596 2
HWIKERS - WIKRAERFSERS

96th SGEPSS FALL MEETING

ABSTRACTS

& & 1994F105818H (K) ~21H (&)

o3 BHEBERFERWUF » /XX

October 18-21, 1994

Nagoya University

BB - IR EEFS
Society of Geomagnetism and Earth, Planetary and Space Sciences

(SGEPSS)



HIFRERIS « HIKREBEFS

Society of Geomagnetism and Earth, Planetary and Space Sciences

[t

(SGEPSS)
FIoblinz - EEST OIS A

BE 19945108188 () ~21H (&)

B BHEBAFEHRIUF » v AZ (BRAFEERVY VRIFT V)
T052 HHEHTEXFEE
Tel. 052-781-5111 (ex. 5107 or 5106)
Fax. 052-789-4313

ag 9 10 11 12 13 14 15 16 17 18 19 20 2
1 1 | | 1 1 1 | | l | 1 | | 1 1 1 | | 1 1 1
@ |A B TSR A (B S | EEERS (BASTERELATSNE)
\3
=7|B T4-5L |(@Hh#) 74=3L4
e F-07
2 (A i BAD) wommas | |y4r3voR
= %) ; fFiAS
2B ULF i REOGEWE - REHRESS | (&K STEH
S AREHSE | [SLONEO R
= |'g KB @fran| AEEMD e
(R it S K (PR HRIRS s - _
= 5 LY kY-
= RIS 1 - 2 (Rfha)| HSEM®2 (GEOTAIL)
¢ — PECEIN
& | B [TeEN | SAR S - Eee (24802
S i)
= IR T (¢ KSR

iE) - ASW (UURIAY), BRY (BERER 1 RLE), CA (BAMER2XSD), PAY (BEREDE-)
© 72 —FLRUNEE(E10/21 (£) FEOBLBEH L HRKIDLEBEBAT,

OMEIFM 124 (RR10H HiR2H) H/-EMEMM6S (FHREL) EMTFLTTE 0,

OMMIFMI 6 HDORRIMNLIL, RRXRIY—1w L3 VTCORRLHBEITOIENTEET,

o {REEEFRIP (24 HARMDATHR 6 DM, AHMIEET36HM) CEEY V3 VOBED#BICLZHRRY —
NS4 MHGERENE T,

ORSARTODHIH— A==y FT0P 55 -F 1 BEFERTETT,

ORRS—(3, 4BMERTEET, TEZLFMBLYBRLTTFE

0 [T7+—3 L] OENIR. T7oJSARCHYET,

==



PROGRAM AT A GLANCE
96th SGEPSS FALL MEETING

WRESORSS

KRRy —RESTE

piEtzya VA K= FES

9 10 1 12 13 14 15 16 17 18

1 [ 1 1 1 L ] L 1 | | 1 ] 1 1 1
g A aE Plasma Waves inthe [
E : Magnetoshpere L
] ) T
§ B =roEE Forum R
~ | A lonosphere R
2
% |B ULF Waves
§ Solar Wind-
- 1C Heliosphere Magnetosphere

s Interaction

3 B
g Poster Session (P) SGEPSS Lecture (A) Plenary Meeting (A) " Buttet Party
s '
- Magnetosphere 1 & 2 : (Luneh) Magnetosphere 2 (GEOTAIL)
= - e -
S [ [ouerane] ~MEetry | qunen | R Forum
— |
Q &Dynamo | Marine Magnetic Anomaly | "~ _ . N
- Atmospheric Chemistry & Radiation i (:l;,ung!_i);-_- Atmospheric Dynamics

A (Nagoya Univ. Symposion)

Nagoya University

B (Toyoda Auditorium, R-1)
Phone: 052-781-5111 Ext. 5107 or 5108

C (Toyoda Auditorium, R-2)

Fax: 052-789-4313

P (Toyoda Auditorium, Lobby)

Paper Information Key
ORAL 0|?I+Poster

Hall-A o o First \ Paper's Position
Day AM (2:PM)

POSTER

Session Name Board Number




HTRORIeR

/ o LA
DR o BAYHILE 4 2/ X
] NB
TBERAE

O©REBARBYVRIAY
[ 0] KBtk IR TIZE A




108188 (K)

Bk ]

A&

C&i

10: 30

10:42

10:54

11:06

11:18

11:30

11:42

11 :54

12:06

12:18

Al HBSEYS XED
EE GBHER (WikAIE)
BELR (PRESIK)

All01 #@N7S X wilhh S BRBE~OZRNF—
BRI BT 3 T — R ¥ — DR
R, AR W

All02 BBEFO/B—HLEBSBIEIC L A4 —O S
FHRTkSBRBYS S X< Bl
NP, AW W

A1103 AKRBHEOBHMKIHE
M |

All-04 BHEOVLF It & 3 EGHEHETO7 v 7
PPt )
tgmm\ AFBHE, FEgE. DR, B

Al105 5ummmﬂfWMéntmfan&ma4
Frazy s 2E o
MEEX, SR, AR, m3Rs

A11-056 Direction Finding for VLF/ELF Radio
Waves Based on Bayesian Information
Criterion

M. Hirari, RJIIEL

Au07f>LhﬁHusHawm&m&ﬁmmEﬁu
“HUNT 2
PR, AHBH

All08 HiZORBTHIR S n I KRR B
34 A AR DR
gmfﬁtﬂ‘ FIETHG. BRI, KREHR, B

Al109 Lightning and Whistler Waves in the
Jovian lonosphere and Magnetosphere
FEEE, K G, XEEK. 0.A. Molchanov,
L=V e o

Al1-10 kA RS HONERA OEIER U RN Bk T
chif 50

EREOME
HEEA K& (EAE)

NGRS (FETT)
BFk (BASTEH)
105188 (k) 10:25~17:30

| 7 Bal




13:

13:

13:

14 :

14 :

14 :

14

42

54

06

30

42

(@RS —)

All-P3l #BHERT 5 X ARG OO G
lg.Borda de Agua, K&, ¥k . AL
rinca

AllPR 75 X74—~ZXKKicki3 3 ELF dho @il
3 (EXOSDH4—F 24 N7 — 5 i)
I N N T

(12:30 B¢k

A2 HBEATSX7E —HE—
ER o E (PEHW)
FBIEE (Eitbs)

Al1201 On the Structure of Ducts for LF
Whistlermode Signals as Deduced from Multi-
stationed Measurements in the Magnetic
Conjugate Area at Low Latitudes

Al R, | A, EEFIER

A1202 ABT/SX2BcHEB B3R ASHRE DR
YeFiN
sl RS

A1203 Stability of Intermediate MHD Shock
Waves
m ¥

A1204 BHBURICE AMRAFHBEGO 75 X<k
RO 3 2Tt RUR IS
WHRIEtE, FbEzZ. BK #

Al205 REBMATBRIC LAY TS5 X2&054
BaBR O A ERIICIT 3 AR
FRBT. KE8h. Bx #§

A1206 {LEMIATEN 12— FOLIREIGH]
RImE . AR &G, BE 8 TRER

Al1207 Can We Split Super-Particles ?
thit [E

(14:54 ARF—RU+ET)




# 2 B H

108198 (k)

BabAEERS A£i5 B&i5 C&ig
A21 B B21 ULF R C21 XfiEHE
ER @) (BXSTEH) ER FHRINE (&EXT) BER HA & (BASTEH)
w#F # GEEE) BT (BASTERD FUBRER (EERE)
9:00 A2101 AP—BRRESETIL (1) B2101 Characteristics of Storm Time Geomagnetic | C21-01 On the Unsolved Problems of the Solar
Slliaz Variations Observed in Low Latitudes Activity
e 15 . G aFvya7
9:12 A2102 BBERRYA+ I 7ZA0HRERY 2L~V 3 B21-02 Global Structure of Geomagnetic Pulsations C21-02 Radial Gradients of the Galactic and
v Associated with SSC's Anomalous Cosmic Rays Observed from 1978 to
BRI 3, WiHHERF. &8 ¥, T.J). Fuller- FIE—I8, RECHA, bR~ 1993
Rowell, D.S. Evans EHe2e8. F.B. McDonald
9:24 | A2103 MUL—¥—8RIc & 2 BEHE/SAEEH#DS | B2103 SCOBMMEIEE— FOFE & MBAE(LD C2103 ARSI BN S OFHED Excess
iR Onset Time DXLk Flux
i % EeB—8. W.L. Oliver, BRE#%, it ok . SeET. &, iRk, D.Orr, EBAmEZ. EH--B. RM. Jacklyn
BigE. LA #% D.K. Milling, G. Rostoker, H. Luhr, H. Singer.
faF {5, (wmi—
9:36 | A2104 MUL—¥—ic k3 BEME/FHif/sL+£aS B21-04 Pi3BIESURD) & < 7% b A— XL ENY C21:04 GEOTAIL #ilitic & 5 iRy il
Y 7 4 OEBFERN 28 15, BEEY. B, Hifk. Ba G R, MRk, Hnk T, K FER, BRE
ik @, ZRE—B8 iE. WiFEA s, BAEET. By MRER Z8 S W
BiE, bk i, B RS, R, ET S,
KB, WHBT, ®¥ B, FEEmE
9:48 | A2105 MUL—¥—ic& ZEGURNBNERS L¥aS B21-05 GEOTAIL {8 CTHIfl] & 1 Pe3 BB SURRT C2105 FiEAREs B Ua By B b orgILim i BRisl
1) 7 1 BRI DTS DM bl
#OEHL &R B ERE— {a) i, @Bg. Booix. By @, idaE FEp—, W, & 8. LB, B
A BB, EARE, WEEENT- LE. Humble, K.B.
Fenton. A.G. Fenton. M.L. Duldig
10:00 A2106 MU b —¥—Tcllflishiz Es BARIESE O B2106 JEEHBHERENMIREH T oBSRER— C21-06 19904ES5 A 24 K KBSt T8I
Gh& ELdk Bhasann IMERE. A &, il BB, S
MIRE, A @ FERE 8 HNIGHE. B, IbHE— ¥F—. S#8—{%. M.A. Shea, D.F. Smart
10:12 | A2107 The MU Radar and the Freja Satellite B2107 Global Structure of ULF Waves Observed C2107 HBRMZEMY »F U —¥ a3 vizk 5 KBNS
Conjugate Observation of the Mid-latitude in the Polar Region R TCoEEE
Electric Field Fluctuations FIRNNEG, HeLlitGel. EBEA, K ®iG AN, IIEEMH. & AR, mhys
FEAN, #Z%HE. L.G. Blomberg, G.T.
Marklund, (& @&, ¥WHHEE (10:24 F2 Y- +HkR)
10:24 (10:24 RR&—[U+KHD) C2108 MREMZM:Y »FV—Ya>¥ (IPS) Hilick?

ABLESH B ARBRA TS X205 5% W
WWPEESE, ZANE, /MENEE. O GARS. 1t
s, JEEEEM. #57%F), P.K. Manoharan




10 :

1

1"

11

1

1

1

LR

1

36

: 00

12

: 18

1 24

: 30

: 36

: 42

: 48

A2108 HEEEOETY 7
—dh'F/dtiz & - F CBBERT M ?—
full B

A2109 BEBBIcH T 2hIRE F ST 0 X E
ERSULBLAR
WR¥. WL. Oliver, ZEB—I8

A2110 54—tk BNaskfe LA/ /o FickBEs
FEoRERHNIY (1)
Bt P KR4, BHHER. KLGE

A21-11 FBHFEEBOB UL « EFERE
—R & R OHE—
#& ¥, /MUF—BB, G. Bailey. EiBHF). M8
i+, AR W

A21-12 Study of E-region Neutral Wind with
ELSCAT Radar Observations
SRR, LHEN BHR—, TAY 177V
7r

B21-08 ANy SN —F 4 v A —a il ik
Y thest SR TH
ekl

B2109 EXOS-D Satellite Observation of FAC's and
Associated ULF Waves in the Cusp Region in
Response to Field Variations of IMF By
Component

&3 ¥, EBEEA

B21-10 ki AGO I ABIRIE CBY & 17z Pel - 2fRiEH
W[E %, MO B BA. L. Lanzerotti

B21-11 Dependence of Pi2 Occurrence Probability
on Solar Wind Parameters

PREFX

B21-12 Characters of Pi 2 Pulsations Observed at
Northern Stations of the 210° MM Chain
ARStnd., o, A, BhBEA, SL
Solovyev. G. Krymskij, E.F. Vershinin, V.F.
Osinin, 210FHEAE LB 7 V-7

C2109 A Fermi Acceleration Event at an
Interplanetary Shock Wave on Feb. 21, 1994 :
GEOTAIL Observation

IJREA, HEERX. AR, @HPLEPF-L,
MR 8. B. Wilken, KEBHW, (ZMHEPF — L,
AR A, B4 . 3O MGF F— 4, FGHITL,
BHeas

(10:48 %)

C21-10P Minimum Entropy/Energy Production
Rate Principle in the Wave-Shock System
#m ¥

C21-11 MEUERGNE S 3 AR Flare Nest DB
DGR, % T ARG, JNESR, NBIE
H

C21-12 Rotation of the Large-Scale Solar Magnetic
Field and Its Influence on the Interplanetary
Magnetic Field

NRER, NBIEA. BEEGY

C21-13P KRG Mo I DR B I 2 I
o)l

C21-14 a2 y—X) clfshiERrEEREARRO
B
WA 8. INRER, NBIETL




8% 2 B H

108198 (k)

BALAESRS A£ig B&i5 C&i5
12:00 A21-13 Derivation of Electron Spectra Derived | B21-13 A Comparison Between Aurora Modulation | C21-15 @R§uls ERGUTIOAESRARIBH K
from EISCAT CP Data at an sc and Equatorial Pi2 Geomagnetic Pulsation AR R
BHR—, FrREE. iletE, IBExR, AL 7 R #. | BN, tHE— M [
Los,C.H—n, TL. V€Y
12:12 | A21-14 Feasibility Study of Plasmaspheric Helium | B21-14 Equatorial Localized Phase Differences of | C21-16 AREBMAEIZ & 5 3WcBUBNE OM
Observation by S520-19 Rocket Measurment Pc4 Type Pulsations ¥e W, BRis—
N8, pIEA. (TR, EESE, FRY W . ERET. tHE—
X, HEER. LK B, aRm2. nm—ig
12:24 C21-17 BR OHEFE~OD Titius-Bode DM o itk

(@RR%~-)

A21-P53 {EITRERGRIED IMF-Bx (kirH:
FHHE, WHAVE, FEEY, K ) BER
. MhE

A21-P54 1964 IS Sq D UT L& BREAL
Friogee

A21-P55 SIIOBHBIBR7 75541 « H v TELUF
Y73a7 - 7To—-TOBKRNNHE
HAH=

A21-P56 lonospheric Tomography Campaign in
Japan (1) Simulation and Case Study with
Real Data

BR %, AN—4h. GEBLE. ub B, %[
B, 8-

A21-P57 Nonperiodic Irregularities in the Mid-
latitude lIonosphere Detected by NNSS Satellites
gﬁ%ﬁ‘é\ K —ih. B %, @RF. fub
A21-P58 HXOR/L S FEHI0 GPS RGN & 2TEE
Be|rRULemy
A8 B, BHHER

A21-P59 TEAKGIRENT — & SHBIARR Y AT LOUNRR
IRAME, B-FREEEL. KSR, KIIKK

(12:24 A{K)

(@ORX&-—)

B21-P73 A Strong Dawn/Dusk Asymmetry in PcS
Pulsation Occurrence Observed by the DE-1
Satellite

ﬂgﬁj}:‘:\ MM\ gmM\ J-A« Slavin

B21-P74 Y A E AN LFIV YRR EHICEDEL
MHD DAY it
BH X A=ty ¥YSRI4 Y~

B21-P75 BEPAREOHIHTOME &t 210" 8#H
itF = — - ORBSBE ORUT
BEE1eEF. IWEFHR. P ¥E. Hoig,
k., Bl &

B21-P76 #EPi2 &, TEHIHET SRBKBY 143 »
7R
B fn

B21-P77 HFDEIRT -4 =% b 5 Pi2 ooy (1)
thEEE, SR @, AR

B21-P78 Spatial Variation of the Amplitude and
Phase of Pi2 Pulsations
R ER. ABE—. BJ. Anderson

(12:24 BK)

: 3
P21 7V S (31 TN

(@OR=x%~—)
C21- 10P Minimum Entropy/ Energy Production
Rate Principle in the Wave-Shock System
m ¥

C21-13P  KRYImIETHEREH oD MR B ]2 fiHes 13
hNIRAF

(12:36 R




13:00

13:12

13:24

13:30

13:36

13:42

13: 48

13:54

14:00

14 :06

14:12

A22 %ﬁlwﬁﬁﬁ‘*
8 MUZF—B (PHH

=€ E (B

A2201 EH/ERIEIC B ABIRIE SO 7740
D— B
MLF—B8, FRREX

A2202 EXOS-D/SMSic & » TS h- RiIKTRALKE
HBCOA A g
HWEST-. FAEER A, Pe)ilk—. B.A, Whalen, A
W. Yau

A2203 Multiple Structure of Polar Arc Observed
from Akebono (EXOSD) Satellite
NGRS, EERSR, RUIL K, SBHIXS—RE. vam
wih. WA ¥, W#ﬁ!

A2204 Band-like Lack of Ions Around 10 keV
Observed by the Akebono and the GEOTAIL
Satellites

gm:;&, MR #. BAES. FFHR, {aE

B22 BR{EGHME - REHBERKP
EE (M B (ERAHS)
BREAS] (ARG

B2201 2R3MT A i—=Savicdiidb 7oy 700
HizHovT
AREEF. /MNUBERE

B2202 < MAOBSUZREE
BEEE. |LIEEE. ARREF

B2203 74 Y E BTV — FOBRERENN (D
BHBT. KAAT], B

B2204 HEHZOVEU=RERSE (1)
—JtEx. KIMAGL. fM 8, Pl

B2205 Preliminary Results of Two-Dimensional
Inversion of Magnetotelluric Data of the North-
eastern Part of the Japan Arc

MLT0eA, EEES ke, TH. Asch, ERG]

B2206 JHERSUREUKFRISHESIC Lo h 3 Kb
—REURhES, =§ (MSS) Of—
-8

B2207 Three-dimensional Thin Sheet Model Study
of the Induction Vectors Obsereved in the
Vicinity of Japan

B e, Ei W

C22 AREMSEHEEER
BER & BT (KBRHX)
BEER (BASTEH)

C2201 Influencing Factors on the Shape and Size
of the Post-Terminator Magnetopause
S.M. Petrinec. ¥ . C.T. Russell

C22:02 Reconnection #» Diffusion
NG

C2203 ARMREIBOBSTENEIA
AT HIFS

C22:04 Field-Aligned Current and Plasma for
Northward IMF
histe., ke 4




108198 0K

BAbAEERS A &5 B & 15 C&i5
14:18 A2205 Diffuse-Discrete # — o S ROBSUE~ DL C2205 MUY DESRE(LORILIEMFREIZ> W
B & 2 ORBRUSTIREKIFHE: T
EIETF. BIH_AL MR . R, a6 B, BE B, EEk. Adi AL 210085t
EH BHRUM TN —T
14:24 B2208 HULBARS (38~39° N) icH1 S ISE(L
1]
#AIELL., ItH&X
14 : 30 A2206 Evaluation of the Anomalous Crossfield (14 : 36 B2 & -0+ k&) C2206 BSUADOHI T
Diffusion in the Magnetosphere : Cause of the Ealif3hg. LiiEn
Triple Structure of Nightside Field-Aligned
Currents
A 3. R
14 : 42 A22.07 ‘Convection Dynamo’ Theory of C2207 M &(AGINE o B &E{L
Geomagnetic Storms and Substorms : Energy BOVRELT-. BIR B
Transfer Processes Involved in the
Magnetospheric Convection
)| 3%
14 : 54 | A2208 PPB (Polar Patrol Balloon) X#i& MHIIE C2208 47 & b — 4 LB hBRBHEONN
T4 RSy FLERIMc X 3R NF—-BTFH i3t (. BHHER
FRRENRR ORI
TH R, TR ¥ BKER, B EEZ. WX
M. (emREHE. PUERIERE. (S—0, (L BRRIE, 3
AKitidk, MEIEZ
15:00 B2209 JIF—RRIESHAETOCA
¥ M
15: 06 C2209 #—oSEMEICRITREIMTOEMNED

M RiT. ZJRREE. K #




15:24

15:36 | A22
Er #n 2 (BASTEW)

(OR=z%-)
A22-P60 Daytime Field-Aligned Current System
During Vanishingly Small IMF Condition
BOAOEH., (25 8. thif. T.A. Potemra. S.
Ohtani, P.T. Newell
A22P61 HHFOYRTHRS LTI X7 — MY
MR B BILEBIR

gfman‘ #E v, SRR, S0 S, R
A22P62 Bl —a S - A — 7 LGTIIR IR D}

J1RRY & VRGBSR
gc% 5. W8 ¥, BPFRIAL S0, BREE

A22.P63 JLEZ IMF4 7R b—L4
ERFIT-. LA, 1.D. Craven, L.A. Frank

A22-P64 Behavior of the Shear Alfven Waves
Wave Conductance and Ilonospheric

Conductivities
HIMAIE, SREHGA. Jthg—

A22P65 A4 rvazy 7 AOREER{LDEF L
ZE R, EHS, fois

(15:06 HRF—RY}+ ki)

12

F—-0354F29 R
BH F (GERH)

15:42

under the Comparable Condition of the Alfven

A2209 BRI E13 54 — o SEIE & BRERE
EOBME (V)
O F. EBEUS. ZiiEA. KBRR, LA

B22-10 ZiFDKLiETE T RAKFBROZED)

—BRMAL & Hikb—
BARE. Hhif

B22-11 #hEz B S HEHE(LORHRIZ>T
TBAR. &HEES. TR &

B22-12 Riihi ik OsEAL
—BAHE DO RSB OB O—

AT 8 Y

(@RZF—)
C22-P79 Dst index, Ap index £#miz Ah /s
BEHOYRIZYWTO—EK
WA, MIFEK
C22P80 EFHiRExomERicMT 23tk Lal—
Yarv
P2

AR, BrH 2. mhEE

C22-P81 A Case Stady of Transient Event Motion
in the Magnetosphere and in the Ionosphere
G.L Korotova, D.G. Sibeck, SHi§¥®i

C22-P82 Spotting FTEs : An Interactive Poster
D.G. Sibeck. &3 &i

(15:18 AR & —38 + {kA0)

Slavin, J.D. Craven, L.A. Frank, J).D.
Winningham




8% 2 B B

108198 K)

Bab4 B A L5 B&£i5 C&i5
15:48 B2213 Electromagnetic Field Variations Associated | C22 S-LOBENKREFHFR
with Pore Water Motion in the Focal Region ER EMiGeR (BnD
Olga Mazhaeva, i#ifl$kt. Oleg Molchanov ZBism (BASTEH
16:54 | A2210 7R —LBOFLHE-SYHE1 Y g vl C22-10 Shoemaker-Levy 559 BRI OA M DOFF
SHIBAR b URAT{LDER itk
fhE € OB, HDO B, SRR, BR .
o, WA B
16 : 00 B22-14 (rEit¥ifToLithE(t
—19934F5 - 6 A I RRMIERIETHLth—
KERFHEA. ®HE—. BIIRE. KETF
16 : 06 A22-11 Further Evidence for the Coexistence of (16: 12 K& » C22-11 SLOYMROABBLAHIGARUEHR I I H S
Two Systems in the Equipotential Patterns KREBF N A~ » B OBENMA
During Substorms KFE VI, AW 18, e, NP, R
16:18 A22-12 {EHIEA —a S5O DMSP « 13IZ00E MR C22-12 X-ray Observation of the Jovian Impact of
(L =25 -4 TORKIL Substorm Onset) Comet Shoemaker-Levy 9
Hinlfk, Bxmx. A8 9 PT.=a—vx HFMEADE, R B, BB . dbki=, WE
W, CL £ 7, BB, /MUE—EB. BMEEF. . AE S, NEPEEE, &P OBH. W 3. M
Bl B s, RFFESA. FRk
16: 24 B22-15 1986 EMTEABXKIMAKICEI 27 7AW
sk S KRS U
WHiE—
16 :30 | A2213 A —v35H47Xb—LEHC S S MBSETHO C2213 Observations of Jovian Decametric
Jtiodd: Radiation in the SL9 Impact Period
BEART. EBREN WIS —08, BsEuE, RmRE
16 : 36 B22-16 Jti#FdravahieRc & MBS Lo
W 8
16 : 42 | A2214 Corrected Two-Dimentional Dynamics of C22-14 HiRASIc & 5 SLO KR # RSO AR BBl
All-Sky TV Images |
H® & GEEED. B2 R
16 : 48 B22-17 FHRHURZEDEBRIED J L LRMESR
i Ik .
16 :54 | A2215 A—a3TVEED=2—5Viy b7=7C C22-15 GEOTAIL/SFA Iz & % Shoemaker-Levy 8 «

£ 325
E: D%, #AZd, Urban Brindstrdm, Ake

Steen

KREFGHHEEOF O L — FREH — XA
YEFIMEE., /NGRSE, A AL, SR B, /s
F. BEF DY, AR, HEERL, FHEE. =
T, BT




17 :

17 :

17 :

17 :

00

06

12

18

A22-16 Observations of the Formation of Two
Auroral Arc System in the Premidnight
Sector : A Case Study from Viking and DMSP
Measurements

#a 9. HB. Vo, J.S. Murphree, R.D.
Elphinstone, P.T. Newell, S. Ohtani, F. Rich

A22:17 T=A—va ic&dya—r<ptr—-as544
+ 399 AOWE
AR GR H

(@ORRS-)

A22P66 BAEMA — o SRENREER
o OWIT. R 8. ki

A22-P67 RRljA — o5 ot
glﬂﬁl%\ BN B (LERAKE, TTIRAHR. FTFE

A22P68 Yo bui—uoFeE F—FGoNE
SARAL, B, eI

A22-P69 Magnetospheric Particle Simulation in a
Large Magnetic Storm : Production of a
‘Low Latitude’ Aurora

HE K. IRSR

Azz-;z&ﬁ A—aS5H TR b —LEOCNA §iROETHO
%émréﬁ Fpk, (LRIRHE, EEEE. TR

A22P71 BEETIRIED - HonEaI Lokt
Hifthds, THEFIEM, HIthgA

A22P72 ART/V V7 MEICE ATREEFRINE A —

o506

AL, Ah&A. K 876, ZHOS. JA
Holtet

(17:30 RRF—-BW+£T)

B22-18 EEGULSNRIRIMRIC B4 SRR L @ik
iEeFn
ABLRE., KBEETF

B22-19 RMHK LSRR LEIE DO E
EPHEE ., iR IE. AMRIENHE

(@RZ5-)

B22-P01 a2 Y) —sBRBF Sk S U1k D BEM—XKIH
BEEROE BB ORE
Erhihth, AEABEA. EENE

B22-P02 EMSPACOM : ElectroMagnetic Study of
the Pacific Asthenospheric Conductor and
Oceanic Mass-transport-Part 1. Magnetotelluric
Results

EDINT PN B N3
74 b, #HNIEM

B22-P03 AFES OSBRI RN OS5
B W, w5

B22-P04 RIBkP K CEHOMBSEEHZ(L (1994)
Hrhph, BARRE. MmE

(17:24 &T)

(@Rz%5—)

C22-P83 SLOURDKROHEE « HiRI KBGO
R ANF-BFRNERELRN?
SRS, 32 8. ub—k

C22-P84 SLOMROARERIZPDEKETH 2 — 577
HO T
gﬁ‘% — R¥ W, HE W, NFRE K9

C22.P85 SLOMROBSBEMBHIZ & b5 KB Tk

S/i— R pDERY:
gj:ﬂ#\ A® Vi, HE M. NERERE. flSNEE

(17 : 06 #R 5 —RA+ET)




£ 3 B H 108208 (k)

B fid

8:30~12:00

RRI—€v a3y (PELE)

13 : 00~15: 00

BAMES  (ALD)

1. XEVMEOHRESE
HRAFFHGATEHE LNk

2. T53X2iREhE SV ORREDREIDHE
REBAFESEERAREE Y I—K WE

3. ASHLELMEESR
EHBEASABHNRERATLE BIRRIE

15: 00~17 : 00 %9 6@%’(’?\\% (A%ig_)
18 : 00~21 : 00 SRI[L (Z7A=F4—=N"NDR1F 7LV FU—-FE)




% 4 B H 108218 (@)
B BERE) A SIS B & i3 C£&iz
Ad1 HESEHE 1 C41 XTB{L% - i
Ef SOz (FEHIRH) B41 BERE-S5Y1+E ER EFERE— (FEAE
BAEH (8X®) BEf t#HlhEeT ERRiE) it #z (EXE)
9:00 A41-01 Structure of the Polar Cap and B4101 ALO;RIFOFRARIMARY bl & $idEnkt: C410t HMoHHBORBIEATEL T/l
Magnetosphere Depending on the IMF BATH. KH#E—. Nz, T X, NER W AN, AIEgHE. W R, /NEIEM. B
Orientation #, INETREE . By &
KEF
9:12 A4102 Computer Simulation of Ring Current B4102 [ElézBRRHhOMHD ¥ 1 + € CA102 HeNel —¥—%MWABIEICE KM SD A
Proton Nose Formation il B, X08E. (it 7 UREROHE
ILR21R. HBHYt, #liscl, M % gm&a\ it fz. EBEER. &8 3. IR
9:24 A41-03 BSBHRICHIBTZNE Y s NV LRV YR B4103 On the Linear Stability of a’w-Dynamo C41.03 Ground Surface Measurements of Nitrogen
KEDC T 3 b & — RhDBBO6 3 1204 Bk for Various Inner Core Size Oxide and Ozone in New Zealand
Et_ﬁr " BRIBF, Bt Rosalina. /i Hl. f 8. W.A. Matthews
=iy ¥
9:36 A41-04 Minimum Variance Analysis D2 NG B4104 MIEHSURMEDH 9 T Fe 29T+ 55F 1 AEF | C4A104 PEM-West-BEHBR LRI EIN
& Bootstrap ik DG N VTHE 3, b B hESRE. IR, KWIE
Bz, #TEER B e, PRER: Z
(@K% —) (ORzx5-)
A4 1.;33(2 )'kﬁzm»m PLANET-B {E&AB R BB B41-P0% ﬁ{iﬁ;te!tﬁlso EFHOMEE-< - PSRN
DER
CHEEEE, Brm B, WEESEST. B I8, 3ER Kuliite v

R=%¥ H

A41-P4 ABELEEOR T T 3 EBRE AEOBE
WEUNGE, HEFRE

A41-P35 The Dependence of Magnetospheric
Currents on the Dipole Tilt Angle
HT {6, fiE) (1. Potemra, J.A.. Zanetti, L.
J.. Ohtanij S.I

A41-P36 [HIFIEDS 1ok » TR S hETRIC R
AMYTRAA
HOUREI, &Nk~ B8R B, BA.oxz—L >y,
AW. ¥, BRI, S0 5%




108218 (&)

BabE R

A5

Caip

10:

10:

10:

: 48

00

12

24

A41-P37 [$1}1T0 ) RDMTHR & hr-sdshlizfe S )
HBSHFoMaE(E (£02)
T . RAHNA. FiREK. RA#EE. FTF
&, B, IR2R

A41-P38 A Pair of Slow Shocksiz & ARTFOHAHY
g (Monte Carlo Simulation)
BHER., FREK

A41-P39 20CBHENSTY v Fo— Fick SBAHE
BOWE
chikiaR, Byl 2

Ad41 RESHEISE 2 (GEOTAIL)
EE BOmZ (HEHSIE)

HAIES (BXIE)

A4105 Geotail Observntions of Reconnection
Events at the Dayside Magnetopause
hEEA. ¥Rk, BHE, 96 3%, FIFE
1. BAES. EIFFR. HBRX. (LARA, B

Adl108 RBiilw7 R bH-XTRNlshia-5Ax 3
v a yORFBELERSI F4 2T 72592 A
DRt

KRB, B B, HAR, G B, 8K9
B, 8K #, /NO%ElL ATY. Lui. DJ.
Williams

A4107 GEOTAIL 75 X2HF7 — 4 225811
BF44 7 a b oL RHEoOBSRBORN
EIE%Z ., /MNRET. 884 8., L.A. Frank. G}
FJga. W.R. Paterson, BJH X, HEERX. TH
. @A, B5 6. Gmi—0g., Bmis

(10:24 #2H—Hl+4kam)

B41 EHAMS - GRS - BEEKRE
R FAES (SR

PE—A (BEKIE)

B41-05 N AHZFH3IRHBHHOLNRE
BAGE. AR, :WEE. T1Rikd

B4106 KTGEEthiiii (23° 30" N~25° 00° N) oities
SRR & B{LE
Wi, BRQE. Hmgk

B4107 S v FEEX VY E-BRD7S37F v —/—
v & B SR AR OER
FAREe, B fhin, (PohtsaL, WM

C4105 Measurement of NOy and NO in PEM-West
(B)
;Ebﬁﬁﬁ‘ S B, kAL NE#SR]. KEIE

CAl06 A4 K2 TIcBB33AY /Tl
dt f12. BHUESS. /MilfEE. Ninong Komala,
Slamat Saraspriya

CA107T A FR 7B 3BHEAY Yy &x70Y
NOER (1993%E11H - 12H : 7 batk)
SR, B BUZ, EDDES. BE B, Slamat
Saraspriya, Sri Kaloka

(10:24 HRF—HEI+H4A)




10:

10:

1

1

1

11

LR

12:

12:

12:

36

48

: 00

12

1 24

: 36

: 48

00

12

24

Ad108 B&HERESHA (o—-7 - v —2) O
WEE—EB, 2 B, BRIET. L&A, thi
EA. ¥ &%, MOEE, 85 &

Ad41-09 =7 % by —ABEIL BT AILTHEN R0
GEOTAIL iz & {5
BA . BT, NG, @iF . RR
Anderson, [E3EF|S, L.A. Frank, BiiHl 2., &
BEX. FEE, KL. Ackerson, W.R.
Paterson. LAGgA. B4 (E

Ad1-10 GEOTAIL THMSHEMBA A L/ =R b
st k. /MO%E. GK. Crawford, ¥4 &,
EY I

Adl-11 gf&%t’—Am’zﬁzw:; BIEBT A R L
DL
Aktigi, SEHR, WA #, /g

Ad41-12 GEOTAIL 75 X< #GhiiH o Wi- MR8
EREThYHE
Ao, hagdE. HEERe, Bk ., Greg
Crawford, |48 A. B9 GE. &S

Ad41-13 @Ro—7HRIC B 375 Xvodl)
B —. FEHAR, LAEA. [dER. ARK
. B4 . Brm A

Adl-l4 BAERS o —ThOBKY A A LiiDENE
HBEEAR IV T
FEhiRs, EHERIR, A A. hEIEA. BIE
A, FHE. FRECK, ERWL. Fs

Ad41-15 GEOTAIL itz & 3 PSBL O3
AL, BTH 2, [ER, R, AR
A, FEHITIA. PR, FFRECE. B4 i

B4108 Magnetic Anomaly of the Northern South
China Sea (5 F-HiLARMRDIBERSANM)
b . BOT. KRG, KT S, Brh
RFFETas 27 b F—L4

B41-09 Jurassic to Mid-Cretaceous Apparent Polar
Wander Path of the Pacific plate
AT TIOAR, EREH

(11:00 &)

B41-10 HRESHRAAREK S — 1 FiL— L OB
PhE-A. 3 @&

BAl-1l HARABITE b1 S ARBTEHE S BEARS
HOEL
bR

B41-12 Identification of Greigite and Pyrrhotite in
Fine Sediments by a Rock-magnetic Method
(m)

BRR2. @, it 7B, F HiR

B41-13 XBREULANIC 54 5 MEHER DIRATE{E
gm &, XI5, SiEm, kBT, i

B41-14 74 AR5 ¥ Fit&Biz b1 a8 itRy o & s
S[Atz & BBEENEORE
3 6. A5 B, mhEH, NRORg

BA1-1S HiHENIEFER () OREROSER
EHHA ZEHE-B. B AR, & W

B41-16 Relative Motion between East Asia and
Europe : Paleomagnetic Evidence
ZHE—. BEgEH. P.S. ZIMIN

C41-08 MUz 1) 5 HC L FASHHIN
HE 3. L%, NIF

CAl09 Y+ vHx 7oVl k3R NO, DD
IRAGHIEK, hBRZ, /b B, I8 8. NI
o, KIFOE, B

C4l-10 iRl LD+ v HEHL 7T/ ADSA 4 —
Wi

LIy, FbBEX. HaE—. # nE, LAk
{i. RHZE

Cal-ll 7IRAREBIFALV—-F—~FayL 5
Fatic & BEIHEA S A
mi K, ESR—, W BE 3%

C41-12 Ozone Depletion in the Low Stratosphere
Observed at Syowa Station in 1992
Ak, B B

C41-13 A L= ic ki BRIl 7o/ VD5 A
¥ -
BEK, A6 —. GEEE. %M B H &
. BAEl. ¥

C41-14 BB TRIBY 55 1 & —RiE
EREL. B o

(12:24 BK)




2 4 B B 108218 (&)
BaL SRS A £i5 B &5 C&ig
(@HRZY—) (@HR2y-) (@HRRF—)

A41-PA0 GEOTAIL QiR S h - EFD-Pick 2%
fis 7S5 X<zic bl 3BBNEO T

MEEZT. SEE—, B B, LARA,

ﬂ% giﬁﬁéx. hRHEA. FEEE, -1 2,

A41-P41 WBT7— A5 ¥ (EFDB) itk 3RBIBRED
701

BN 28, sEES—E8, MERT. (udRA.

Eg.g\ ﬁﬁﬁ&)‘t\ hEEA. BEE%, BS (.

A41-P42 Bow Shock L#ii%(z 3517 52 GEOTAIL-LEPHH
&

Bl i FFRECk. PR, BRI, NE%
. fltGEOTAIL/LEP #— L4, u&EA. B4
{E. {litGEOTAIL/MGF ¥ — L.

A41-P43 ELF Waves in the Up-stream of the
Earth's Bowshock
HOens. B . iRBA, BERE—, B
T

A41-P44 The Occurrence of ELF Waves in the
Magnetotail and in the Magnetosheath :
GEOTAIL Observation

ﬁ# iF K @a. IAGRA, BB—8. Bi5

A41P45 RBlll=7 R b R-XTWshika-5xx
I v ¥ a vy ORBEHRRIT
B 0. /URBE., HERIE, fid 2. B
M. Bk # /JNE¥%EE. ATY. Lui, D.T.

Williams

A41-P46 Dayside and Nightside Observations of
the Low Latitude Boundary Layer
EEAIES. FBHMEA. FJFRISL, ZREE, Ak
A~ SFRER, BRIEA. SEFREE. EREY., By
m 2. Wn

B41-P06  ARRRSBHERKIA S 1§ S hc il s X
71— a o OREURINE R
RHilE. BRrED

B41-P07 BiEEMRIIN S OhIY ARy Y g vk
Iz & 3t
MG T, RS

(12:36 FRy—-BH+KT)

C41-P08 FIDEMWLEMAS Y« J A S NS Fo
#1—F L RE B oz
it iz, BHIER. EFIKC. Suaslies, NI
%

C41-P09 #HiH S OFASAMINC & Z3FERA/ &
EOER
S R /MR

CA1-P10  BUEEHIBIRD f23H D NO. HIlER DOLAZE
FHEE, G 9. Mt K, hEBEE

CA41-P11 BXifHHIc B HRUCHRARREY (NOy)
&/ L OMERIAR
ANt B GEE &. )LEER]. Z@IEE. hEK
|-

C41-P12 WM BRIz & 5 NO,, Os DLl
nosbda, dEE EH. it B EEE, WA
Matthews

C41P13 RMESNTFAY ¥ -tk 3887 O/
VR DSUERER]
EmES, GiE 8. N W iRy, 7Y -

C41-P14 REAS BrO BT El
E=A oL

C41-P15 4 > Fa Y 7icsl 3HRNO. B r0, D4}k
itk
JiRE M. stk BI, W.A. Matthews, S. Asiati.
J. Soegijo. A. Budiyono

CA1-P16 SRR & o — 1o & ZRERA v/ i)
—I994SEMD=SBREE DAY v YRIY LIS
SR —

BHEE. HFE—, HO K, #8 %, H
Gernandt, (L1 FREIF




Ad41-P47 RIZEIEESIEN RO
WiAEA, BHFEL, S, dnmA. BTH
B, FiINGL, FREL. By @&

A41-P48 GEOTAILIZ & 527 3 bR —Z DR HE
éé\gg. g*ﬁ}k\ FIFRIR. ENEERT. HsY

A41-P49 Right-handed Ion/Ion Resonant Instability
in the Plasmasheet Boundary Layer : GEOTAIL
Observation in the Distant Tail

FEPIEH, BRAIESE, AR, SRR, i
igiﬁuidii&)\\ WEEY, 0 2, By . &

A41-P50 SRR (X~200Re) THRE i
Current Sheet Ol
B W, FREGK, AR, ALY, BTH
MGF 7 —7/

A41-P51 A Possible Tail Current Disruption Event
in the Middle-Distance Magnetotail : GEOTAIL
Observation

FIREK, THBAS, BEERR, MR B, PRy
X thHIEA. BIE 2, k@A, BH4EE. |
4 E. dGHmas

AA.41-:§'>2fgfa BSERERz 1) 5 Continuum Radiation ®

HEIR. R 5. RSE. BRI, Bk
&:\ 'er&iﬁ\ PWIF—4

(12:36 Rk

C41-P17 AP o u~uLy o B (dtR79°) itBi A 5ERIE
A o i & ARSI LA A L HE
EEpE—, MHEE, O M, §E S H
Gernandt, 1L EESIE

CAIPIB 520548 —LRRY rTFENOEEER
S 0HEN
S B MK B, BIREE. WA, BH
. % W By &

CALPIY 5w 54 % —%{f- LEHMIOHE
EHRE. M B B B, NEER. R
. Wi 8. BY £, WL, WEHEE

C41-P2)0 RS « & — 801 (1993719944 XL : 75 R
7
By K, GEEE. &B B, K BZ., /NEE
B, BH 8, EhAKK, TRk, RS

C41-P2)1 $31022 Bl & AhlEEA +/ > #IE T
Q
wAgm, magit—. MOEZ. $EFRY

CA1-P22 BETOLRA A— /il & 5 OI567.
Tnm ASUEOBHIE AL
ok, WEFR—, RS, MU, FIERF
2. ff MG. ARLER

CALP23 74 « VT HFIEY 3 ARERISR—
D3~
AR, bt Rz, & EE%, MIF

CA1-P24 QIS57.7nm Ko 75 —A A -2 » VBN & B
TERAAREE « BIE DKL
FEUER. REFR—. 88

Ca1-P25 S620-19%5 0% v Mok BMRAHK 2087
BrOFFIIL S DRED
EOVORT, NGURE, WEFR—, il

(‘Al—gég Jr85201913‘a‘r-7 MESBLAPIC L Al o0
3
g!gllﬁﬁ&\ UAPURT-. PBFIR—. BIERFIA. 4P

C41-P27 S$520-21 %8¢ Multichannel Aurora
Photometer (MAP) iz & 34 —o 5 MRtE
A% IE. MR~ BE %

CA1-P28 iR#RRIchE A AF RS IR OMIBE (2)
g;ﬂm?‘ MmEE—B, 5 X, FBEIth. SH




H 108218 (&)
— AL 218 caig
C41-P29 KER# 20+ 011304nm ASEDEFH N
OeYialb=Yagr—0
EOR ., WYR—, a5
CA1-P30 KEHRMAKOHFRY Salb—va>
—3. ARZ D R—
AGURC. BIR 1, &8 %
A42 RIXEBIE2 (GEOTAIL) —#&E— C42 ASENHE
EE BEETF (FPHUH ER R RAEEME)
EREY (EXTE) g (KRBEL)
13:30 | A4201 75XHRARMRBTR S BEKAEN B C4201 BIRBL—%—ic&k B4 ¥ Fa ¥ 7i#lK
By : GEOTAIL 75 X v 3ihifis GF BB+ -0 (2
W B, BA #, /Gi%E. RR. Anderson, Bosz, mmsie, Rubdi, 8 HK, FTE
KHEG. B% B, @FH8, LA, Frank, 075 H, SHIRR. WrhX%, FRE—M. J8 1. S.
B, D[R, W.R. Paterson, L&A, B4 W.B. Harijono., H. Wiryosumarto
{if
13:42 Ad4202 HiRESUBRRMIZH1F 5 Slow-mode Shock @ C4202 Turbulence Structures Observed using
ithii!] Maltiple Receiver Frequency Domain
MBS, A, OTH 2. PRI, FiRE Interferometry on the MU Radar
*. EAEA, WARA, RS W.0.J. Brown, FEB—B. (bX #
13:54 A4203 Plasma Sheet Current Structure in C4203 MU V—¥—-Heslll7— S8y 25 4] A
Magnetotail : Doubly Humped Electric Current F=sWQG 7075 LOBR
Sheet E B, bk &, EER. disiE, bk
BYPrEL, LAGRA. BRERIR. EEWLL. B9 . EEH—-m
fit. GEOTAIL ¥— L4
14 : 06 Ad4204 ERESICIH 2B C4204 MU L—¥ =« 54 o7 -SSR
HHEEA. EHHR, LEBA. [BRY. B DY x—7 Ly MR
i, B/E 2 FTHEEL. lhAY. FRE—M
14:18 A4205 The Effect of Heavy Ions on the Slow C4205 AU FRY 7B IAKREHOS A/ VT
Shocks in the Geomagnetotail [ k]
thif k. BAER. MR # IREEEE. WK . A ¥
14:30 | A206 yialb—vavpoohh75XES FD C4206 MuU-radar Observation of Mean Wind

iz
—IATANRRT -5 & DR OTIMEH—
MR #A. EHREA, SR, R

Influence on the Anisotropy of Internal Gravity
Waves in the Middle Atmosphere
NM. 7)o, ERE—B. $HE]. bk
. hX #




14 :

14 :

15:

15:

15:

16:

16:

16 :

16 :

16 :

42

54

30

42

54

06

18

30

42

54

A4207 GEOTAIL#ROAKRB LU TS XEAL FEIH
L& BHAMEMDY 32 7 ¥ a v AEDHEE
HEGEE, MG, BE . SRS, LR
A+ R. Anderson

(14:54 ARy —HE+HAE)

A4208 75 XEA FREIZ B ART ORI
Dispersion
HXREIE, IR B, BAIER. 5. B
Wilken, HREK. WEEL. ORI

A4209 Plasmoid on Average
gg#&‘ i B, BHEE. KEFAT. ILEEA

A42-10 GEOTAILIt& 375 XEA FOREMML-1
BES . MR R, WIEFAEER, (LAGRA EFRIE.
B GE. EERIL

A42-11 753 X4 FhoBy8IBIZBIL T
Bl 2. AP, REES WWARA. EEE
3. FRWX. FREK. iR A Ey i

Ad42-12 75 XE4 Fizki 5 Core Field ORiA
FFRIS, WA, BEFREL, R, T
;;l}“ ?&Bi 2. FREK. PRI, BIEE. H

A42-§ fﬁ?iﬁl A 25 B XU 5t » SRR
D
thit 2%, B4y . LIBIEM ILARA., (BEF
—3. }ABI%T-. L.A. Frank, W.R. Paterson

A42-14  BSUHBFOHESERA 0 — THRIBED)
B5 Gk, B, iR 3%, ILAGEA, BEX
—I8, FEFERR, ML, BE

(16:54 #7)

C4207 BRFASL SHIFERARANEA SN B TOhEHE
mhﬁq;; NF—-HOFFE (B3HD

C4208 A Study on Vertical Propagation
Characteristics of Upper Stratospheri¢ Internal
Gravity Waves

g2, FRAE—®. & &, bAF, Bl
g, aFrF-vy Koy

(15 :06 &)

MZ%Q%MU U — ¥ —icBtind 5 SR A Edk T it o
*E{!ﬁiﬁl\ SOMES. ARmEEE. LA #i. BREE

C42-10 HREFMUIL—¥—Blllic & 5 2 ANz
B, BEERDFeSER
8RR, ek, chE . RBE B

C42-11 Simultaneous Observations of Mesospheric
Gravity Waves with the MU Radar and Sodium
Lidar

S.P. ‘3"‘/7'—2'1 bt ﬂ!mﬁ&s fﬂ mm\ tpﬁﬁ
Tl RN, PG 1

C42-12 BRROEEKICE bUBSIE—-H—TF v b -
V— & ~x a-—-DEHhrHRRE
Edmith, HERH. KNIBA. ERE—8

C42-13 Middle Atmosphere Observation with MF
Radar at Yamagawa
HAHBER., lfH—-=

Ca2-14  BIBUZ PR S KTk DBhkic B9 S IR
i W, &0 1

C42-15 EISCAT iz & 2 i REtEic B3 2 ARH
A DSHTL
SOLfREE, %M . K. Schlegel

(17:08 #7)




RRY-—FEX—EX

(R— FESID

BRUCHE - S THBHSTE

B22-P01 #a') —nURBEEAL S ¢80 BEM—KiliRis} ik
RV E L SBRUHIROREL
i, REFLLA, ERE

B22-P02 EMSPACOM : ElectroMagnetic Study of the
Pacific Asthenospheric Conductor and Oceanic Mass-
transport-Part 1. Magnetotelluric Results

VAZAY RRAC VL IVRE B ! Nl R U
k. #NEH

B22-P03 KERESI OISR DS
3 G S R )

B22-P04 FfihE KOG OMBALBAHRL (1994)
HhRA. BARRE. NEHEHT
BH#RE - 5y15%
B41-P05 MRS 30 FFEBYOKM & H-= » PRERIGDE
#
Bl r

SRS - HibHES - BFEHIRE

B41-P0S ABKIBFHEAI O oM ONIIHRHAL ) AA~2 3
> OREGENIN & SEAL
KRB E, SxrsH

BALPO7 FEGEHEEINS 5B o i AR & 3 vk B
M MU
|

R5EILE - fat
CAL-POB FIDEHIWREGHA S Vo) ¥4 5 g Fah—H

Y HEBOBIZE
It Mz, BHUER. EFFEC. S, NMIFE

C41-P09 RiRH S OFALSERNC & 2B A -/ RIED
ER
¥ B NI

CA1-P10 EAZEBRIGIRD 1o ¥ D NO. FiE B ObHZE
HHEEZ, &% O, /M B, K

CALP1l B&ERICHY SRRUCHREXRB(LY (NOy) &A
> DIRERRR
Nt B, R B NLEES). KHEIEEZ. hRRE

CAL-P12 wI#I53eSic & 3 NO,. O; DN
noashsih, G8E . bt H. hBREE, WA,
Matthews

C41-P13 XMEIHRTHY vy -1tk 3B 7 o VIV G
DRI
EREZH, il 8. /Nt B hRRE, FY-F

Sa5—. AFR—

C41-P14 AK BrofEitE
&LE%

C41-P15 1 » F3 ¥ 7t b1 5BRINO, R U 0, D45
HE 8. /hth B, W.A. Matthews, S. Asiati, J.
Soegijo, A. Budiyono

CA1-P16 SERIEHNY £ o4 — o & ZREREEA /8
—19M4 SEFRDO=SPEHDZAE v vV vickiF 25
$HR—

m“%%\ Wi‘?ﬁ—‘\ EIEI H\ mE ﬁg‘\ H.
Gernandt, 1) ERSIE

CA1-P17T REw URAY V& (HRT9) 1T BT A KERIGTRA:
B4 S LTI L BRKEE LS R
FSaG—, MEBE. B0 X, 88
Gernandt. 1 ERIE

. H.

C41PI8 T34 —LRARY y FEMVWIBERENN

OHEER]
Sl K.k HUE, SIREE. WAHEG. S 8.
RE. B %

CALP19 Svv 545 —%Hi- KB ONTE
SHERE, =M BB M Hox. NEBM. B A B
# B, B £. BOELE. BWEES

CA1-P20 JLEERAS 4 &/ —13 (1993/19944F% : 75 A7)
RBY R, AHIREE. R B B0Z. NEEH B
o, ERARR. IR, BN

C41-P21 S-310-22 BHic & 2hlEEA -/ > EIEOHH (1)
WA, &eGiR—, HOKZ. WEHEY

CA1P22 BETORRA A — T ¥ /N & 3 0I557.7nm K
ko mmHEL
W 0, FYFR—. MOASSEA. BSURMG, PTARRZA.
B KL

CAL-P23 /"7 4 » NLTHASIBI ARAOER—FD
3__
ARsEEE, Jt f2. & EER. NI

CA1-P24 OIS57.7nm Ko 75— A A =2 L V/IBIC L B3 T8E
AABER - B DKPH
HE. FifFR—, I8 7

C41-P25 S520-195 0% v hic & BMERKH 2 o+ i@ O
KFHIHSORMY
HEOFURTF. NGRS —. i %

C41-P26 S520-19% 0’ v MEIKLAPIZ & 3 bk 2 0 -85
i

CA41-P27 S$-520-21 £ Multi-channel Aurora Photometer
(MAP) Itk 54— o5 HRE
5 IE. MFst—, A/ %

C41-P28 {2EMAd ik R RO (2)
—EF NI & B E DR —
BEINGF. OEE—B, B2 3%, RSt TMES

CA1-P29 Xk EK#% 207 011304nm K& nEe 700 -
Yiab—var—Ii

TAE ., MIPFN—, BE %



C41-P30 ARHBFHAKOHEREY 3ab—-vay
—3. AREOHR—
AGMIKED, BB B, #id %

KRBT > X<

Al1-P31 #WDERT S X7 HAREH OIS B
L. Borda de Agua, A5, #8& #. AL. Brinca

Al1-P32 75 X4 —XiKiz B3 3 ELF o 2 i
(EXOSDY —F a4 A7 — 2R
I N N

S EgE 1

Ad1-P33 KIMEHBPLANET-BIRRAIN BT ROBIS (2)
%ﬁﬁ’é&\ HTHL 2. SSERfssC. BUI &, [mbf)ge, =
)

A41-P34 KBRS O Iz 33 5 BB AB OB
HOGUGE, PKEFEl

A41-P35 The Dependence of Magnetospheric Currents
on the Dipole Tilt Angle
BT . 85 4. Potemra, J.A.. Zanetti, L.J..
Ohtani S.-L

AAL-P36 THED] Iz » TR S hi-ERIRIC T 2809
TR A
Y. EIFEL B3

A41-P37 TH 13T ) RDM TN & - BERURIC 0 S R
WhiT oGl (£02)
T8 . WRIRIA. SRk, BHEE. A% 8B.H
B, ILR&E

A41-P38 A Pair of Slow Shocksick 34T O#kitHyn®
(Monte Carlo Simulation)
BEE. FREx

A4l-P39 2RABENCTY v Fa— Fiz & 3BKTED
g
hHRIR. Bl 2

SIS 2 (GEOTAIL)

A41-P40 GEOTAILABIBRENLEFD-PIcL AR T
2 X<l BV SBIBNE DN
WEET, EE—3, 8 &, hdagA. @3RS,
R, PHIEA. Wi, BTH 2, B2 i

Adl-P4l ®BF7 A5 8 (EFD-B) i & 23RIBIYE DI
Bl %, SBE—B. KEETF. daEA. R,
WERX. PHIEA. D&%, B . 8y| 2

A41-P42 Bow Shock b#il&kiz 51+ 3 GEOTAIL-LEP il
Bl . FRER., FIEFRR, AR, HERX.
GEOTAIL/LEP #— 4, W& A, B4 (. fb
GEOTAIL/MGF #— 4

A41-P43 ELF Waves in the Up-stream of the Earth’s
Bowshock

Wb, B3 & LERAL GBI, K5 i

A41-P44 The Occurrence of ELF Waves in the
Magnetotail and in the Magnetosheath : GEOTAIL
Observation

B 8BS IARA, BEE—-0B, By T

A4lP45 Rl PA-XTHRIShia-5Rx39 Y
3 ¥ OERREERET
ES 0. KGR, HERRL, W3 R, Bk #
£ #. /MK, AT.Y. Lui, D.T. Williams

A41-P46 Dayside and Nightside Observations of the
Low Latitude Boundary Layer
ERAIES]. EAIGSA. HHRR. HHEIOL, ILEZA. F
;R;ﬂi'&\ chifiE A, FIFFAME, FRex, | 2. B
fik

Ad1-P47 RRABEESEBIA MO it
iR A [EFFFIS, ZIER L, MWL, Bjl B, ¥
Rk, PHEC. B5 {E

A41-P48 GEOTAILic& 3 <7 3 b —XDOfERRE
RAGRE. (AGEA FFEFISL, BREESL, B GE. BT
| 2

A41-P49 Right-handed Ion/lon Resonant Instability in
the Plasmasheet Boundary Layer : GEOTAIL

Observation in the Distant Tail.
FIEFHROY., fEAES. BRI, HREk., 2 @b
KigA. HEREX. Bl 2, B4 . WKL

A41-PS0 BB/ (X~200Re) THASh LA
Current Sheet O

I . FRER. MR, BEREN. RIH 2,

LEP 7 =7, iki# A, B Gk, AMGF /-7

A41-P51 A Possible Tail Current Disruption Event in
the Middle - Distance Magnetotail : GEOTAIL
Observation

FiRtgk. MEEE. B MR B ER, h
HEA. f1m Z. WARA. BEHERIE, W5 F. .
WA

A41-P52 GHSERRARIZ B4 5 Continuum Radiation O4§4E
R, K 3. AKSES. BIALE., 1A 8/
XS, PWIF—L

TR

A21-P53 (T RMENG R O IMF-Bx it
FHRME . TNAE. FH. A . BARE, |
chELH

A21-P54 1964EMIERT SqIBD UT £k ZBE(L
s

AZ1-P55 S310-235BIER7 7574
Ia7 » 7o—7OBRKNNHE:
IR =

Ay TBIUS VY

A21-P56 Ionospheric Tomography Campaign in Japan
(1) Simulation and Case Study with Real Data
B . AE—dh. ARG, ful B8, BN o, 2
L R

A21-P57 Nonperiodic Irregularities in the Mid-latitude
Ionosphere Detected by NNSS Satellites
ABOLE. AR—IA. BIR F. SAFH. Aub B

A21-P58 HAOM 3 FIKiDGPSEERIC & 2 AMELRE
FELLt
e R. BHHER



A21-P59 TREHSHANT — & S0 > 25 L OGNS
AL, R--HER. K8 2. AKL#E

TREHSEES

A22-P60 Daytime Field-Aligned Current System During
Vanishingly Small IMF Condition
MDEM, fRE /. dilfEZ. T.A. Potemra, S.
Ohtani, P.T. Newell

A22P6]1 HHFoRBTCHARShkTI X7y — MABHEIR
B AnERR
RIPHGR, T ¥ EHRSL B &, RERT

A22-P62 B4 —o3F « A - 7 VERMAHEORE IR
it epietinliig
B . EE . FERR. B B, BEET

A22.P63 itmZ3IMFH7Ab—4
LR, EH#EAMR. 1D, Craven, LA, Frank

A22-P64 Behavior of the Shear Alfven Waves under the
Comparable Condition of the Alfven Wave
Conductance and Ionospheric Conductivities

HINGAE. R, I E—

A22.P65 A 43y 7 ADEEE(LDOET VL
=% K. BN, BaER

F—-0554F2wI X

A22-P66 HHEHFIA —0 FIEANREE
B ST, 8K . L

A22 P87 RBfiA—o>ofkH
fAmmE. s B i AlgE. TRAR. AIFESE

A22.P68 Tut vF—uF& b—FiGoRlE
FiESEAL. W %G, R

A22-P69 Magnetospheric Particle Simulation in a Large
Magnetic Storm : Production of a
‘Low Latitude’ Aurora
N 7. TR\

A22P70 F*—v 54 7R b—LEOCNAHUEOITB)O L8
#
EEia—. HUpk. AR, EEHE. TR &

A22P71 BSRTNIED K HOBMIBRE LR
HEihE, WIFIES. BhEA

A22P72 HARZ/I VL7 MEizhi ABBERREA -0 5
O
TEEFIER, Mhi AL 4k %k, 2EMB. J.A. Holtet

ULF B8h

B21-P73 A Strong Dawn/Dusk Asymmetry in PcH
Pulsation Occurrence Observed by the DE-1 Satellite
fEBIEL".. HERME. ZBIEA. J.A. Slavin

B21-P74 7N E AN LFVYARTRERICEDE LKL MHD
WORRY b BE

B21-P75 B Pc3BRTYD I 1 iIXDWE & I 210" @AM 7
= — > ORISR DA
BRI T, RIFHE. HF 8. BT, HinL,
2 B

B21-P76 #HiliPi2 &, ThicHGT BBy 1+ 97X
" &if

B21-P77 HFDHIHIF — & ic# 5 3 Pi2 HilKORE) (1)
thifiish, &M &, BEERE

B21-P78 Sputial Vuration of the Amplitude and Phase
of Pi2 Pulsations
HIBER. AB%—. B.J. Anderson

KEEEHIEREER

C22-P79 Dst index, Ap index 2ERic Ah-HiEKNEBA
DHBIZHDWTDO—FERK
DR, Bk

C22-P80 TiTHRIOWERIZET IR I alb—Y 3

7

BHngis, nrE - 2. Moz

C22-P81 A Case Stady of Transient Event Motion in
the Magnetosphere and in the Ionosphere
G.L Korotova, D.G. Sibeck. Zi8¥#;

C22-P82 Spotting FTEs : An Interactive Poster
D.G. Sibeck. #tBE®

SLOBEDKREHR

C22-.P83 SLOMEDOARDILIE - SR ARBAEOR -
FNF-BFEANEELEZN?
ZRWEE. 3 W, ub—%

C22.P84 SLOBROARBEHRIMbAKRBTH S -5 BHO
Tty
HRE — A R, #8 i, DFEE, Ganx

C22-P85 S-LOMBOMIMEHIzE b5 KRBHEKH.S
K= bORYE
HERE, X W, 58 W, MRS, SRE

p ok
C21-10P Minimum Entropy/Energy Production Rate
Principle in the Wave-Shock System

HE ¥

C21-13P  KRSIN7ETHZEE RO MR B2 M5
)l F



ALis
10 A 18 B (X)) g

WSEB TS X <2 RE)

Plasma Waves in the Magnetosphere

oral: A11-01~10
poster: A11-P31~P32

B EHESE CRALKER)
A shige CRETESR)



Al11-01
MR 7 9 X <A & BRGEAND 4 )V F —
ZHGBIBIZB T A TIV— R ¥ — DR

° SNSHEE, KE W (MULkHE)

Effects of Brewster Angle on the Energy Conversion
Processes from Electrostatic Plasma Waves into
Electromagnetic Waves

°M. lizima and H. Oya (Tohoku Univ.)

Since the initial studies on the connection of
electrostatic plasma waves and elecromagnetic waves through
the channel of upper hybrid mede waves ( Oya, 1971 ), mode
conversion processes have been considered to be as one of
the main processes to produce electromagnetic waves in the
space plasma and have been investigated theoretically and
experimentally.  Among them, many observational evidences
have been disclosed by PWS ( Plasma Wave Sounder )
experiment onborad the Akebono ( EX0S5-D ) satellite in the
equatorial region plasmasphere as well as in topside polar
ionosphere being associated with the irregularities of
plasma density ( Oya et al., 1990 ). For further
understanding of the mode conversion processes based on the
observation of EX0S-D satellite, multi-layer model of
plasma density distributions to represent the realistic
density irregularities at the generation regions of
electromagnetic waves have been developed. It has been
found that the most efficient energy conversion takes place
in the form of relfected ordinary mode waves when the
incident angle of Z-mode waves match with Brewster angles
for the given plasma irregularities. This condition is one
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Relationship Between Plasma Wave Phenomena on Board Akebono
Satellite and Auroras Observed at Syowa Station, Antarctica

T. Ono, and H. Oya (Tohoku Univ.)

ABSTRACT

Plasma wave phenomena obtained by Akebono statellite in the polar ionosphere
have been studied by comparing with auroral image data observed from the
ground. The results of comparison of the satellite—ground conjunction show the
following: 1) Broad band plasma wave emissions in ES whistler mode rangeare
almost commonly observed when Akebono satellite passes through the auroral
region covering entire range of the whistler mode wave and z-mode wave
branch. 2) The i issions are correlated with occurrence of the discrete
auroral arcs. 3) Very short dumation of plasma waves are often found in the
lower altitude region displaying a group of intense dot type signatures in the
dynamic spectra. The dotted emissions can be understood as the manifestation of
the very short lived emission; the duration time is estimated in the range from
20 to 200 msec. Though the origin of this short duration emission is deferred for
future studies, it can be inferred that auroral particles are precipitating into the
upper  atmosphere forming series of groups.
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of the essential conditions for the efficient energy
conversion from electrostatic plasma waves into
electromagnetic waves in the space plasma,
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Characteristics of the emission cone angle of AKR

Akira Morioka
Upper Atmosphere and Space Research Laboratory
Tohoku University, 980 Sendai, Japan

When Akebono stellite passes through the polar region across
the auroral oval, the dynamic spectra of AKR show the
characteristics of AKR emission cone. As the satellite moves into
(goes out from) the oval region, the frequency of lower cut-off of
AKR increases (decreases) gradually. From this nature, the
characteristics of the emission cone of AKR were derived.

Figure 1 shows the schematic illustration of the AKR dynamic
spectrum. The spectral component marked "W" shows the weak AKR
which has both R-X and L-O mode polarization characteristics. The
portion marked “I" in the figure shows the intense AKR which also has
both R-X and L-0O polarization. The source region of W- and |- AKR
is identified to be the same one because the lowest frequencies of
both AKR coincide each other. The emission cone angles of W- and
|- AKR were derived from the profile of the lower cut-off frequency
and satellite position as shown in Figure 2.

From this analyses it is concluded that AKRs are radiated through
two different source mechanisms; one of them radiates an intense
AKR with the narrow emission cone angle of about 30 * and the other
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EXOS-D VLF Antenna Impedance Measurement
in a wide area
°Kozo Hashimoto (Tokyo Denki Univ.), Iwane Kimura (Kyoto Univ.),
Toshimi Okada (Toyama Pref. Univ.), Ayake Matsuoka (ISAS), and Isamu
Nagano (Kanazawa Univ.)

The antenna impedance by the VIP subsystem of the Akebono
VLF instrument is measured for a lot of orbits, A database for the
impedance has been created. The impedance on various parameters
are discussed. Especially it depends s0 much on the bias voltage
applied to the antenna.
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one radiats a weak AKR with rather wider emission cone angle of
about 50 * ( Figure 3).

5 Fig.1
& Schematic dynamic spectrum
3 of AKR observed across
@ the auroral oval.
1
LE:%F“ ARC nggﬂ

Fig.2 Fig.3

Observed ray passes of AKR. Derived emission cone of AKR
Solid lines show inlense al a source region

AKR and broken lines show

weak AKR.
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Figure 1: Bias voltage dependence of antenna capacitance
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ELF/VLF Waves and Ion Conics
Observed by the Akebono Satellite
*Tomohisa Hosoda Yoshiva Kasahara Iwane Kimura
(Dept. of Electr. Eng. II, Kyoto Univ.)
Toshinori Mukai
(Institute of Space and Astronautical Science)

Several mechanisms on the relation between ELF/VLF waves and ion conics
have been proposed, for example, the ion conics are associated with clectro-
magnetic oxygen cyclotron waves and/or clectrostatic lower hybrid waves.
In order to examine these theories, we analyzed the data observed by the
Akebono(EX0S-D) satellite statistically. We will also discuss on the numer-
ically calculated dispersion relation of the ELF/VLF waves.
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Direction Finding for VLF/ELF Radio Waves

Based on Bayesian Information Criterion

Mehrez HIRARI and Masashi HAYAKAWA

(RNARE. BFLY¥. BREEXRY)

To investigate the generation and propagation of VLF/ELF radio waves,
to study the dy ics of magnetopl and to approximate the tomog-
raphy of energy distribution within a limited range of electromagnetic
waves at the ionosphere, the ground-based method of Wave Distribution
Function (WDF) is very appealing. This method consists in the inver-
sion of electromagnetic field statistics observed on the ground to estimate
the exit region of the propagating wave by determining the corresponding
energy distribution at the ionosphere.

Despite its simplicity and its experimental low cost, the WDF method
is yet to be well used and this is mainly due to the difficulties encountered
at the inversion level. More to the well known difficulties of the general
inversion techniques, the present method suffers from a limitation in the
observed data which leads its user to confront a very ill-posed inverse
problem where the parameter number is much larger than the observa-
tions. For a given mode of propagation, at the frequency w, the wave
distribution function is related to the statistics of the wave ficld by

B= ffa.—,(u-.ma.d)r(u-,mﬂ.a}dcmado (1)

For a perfect conductive fint ground, only two magnetic and one electric
ficld components ean be observed enabling us to calculate nine statistical
data }; from the mean auto-, and mean cross- powers S,; expressed below.
The statistical data }; of a given clectromagnetic field are related to the
wave distribution function F, projected at the ionospheric base, through
the kernel matrix A by
Y=AF (2)
Y=(w)hi=1.,N="U0and Ais N x K linear operator matrix and F
is W-vector representing the wave distribution function. The ionospheric
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Fig.1: MCA & LEP observed in August 1991.

projection area consists in a rectangle partitioned into K = K, x K pixels.
F records the wave enorgy at cach pixel and is the vector of unknowns to
be reconstructed from the data ¥,

The inversion was conducted using a method of regularization that min-
imizes the functional

U(F)=||Y = AF || +a® || CF || (3)

The core problem in this regularization scheme is the optimal choice
of the regularizing term which consists in adequately choosing both the
tradeoff parameter a and the smoothing operator C. We propose here the
use of Bayesian information eriterion to choose the smoothing parameter.

For a given value of o, the solution is obtained by deriving with respect
to F, the functional I in Eq. (3) that gives

Fo = [ATA+a?CTC]'ATY (1)

This consists in the inversion of a linear system. To this end, we used an L-
U (Lower-Upper) decomposition algorithin and we repeated the inversion
for different values of a. The optimal solution is obtained with the value
of a that mini the Day infor

The inversion algorithm was tested on computer generated whistler
emission resulting from a single and two Guaussian-shaped source waves.
The reconstruction is made at a height of 80 km on a region of 300x 300 km?
partitioned into 20 x 20 pixels. Different tests werc made by varying the
relative source/sources position, their shape and with different smooth-
ing operators C. The algorithm is very stable from a numerical point of
view and the reconstructions are plausibly accurato giving prominence to
the a priert information in the regularization methods in one hand, and
bringing to the fore the necessity to the applieation of Bayesian mothods
in the reconstruction from limited data in the other hand.

tion criterion.

§. Shimakura, M. Hayakawa, ef al., On the Estimation of Wave Energy Distribution
of magnetospheric VLF FEaves at the lonospheric Dase with Ground-Based Multiple
Electromagnetic Field Components, J. Geomag. Geoelectr, 44,673-590,1992

M. Hayakawa, Direction finding techniques for magnetospheric VLF waves: Recent
achievements, Trends in Geophys. Res., 1,157-163,1992
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Wave Propagation in the Magnetosphere for f > 1,
T. Matsuo and I. Kimura (Kyoto University)

The effect of electron density gradient and the structure of the geomagnetic
field on VLF wave trapping in depression ducts is evaluated for a frequency
higher than half the electron cyclotron frequency. It is found that the res-
onance condition will result in a reduction of trapping effect due to density

gradient.
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Propagation Characteristics of Omega Signals Observed by
Akebono in Low Altitude Equatorial Region

Takuya Ohmae, “Akihiro Hikuma, Yoshiya Kasahara, Iwane Kimura
(Fac. Eng., Kyoto Univ.), Isamu Nagano (Fac. Eng., Kanazawa Univ.)

A special campaign was made by the Akebono satellite for the measurement
of low altitude equatorial region in February 1994. The VLF group planned
to observe Omega signals intensively in low altitude equatorial region. It
was found that the signals penetrating the lower ionosphere and reaching
Akebono from below, through wave guide mode propagation from North
Dakota, Hawaii, and Tsushima transmitters are sharply cutoff at geomagnetic
latitude of 15 or 20° N and below. This is not simply interpreted by the dip
angle dependence of collision absorption and mode conversion factor through
the lower jonosphere, but will also be due to a divergence factor of ray paths
in low geomagnetic latitudes.
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Lightning and Whistler Waves in the Jovian
Ionosphere and Magnetosphere

°Y.Hobara', K.Nagai?, K.Ohta?, 0.A.Molchanov'?, and M.Hayakawa!

) The University of Electro-Communications
2 Chubu University
3 Institute of physics of the Earth (Moscow, Russia)

Lightning activity is a very important electrical process not only on the
Earth, but also on other planets. The propagation characteristics of lightning-
generated whistlers in the Jovian ionosphere and magnetosphere have been in-
vestigated by means of full-wave numerical computation and two-dimensional
ray-tracing with amplitude information respectively. Previous researchers
mainly paid attention to the dispersion constant D shown as follows,

D = t,\/7 [sec VHz]

where tg is group travel time and f is wave frequency. But, estimating
intensity information is highly required to study the characteristics of the
lightning source, its effect on the Jovian atmosphere (lightning systhesis), the
jonospheric and magnetospheric density distribution and type of the propaga-
tion (ducted or nonducted), Jovian electromagnetic environment. And those
results could be combined with reexamination of Voyager observation.

We take full-wave numerical computation to investigate the propagation in
the jovian ionosphere. The three different models (one irregular profile derived
by Pioneer Venus measurement and two rather smooth profiles from Voyager
measurement ) were examined. The ionospheric transmission loss is strongly
dependent on the following factors. 1.Wave frequency: At higher frequencies
the loss become larger. 2.Day-night variation: higher transmission loss at
daytime. 3.Latitudinal dependeuce: Extremely higher loss in lower latitdes
«but at higher latitudes(higher than 60 deg). loss is almost neglegible. And
the presence of an aditional layer yields an oscillating frequency dependence
in the tranamission loss.

Ray-tracing technique is in principle a good strategy to study the propaga-
tion ju the maguetosphere. but usually it docsn't consider the amplitude of
the wave field. Here is the first attempt of ray-tracing with all the amplitude

All-10
hA A EDERFHOVRERCARBKTR
d H a8 B
il {8 & AR

flelsht and frequency dependences of wave normal distributions
at the duct exit of s whistler

Yoshikatsu HAKAMURA
Communications Ressearch Laboratory, Koganei, Tokyo, 184

Accordimg to celculations based on the ducted propagation (Fis.1), teo
k§ads of save norasl disteibutioas of s shistler occar st the duct exit.
The one is en opvard distribution snd the other is s dovarard
distribution. Especially. lo the downward distribotion at the duct exit,
a0 ares shere ssve aorsals are sluost vertlically dovavard occurs due to
the offect of tho lonespheric vertical gradlont sdded fm the propagstion
Io the deot. Fig.Z sbows vave norsal distributions at the duct exit
for 450% duct sad 300% duct, sssumlag the duct exit helght of 150 ks
(Nakssurs, 1993). 1o case of 460% duot, In the range of positica
seesured from the duct conter of -0.0A to 0.89A end o cese of 300%
duct, la the reage of position of ~0.24 to 0.84., (A Is s helf wldth
of duot), the sress of vorticsliy dosavard wave aofssls occur.

Y2 GREFARIIHARINE, ¥7 M ORI, EHR
UTHRIO_GBHORMERIGHLEL S, B, THAZOR
BERABEBVTR, Y2 AR BVINDLITRANEANR D
BMRELD, ¥2 rHORRBEBRK B LA LHETH 20 SR
HELS, 450%Y 27 FRS>VWCTHOORES BB (55
400km) REZLLLS, Y21 Lh0R-T—0. 7AH
50. bADUMBEH (ARY 2 F¥MAM) ¢, RABO° L2
3RABO° ~02° O BEAYMATHAS ORRE OHR
REUVI, HETREBINIIA 25084, Y2 rHOOBMI

factors, which consist of focussing aud defocussing, polarization. and interac-
tive damping (Landau damping and Cyclotron damping). Related equation
is shown as follows

A= Ao\ [BK KK,

A, Ao is an amplitude of wave field, n,ng is the refractive index, K. is the
polarization cocfficient, K is focussing and defocussing coefficient and X, is
the interactive damping coeflicient. All those factors are taken into account
in our culculation. We focused on the observed lightning-generated whistlers
and sct the observation points where Voyager detected them as one of the
initial conditions. Then we estimate the amplitude variation along the ray
trajectories and untill the location of the spacecraft. One of the examples of
estimated wave attenuation is shown in Figure 1. According to this result. we
have a good agreement between the estimated upper and lower frequency limit
and experimental result. To deduce the Jovian lightning parameters, we will
soon get the Voyager PWS data. And this could be the good prediction for the
forthcoming Galileo mission. Furthermore, this idea is able to apply to any
other planets, and together with estimating the radiation mechanism, it will
contribute a lot to understand the plauctaly ionosphere and magnetosphcre
of our solar syatem.
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Figure 1: The frequency variation of total wave attenuation expected at Voy-
ager spacecraft
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1) Nekemura,Y., Rey-trecing studies of the arrival direction
and the jonospheric penetration of whistlers at low
latitudes, J. Geophys. Res., 98, A9, 157,29, 1998.
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Competing processes of oblique plasma wave instabilities
° L. Borda de Agua, Y. Omura, H. Matsumoto
Radio Atmospheric Science Center, Kyoto University
A. L. Brinea
Centro de Electrodindmica, Instituto Superior Técnico, Lisboa, Portugal

A magnetoplasma made up of & background of isotropic electrons and protons
and a beam of anisotropic eltctrou (T'/T}y > 1) can feed different unstable modes.
Numerical solution of the dispersi tion reveals in the wavenumber plane,
k= ky+k,, a complex topology for IEI'EI'I]. parameters (growth rate, real frequency,
and polarization) with islets of oblique growth unconnected to the unstable paralle]
modes. Computer simulations with one-dimensional full particle code (KEMPO1),
for specific angles, recover the results of linear analysis and show competing pro-
cesses among the coexisting unstable waves. Each instability has different temporal
and spatial scales. The mechanisms involved in the growth and saturation of the
fastest instability do not ily exclude later develog ts of other instabili-
ties. The correct description of competing instabilities with different temporal and
spatial scales requires a large number of timesteps and grid points, precluding at the
moment the use of two-dimensional full particle codes.
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Data Analysis of the Low-frequency Electrostatic Noise in

the Vicinity of the Plasmapause

?H.Liu, K.Hayashi
Department of Earth and Planctary Physics, University of Tokyo

S.Kekubun
Solar Terrestrial Enviroment Laboratory, Nagoya University

It is well known that various plasma waves in the ELF range occur
around the polar region by satellite observations. We will present here a
general survey of the Akebono(EXOS-D) search-coil wave measurments
for the vicinity of the plasmapause encounters from 1989 to 1991. We
found the low-frequency electrostatic noises observed in the altitude of
several thousand kilometers around magnetic latitudes of 60° The noise
phenomenon is observed specially in the down and dusk sectors of the
local time. A clear dependence on the magnetic activity has not been

found.
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On the Structure of Ducts for LF Whistler-
mode Signals as Deduced from Multi-stationed
Neasurements in the Magnetic Conjugate Areca
at Low Latitudes

Iwata, A.(E.C.1.P., Nagoya Univ.), Y. Tanaka
and M. Rishino(STEL, Kagoya Univ.)

¥histler-mode signals transmpitted from a Deccs
station(Biel, L=1.54, fceB3.725kHz) were measured sipultane-
ously at three observaticn points in the pagnetic conjugate
area of the transmitter:the conjugate point about 40kn
eastward froz Birdsville, Birdsville and Morney about 200km
eastward from the conjugate point. The below tadble indicates
a sumpary result from the simultaneous observation carried
out for July 15-September 18, 1991. The whistler-mode
signals were sipultaneously detected at Birdsville and the
conjugate point. whose characteristics were almost similar
in occurrence time, {ntensity. polarfzation and Doppler
shift. This may suggest the duct dioension of several tens
kilometers. ¥hen the signals were intense enough. the
vhistler-mode signals could be identified even at Morney,
which pay imply a sheet-like duct structure extended in the
longitudinal dimension. .
Also, direction finding results and 3-dinensional ray
tracing results will be presented.
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Gencration model of whistler-triggered hias in
outer plagsmagsphere

T. Ondoh
Laboratory for Radio Science, Comzunications Rescarch
Laboratory, Tokyo, 184

Whistler triggored hiss was observed by DE-1 at geomagnatic
latitude from 2.7°N(1937:40 UT, Inv. lat. 52.2°, L = 2.67
0645 MLT, Alt 10840 km) to 0.8°N(1940:00 UT, Iav. lat. 51.6°
L » 2,59, 0646 MLT, 10407 km) on May 11, 1990 (Kp = 34) in
outer plasoasphere(Ondch and Hakamura, 1993).

The whistler triggered hiss sppeared at frequencies from
about 14 kHz to a few kHz for about 2 seconds after the
wvhistler trace. So, the whistler triggered hiss 1o not a
superposition of whistler echoes which appcar at frequencien
below about 3 kHz. When non-ducted whistlers are scattered
by plasma irregularities near the equatorial plasmapause
(Horwitz et al., 1986), scattered whiaster waves have large
wave normal angles to the gecmagnetic field lines near the
resonance conc for frequencies above the lower hybrid
resonance frequency. The scattercd whistler waves with
large wave normal angles have large electric field
couponents parallel to the wave vectors. In the above
period, the DE-1 crossed cbliquely the equatorial geomagne-
tic field lines in the outer plasmasphera.

The satellite motion produces a Doppler shift in the
electrostatic wave components, resulting in a spectrum
broadening for the scattered nonducted whistler-mcde waves
(Bell et al., 1983). The epectrun broadening at whistler
frequencies will continue during a vhintler passage through
the region of equatorial plasma irregularities.

The Doppler shifted spectrum broadening is egtimated at
83 Hz for fy= 45 kie, fp- 201 kBz( N = 500/cnd), 0 = 75°,

Table: Circle indicates & simultaneous detectfon with the
sipilar characteristics, triangle different features, Cross
no detection, and for no observation.

Date 40km east | Birdsville Morney
JuL 17

18

SEP 08

ololololololololol0}0]0|0]0|O
ololololololololo|p|OlO|0O10O|O

ololxliplpjb| x| x| x]O] x| b

n = 50 and satellite velocity of 5 km/s at 2.5 earth's
radii vhero © 4is the wave normal angle to the gecmagnetic
ficld line, and n the whistler mode refractive index.

The vhistler vaves of short wavelength quasi-electrostatic
wode exhibit the spectrum broadening of about 100 Hs for
frequoncics above the LHR frequency of about 1 kHz for the
above paranmeters. This is ccnsistent with the whistler
triggered hiss observed above a few kHs.

Nonlinecar whistler spectrun broadening is caused by
oscillations of ambient electrons trapped in potential well
of oblique whistler wave alectric fields with large vave
norcal angles to the gecmagnetic field (Draganov and
Taranenko, 1991). The nonlivear VLF spectrum broadening
is given by the oscillation frequency of trapped electrons
and is proporticnal to the square root of the whistler
wave intensity. The spectrum broadening is estimated at
14 Hz for whistler wave intensity of 3 mV/m and the same
parameters as the previous scattering calculation.

Tho nonlinear spectrum broadening decreases with frequency
osince tho whistler wave intensity decrosses with frequency.
This may oxplain tho upper limit frequency of the whistler
triggered hiss. Tho Landau rcsonant interaction of
vhistler waves with azbient thermal clectrons acts
continuously in a limitod intoraction region near the
equatorial outer plasmasphere. As the whistler propagates
tovard the ionospheore from the limited equatorial interact-
ion region, the Landau interaction beccmes inactive due to
congiderable parameter changes. Howevor, the Doppler
shifted spectrum broadening of scattered clectrostatic
whintler wvaves produced by the satellite motion 1s about
ten times larger than the nonlinear spectrus broadening of
oblique whistlers. Therefore, the former process seems
to explain the whistler triggerod hiss observed by the DE-1l.
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STABILITY OF INTERMEDIATE MHD SHOCK WAVES

Tohru Hada

Department of Applied Physics, Faculty of Engineering
Kyushu University at Ropponmatsu
Ropponmatsu, Fukuoka 810 Japan

e-mail: hada@rc.kyushu-u.ac.jp
tel: 092-771-4161 ext.282; fax: 092-731-8745

The evolutionary conditions in the dissipative magnetohy-
drodynamic (MHD) system are discussed, and the results are
applied to argue stability of MHD intermediate shock waves.
When dissipative wave modes are included, arbitrary perturba-
tions given to the shock can be expressed as a superposition of
outgoing wave modes from the shock: thus, intermediate shocks
are evolutionary in dissipative MHD. The matching conditions
of incoming and outgoing wave modes at the shock give an un-
der-determined set of equations, which defines a unique solu-
tion when the minimum dissipation principle is imposed.

Hada. T., Geophys. Res. Lett,, in press, 1994.
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Three-Dimensional Computer Experiments on
the Measurement of a dense Plasma Layer
near Reentry Vehicle using Radio Wave Emission
® Masayan YAMANE Hideyuki USUI  Hiroshi MATSUMOTO
Radio Atmospheric Science Center, Kyoto University,

To study the electromagnetic environment in the vicinity of a reentry vehicle, we
have been performing puter experi using our three-di | electro-
magnetic particle code (KEMPO-3D).

In order to avoid the signal blackout during the reentry phase it is necessary
to understand the characteristics of a dense plasmn layer created near the reentry
vehicle quantitatively, So far, fluid dynamics analysis has been carried out for the
estimate of the characteristics of the plasma layer. Practically we also need to
develop methods of direct ement of the pl layer which can be utilized
on board of the reentry vehicle. However probe t is impossible because
of heat which can melt its material,

As a new method, we propose to use high frequency radio waves emitted from a
point source on the vehicle surface, which enables us to examine the characteris-
tics of the dense plasma layer such as the density, the thickness, and the location
from the vehicle surface. In order to test this method, we performed 3D computer
experiments.

In the present paper, we will introduce the methods for the study of the charac-
teristics of dense plasma layer by using the radio wave emission. We will also show
some of the results obtained in the computer experiments.

fxit, WBNTI—F (KEMPO) tHVAINTAKKIZL ), BRATH LS
DT 22T FHONSRALMHELTVE,

WRAFHRA KA RAT SR, FHRN CRET I HRRI LV EES
NRWBELoLRKO—MRTMEN, BERT I XvORNTEE, 7I22TY
PEiZ, SOTYIATRMIZLY, FiliMroRAENLMEL, K, BFE2AEL
3, ARERARNCETHE, OHRR, FLA-FTF—SORFEEIARCT
3T, BRRIZLIFEROBANEIZCERES5 LS, LT, BRAF

HAORREFILTT 27279 FOREEFOEWCTFMT IS LIRARRRY
BIRORARI &) LCLEFRTRTHE,

TOLOIR, TPMRAARICRETINEN 7 7 XvMORMEma = EALE
Thd, HEOLIS, 79 XAvBORBRKEREHR L S URAENFIZL - TR
HEATWE, LAL, AMZZALIOHETEER LS HRBNNTEZE b L
EThd, 77 ATRETO—THLAVWTHRIMT IS L2, Yu—T0o—2
DERCRRECILHOHROMESTHATHE, £20, FiiREE,6-OR
BHMIZL->T, BRABERETEAEH S I XBOMA LT A—F el
LHECRRTHI L e R, 4, MK Lo AREN S BTN
EOMEBEL 7 I ARz L AEHEIZ LD TIRP 679 AR I TORMENRT
FEIHEREELE, 22, COHEONMERI DI 0, IXTHNREBET-
fzo B RBEEECONREE ETILONMENI L COOFHERLTEY,
EOTFPFNF - o7 IXATRITORMIRRTRLZ EMRENS,

FRORBRETIE, SOMBHMIZL SWMEELNMT S, T4, BHTAKRI:
LOMBERLEREMA L TR TH L,
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Computer Experiments for Interactions of
Inhomogeneous Plasma and HF electromagnetic
waves on Ionospheric Heating Experiments

°Hiroko UEDA', Yoshiharu OMURAM and Hiroshi MATSUMOTO" X
’ I ; 2 Ioee " - " 2 a0,
Chiba University, * RASC, Kyoto University 1: BHEARRET A

Ve examine direct conversion (DC) process of O-L mode pump wave —%. BB I2EI ML LA r — M OTELRYH -5 ORWIZ L
into upper bybrid (UH) waves by pre-existing deusity irregularities dur- Y @E SR TVWIY, HBRBIH L TEOFMIZH > 7HORRBE
ing ionospheric heating experiments by means of electromagnetic parti- DR —NFELEFTI7FXThE O-L E-FOR L 7HEIMERTIH
cle simulations. It has been suggested that the UH modes involve various &4 UH &A@ S h 3 & w970k A, DC (Direct Conversion) A54%
wave processes exciting stimulated electromagnetic emissions (SEE) on FEEh Tw 31,
the ionospheric F-region. The field aligned density irregularity has been & THREIFETI, SEE £ BRT AN+ F 4 S0 UH A DC 2
considered to play a key role in DC process. We investigate conditions &> TEVT I LI 1L TRBMARERE A LLHIRRXREAWT
for the process of the UH waves excitation. B2, @1 IMNRARROEFMERT, DC LT bbb, BER

H— 2SN EBIB Bt RUKENRE L 2 RFLRERSFYOoCHIEE

BRBIR AN —ORMETRE L BHTI2TRVMAKBT T2, She BItHLTHDISERTS OL T-FESBIUFUH £~
2, R TRERE L REOBAROLTOREMHIICNETILAS FENPSERAEERAEVIZENITES, TNLIITRRENLZEHR
NTVL MDA TIRE]T & 2 SEE (Stimulated Electromagnetic EEANMME ZEROTISMIT+2 Z L LRNHBLMGIC (kR %
Emission) E0RIN SEHRELME & Tvr 5, BUM(Broad Upshifted 2513,

Maximum) % ¥ SEE OB LEHEH2, # > 7MENIKYBERE 1) S. N. Autavi. ot ol Geophys. Res. Lett.. 18. 2283, 1991.
DF 420t 0 AERNDERIFIEOTEVBESLININBELS,

SN e, SEE RBRAR (UH) BE0RASTIRMBESRMIZLY

pBRzhIEZLLATVE,

0. AANCATRLLOWAEBRICKS CEPENS, 2T, R4DT A—F Tk
SR TCERDAENBRENMTRRUOTT &L LTRNA) S LTS ERRARD
qFo-FeRABLTAL,

27, 2 XRORMSMEBVTEABRREAV LT 7 7 X0 2 AHBACRBESTS
Hit, BLUIRROTDER BT BFERECANTr 2 X7 4 5AREMABT
+HECTRELL, RS URA<S L AOHERIE, SABRERCX} -2 2028
CANTES > TARRKEFC 72, (81 $F) HNRRLTSSL ARt P8
FENREERIROLY -7 70y 7 REAVWE, 2, 7IXTRFONH AR
WROMELE (OCM) X VERIENRIE (ASM) H=A) P eAELL. BLa
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Develorment and Applications of
the Boundary-Fitted Electromagnetic Particle Code

Masaki OKADA!, Yoshiharu OMURA?, Hiroshi MATSUMOTO?

and Masaki EJIRI!
1: National Institute of Polar Rescarch
2: Radio Atmospheric Science Center, Kyoto University

absteact

We have developed o new algordtbm for & boundary-ited clectromagnetic pasticle code to
take into account mare realistic shape of o spacccralt for the spaceerafl-plasms intersction.
Triangular mesh is soed for the discretisation of the electric Scld aad the magnctic feld. Two
algorithns for calculating the current density from the particle position and the velocity bave
beea formulated.

First, we F fate the & J acd the throe-di | eclirine of the new
code. The central difference scheme s adopted for the di of time. We can
intruduce arbitral shape of & spacectaft aa a model by utilising the triangular menh system
foe the spatial grid. Vector rotations of tha elcetric and the magnstic Selds are discretized by
applyiog Stokes’ theorem to each trianguias clement (See Figure 1). We sbo formulate two
kinds of the current caleulstion metbods. Oze is the charge comservation msthod (CCM),
which rigoroqsdy eocserves the charge 1o each triazgular element. The other i the ares
shering metbod (ASM). We adopted ASM 1o the code beeanse of its simplicity.

Tte twodixecsional bousdary-Atted edecteotuagnetic particle code hea been programmed
aod bas been d the pert We beve performed a series of tost runs with S4x54
grids and compared with the rosults of the ortbogonal grid code, KEMPO. First, the CFL
condition bes boen ebocked for the light waw propagation in the vacuum. The corrgy
conservation sod Poisoa’s equation solver have bocn ovaluatod with a tost particle. Fioally,
we performed o tost simulation with 4090 plasma particles. We confinned the total energy
bas satizfactorily consesved during the 1024 eimulation stepa.

We will discun the appiicatioas of tbe boundary-fitted electromagnctic pasticle code to
the spacecraft missicn scch &3 the Solar Probe and SFU (Space Flyer Usit).

AINRGCAVLROBANHZEHL I BRI, ZTHEANNADNT 9 X8
ARRNHLLIESEREL G NILICH O, MER—ENLFRII2ZERELT

RRAEIZL > TFAINSHNAR— LORRBIZONT bRH ET 2o IR, BROK
SEARCAVAEEE NSRENMXIBO N DS LINETY,

BT, 2 KRMERAARANTF 2 —-F ¢REL. BIBWELTCo, X2-F TR
MAOLD, RRWXSL URRBRORRHLE LTI ASM BV, 21T, 72X
HFAPHEL SV RRPTHORRRNENNIN E UCPLAFCRELL, X, 7218
FeLAPLALRRL. DTS IUDBBNFERLROGNIEEEREL, 26K,
06 N7 9 XY T ¢ AVEANBLERL, 79 XA oRAL e R,
URRXOWEESE LT, 72 XTRTFORANMORSCARIILLE,

ERACTIE, SOEBRARBRTF-I~F €V =9 =70 =7 B2 SPU(Space Flyes
Ueit) 2 LOEBOFTRARETADLLBAOTANLOVTORREGL I FRT
b,
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T. K. Nakamura

Institute of Space and Astronautical Science, 3-1-1
Yoshinodai, Sagamihara, Kanagawa 229, Japan
Email : tadas@gll.isas.ac.jp

A method called “splitting® is used in numerical simulations
to study behavior of minor population of particles. In this method
the mass and charge of a super-parlicle are changed with
keeping the charge-mass ratio (¢/m; q: charge, m: mass) con-
stant. For example, when one wish to examine the time evolu-
tion of a low density beam, say 5% density of the background,
he/she assigns the same number of super particles to both
beam and background particies. if he/she sets the charge and
mass of the beam super-particie to 1/20 of the background su-
per particle, the beam super-particles can represent 5% popu-
lation of the background. Here it is assumed that the motion of a
super particle is not modified by changing the super particle
charge and mass as long as the charge-mass ratio is kept
constant.

This assumption is true when the super particles are ac-
colerated by coherent fields, however, no more valid for
stochastic acceleration like in thermarization process. In the
limit of the thermal equilibrium, for instance, the particle distri-
bution is a Maxwellian (o< expl-3mv® /kp T); kp: Boltzman con-
stant, T: temperature), which is ditferent for different mass of
super particles. Therelore, splitting method may give inaccurate
results when applied to thermalization problems.

To demonstrate this, we perform a simple one dimensional
electrostatic particle simulation with pericdic boundary condi-
tion. We simulate classical two stream electron instability where
ions are treated as immobile background. Two groups of super-
particles are used in cne run, both of them have the same
charge-mass ratio. We set mass and charge of a particle in one
group ("split® partictes) to 1/32 of those in another group
(background particles), but other parameters (initial velocity,
temperature, etc.) are the same. Therelore the time evolution of
both groups must be the same if the splitting method can give a
correct result.

The following figure shows the velocity spread
(<(0-<v>)*>; <...> means average) of the particles in two
groups. Wa see that the thermalization process is quite ditfer-
ent.

0.004
° *Split* Particles
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Thermosphere-Ionosphere Coupling Model (1)

H. Shinagawa
(Solar-Terrestrial Environment Laboratory,
Nagoya University)

The ionosphere and the thermosphere are strongly coupled
both dynamically and energetically. Various theoretical
models of the ionosphere-thermosphere system have been
constructed during the last decade, and significant progress
has been made in our understanding of ionosphere-
thermosphere coupling processes. However, improvement is
still necessary to realistically simulate the coupling processes.
Outstanding issues and the future of theoretical modeling of
jonosphere-thermosphere coupling are discussed.

BEOWBREBIMERBZZICED, RELE
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Numerical Simulation of the Thermospheric Dynamics

° H. Pujiwara ', S.Maeda®, H. Fulunishi ',
T.]. Fuller—Rowell *, D.S. Evana *

1) Department of Astrophysics and Geophysics, Tohokn University
2) Kyoto University of Art and Design  3) NOAA/SEL

We have revised the solar heating code in the 2—dimensional
model for the use of a newly developing 3-dimensional code. The
advanced solar heating code includes the effects of EUV and UV
absorption by O, Oz, N2 and Os. Using this code in the 2—dimensionl
model, we calculate temperature, wind and composition under the
conditions of solar minimum and maximum. Furthermore, we will
discuss the properties of gravity wave propagation under these
conditions.

ReRINFTIT, 2REETFIVEMNCHER Ia -V Y
2D, A—oSERHOEICH ) MERKDOHZBERI OV TR~
Talk, CHOORFIZMA T, R4 RBMAD IRTEFNORRIC
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BICEWT S 2 EHTAETH - 1ot F3RTETNDOMFRED—BR

7o BifIceh, AAELEHBLHEEEALEDTH
B5 1R o —sOuiz 3RTERME 7 VAKE DONCAR
LK EDOUCL/Sheffield K2 ¥ D7 V— T TRHES ..
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The Dispersion Relation for lonospheric/Thermospheric Gravity Waves
by the MU Radar Observations
°M. Sato' S.Fukao' W.L.Oliver? T. Takami'

T. Tauda! M. Yamamoto!
! RASC, Kyoto University 2 Boston University

By observing simultanecusly in multiple beams with the MU radar, we have
been able to track the passage of gravity waves and measure their propagation

characteristics. We investigate the dispersion relation for these waves, and .

make a comparison between this and lonosonde Observations"). We will
discuss these data in compatison with theoretical dispersion based on gravity
wave theory.

MU V=¥ — TS — L FBSRIEHIZ & 0, RS F SRR THEORE
MORYt - 2MMZLX I L THREIT A 3. ShITORTIC X Z, MK
BEAIBWT, B9 F fIROTTFEROES EAL v THoRaERT S
BB 2B L, BLU, FOBRBMARAEHEOIBREPRELZL T
BT LAbDoTVBY, S, SAB/AEAKS 2N - HEET
SHETHRIERTALLICBARERETVIS LERLTVS,

AMRTIE, AT/ (1987, 1991 £ ) - WA ( 1989, 1990 4F )
bl hIEX 14 AR BRENS: F FIRBFHERNT— 7120 SRUTEET
W, AR BWTRIBEONRRE o TS L ERBL L, K 200
~ 300 km (2333 BRAIBOHUBIRE RTHL:, RIBIZEFS 2 HO%E
ERRDBI0, YEHRIC K AR 7 45— 2R L, TOR, BERFIOHEH
MBI LT, S OMNc+ BERAR 2 P VRO (Fig. 1). &
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Simultaneous Observations of Ionospheric E/F-Region
Irregularities with the MU Radar

M. Yamamoto, and S. Fukao
(Radio Atmospheric Science Center, Kyoto University)

Recent studies of mid-latitude ionospheric field-aligned irregularities
(FAI) have revealed that both E- and F-region FAI show large dynamic
structure, which seem to be attributed to the modulation of the iono-
sphere due to atmospheric gravity waves. In this study, we have utilized
the MU radar to conduct simultancous multibeam observations of iono-
spheric E- and F-region irregularities in July 14-17, and 21-22, 1994.
We steered the antenna beam in five directions for each region with the
range resolutions of 600 m (E-region) and 4.8 km (F-region). During
four nights of experiments, F-region FAI echoes were detected in two
nights of July 14-15, and 21-22. E-region FAI echoes were detected in
all nights, while they were less active in the nights when F-region echoes
were not obtained. It was also found that each event of F-region echo
appearance was for 2-3 hours, which corresponds to the period when
E-region FAI were enhanced.

RIS 1T SBREMES VX2 Y 7412, R, BRFARSY
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3=~ H#REVIETH Y, BREALVF 2D Y FAHFETOS LERL
<& & (AR Fukno ef al. J. Geophys. Res., Vol. 96, 1991; Yamamoto
et al., J. Geophys. Res., Vol. 96, 1991),
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1. Morgan, M. G. and Tedd, B. L., The dispersion of traveling ionospheric
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Study of Quasi-Periodic Structure of Field-Aligned
Irregularities in the E-Region Observed with the MU Radar

°M. Hayashi, M. Yamamoto, and S. Fukao
Radio Atomospheric Sience Center Kyoto University

We have studied quasi-periodic radar backscatter from field-aligned
irvegularities in the E-region based on the multibeam and interfer-
ometry observations with the MU radar. They have shown that the
appearance of the echoes during the postsunset period is intermit-
tent with periods of a few to 10 min, and that they propagate toward
the radar. This is why these echoes are called “quasi-periodic (QP)”
type. Now, two models are proposed for QP echoes by R.F.Woodman
et ol (1991) and R.T.Tounoda et al. (1594). Both models show that
the QP echo patterns are due to sporadic £ layers modulated in al-
titude by atomospheric gravity waves. In this study, we analyzed
mean Doppler velocities and spectral widths of QP echoes as well as
their echo powers in order to investigate the quasi-periodic structure
in more detail and clarify its mechanism of generation by comparing
their charsacteristics with the proposed models.

1. i

RAR, MU v—F—AlLThBERERA E fIRBBHRA L X229 )
7 4 (FAI : Field-Aligned Irregularities) S E 72 - T2 A, EDOER, FAI
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Turbulence and movement of sporadic E irregularities
observed with the MU radar

°T. Ogawal, M. Yamamoto?, and S. Fukao?
({Commun. Res. Lab., $Radlo Atmos. Sci. Ctr., Kyoto Univ.)

Mid-latitude E region field-aligned irregularities (FAI) in summer
were continuously observed on June 17-19, 1989 by the MU radar pro-
vided with five narrow beams in order to investigate spatial and tem-
peral behaviors of the 3.2-m scale FAL Using Doppler spectrum, mean
Doppler velocity, and echo intensity data that were obtained with a
range resolution of 600 or 150 m and a time resolution of about 20 s,
we present some new features of the plasma turbulence and irregularity
movement pertinent to two types of echoes: “continuous” and “quasi-
periodic” echoes. Their characteristics are summarized as follows:

Continuous echoes

(1) Continuous echoes were observed at night and in the morning.
They appeared at 30-100 km altitudes and had a SNR less than 15 dB.

(2) Apparent movements of the echoing patches (patterns) were east-
ward with speeds of 95-140 m s~1.

(3) Echo intensities and mean Doppler velocities were modulated with
periods of 5-20 min, suggesting an important role of gravity waves to
the modulation.

(4) Mean Doppler velocities were within £50 m s~? corresponding to
an apparent east-west electric field component of 2.5 mV/m (=~ dynamo
field). They were toward the radar between 2000 and 0200 LT, but away
from the radar between 0300 and 0830 LT.

(5) Some enhanced echoes were located within the region where the
mean Doppler velocities tend to be close to zero. On several occasions
there was velocity shear across the enhanced-echo region.
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(6) Doppler spectra were almost symmetrical about mean Doppler ve-
locities and had spectral widths narrower than 100 m s~. These char-
acteristics are similar to those of type 2 echoes due to the gradient drift
instability in the equatorial and auroral E regions.

Quasi-periodic (QP) echoes

(7) QP echoes were observed at 95-125 km altitudes and only at night.

(8) Most of the QP echoes had periods of 5-15 min and consisted of
many striated discrete echoing regions that moved toward the radar
with range rates of 30-100 m s~!. The QP echoes observed during
0310-0400 LT on June 18 had periods of 20-30 min and range rates
of 10-15 m s~'. Sometimes the echoing regions moved away from the
radar.

(9) QP echoing regions usually moved westward at 60-130 m s~!
whereas some moved eastward at 70-110 m s—*. With increasing west-
ward speed of the QP echoing region, the period becomes shorter and
the echoing region moves toward the radar faster.

(10) Echo intensities and mean Doppler velocities were modulated with
periods of 5-20 min (same as item 3).

(11) Mean Doppler velocities were mostly within £100 m s~! and some-
times reached 200 m s~ for a short interval in limited regions. Signs of
the velocities were very changeable in both space and time, and were
unpredictable, were unrelated to the movement of the echoing region.

(12) Some enhanced echoes were located within the region where the
mean Doppler velocities tend to be close to zero. On several occasions
there was velocity shear across the enhanced-echo region. These char-
acteristics are similar to item 5.

(13) Doppler spectral widths were between 60 and 150 m s~ and some-
times reached 200 m s~!. The widths were variable in time and space.
Very narrow spectral widths of 20 m s~! occasionally appeared within
a localized region.

(14) Structured QP echoing regions have spatial scale-lengths of 150
m (the minimum range resolution used) or less.

These results are compared with previous radar observations of mid-
latitude £ region FAT and recent theories of a generation mechanism of
echoes.



A21-07
The MU Radar and the Freja Satellite

Conjugate Observation of the
Mid-Latitude Electric Field
Fluctuations

*A. Saito!, T. Iyemori!, L. G. Blomberg?,
G. T. Marklund®, M. Yamamoto®, and M. Takeda!

1. Faculty of science, Kyoto University
2. Dept. of Plasma Physies, Royal Institute of Techaology, Sweden
3. Radio Atmospheric Science Center, Kyoto University

The conjugate observation by the MU radar and the Freja satellite
was made at two nights between April 26 and April 28 in 1994, The
purpose of this observation is to clarify the relationship between the
mid-latitude electric field fluctuations observed by satellites and the
other ionospheric phenomena cbserved by radars.

The mid-latitude electric field fluctuations were found by the
DE-2 satellite observation. They mainly appear at nighttime and
between 25 and 40 degrees invariant latitude. Its simultaneous ap-
pearance at conjugate points in both hemisphere indicates that these
fluctuations occurs throughout the geomagnetic field line. This char-
acteristic is confirmed by the Freja satellite observation of the same
type of electric field fluctuations over 1300 km altitude which is
higher than the DE-2 satellite orbit. In order to see the background
condition of the appearance of these electric field fluctuations, the
MU radar and the Freja satellite simultaneously observed the elec-
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Modeling Study of Equatorial Ionosphere
T. Maruyama (Commun. Res. Lab.)

In the ionospheric F region at the equatorial latitudes, the strength of zonal
clectric fields in the evening hours is tightly connected with generation of
equatorial spread F and plasma bubbles. Many researchers discuss the clec-
tric fields and dynamics of the ionosphere based on the electric fields derived
from the time derivative of virtual height of the F layer (d4'F/dt). This pa-
per reinvestigates the accuracy of the zonal electric field derived by the above
method. Model calculation of ion concentration in the ionesphere shows that
heights of the bottomside of the F layer significantly change due to the ef-
fect of trans-equatorial thermospheric wind, which has been considered to
be negligible.
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tron density profile and electric field, respectively, on the same geo-
magnetic field line at the night of May 18 in 1993. The observation
of the MU radar was in the standard mode for the ionospheric ob-
servation, which observe 4 directions of ionosphere.

Another set of conjugate observation was made in April 1994.
In this observation, the MU radar observed ionosphere in a special
mode, in which 8 directions of ionosphere are observed simultane-
ously. The beam directions are north, south, east and west with two
zenith angle, 10 and 30 degrees. The 512 usec single pulse is used and
its observation altitude is between 150 and 660 km. It can observe
the electron density structure of the region whose diameter is 440 km
at 380 km altitude. At the night of April 28, the F-region ionosphere
had horizontal gradient of the plasma density in east-west direction.
Ionograms which were taken at the MU radar site show spread-F
echoes when the horizontal gradient existed. Same type of horizon-
tal gradient were also observed in the conjugate cbservation in May
1993 at the footpoint of the electric field fluctuation. These horizon-
tal gradient of the plasma density in the F-region could cause the
electric field fluctuations through plasma instabilities such as Perkins
instability or ExB instability.
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Characteristics of the Quiet-time F Region Electric Fields
at Mid-latitudes

° T, Takami' W. L. Oliver? S. Fukao!
! RASC Kyoto University 2 Boston University

We have examined the quiet-time behaviors of the F region electric fields
at middle latitudes, using the average F region perpendicular plasma drifis
obtained with the Arecibo, Shigaraki MU and St. Saatin radars. The F
region electric fields are significantly related to conjugate effects.
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Simultaneous Observations of Nas layers with a Lidar
and Es layers with an lonosonde (I)

M. ABO*, C. NAGASAWA", K. IGARASHI** and M. NAGAYAMAY
*Tokyo Metropolitan University
**Communications Research Laboratory

Abstract : Sporadic sodium (Nas) layers are (requently observed with
a lidar in the mesopause region over Tokyo. We cbaerved the Nas
layers with the lidar and the sporadic E (Es) layers with the specific
ionosonde located at CRL{Kokubunji) simultancously. We could find
good correlation between the Nas layer above about 95km height and
the Es layer, and no good correlation between the Nas layer below
about 95km height and the Es layer. They may suggest that the
mechanism of the Nas occurrence varies with the height region.
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Electron Temperature and Density at Equatorial-Anomaly
Latitudes: Modelling Studies and Hinotori Satellite
Observations

Y. Z.Sul, K. I. Oyama!, G. J. Bailey?, T. Takahashi®, S. Watanabe? and
H. Oya®

1The Institute of Space and Astronautical Science, 3-1-1 Yoshinodal,
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3Tohoku University, Sendai, JAPAN

‘Hokkaido Institute of Information Technology, Ebetsu, Hokkaido 069,
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It is well known that the low Iatitudinal ioncsphere is characterized by the
equatorial anomaly. The effects of equatorial anomaly in the behavior of
F2 peak electron density and total electron content have been studied us-
ing experimental observations and modelling techniques. In the most of the
previous modelling studies of the equatorial anomaly, the energy balance
equations for ions and electron has not been used in the calculation. Thus
the coupling between the electron density and temperature cannot be inves-
tigated in a self-consistent way.

Recently, A low and mid- latitudes plasmasphere-icnosphere model has been

A21-12 Study of E-region neutral wind

with EISCAT radar observations

*Satonori NOZAWA, Yohsuke KAMIDE, Ryoichi FUII
Solar-Terrestrial Environmens Lab.,,
Nagoya University

and

Asgeir BREKKE
The Aurora Observatory,
The University of Troms¢

E-region neutral wind is a key parameter for understanding the

lynamic processes in the auroral E-region. Since the density of ncutral
particles is much larger than that of ion particles, neutral particles can
sirongly influence on ion particles through collisions. Several studies on
E-region neutral wind have been already made bg using EISCAT Common
Program (CP) data (c.g., Williams and Virdi 1989, Kunitake and Shlegel 19
91, Virdi and Williams 1993, Brekke et al. 1994, and Nozawa and Brekke 1
994). Most of these works studied mainly characteristics of the quiet-time
neutral wind in terms of tidal escillations and the mean wind. Kunitake and
Shlegel (1991) and Nozawa and Brekke (1994) studied characteristics of
disturbed-time neutral wind and presented that the neutral winds above 109
?n ;how significant enhancements during disturbed period defired by Kp
Ap) ind

These previous works have used datasets mainly to analyse the tidal
ossilations as well as the mean component of the neutral wind, and did not
pay much attenticn to characteristics of the neutral wind for shorter duration
(a few hours). This paper presents characteristics of shorter period neutral
wind at disturbed times defined by magnetic field disturbances observed at
Tromsg, in a relation to other pt:‘ysical parameters such as ionospheric
currents, conductances and electric fields,

We have analy2ed twenty-one CP-1 data sets and magnetometer data at
Tromsg obtained from November 1988 till December 1991, From the CP-1
data sets, about 140 data sets each having about 30 minutes ~ 2 hours

developed by Sheffield Group. In the model coupled time-dependent equa-
tions of continnity, momentum and energy balance for G ions and electrons
are solved. In the present study, the coupling between electron tempera-
ture and density at equatorial anomaly latitudes is investigated using the
Sheffield University Plasmasphere-Jonosphere Model (SUPIM). The model
results carried out are for December solstice at solar maximum.

The model results at 600km between 25°S to 25°N latitudes are compared
with the electron temperature and density observed by Hinotori satellite.
The model values show that the observed features that the electron density
is higher in summer hemisphere and temperature is higher in the winter
hemisphere, is principally caused by the summer-to-winter component of the
meridicaal wind. Closer agreement between the the modelled and observed
values of the density and temperature is obtained when the meridional wind,
as given by the HWM80 model, reduces the summer-to-winter component
and shift the phase of the daytime polarward component toward afternoon
sector in northern hemisphere and morning sector in southern hemisphere.
The model calculations show that the altitude variations of the vertical ExB
drift velocity play an important role in the development of the ienospheric
equatorial anomaly. in order to reproduce the observations, the altitude
variations of the drift velocity should be taken into acvount in the model
caleulation.

The altitude distributions (from 150 to 2000 km) of the electron temperature
and density are investigated using the values from the model. It is found
that, The elecron temperature also show the anomaly latitadinal and alti-
tude distributions at low latitudes due to the equatrorial anomaly in electron
density. The north-south asymmestries of the electron temperature and den-
sity at equatorial latitudes vary with altitude. Higher temperature (density)
can appear in opposite hemisphere at different altitude ranges. The mod-
elled altitude variations can generally reproduced the local time and seasonal
variations of the electron temperature and density observed by incoherent
scatter radars at Shigaraki (MU radar), Arecibo and Jicamarca.

duration are picked up and divided into three categories such as Quiet time,
Eastward current time (AH > 0 and AE,, > 0) and Westward electsojet
current time (AH < 0 and AByou, < 0).

Figure 1 shows eastward neutral wind velocities and ionospheric currents at
109 km which are averaged for their duration as a functicn of Universal time
(Local time = Universal time + 1hour). In general, the direction of neutral
wind is eastward during westward current time (16UT ~ 04UT) and
westward during eas!warg curreat time (10UT ~ 16UT).
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Figure 1
Eastward neutral wind (Uy) and
500 ionospheric current (Jy) at 109 km
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DERIVATION OF ELECTRON SPECTRA

A21-13 DERIVED FROM EISCAT CP DATA AT AN SC

‘R Fujii, S Nozawa, M Sato, N Matuura, A Brekke,* C Hall,*
and T L Hansen®

STEL Nagoya University *The Auroral Observatory, University of Tromss

A previous comparison study between electron energy spectra calculated,
through CARD, from electron density profiles obtained from the EISCAT
Common Program One (CP 1) and those obtained simultaneously from in-
situ observations by DMSP satellites at the top of the ionosphere has shown
that CARD provides quantitatively realistic spectra. As an application of
CARD, changes of spectra associated with an SC is studied, which have
shown significant hardening of precipitating electrons with energies higher
than 20 keV when the SC occurred.

It was rather seldom that a well-identified SC (listed in the Solar-
Geophysical Data issued by National Geophysical Data Center, Boulder)
occurred during EISCAT CP-1 operations and few data sets are available
during 1987-1992.

An SC occurred at 0821 UT (~10 MLT) on June 12, 1990 when the
geomagnetic condition had been continuously quiet since 04 UT. The H-
component of the magnetic field started to increase at 0821 UT and reached
a maximum (AH~+100 nT) at 0823 UT, and then decreased (AH~-200 nT),
while the Z-component of the magnetic field first decreased (AZ~-30 nT)
and then increased (AZ~+80 nT). The major disturbances in the H- and Z-
components, associated with the SC, were confined during 0820-0825 UT,
although the disturbances in the D-component appeared to continue until
about 0900 UT.

Feasibility Study of
Plasmaspheric Helium Observation
by S-520-19 Rocket Measurement
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Measurement of intensity and spatial variation of
Extreme Ultra Violet (XUV) emission lines in the earth's
shadow represents an important, perhaps unique,
observation for determining the global distributions of
neutral particles and ions in the plasmasphere, A large
number of rocket experiments have been conducted to
observe XUV line intensity in the earth's shadow for
several years. Our interest has been centered on an
intense emission feature attributed to singly-ionized
helium resonance line at 304 A.

§-520-19 Rocket will be launched at the beginning of
February 1995. We are planning to observe this line
intensity with the instrument (Helium EMission scanner,
HEM). HEM consists of a Spherical Mo/Si Multilayer
Mirror of 6em diameter and 30cm focus distance and a
MCP(Micro Channel Plate) with multi anode and an Al/C
filter. The filter is needed to eliminate competing signals
at 584A from atomic helium, 834A from singly-ionized
oxygen, 1216A from atomic hydrogen and visible rays.

Shown in Figure la are five successive electron density profiles obtained
by EISCAT at 0810-0815 UT, 0815-0820 UT, 0820-0825 UT, 0825-0830
UT and 0830-0835 UT. The spectra obtained from these electron density
profiles, through CARD, are also displayed in Figure 1b. As is obviously
seen in Figure 1a, the electron densities at altitudes lower than 100 km high,
were suddenly enhanced at 0820-0825 UT and then went back to the pre-
SC background level. The spectrum at 0820-0825 UT is denoted by the
thickest line. In lower energy range below 15 keV these spectra appear to be
similar without any particular changes associated with the SC, while in
higher energy range above 20 keV the fluxes at 0820-0825 UT are
significantly (2-8 times) larger than those at the other four time intervals.
This may suggest that the SC was a cause of the hardening of the energy of
the precipitating electrons associated with the magnetic compression.
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Fig. 1: a) Successive electron density profiles at 0810-0815 UT, 0815-0820 UT, 0820~
0825 UT, 0825-0830 UT and 0835-0840 UT, and b) their spectra obtained by CARD.

The expected intensity of the 304A radiation (100
photons sec-1 cm-2 column -1y is given by I=g[ n dl in
Rayleighs, where n is number density of Het, 1 is line of
sight direction, g is a constant which depends on resonant
scattering wave length,

In this paper, we present the motivation of the study and
discuss feasibility of determining the global distribution
of Het ions in the nightside plasmasphere.

Fig.1 (configuration of HEM)
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14P-Bx EFFECTS ON LOT-LATITUDE [OXOSPHERIC ELECTRIC FIELDS
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I. lyecori, W. Takedo, A. Saito, T. Araki.
T. Hashicoto and Y. Tanaka
(Faculty of Science, Kyoto University)

The INP-Bx effects having statistical confidence greater
than 95X were detected in the los-latitude (Ls1.25) ion-drift
data cbtained by the WU radar for the period froa 1987 to 1993
(total about 200 days). It was found that the INF-Bx cozponent
sost strongly correlates vith the north-scuth coaponent of the
electric field on the night-side. For core positive (i.e.. sun
ward) 1¥F-Bx, the electric field is ore southward/dovnvard in
the northern heazisphere. It is shown that this I13F-Bx depend-
ence holds for both positive and negative I¥F-By polarity
indicating that this dependence is not the INP-By effect. The
IiF-Bz also has significant correlaticn in limited local tise
20n€8,
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UT and Day—to—Day variation of the Geomagnetic Sq Field in 1964
M. Takeda (Faculty of Science, Kyoto University)

Equivalent Sq current system at each UT on every day in 1964 is estimated
by the method of Takeda (1984) with the extension to the asymmetrical case.
UT variations are obtained by the average throughout every for each UT, and
day—to—day variation is studied by the same method as in the previous
presentations.
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Table 1. CORRELATION COEFFICIENTS YITE INF
Bs (EQUATORTARD/DOVNFARD)  Ee (EASTVARD)

It N8 B B B2 BX BY BZ
0-2 100 .321 -.284 .00  -.075 .098 .I91
2-4 92 .08 .M8 .10  -.013 .26 -.045
4-6 80 .05 .062 -.099  -.159 .151 -.363
6-8 119 .126 .080 .082  -.092 .172 -.0I9
8-10 114 .064 .009 .204 -.126 .120 -.129
10-12 108 .0l4 -.016 .408  -.090 -.070 -.103
12-14 117 .697 -.139 .038  -.007 -.173 -.089
14-6 104 .027 .07 -.070  -.002 .001 .074
16-18 121 .363 -.150 .217  -.107 .207 - 864
18-20 127 .353 -.208 .108  -.215 .123 -.226
20-22 115 .262 -.256 .14  -.064 -.025 .05
22-24 100 327 -.241 -.125  -.152 .105 .209

MEAN 108 0.169 0.134 0.140 0.092 0.127 0.185

Table 1. Single linear-correlation coefficients between the
ionospheric electric field components Es and Ee and the
IUF-Bx, By and Bz components. The correlation coefficients
vith more than 95% correlation probability sre underlined.
The averages of the absolute value of the correlation
coefficients for all local tice zones are slso shosn.
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Fig. 1 UT variation ef the external equivalent Sq current system in June 1964.
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Faraday Cup and Langauir Probe installed on the S-310-23
Yuzo VATANABE [!1SAS]
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Characteristics of the Faraday Cup (FC) and the Langzuir Probe
{LP) on the S-310-23 launched from Andoya in Norway are presented.
Ne,Te and energy distribution are cbserved by the LP froa 95 ko to
apex in the auroral ionosphere. Ni. and Ni. are zeasured by the FC
froas 50 to 95 km where the neutral particles and Ni. are increased
and Ne decrease in nunber.
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IONOSPHERIC TOMOGRAPHY
CAMPAIGN IN JAPAN
(1)simulation and case study with real data

°M. Kunitakel, K. Ohtakal, H. Ishibashil, T. Maruyamal,
A. Morioka2, and S. Watanabe$
1. Communications Research lab., 2. Tohokun University
3. Hokknido Information Institute of Technology

The first ionospheric tomography campaign in Japan was conducted
by using 3 NNSS receiving stations (Wakkanai (Geographic Iat. 45.40°N,
long.141.68°E), Sendai(38.25°N,140.85°E]), and Kokubunji{35.70°N,
139.48°E]) from May to July in 1892 by Communications Rescarch Lab-
oratory in cooperation with National Institute of Polar Research and
Tohoku University. The second campaign was from February to June
in 1993. We have maintaincd four stations since setting another recciver
at Ebetsu[43.09°N,141.56°E) in November of 1993.(Fig. 1)

The reconstruction of two dimensional electron density distribu-
ticon requires inversion techniques. As there are some limitations in
ionospheric tomography (no horizontal ray path, limited number of re-
ceiving stations, finite receiving apertures etc.), the reconstruction is
in the eategory of ill-posed inversion problem. Generally, the regu-
larization technique is effective in solving ill-posed inversion problems.
We applied Modified Truncated Singular Value Decomposition {MTS
VD] method to ionospheric tomography. Some a priori conditions can
be incorporated into the calculation in this method.

Our simulations(reconstruction from TEC simulated from meodels}
showed that the method could reconstruct model structures rather well
(Fig. 2(a) and (b)).

After the experience of the simulations, MTSVD algorithm was ap-
plied to reconstruct the structure from the TEC observations(Fig.3) on
May 2, 1984. An unusual jonospheric siructure in a magnetically dis-
turbed condition was reconstructed (Fig.4).
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Nonperiodic irregularities in the mid-latitude
ionosphere detected by NNSS satellites
©Hiromitsy Ishibashi, Kazuhiro Ohtaka,
Manabu Kunitake, Munetoshi Tokumaru, and Takashi Maruyama
Hiraiso Solar Terrestrial Research Center, Commun. Res. Lab,
3601 Isc2aki, Nakasminato, Ibaraki 311-12, JAPAN

’

Traveling ionospheric disturbances (TID's), well-known
phenomena in mid-latitudes, have been obseved by various methods
including ionosondes, HF Doppler measurements, total electron content
measuremeats by Farzday rotation, and in situ measurements of electron
density[Yeh and Liu, 1974; Francis, 1975; Hunsucker, 1982). There are
two categories of TID's, large-scale and medium-scale. Large-scale
TID's are characterized by higher speeds(400-1000m/s) and longer
periods (0.5-3hours) with wavelengths exceeding 1000km.
Medium-scale TID's, on the other hand, are characterized by lower
speeds(100 and 250m/s) and shorter periods( 15min-lhour) with
wavelengths of several hundred km.

Differential Doppler measurements of signals from NNSS satellites
are also uged for study of TID's[Evans et a!., 1983; Ogawa e1 al., 1987).
Medium-scale TID's have been frequently observed in the differential
Doppler signals with the quasi-periodic perturbations. On the other hand,
some records also show isolated perturbations that are clearly not of a
periodic nature. It is of much interest to know whether this class of
irregularities differs significantly from the periodic type. The main
purpose of this presentation is thus to provide a study of the occurrence
and characteristics of nonperiodic irregularities.
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GENERAL FEATURES OF ELECTRON TEMPERATURE AT HIGH
LATITUDE

Koh-ichiro Oyama(institute of Space And Astronautical
Science), Takumi Abe{Aoyama Gakuin University)

Huge amount of electron temperature data up to the
heights of ~8000 km Is being accumulated by a Japanese
satellite "AKEBONO". Since its launch in 1989, the data
is being retrieved from four tracking stations (
Kagoshima, Esrange, Prince Albert and Showa Station)
and the observation covers all latitudes up to 75 degree,
longitudes and local time. In this paper we describe a
general features of the height profiles of electron
temperature at high latitudes. Morphology of the T, in
the low/mid latitudes was discussed (Oyama et al.,
1994a; Oyama and Abe, 1994b). Electron temperature is
obtained by the second harmonic method (Abe et al, 1990)
by using two planar electrodes. The second harmonic
method applies a small signal to the probe bias and pick
up the second harmonic current from the probe current
which is distorted due to the nonlinearity of the sheath
resistance. The second harmonic current gives the
second derivative of the curve. The electrodes are
located at the ends of two solar cell paddles. The two
probes are orthagonal and therefore one can study
anisotropy of the energy distribution function (or
electron temperature) if it is needed. Four second
harmenic curves which are obtained during both
increasing and decreasing biases in a second for each
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B.A. Whalen, AW. Yau (Herzberg Institute of Astrophysics)

Observations of Transverse Ion Energization
by the EXOS-D satellite
S. Watanabe (Hokkaido Institute of Information Technology)
T. Abe (Aoyama Gakuin University)
E. Sagawa (Communication Research )
B.A. Whalen, A.W. Yau (Herzberg Institute of Astrophysics)

The Suprathermal lon Mass Spectrometer (SMS) on the EXOS-D satellite
suprathermal

ion en%:isﬁbuﬁom in and near
the Transverse lon Energization (TIE) region. the thermal ion enesgy
istri estimated the parallel and perpendicular ion velocities to
the local magnetic field line, densities and temperatures for major and
miner ion species arcund the TIE region. We present here the TIE and the
related phenomena observed by the other instruments, the electric field,
the magneticfield, the high energy ion and electron, the plasma density and
and the waves, on the EXOS-D satellite. The TIE occurs
frequently in the low energy range (< 20eV) and ncar the dayside cusp or
auroral regions over ~2,000km altitudes and the latitudinal range is less
than 100km. In this region, all ions (major and minor species) are energized
to approximately the same energy perpendicular to the local magnetic field
lines and expand cutward along the magnetic field lines forming conic
distributions. The TIE region is, therefore, identified by the occurrence of
conic with 90 degrees conic angle. We investigated the phenomena around
the 90 conic region. The results indicate that the TIE occurs in the
shear region between eastward and westward convections associated with
auroral region, where the very low frequency waves are observed. In the
dayside the light ions (H' and He') flow along the magnetic field line in
the equatorward region of the TIE with 0 degrees conic angle. The flow
seems the classical polar wind. However, all ions including the O ion
(major specie) flow in the poleward region of the TIE with 90 degrees
conic angle.

electrodes are transmitted to the ground every four
seconds. In order to study the height profile of T,, we
averaged electron temperatures which are calculated in
the height range of (h-125)km and (h+125)km, where h is
the height at which we would like to plot T,. We studied
To profiles thus obtained from the Invariant latitudes of
S4 degrees to the polar region with respect to local time
and season. The height gradient of T, shows maximum
around the midlatitude trough. In the latitudes lower
than trough, T, shows a normal diurnal variation, whilst
Te at night is higher than T, at daytime beyond the trough,
which might suggest that the electron temperature in the
polar region is controlled not by sunlight but by
precipitation of charged particles. More details will be
discussed in this paper.
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A22-03 Multiple structure of polar arc
obseved from Akebono (EXOS-D) satellite

T.Obara, T.Mukai, H. Hayakawa, K. Tsuruda, A. Nishida (ISAS),
H. Fukunishi and T.Sakanoi (Tohoku Univ.)

Akebono observations revealed that the polar arcs
sometimes split into multiple precipitation regions,
forming multiple arcs. Spacing of the multiple arcs
is in a range from 30km to 100km, showing a strong
dependence on hardness of electron precipitation.

A small-scale electrodynamics of multiple polar arcs
has been studied. Results indicate that the downward
field aligned current existed between intense upward
current regions (arcs).
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A22-04
Band-like lack of ions around 10 keV observed
by the Akebono and the GEOTAIL satel-

lites

H. Shirai, K. Maezawa, M. Fujimoto (Dept. Physics, Nagoya
Univ., Chikusa, Nagoya 464-01 JAPAN)

T. Mukai, (Institute of Space and Astronautical Science, Yoshin-
odai, Sagamihara, Kanagawa 229, JAPAN)

N. Kaya (Kobe Univ., Nada, Kobe, 657, JAPAN)

A band-like (almost monoenergetic) lack of ions around 10keV,
which we call "ion lack band”, has been observed by two satellites
of Akebono and GEOTAIL. The ion lack band observed by the
Akebono satellite at the altitude of about 5,000 to 10,000 km
is identified as a sharp and deep dent at about 10 keV in the
ion spectra which continues over the latitudinal width of several
degrees or more. It is observed in the diffuse auroral region and
mostly on the dawn side. Such a characteristic lack of ions that
continues almost at a constant energy has never been reported
before Akebono. Recently, the GEOTAIL satellite also observed a
similar feature in the energy spectra of ions while it was surveying
the prenoon sector at about § to 9 R around the geomagnetic
equator. In this paper, the band-like lack of ions observed by the
two satellites is studied in detail. Comparing the ion lack bands
observed by the two satellites, we reasonably conclude that both
are the same phenomena. We also made simulations of ion drift
motions to understand the formation of the ion lack band. The
formation is explained in terms of the open/closed character of
the drift orbit which depends on the ion energy. The position of
the ion lack band is understood by this explanation.
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Figure 1. The LEP data obtained on January 26, 1994 by
the GEOTAIL satellite. Energy-time diagrams of electrons (top
panel) and ions (bottom three panels) are shown. The ion lack
band has been observed for the interval of about 1:20 UT to 2:57
UT, and is seen as a white band around 10 keV in the ion panels.
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Mapping of Diffuse-Discrete Aouroral Boundary
to the Magnetosphere
and its Dependence on Geomagnetic Activity

K. Asai, H. Shirai, K. Maczawa ya Univ.),
T. Mukai(l%. N. Kaya(Kob(eNl:‘Ilsi:?v.)

We cxamin the latitudinal position of the diffuse-discrete
auroral boundary and the quatorward diffuse auroral boundary from
LEP (low-encrgy-particle) data of EXOS-D satellite. The results
are averaged for different MLT and Kp bins, and projected onto the
magnetospheric equator using Tsyganeako's magnetic ficld model.

. It is found that the equatorial position of the two boundaries
depend on Kp, but the latitudinal width of the diffuse aurora does

not depend much on Kp.
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A22-06
Evaluation of the anomalous cross-field diffusion
in the magnetosphere: cause of the triple structure of
nightside field-aligned currents
*T. YAMAMOTO! and M. Ozaxa?
1: Department of Earth and Planctary Physics, University of Tokyo
2: Institute of Industrial Science, University of Tokyo

Yamamoto and Ozaki (NIPR Sympo; 1993) bave proposed that a pair
of the region 1 and region 2 field-aligned currents (FACs) can be gen-
erated as a result of natural distortion of the hot plasma torus due to
the solar wind convection. Using the two dimensional numerical sim-
ulations, they have also shown that the pattern of the paired region 1
and region 2 FAC is modified by the effect of anomalous cross-field dif-
fusion of the plasma particles, namely the appearance of the triple FAC
structure (i.e., upward FAC zone intervened between two downward
FAC zones) in the midnight sector, which agrees with the observations
{fifima and Potemra, 1978). Figure (right) shows an example of the
computer produced FAC pattern on the ionospkeric plane. (Dashed and
solid equicontours are for the upward and downward FAC densities, re-
spectively.) In the present paper, we evaluate the anomalous cross-field
diffusion in the magnetosphere and show that the diffusion coefficient
averaged over the flux tube can be comparable with the Bohm diffusion
rate, at least in the active period.

The recent satellite observations have shown that the auroral flux
tube is filled with the low-frequency electric and/or magnetic noise.
On the basis of DE 1 measurements, Gurnett et al. [1984] found that
the electromagnetic noise has a power spectral density [PSD] increasing
toward lower frequencies (down to 1.78 Hz), and that the noise always
occurs in regions of auroral electron precipitation/field-aligned currents.
More recent measurements of even lower frequency {down to 0.05 Hz)
electric fields from the Viking satellite [Lundin et al., 1900 showed
that the PSD peaks around 0.5 Hz and it reaches 10° (mV/m)*/Hz.
A similar PSD has also been obtained by the low-altitude (~ 850 km)
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Figure 1: Projection of diffuse-discrete auroral boundary(A) and
equatorward diffuse auroral boundary( B) to the magnetospheric equator
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satellite measurements [Chmyrev et al., 1985; Dubinin et al., 1985, 1988]
From these observations, we can postulate that the low-frequency noise
prevailing in the auroral flux tube is characterized by the PSD peaked
at ~ 0.5 Hz, large amplitudes of 1-10 mV/m both in the azimuthal and
radial electric fields, and perpendicular scale lengths greater than the
cyclotron radius of the plasmasheet ions.

As a theoretical model, for sufficiently slowly varying electric fields
SE, the anomalous cross-field diffusion coefficient D is given by D =
2r, <6E*> [B} [Spitzer, 1360), where 7, is the self-correlation time of
the fluctuating fields. Since the thermal velocity of the plasmasheet ions
is smaller than the Alfven velocity, which may be the propagation speed
of the auroral noise, 7, must be of the order of f~* ~ 2 sec. Taking
8E ~ $ mV/m and By £ 300 nT (at relatively high altitudes), the ion
diffusion coefficient in the presence of the auroral noise is estimated
as D 2 1.1 x 10° m?/s. On the other hand, the Bohm diffusion rate
for 8 keV ions is given by &T/16eBy ~ 1.25 x 10°m3/s. Considering
the larger cross sectional area of a flux tube at higher altitude, we can
strongly suggest that the jon diffusion coefficient averaged over the flux
tube volume can be comparable with the Bohm rate. (Due to shorter
correlation time for the electrons, the electron diffusion is insignificant.)
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‘Convection dynamo’ theory of geomagnetic storms and
substorms: Energy transfer processes involved in
the magnetospheric convection

Nakagawa Akinari

Faculty of Science and Technology, Ryukoku University,
Seta, Otu 520-21, Japan

1. The importance of the Hall term in magnetohydrodynamic
modeling of the magnetospheric convection

Magnetohydrodynamic (MHD) models of the magnetospheric convection
are usually given in terms of MHD equation and Frozen-In Condition
(FIC). However, it is not necessarily correct to employ FIC along with
MHD eq. even in its fluid treatment; to keep consistency with MHD
eq., we should employ Generalized Ohm's Law (GOL), which at least
includes the Hall term. Regarding the magnetospheric convection, we
show the following three statements are mutually equivalent:

i) energy transfer by electric currents is essential;
ii) particle drifts other than E x B-drift cannot be ignored;
iii) MHD equation and Frozen-In Condition (FIC) are inconsistent even
for its fluid modeling.

It is well-established that FIC is inappropriate either when the conduc-
tivity term cannot be ignored near magnetic neutral points because of
null magnetic field or when there exist potential differences along mag-
netic lines of force. What we are engaged in is the third situation in
which the validity of FIC is evacuated.

Alfvén [1977, 1981] has claimed that in understanding various
macroscopic processes occurred in cosmic plasmas critical is the con-
cept of energy transfer by electric currents. The conductivity term can
be usually ignored in collisionless, magnetized plasma; instead, it is the
Hall term of GOL that is involved in energy transfer by electric currents.
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Pulsation Phenomena of Energetic Precipitation Particle
Deduced from PPB (Polar Patrol Balloon) X-Ray Observa-
tion and Ground-Based Observations at Syowa Station and
in leeland

oM, Shimobayashi, Y. Hirasima, H. Suzuki, H. Murakami(Rikkyo
Univ), H. Yamagishi, N. Sato(NIPR), M. Nishino(Nagoya
Univ, STEL), 1. Yamazaki(CRL), T. Yamagami, M. Namiki(ISAS),
M. Kodama (IPCR)

The surcral X-ray observation with PPB was performed by the
34th Japanese Antarctic Research Expedition. X-ray counting rates
per one second were obtained at real time near Syowa Station.
Ground-based observation data, magnetogram, CNA, ELF, ULF, VLF,
and Imaging Riometer dats, were available at Syowa Station and in
lceland. Simultaneous pulsations of 5 see, 30 sec, and & min
periods about X-ray counting rates snd ground-based data of VLF
and ULF were observed. Correlations between auroral X-rays and
MHD waves are analyzed and discussed.
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We show that the Hall term of GOL is indispensable for the description of
macroscopic phenomena in a collisionless, magnetized plasma in which
energy transfer by currents is essential. These remarks are appropriate
not only for the magnetospheric convection discussed above, but also
for other problems, for example, those of the heating of the solar upper
atmosphere (coronal heating) or the acceleration of the solar wind.

2, ‘Convection dynamo’ theory of geomagnetic storms and sub-
storms: Energy transfer processes involved in the magneto-
spheric convection

A theory is presented that both geomagnetic storms and substorms
occur as energy transfer processes necessarily arising from the iono-
spheric response to the magnetospheric convection. What is required
here is the recognition to the role played by the ionosphere as an en-
ergy load to the magnetospheric convection and the viewpoint on the
magnetospheric convection that it is a procesas that inevitably involves
energy transfer from the magnetosphere into the ionosphere. Energy
supplied by the sclar wind and circulating around the magnetospheric-
ionospheric coupling system once experiences the form of the thermal
energy of magnetospheric particles. Current circuits in the magneto-
spheric tail, which are maintained by magnetopause dynamo on the tail
magnetopause, transfer the kinetic energy of the solar wind's bulk mo-
tion into the thermal energy of magnetospheric plasmas. In the outer
magnetosphere, the thermal energy of magnetospheric plasma is fur-
ther converted into the electromagnetic energy by means of convection
dynamo powered by the magnetospheric convection. Magnetic storms
and substorms are energy transfer processes maintained by current
circuits in the magnetospheric-ionospheric coupling system, in which
the electromagnetic energy arising in the magnetosphere in the form
of transverse currents is liberated into the ionosphere as Joule dissi-
pation. A classification is given of geomagnetic disturbances into two
Categories based on the form of current circuits in the outer magneto-
sphere in which convection dynamo operates. The theory described here
does not require as a direct cause of substorm onsets nightside mergings
of geomagnetic force lines.
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Daytime field-aligned current system during
vanishingly small IMF condition

‘M. Watanabe, T. [ijima, and M. Nakagawa
(Department of Earth and Planetary Physics, Graduate School
of Science, University of Tokyo)

T. A. Potemra, S. Ohtani, and P. T. Newell
(The Johns Hopkins University Applied Physics Laboratory)

It is well-known that the geomagnetic activity is
controlled by the interplanetary magnetic field (IMF). During
Bz<0 period, the efficiency of energy transfer from the solar
wind to the magnetosphere is extremely enhanced, resulting in
many brilliant phenomena, such as aurora breakup. On the
other hand, during Bz»0 period, there occurs another type of
energy transfer which enhances the polar cap activity, such as
sun-aligned arc, IMF By component also controls the
magnetosphere; for example, midday field-aligned current
system is perfectly governed by IMF By. The IMF control of
the magnetosphere is well interpreted in terms of the
reconnection between the interplanetary and the geomagnetic
field. Thus, it is believed that the energy transfer from the
solar wind to the magnetosphere is minimized when By=Bz=0
because the reconnection rate becomes minimum in this
configuration. The main purpose of this paper is to investigate
such magnetospheric ground state, or baseline magnetosphere.

For this study, we picked up four events of prolonged
geomagnetic quiescence which satisfy the following condition:

(1)0<Bz<15,I1Byl 1.5 (2)Kp=0
Using the magnetic field data from MAGSAT and DMSP-F7
satellites, the energetic particle (30 > keV) data obtained by
TIROS-N, NOAA-6, and NOAA-10 satellites, and the low-
energy (< 30 keV) precipitating particle data acquired with
DMSP F6 and F7 spacecrafts, we have investigated the spatial
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Electron and lon Field—Aligned Acceleration Events
in the Inner—CPS Region Observed by the Akebono Satellite
°% Sakmd , H. Fukunishi ', T. Mukai * , H. Hayakawa * , A Matsuoka *

Depam'rmt of Astrophysics and Geophysics, Tohoku University

? Institute of Space and Astronautical Science

We have analyzed electron and jon field-aligned acceleration

events in the inner-CPS region using particle, magnetic ficld and
clectric field data obtained by the Akebono satellite during the
period from November 1989 to March 1990. We selected 20 orbits
in which parallel potential drops estimated from electron and ion
peak energies were small ( ~ 50-500V). In the dawn sector, it is
evident that the equatorward boundary of the acceleration region
coincides with the poleward boundary of the region showing a
band-like lack of ~ 10 keV ions. This suggests that the acceleration
event occurs in the open trajectory region of ions. In the dusk sector,
high-energy (>10keV) ring current ions appear equatorward of the
acceleration region. In both the sectors, ULF waves often occur in
the equatorward of the field=aligned acceleration region.
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distribution pattern of plasma domains and field-aligned
currents. The important results are summarized as follows:

(a) From the energetic particle data, we determined (1)
trapping boundary (TB) which is defined by the flux drop-off
of > 30 keV electrons with pitch angle 90°, which gives us a
good measure of open/close boundary (e.g. McDiarmid et al.,
J. Geophys. Res., 77, 1103-1108, 1972); (2) circum polar
isotropic energetic ion (30-80 keV) region, which is indicative
of strong pitch angle diffusion and acceleration due to the
nonadiabatic motion in the current sheet (e.g. Lyons et al., J.
Geophys. Res., 92, 6147-6151, 1987). The dayside isotropic
energetic ion (IEI) region is located poleward of the trapping
boundary, whereas the main body of night side IEI region is
confined within the trapping boundary; this suggests the
different sources of IEI between daytime and nighttime sector.

(b) From the precipitating low-energy particle data, we
determined three characteristic plasma domains: (1) inner
plasma sheet (IP) which occurs at equatorwardmost part of
precipitation region and is filled with hot (> 1keV) ions, (2)
cusp which is characterized by high flux of magnetosheath
particles, and (3) boundary plasma region (BPR) which occurs
poleward of the IP and exhibits cleft/mantle-like precipitation.
The TB defined above resides near BPR/IP boundary both on
daytime and nighttime hours, therefore, the dayside BPR seems
to be identical to the IEI region.

(c) Daytime field-aligned current system shows classic pattern,
that is, from the lowest latitude, Region 2, Region 1, and "cusp
region” current for both prenoon and postnoon sector.
However, its intensity is fairly small (= 200 nT) and further
weakens toward dawn and dusk sector. In contrast to the Bz <
0 case, the region 1 and "cusp region” current are balanced in
intensity and occurs within BPR/IEI region, which indicates
that the two current systems are coupled in the magnetosphere.
We will propose a model of coupling mechanism in the talk.
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Field-Aligned Currents and Ionospheric
Conductivities in the Poleward Boundary Region of

the Nightside Auroral Oval
° T. Nagatsuma ' , H. Fukunishi ' , T. Mukai *, H. Hayakawa * ,
A. Matsuoka *
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We have studicd ficld-aligned currents associated with Alfven waves in ol
the poleward boundary region of the nightside auroral oval. To confirm
the origin of the ficld-aligend currents in this region, field-aligned
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current densitics calculated from magnetic field were compared with s ﬂ,f"w A

those calculated from clectric ficld and E ¢ . lonospheric conductivities A V

were estimated from particle data using an empirical equation proposed el 2 %

by Robinson ct al({1987). It is found that ficld-aligned current densities = ®1 220%ETR

derived from Er and clectric field arc much larger than those derived 3 b1 M BT RBHL L,
LB SHE O NS

from magnetic ficld. This result suggests that Alfven waves are a AT 0
dominant source of ficld-aligned currents in this region.
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Substorms during northward IMF
*Mariko Sato', Y. Kamide', J.D. Craven® and L.A. Frank®
1 Solar-Terrestrial Environment Laboratory, Nagoya University
2 Geophysical Institute and Dept. of Physics, University of Alaska
2Dept. of Physics and Astronomy, University of lowa
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A substorm can be recognized as manifestation of two physical pro-
cesses that occur in solar wind /magnetosphere [ionosphere coupling: the
“directly driven” process and the “loading-unloading” process. An im-
portant issue is to understand how the two processes couple. It is quite
important to examine substorms which occur when the IMF is directed
northward, because magnetospheric convection relating to the directly
driven process is expected to be minimal under such conditions. This
paper utilizes aurora imagery from DE 1 and ground-based magnetome-
ter data from some 40 high-latitude stations to discuss northward-IMF
substorms.
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A22-P64  Behavior of the Shear Alfven Waves
Under the Comparable Condition of the Alfven
Wave Conductance and Ionospheric Conductivities.

A. Yoshikawa!, M. Itonaga?, and T. Kitamura®
'Department of Physics,Computation Center, and
3Department of Earth and Planetary Sciences, Kyushu University

The control of field aligned structure of the shear Alfven waves by the
change of reflection coefficient have been discussed. The shear Alfven
waves carry the divergent electric field to the ionosphere and reflect back to
the magnetosphere. Usually, the increasing of Pedersen conductivity
means the decreasing of ionospheric divergent efectric field by the connec-
tion of filed aligned current with the ionospheric divergent current. How-
ewzmdnqnufﬁammrMEknsﬂue(gsI;)anﬁmMMhn
results show that the increasing of Pedersen conductivity accompanies the
increasing of the jonospheric divergent electric filed relative to the mag-
netospheric ane. Then, in the case of conductor fike ionosphere (%,> X, ),
the increasing of Pedersen conductivity leads the ionospheric divergent
electric field to decreasing. Under the comparable condition of the Alfven
wave conductance and fonospheric conductivities, the Alfven wave has
very complicated wave form and spetial phase structure even in a straight
and homogeneous field line. We concentrate our discussion on this transi-
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Modeling the Evolution of Ion Conics along the Field Line
W.Miyake(CRL), T.Mukai(ISAS), and N.Kaya(Kobe Univ.)

Te cbtained the altitude variation of ion conics with the pitch
angle near $0° from Exos-D observation. Assuming that all the
ion conics are created at the pitch angle of $0° and sove upward
conserving adisbatic invariant, we calculale the variation of icn
conics with altitude. This calculation shows a clear difference
(ros the observation of altitude variation of ion conics.
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Fig.] Altitude variation of ion conics at three ranges of pitch angle obtained froo Exos-

D observations (left side).
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A22-09 BRERRICEIS
F— o SHE L BRRIRE & OMEAY)

B FODELT) . WURE HAE) . BNEA CUEAMRESD |
AHTA GIEAE) | JA Slavin(NASA/GSFC), J.D.Craven(7320.K),
L.A Frank(T417X), J.D.Winningham(SRI)

Quantitative Relationship Between Auroral Luminosity and
Tonospheric Conductance in the Polar Region (IV)

M. Ishii (CRL), T. lyemori (Kyoto Univ.), M. Sugiura (Tokai Univ.),

K. Kimura (Kyoto Univ.), J.A. Slavin (NASA/GSFC), J.D. Craven (Univ. of Alaska),
L.A Frank (Univ. of lows), ).D.Winningham(SRI)

We attempt to cbtain the relation b the polar ionospheric conductance on the
aightside and the suroral luminosity deduced from DE satellite observations. The
suroral leminosity, [123vy, is cbtaired from the DE-1 FUV imager, and the
ionospheric Pedersen conductance, Ip, is deduced from the ratio between the magnetic
and electric field perturbations cbserved by DE-2. The following results have been
obtained: (1) With respoct to the energies of precipitating clectrons the 1)23w-Zp
relation shows a clear tendency. That is, Xp increases with increasing energy of
precipitating particles for the same valee of 1)73yw. This result is consistent with the
characteristic energy dependence of [)23w and Zp suggested by Recs ct al.{1988),
namely, when the characteristic energy is greater than about 2 keV, both 1123w and Ep
decreases with increasing charscicristic energy and the 1)23w~Zp relation becomes
insensitive to the characteristic energy. For characteristic encrgics less than about 2
keV, 1123w decreases but Zp increases with increasing characteristic energy of
precipitating electrons. Thus the 1)23y-Zp relation is semsitive to the cloctron energy.
(2) The 1323w-Zp relation shows a systematic invariant latitude dependence in many
cases. Thai is, the peak of 1)73yy is located ot 8 latitude higher than that of Zp in most
cases; but this relation is reversed in some special cases.

HEI2ZhE T, DE-2 O - RBRELORMERSI SRAEHLEMEL
DE-1 oA —oSHEEHRTSHELACT, TABEREREEA -5
HE EDEBRAUMFSOVTHNTEN, ThETORIZLD . BTO
PEAASMENRR, (1) A—oSHRERY -+ L BRERR(Te) &
ORkL, F—-D3EEKTIRTUFOIRNF—ILkH#T 5, HTHT
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An implication of magnetic stress change associated with
substors dipolarization

Tokesi lijisa (Groduoto School of Science, The Univ. of
Tokyo)

1 have determined gubstorm-associated change of magnetic
stress in the near-equatorial, near-Earth magnetotail, using
the AMPTE CCE vector oagnetic field exporiment. It ic newly
confirsed that cartheard-directed magnotic tangential stress
in the plassa sheet often exhibits an increasse on and after
the dipolarization onset, suggesting an expansion of earth-
ward plassa flov region tosard higher Z.
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Relationship between suroral luminosity and AB2/MEx for the characteristic encrgics:
(a) less than 100 ¢V, (b) 100 - 500 ¢V, (c) 500 - | keV, and (d) greater then 1 keV.
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A22-11
Further Evidence for the Coexistence of Two Systems
in the Equipotential Patterns During Substorms

Y. Kamide,! and B. A. Emery®

"Solar-Terrestrial E L . Nagoya Us ry. Towokawa 442 Japas
High Alutsde Observasory, hmw:«wmnm Boelder, COBI30T, U. 5. A

In their recent paper, Kamide et al. [1994] have shown that two physically
different systems coexist in the global convection pattern during magnetospheric
substorms. The changes in the convection pattern during substorms indicate that
the large-scale potential distribution is indeed a two-cell mode, representing the
importance of dawn-dusk electric fields in the interplanetary medium, However,
the high potential cell in the night-morning sector has two peaks, one in the
midnight scctor and the other in the late morning hours, corresponding to the
substorm expansion and the convection enhancement, respectively. For a
schematic illustration of the coexistence of the two systems, see Figure 1.

Kamide et al. [1994] have deduced the instantaneous patterns of
ionospheric electric fields and currents at high latitudes by combining satellite
and radar measurements of the ionospheric drift velocity, along with ground-
based magnetometer observations. For that purpose, an updated version of the
assimilative mapping of the ionospheric clectrodynamics technique has been
utilized.

The present paper gives further evidence indicating that Figure 1 is fairly
soundly based. We attempt to obtain a series of “subtraction” diagrams between

EREA—IHD
DMSP - $HEDEEERE
(L=2.5-4T0%Rksubstorm onset)
mlliﬂ*.m-‘gﬁﬂ. P. T.Ne&eplbl..JCH.l-J-)I .Meng m
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The Substorm—Associated
Low-Latitude Aurora
Substorm Onset at L=2.5—4 -

— Unusual
Shiokawa, l.’ Yumtn" N lehitanl‘ P.T.Nevell2, C.-1.Meng®
A Matsuoka®, and I Hayakawa*

T I{.
1STE Lab. , Nagoya {hiv . ’m..m Hopkins lniv., *Aoyamagakuin lniv., *1SAS

A red-colored low-latitude aurora was cbserved at Rikubetsu. Japan on May
10, 1992 during the main phase of a great geomagnetic store.  The aurora
appeared in the northemn sky of Rikubetsu 2-minutes after a substorm mnset,
wvhich is defined by a Pi2 magnetic pulsation observed at low-latitude stations.
During the aurora eppearance, particle data cbserved by the DMSP satellites
show a drastic enhancesent of precipitating electrons for whole 30eV-TkeV
erergy range at latitudes of 50-60" MLAT (L=25-4). The energy flux of elec-
trons reachs up to 1510'? (eV/ca?/s/sr). From electron tesperature measured by
the EXI5-D satellite, the region of L=2 5-4 corresponds to Jjust cutside the
plassa trogh (possibly, Jjust outside the plasmapause). Fros these results, we
coclude that the substore-associated low-latitude aurore is cused by unusual
substorn onset which takes place at 2 very near oint to the Earth (L=25-4)
during the min phase of geomagretic storms.

ERE—o I 3F LN ETREALYM IR -3 0at £ X LTS
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#15. 109 252496 A TS h BRI —o 512 | 38 Hic 5w
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any potential pattern and the “baseline™ equipotential pattern, assuming that the
global two-cell distribution changes oaly slowly whereas the substorm expansion
pattern changes rapidly.
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f 1. Schematic diagram showing two pairs of the electric potential

Is, representing the effects of enhanced plasma convection and of the

ls:; l:ﬁn expaasion. The high potential area combining the two effects is
tc
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Figare 1. Enersy-tine spectra of precipitating electrons observed by the INSP-
F10 satellite (a) at 1 hour before the appearance of the aurcra and (b) during
the eppearance of aurora, on May 10, 1992,
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Conjugacy of Geomagnetic Reld Variations
at the Onset of Aurcral Substorms
“HASHIMOTO Kumiko' and SATO Natsuo'
‘Kyushu Univ., 'NIPR

‘The purpose on this study is to examine the conjugate signatures of
dynamics of auroral disturbances which are expected to be influenced by
tonospheric conductivity at conjugate bemisphere. Wo used fluxgate
magnetometer data at 3 stations in Iceland and 2 stations in Antarctica, and
all-sky camera data mostly observed at Syowa and Asuka. Using these data,
we analyzed the relation between dynamics of surora and magnetic ficld
variations &1 conjugate stations. The differeaces of cnset time of auroral
substorms at conjugate statioas are 21so examined.

HARPROERTELSF— 059 T R F—LGOREAROBIRICIE, B
AN TOF - 0 IXPMMIMBTSH S, UL, B—t—~o5FHans
SBRBM—T 125 ¥ FABRMHRARMAICH T, EOMBNIUREPK
RULIZLY, A—0FORBMMAICET SREHRMIGB TR, E2TRAY
3. ARATDT F v 7 24— FEHHZ L SHRAXM 7~ » & BRSBOT
WA ~0 FHRF—F EALT, F—0512L b I CHROELL S, LN
BB STEAROHE - RHSRICRTIFEHINDEBL S LB,

19879 A 16 H2052UT~2340UTIZ, #BRARBMAIC L THRICHREIL

A22-14
Corrected Two-dimensional Dynamics

of All-sky TV images

°K.Hayashi, STEP Polar Network group
Department of Earth and Planetary Physics, University of Tokyo

We know that auroral displays in the sky tell us so much
about magnetospheric processes in their forms and dy-
namic patterns that are frequently complained too much.
Characteristics in the patterns and their dynamics have
been studied and described with terms; oval, folding, surge,
expansion, omega, drift, propagation, stream, pulsations
8o on. They are literally characteristics of auroral bore-
alis but are not well understood in the physical meanings
except small part of them; e.g. a part of "drift” can be
ascribed to drift motion of ambient plasma in the magne-
tosphere caused by large scale electric field.

All-sky TV camera based on high sensitive imaging de-
vices provide us neatly to capture real time images of au-
roral display, although pattern in the low elevation angle
is highly distorted and usually in black and white. All-sky
TV network of the STEP polar network was planned to
capture auroral dynamics in the oval scale by chaining the
image field of recorded video data. Practically we have to
make use portion of images in the low elevation angle to
achieve global coverage because the number of our camera
sites is limited. In our simple data processing a fixed alti-
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tude with the maximum luminosity near the lower border,
typically 110 km, is assumed for locating auroral position
in the two-dimensional picture of all-sky image.

Since intensity of each pixel of data is height- integration
of a solid angle in a selected direction the spatial resolution
of auroral location is heavily degraded in the low elevation
angle. But assuming that the maximum luminosity at 100
km is mapped along the magnetic lines of force as a func-
tion of altitude we can estimate the luminosity near 110
km of selected lines of forces as follows. We can remove
the contribution from the higher altitude along a selected
line of sight by mean of weighted integration of auroral lu-
minosity along a reduced integral path at 110 km mapped
along magnetic lines of force from a selected line of sight.

Starting from boundary data at a low elevation angle we
complete the integral conversion except near the magnetic
zenith. The up-mapping function can be determined by
cross-correlation analysis. Further improvement for the
more reliable correction is expected when color or multiple
of monochrome image data are available.
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Recognition of Auroral TV Images Using Neural Networks

Takehiko Aso®, Taknshi Matsumoto®, Urban Briindstrdm®*, and Ake Steen®*
* Dept. Electrical Eng,, Kyoto University, Kyoto 606-01, Japan
** Swedish Institute of Space Physics, 5-981 28, Kiruna, Sweden

High time luti 1TV | I:,‘ in recent - Mmlmm:; ﬁutbh to look
closely into rapidly chan, nuroral structures, i ves enormous
muil.nfkmg':: 4 o‘l’:‘.il‘nnu}{l nd ndd some labels or keywords to each image for

the lmm base thus created, computerized recognition and clasifica-
u-ono!'m;uhmquhud which can mhnlunu for expert aurora physicist. Here, some
schemen for the classification of band-like and diffuse surora by using rnulll—hyu neu-
:l] network are studied and generalization ability for particular network configuration

is presented.
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Observations of the Formation of two Auroral Arc Systems in
the Premidnight Sector: A Case Study From Viking and
DMSP Measurements

°N. Nishitani (STELab, Nagoya Univ.)
H.B. Vo, 1.S. Murphree, and R.D. Elphinstone (Univ. of Calgary)
P.T. Newell and S. Ohtani (JHU/APL)

F. Rich (Phillips Lab., Geophysics Dir.)

A case study of Viking UV images of the midnight auroral oval just
after the peak of the geomanetic activity is done to illustrate the for-
mation of the two arc systems. Shortly after the first brightening which
occurred in the poleward boundary, a large scale latitudinal splitting of
the arc was observed to form two arc structures within a time span of a
few minutes, as shown in Figure 1. Discrete, almost periodically spaced
vortex-like features were observed in the two arc system which could
be interpreted as manifestations of the Kelvin-Helmholtz instability on
small-scale shear layers. Eastward motion of auroral forms in the equa-
torward arc was seen while features in the poleward arc system moved

est. The speed of motion of both forms was 1.6 km/s and 1.2 km/s
respectively. The presence of the velocity shear between the poleward
and equatorward arc system suggests the possibility that the splitting
was caused by the large-scale velocity-shear instability.

The latitudinal distribution of field-aligned currents and auroral
particles from a DMSP-F7 pass during this time places the equator-
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ward arc at the interface region between morningside region 1 and 2
current system and an overlap region of structured and unstructured
particle precipitation. The poleward arc system is matched with a re-
gion of structured particle precipitation on the poleward boundary of
the downward current sheet.

The ground magnetic field during that period showed the presence
of eastward and westward electojets. The boundary of eastward and
westward electrojet (Harang discontinuity) was located around two arc
system. The IMF was almost constantly southward for about 1 hour
before this event. The AMPTE/CCE satellite was located in the pre-
midnight sector at the radial distance of 5.5 Re at that time. It showed
no outstanding substorm signature during the formation of two arc sys-
tems. On the basis of these data sets, the characteristics of this event
is discussed.

TWO ARC FORMATION

\

DMSP-F7 pass

Figure 1. Schemetic view of the two arc formation event.
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Study of Global Aurora Dynamics

by Computer Graphic Animation

E. Kaneda and 1. Shinohara
Dept. Earth and Planet. Phys., Univ. of Tokyo

For investigations of global avrora dynamics, we newly introduced method of comy
graphic animation based upon morphing. It is applied to successive AKEBONO UV-
aurora images in normalized polar-plot format.  In morphing corresponding points
between two original images are deliberately selected 10 avoid unwilful biased effects to

resultant animation. Severer checks are required 1o conclusions of this analytical research
in statistical context than to those of ordinary rescarch.

F-0FOFra—nKNF4+ 322 ARROBI, D> ORHEREM
KRDBATRE. " 220" KRWTRR128BEOR Y+ 7Yav b
TR AP LAY, ERNOF—0IoBA R TFMLASIZLEL 60
Thole OB, " 120" GRELHPVWTR, SHRHEOBRIESL EAK
HELTIRRLEBRLTA— 2 OMB£iTo /e

#FEEDA—0S0ro—nu L0 s 4y 2 vy 2 MRS W0 %K
BT T, DERAER7+—v 7 MO/ 4 LEEHW, i) ¥V v 74 7,
i) ARERO7 A< MR FR LEBER, FRRBERER~0OTR
ERDV T IZT Ry A VR REEET, Y0—s Ny L+ 32 2 AR~
DA -EORY N 282 1,

ERT7— 7B ILSAF I 2 AOHREPVTHRBEERIILE LY
FORBIFTRELR D, COBE, BRABEROATS Foa— Tt
FBEREATTIETS 5, IF, HORGLHELFNLABRNERO" /<545

A22-P66
KHEBA-—OIRRXRTEE

W OWT. ik W (KERTAIL)
FHEN (BKSTE®H)
Demonstrative Laboratory Autoral Didplay Device
S. Minami. Y. Suzuki (0saka City Univ.)
Y. Kamide (STE Lab. Nagoya Univ.)
Abstract:

A laboratory auroral display device was made to
demonstrate properties of auroral illumination. The
detail of the device is presented.
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Characteristies of dayside aurora
Makits E.', M. Arshawa’, K Yamaglobi'., W.EJirl®, W.Wisklso'

"Takeshokw Unlversity
"Watioeal Instltute of Polar Research
"Solar=Terrestrial Ervironnent Laboratory, Ragors Cmlversity

On the banis of grownd awroral dats obtalned at Greenland and
Spltzbergen, the charscterintics of dapelde aurcral phencmens are
eramized. It was found 102t the ccewrremce frequency of the sorning
corass ssrers is Iscreaslag #s the statiom reaches mear the soon
secter. After JINLY, the eccarremce of tde corces Is decreaning and
the bazd like asroras appesrs from the dayuide directlon.These band
like asrora are bright and wove to the polevard periodically.

Afrer LEMLT. the octcorrence frequercy of dayaide nerors becomes lovw.
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Relationship between Proton Auroras and Torch Structures

® Y. Takahashi', H. Fukunishi', T. Mukai®

1. Faculty of Science, Tohoku University
2. Institue of Space and Astronautical Science

Using the all-sky image data of proton auroras (HB emissions) obtained
with a multicolor all-sky imaging system at Syowa station, we have
investigated the relationship between proton auroras and eastward moving
torch (2 band) structures which are sometimes seen in the midnight and
morning sectors. We found 11 events of torch structures on 9 nights during
the interval of May 1992 to September 1992. These events can be classified
into 3 types; Type 1: Proton auroras and torch structures arc enhanced in
almost the same region. Type 2: Proton auroras are mainly enhanced in the
region between torches (Q bands) and partially overlap the westside torch.
Type 3: Proton auroras show no changes in brightness and shape when
torches move eastward. Itis found that Type 1 events are observed before
2h MLT while Type 2 events after 3h MLT. Type 3 events are seen only on
magnetically quict days.
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(Figure 1a.),

$A72 7o brd—aSRb—FL b—=FOM (FAHF
IZEEh=4R) THIW, BRFgkEEod <N
O h—FO—#LEL>TWA(Figure 1b.), (3 )
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HWEMEOBWHIR, Y471 R4 72X-MEND, 74
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EAZ2ICHMRRT S Z LEEMESNh S,

poleward

proton auona

. poleward boundary of torch

EAST

(3-} equatorward (b)

Fig. 1 Schematic figure indicating the relationship between proton auroras (hatched
region) and torch structures (£ bands). (a) Type 1: The proton aurora region almost
coinsides with the torch structure. (b) Type 2: The proton aurora shows enhancement in
a region between the torches with an overlap in the eastward portion of the torch

structure.
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Magnetospheric particle simulation
in a large magnetic storm :
Production of a 'low latitude' aurora

°H. Miyaoka and M. Ejiri
(National Institute of Polar Research)

The previous analysis of DMSP satellite data has revealed that a
low latitude' aurora appeared on October 21, 1989 was produced by
the enhanced low energy (10eV-1keV) electrons precipitating at the
equatorward boundary of auroral oval which had expanded extremely
lower latitude during the main phase of a large magnelic storm
[Miyaoka et al., 1993]. The next puzzle to be explained was what
kind of physical processes contributed to this selective low energy
electron precipitations at the equatorward boundary of auroral oval
To examine a promising scenario shown in Fig.l for this extra-
ordinary intense 630nm-dominant aurora, a magnetospheric particle
simulation was applied to the storm/substorm event with an improved
energetic particle tracing code including;

- multiple particle energies,

- multiple particle pitch angles,

- time varying convection electric fields,

- cold plasma distribution (plasmasphere).
The dynamical behavior of energetic electrons and ions has been
successfully simulated in a realistic storm/substorm eclectric field
model estimated from solar wind and geomagnetic parameters .

Main outcome of the simulation are;

(1) a front of injected electrons reached around at L=2 in the inner
magnetosphere from pre-midnight to dawnside as a storm progressed,
(2) a local injection from a substorm current disruption was possible
to cause the localized auroral breakup in the pre-midnight sector,

(3) strong pitch angle anisotropy was found in the vicinity of a
boundary region between the injected particles and the plasmasphere.
The wave-particle interaction caused by this anisotropy is considered
as the most primary mechanism for the massive and selective
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Conjugacy of dynamic behavior of CNA
associated with auroral substorms

Yuiti Fujita(l) Hisao Yamagishi(2)
Akira Yukimatu(2) Natsuo Sato(2)
Takeo Yoshino(1)
1 The University of Electro-Communications
2 National Institute of Polar Research

The. shapes and motion of CNA(Cosmic Noise
Absorption)can be obtained by imaging riometers.
The conjugacy of CNA phenomena associated with
auroral substorms are analyzed using the data
of imaging riometers observed at Syowa in Antarctica
and Tjornes in Iceland from MAY 1992 to APR 1993.
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precipitation of low energy electrons in the ‘low latitude’ aurora on
Oct. 21, 1989.

Miyaoka et al., JEAPS Joint Meeting, 141-02, 1993

Convection E-field Enhancement
due to Prolonged Large IMF-Bz

(Continumls Plasma Injcclion)

[CPS Inner Boundary Approaches to L~ 2]

(Additionul Substorm Injecrion)

Mixing of High Energy Electrons & Cold Plasma
at CPS Front (Oval Equatorward Boundary)

1

(UHR/ESCH Waves Excitation)

G’itch Angle/Energy Scattering of E<lkeV ElectmnsJ

(Low Energy Electron Pmcipitalion)

Excitation of 630nm-Dominant Aurora

Fig.1 A scenario for 'low latitude’ aurora production
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Characteristics of quict-day variations for
measurcments of ionospheric absorption

N.lwasaki M.Nishinino Y.Tunaka
(STEL. NAGOYA UNIV.)

d

On observation of imaging ri ] ¥ to
accurately the quiel day curvelQDC). We study sboul scasonal varialions
of QDC using data obtsined ot Ny-Alesund(inveriant lot. 75.4' ) from
September, 1991 to May.1993.
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Cozparison between lonospheric Absorptions and
Auroras in the Polar Cap/Cleft ‘

M. Nishino?, Y. Tanaka®, K. Hayashi2, K. Makita®
and J.A. Holtet®

1:8TEL Magoya Univ. 2:Univ. Tokyo 3:Takushoku Univ.

4:Univ. Oslo

lenospheric absorptions observed by the isaging riometer
and sioultaneous auroras cbserved by all sky TV at Ny-Ales
-und(invarjant lat., 75.4°) are coapared vith regards to
dayside events zround themagnetic noon. The auroral inte-
nsity In a small area of the field of view is aralyzed in
detail bycooputer-aid inage analysis systes.
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A41-01 Structure of the Polar Cap

and Magnetosphere

Depending on the IMF QOrientation

Tatsuki Ogino
Solar-Terrestrial Environment Laboratory,

Nagoya University

Orientation of the interplanetary magnetic field (IMF)
is considered to have an important effect on structure of
the polar cap and the magnetosphere. The polar cap,
namely the open field region shrinks for northward IMF
and expands for southward IMF. It shows a remarkable
dawn-dusk asymmetry for dawnward or duskward IMF.
Moreover the plasma sheet is inclined in the tail cross sec-
tion and a plasma flow across the noon-midnight meridian
generates in the magnetotail. We have studied the char-
acteristic features and the causes of the asymmetry from
a 3-dimensional global MHD simulation of interaction be-
tween the solar wind and the earth’s magnetosphere.

As the IMF rotates from northward (6 =90°), dawn-
ward (180°) to southward (270°), the merging region moves
from the magnetopause behind the cusp, northern dawn
magnetopause to subsolar point in the northern hemi-
sphere. The plasma sheet rises on the dawn side and de-

Computer Simulation of Ring Current
Proton Nose Formation

A41-02

M. Ejiri (NIPR), N. Takamura®, F, Tohyama (Tokai Univ.)
and H. Miyaoka (NIPR)

The early observations by Explorer 45 revealed the characteristic
E-t spectrum of energetic ions, called as "nose structures”. Ejiri
[1978] explained some of those characteristics though he used a
single particle simulation. We have developed a computer
simulation code which calculates a differential energy flux vs energy
along particle trajectories, and re-examined the observed
characteristics for both ions and electrons.

Here we summarize the previous study of the nose

characteristics. A typical spectrogram of 90° electrons and ions in

the dusk side magnetosphere is shown in Fig.1, which gives pertinent
features of the events: (1) nose structure begins at lower L values
with flux increase in the energy range 15-25 keV; (2) the flux
increase spreads to both higher and lower energies at larger L values;
(3) nose structure always extends into the plasmapause; (4) for
particles with energies less than 20-30 keV the large pitch angle
particles are detected at lower L value positions than the small pitch
angle particles; the difference in position increases with time; (5)
there is a large rapid flux increase in the 1- to 50-keV electrons at
larger radial distances than the nose structure and a simultaneous
increase of 1- to 2-keV ions.

By examining the successive nose structures, the following
features emerge: (1) when a nose event appears in the outbound orbit,
a nose structure will usually appear in the inbound orbit also; (2)
nose edge energies at earlier local times are higher than those at later
local times at later universal times.

The basic simulation scheme is identical to those of the particle
injection model which was presented at the previous JEAPS Joint
Meeting [Ejiri, 1994]. But, this time, we have made a version-up of
the simulation code which gives a particle differential energy flux
(particles/cm2-s-str-keV) vs energy for a given pitch angle at the

scends on the dusk side from the equator for dawnward and
northward IMF. The plasma sheet is rather thick and the
dawnward convection generates in the northern lobe due
to decrease of the magnetic pressure in the region of high
latitude tail reconnection. For the sake of existence of IMF
By component the reconnected field lines are open, that is,
the one edge is connected with the earth’s ionosphere how-
ever the other edge extends to the interplanetary space.

The plasma sheet still rises on the dawn side and de-
scends on the dusk side from the equator for dawnward and
southward IMF, however it becomes thin by the enhanced
lobe magnetic pressure. The dawnward and equatorward
convection again generates in the northern lobe due to the
added magnetic flux in the northern dusk hemisphere. The
near-earth neutral line is formed at x=-15Re and a strong
earthward flow generates on the earth side of the neutral
line. And a helical plasmoid is ejected down the tail.

The existence of a IMF By component looks like making
the tail configuration unstable. That is, the magnetic field
highly fluctuates and the plasma pressure easily separates
several lumps. Moreover, a strong IMF By component cre-
ates a remarkable dawn-dusk asymmetry in the polar cap
and magnetotail. That is, the dawnward flow in the north-
ern lobe is intensified for dawnward IMF, which enhances
the transport of the plasma source and the magnetic flux
from frank magnetopause to the central plasma sheet. On
the contrary a duskward flow appears in the southern lobe.

specified position (L value and MLT) and time (UT) in the equatorial

magnetosphere.
One example of the

results is shown in Fig2 __ 10° FROLAN e
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decreasing respectively,
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Fig.l Ion and electron energy spectrograms
for Explorer 45 orbit. The grey
shading is a measure of the flux
(particles/emZs-sr-keV) after Ejiri et
al (1980).
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Dependence of the Magnetopause Kelvin-Heloholtz Instability
on the Orientation of the Magnetosheath Magnetic Field

Akira Miura (Dept. of Earth and Planetary Physics, Univ. of Tokyo)

By taking account of an observed fact that the unperturbed
magnetosheath nagnetic fleld rotates across the magnetopause and
becores a northward vagnstic field in the magnetosphere, the
dependence of the magnetopause K-H instabflity on the orientation
of the msgnetosheath magnetic field has been investigated by a
2-D MHD simulation. Simulation results show that the growth
rate of the K-H jnstability and the thickness of the velocity
boundary layer, generated by the K-8 instabjljty, Inside the
nagnetopause, are larger wvhon tho magnetosheath Bz is northward.
Relevance of the simulation results to observations vill be
discussed.
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The Bootstrap Method for the Minimum Variance
Errors

T. Higuchi (Institute of Statistical Mathematics)
H. Kawano (IGPP, UCLA, USA)

The minimum variance analysis technique is a useful tool
in space physics. However the statistical errors appearin
in this method is difficult to estimate accurately because o
the complicated form of the eiﬁenvalue decomposition. To
deal with this problem, we apply the bootstrap method to

the estimation of the statistical errors in the minimum vari-
ance direction and the average component in the minimum

variance direction, and show that this method accurately
estimate the errors.
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Development of Electrostatic Analyzers
Onboard Mars Mission PLANET-B (2)
°It6 Yasuo!, Machida Shinobu?, Saito Yoshifumi®, Hayakawa Hajime?,
Mukai Toshifumi?, and Miyake Wataru®
1. Kyoto Univ. 2. ISAS 3. CRL

We have developed new type electrostatic energy analyzers for Mars
mission PLANET-B, and it is in the final stage of sensor designing.
In order to investigate the Martian plasma environment, PLANET-
B will carry two electrostatic analyzers: Electron Spectrum Analyzer
(ESA) and lon Spectrum Analyzer (ISA). With these instruments we
shall measure accurate three-dimensional phase space density of low-
energy charged particles over the energy-per-charge range of several
eV/Q up to ~20 keV/Q for both ESA and ISA. Thus, the instruments
are required to have high performance with regard to energy resolution,
angular resolution of incident particles and time resolution. To satisfy
all those demands, however, is difficult because there are constraints of
the instrumental resources, in particular volume and weight budget is
quite restricted.

To optimize the instrumental capability under given constraints, we
employ toroidal top-hat electrostatic analyzers since a toroidal top-hat
analyzer is superior to a spherical one by virtue of a large g-factor,
focusing condition, energy-angle response, weight etc. In addition a
top-hat analyzer has intrinsically 2 radian field of view, and can sweep
47 steradian solid-angle in a half spin of the spacecraft. Using numer-
ical ray-tracing methods, we have surveyed the instrumental response
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Response of the earth's magnetosphere
due to variation of the solar wind velocity

K. Sakakibara T. Ogino
( Solar Terrestrial Environment Laboratory , Nagoya University )

<Abstract>

We have studied the response of the earth's magnetosphere by using
3-dimentional MHD model, when the solar wind increase or decrease.
Increase of the solar wind velocity impinges the dayside magnetopause
and intensifies the energy flux in the midnight region of polar cap.
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of the toroidal top-hat analyzers, and have found the preferable de-
signs for ESA and ISA. Moreover, the same design for ISA is employed
for the electron experiment of sounding rocket 5-520-21 which will be
launched on Novemnber, 1994,

In this paper, we will present instrumental response obtained by nu-
merical calculations for ESA and ISA including their optimum designs,
and also report on the results of the calibration experiments for 5-520-
21 sounding rocket.
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A41-P35 The Dependence of Magnetospheric
Currents on the Dipole Tilt Angle

° KUSAKA Hiraku', IIJIMA Takesi!,
POTEMRA,J.A.2, ZANETTI,L.J.2,
and OHTANI Shin-Ichi®
1. Department of Earth and Planetary Physics, Graduate
School of Science, The University of Tokyo
2. Applied Physics Laboratory, The Johns Hopkins
University

We have determined characteristics of near-earth near
equatorial magnetospheric currents from L =4.5 — 8.5RE

using the AMPTE/CCE vector magnetic field data dur-
ing years of 1984 - 1988. We have already reported
them that were obtained in both geomagnetically quiet
periods (JAL| <100nT) and active periods(|AL| >100nT)
when the dipole tilt angle 7' was in medium range (i.e.
12° < T < 24°). The main purpose of our present study
is to determine magnetospheric currents during periods of
small dipole tilt angle (0° < 7" < 12°) and compare them
to the previous results. Characteristics determined here
include the following: (1) Neutral sheet changes its posi-
tion by dipole tilt angles, dramatically on the nightside

Ad1-P36  [HFIED] Ick->THBaEhE

BRIKICH T 5 MOV TFRES A >
Down-going Thermal Plasma in the Polar Cap Region
Measured by Akebono Satellite

oShigcuki Watanabe!, Eiich Sagawal, Iwao Iwamoto!, Brian A. Whalen?,
Andrew W. Yau?, Toshifuumi Mukai?, Hajime Hayakawa®
I: Communications Research Laboratory, Tokyo, Japan
2: Hertberg Institute of Astrophysics, N. R. C. C. Onawa, Canada
d: Institute of space and Astronautical Science, Sagamiharashi, Japan
Abstract

Precipitating suprathermal (E > 25 ¢V) mass per unit charge M/Q =2
(He++) ions are normally near or below the detection threshold of  the
Suprathermal ion Mass Spectrometer (SMS) an the Akebono spacecraft.
However, at times large fluxes are observed near the polar cusp when the
Interplanetary Magnetic Field (IMF) has a large southward component. We
present comparisons between the IMP-8 IMF  observations and the
Akebono Low Energy Particle (LEP) detector, Electric Field Detector (EFD)
um! SMS which suggest that the IMF  direction controls the degree to
which solar wind alpha particles  penetrate the magnetosphere. It is also
shown that suprathermal He++ ion precipitation appears over a much
wider latitudinal region than keV ions and at times covers a substantial
fraction of the polar cap. Thesc observations are interpreted in terms of
time-of-flight dispersion associated with the combined affects of
convection and low field aligned velocities of the He++ ions.
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and scarcely on the dayside. Its vertical change is up to
~ 0.5RE on the nightside and is at most ~ 0.2RE on the
dayside. (2)Equatorial currents of radial and azimuthal
components flowing between z = —0.5RE and z = 0.5RE
have nearly the same intensities during both ranges of
small and medium dipole tilt angle. This suggests that
the equatorial current is thicker than ~ 1Re. (3)Plasma
pressure distribution inferred from j x B has shown the
existence of two peaks. One is located near 2100MLT in
both quiet and active geomagnetic conditions. The other
is on the dayside, located ~ 1200MLT in quiet periods and
~ 0900MLT in active periods. Two pressure peaks persist
during both ranges of small and medium dipole tilt angle.
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Structural Variations of Radiatlon Bells
Associsted with Magnetic Slorms Observed by
RDM abosrd AKEBONO (EX0S-D) (2)

‘Yeblasto A", $.%adegl’, DTerssana’. T.Kagai®. T.Mckmo®, f.MaMIw". L Bjied’
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*institete of Physieal snd Chemical Resesred
“Inatitute of Spaco snd Astromsstieal Sclcaco

Draztie struetuzal varlstions of (ba radlation bolt 20 cbserved by RtM(Radistion
Monlics) Iastroscat atoerd ATEZONG {EX03-D), resuiling fros arrival of tbe shock al
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Stochastic Acceleration Process
at
A Pair of Slow Shocks
(using Monte Carlo Simulation)
©N.Shimada and T.Terasawa (U. of Tokyo)

We showed that a slow shock is capable 10 accelerate particles
10 relatively high cncrgy throvgh stochastic acceleration process
(at the last SGEPSS spring mecting). These results are now
extended to the case of a pair of slow shocks as seen in
reconnection region (Fig.1), which is found more effeclive in
accelerating  particles than a single slow shock.

Bl SGEPSS 2T, single slow shock iz 2 o TRFIHRS
EHIBEBRIAAF - LI TMRIADII LIRS, (HRELED
TH7 2y BREEHONTFH inject ShADRE. 01 0 [FOZEENE
EtH-o LRTFHFRONL), LIMENLARCTIAIL, 4B h60
¥3alb=¥a ¥ reconncclion region KKR&NS L )% slow shock
pair KA L (Fig.l) o BN 6B 6 TI25H 34 slow shock pair
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A Study of the Magnetic Reconnection Process
with the 2} Dimensional Electromagnetic Hybrid
Code Simulation
°J. Nakabayashi S. Machida
Dept. of Geophyics, Kyoto Univ.

A plasma acceleration mechanism at the substorm onset near the Earth
magnetotail was studied. In current MHD models of reconection pro-
cess assume a very compact diffusion region and two pair of slow mode
shocks which extend from the diffusion region. Particles are accelerated
toward downstream of shocks.

In the plasmasheet, magnetic field strength is so weak that the Lar-
mor radius of ions reach several hundred kilometers. This value may be
large compare to the diffusion region, hence kinetic eflects of ions may
become important. And the y component of magnetic field frequently
observed in plasmoids may be formed by kinetic effects in the reconnec-
tion process.

To analyze those processes , we carried out a 24 dimensional hybrid
code simulation. We added Dawn-to-Dusk electric field to a equilbrium
state of the plasmasheet sclution and assumed anomalous resistivity in

a developped current sheet. We will report time evolutions of our sim-
ulation, in particular, concerning a connection between diffusion region
and slow mode shocks, as well as generation mechanism of B, compo-
nent.
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A41-05 Geotail Observations of Reconnection LEvents
at the Dayside Magnetopause

©M Nakamura, T Terasawa. H Matsui, H. Kawano, M. Hirahara (Unversity of
Tokyo), M. Fujimeto (Nagova University), T. Mukai, Y. Saito. T. Yamamoto, K
Tsuruda, A Nishida (15AS), 5. Kokubun (STEL, Nagoya University), 5. Machida
(Kyoto Umiversity)

The first reconncction model of the magnetosphere was proposed by Dungey in 1961
In his suggestion. the Earth's dipole magnetic ficld reconnects with the magnetic ficld in
the solar wind both in the dayside and the nightside of the mag; I where the
magnetic fields are in anti-parallel directions. Later Levy et al [1964] studied the
magnetopause reconnection theoretically in detail. In their study, only a small portion of
the incident magnetic flux in the solar wind is reconnected. A rotational discontinuity
(RD) is resulted from the reconnection at the magnetoy and the cted field
lines are transported in nortl/southward direction with the solar wind due to the J = B8
force where J is the surface current at the magnetopause.

In carly observational studics, the moment data of the plasma instruments were used
to check the reconnection theory, Pasch el al siudied the magnetopause
reconnection region with ISEE satellites [1979] and showed that the plasma flow

velocity is in pgood agrecment with the expected values from the theory, iec.
V=1, By p where I e =E, /B, F, is the tangential component of the electric field,

P gnetic field to the magnetopause. Later the ion
distnibution function observed by I1SEE and AMPTE satcllites have been studied which
also suggest the reconnection at the dayside magnetopause |e.g., Cowly, 1982, Fuselier
etal. 1991).

The Geotail spacecraft was launched for the study in the tail region of the
magnetosphere in 1992, It has already made magnctopause skimming scveral times
Especially the dayside magnetopause observation on 25-26 January, 1994 was the first
opportunily that the low cnergy particle data of LEP was available, In this paper, we
report the signature of the dayside magnetopause crossings observed by Geotail during
this cvent, focusing on the distribution function observed by LEP.

We use the low cnergy particle data (LEP) , the magnetic ficld data (MGF) and the
electric field data (EFD) on board the Geotail spacecrafl in this study. The spacccraft
few along the expected magnetopause and it was inside the magnctopause until 0326UT
and moved outward to the magnetosheath. It returned back into the magnetosphere at
0335UT. This is the first magnetopause crossing event on this datc (hercafier event
number 1). The second magnetopause crossing cvent (hercafler evenl number 2)
occurred at 0632 until 0650UT. The Geotail spacecraft moved from the nm,nclnshcalh
into the magnetosphere, and later moved back to the tosheath. The compl T

and B_ is the normal 1 of the
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A. T. Y. Lui* D. 1. Williams®
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SAPL, The Johns Hopkins University
Tefractive Indices and Poynting Flux of Cliorus Emissions
Observed by GEOTAIL at the Dayside Magnetopause

*S. Yagitani', I. Nagano!, T. Shiozaki!, M. Tsutsui®, K. Hashimoto?,

H. Matsumoto', H. Kojima*, A. T. Y. Lui®, and D. J. Williams®
"Kanazawa University, ?Kyoto Sangyo University, *Tokyo Denki University,
{RASC, Kyoto University, *APL, The Johns Hopkins University

Five electromagnetic components observed by the Wave Forin Capture (WFC) onboard
GEOTAIL are correctly calibrated by using n self-calibration function of the Plasma Wave
Instrument (PWI), In particular, plasmna sheath impedances of two types of electric dipole
antennas, wire antenna and probe antenna, can be correctly determined to give refractive
indices, k-vector directions, and Poynting flux of electromagnetic waves such as chorus
emissions observed during GEOTAIL dayside magnetopause skimming. The B.7sec obser-
vations by the WFC receiver reveals time variation of such parameters for each element of
the chorus emissions. We will discuss mnluly refractive indices and Poynting flux of the cho-
rits emissions, as well as their ti istics nlong the dayside magnetopanse,

comparing those with enugeln: (>3 keV) clectron data obtained by the Energetic Particle
and Jon Composition instrument (EPIC).
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and the expansion of the dayside magnetosphere caused the relative motion of the
spacccrafl to the magnetopause. On both events, we observed the signature of the
reconnection at the magnetopause, bul in this repont we just concentrate on the second
event in which the phenomena is more clearly seen

Figure 1 shows the plasma and magnetic field data from 0620 to 0700UT. An ion
distribution function cut in the equatorial planc at 0651UT 1s shown in the nght top
pancl. The plasma jet is flowing in the duskward direction. The right bollom panel
shows the 1on phase space density in the plane shown by the broken ling in the right top
pancl. We sce 2 ion components in this plot, ic., the cold component is the sheath
plasma Mowing dusk-tail\\‘.lrd and the hot component with a low energy cut off at IkeV
is the leakape ions orig d from the mag heric pl The level of the lower
energy cut ofl of the I:akagc 10NS INCreascs as Ihc spacccraﬂ moves outward (not shown
here) and these events are most consistently interpreted in terms of the velocity filter
cffect. y Omewen

L e | I e

T S Y Tad

(e 2N 1 e ]
Figure |

(Left pancl) top: tentative region idemtifications, MSH: Magnetosheath, MSP:
Magnetosphere, LLBL: low latitude boundary layer, and the region where the plasma
jets arc observed (shaded arca with oblique’ lines). Second and third panels. Omni
directional electron and ion Energy-Time diagram. Bottom three panels: magnetic field
magnitude, azimuthal angle (phi) and elevation angle (theta) in SM coordinate. (Right
top pancl) contour plot of the phase space density in the equalorial plane at DGSlflT
(Right bottom panel) phase space density in the plane shown in the broken line in the
right top panel. | count level 1s indicated with the broken line,
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Study on the Sporadic Emissions of
Electron Cyclotron Harmonic Waves
using Plasma Particle Data of GEOTAIL
° H. USUI' J. Koizumi' H. Matsumoto! L. A. Frank?® T, Mukai®
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‘We had reported sporadic emissions of the Electron Cyclotron Harmonic Waves
(ECH) observed with the Plasma Wave Instrument (PWI) onboard GEOTAIL space-
craft in skimming the dayside magnetop The emissions are characterized by
(1) a strong magnetic component, (2) existence of emission in the base band below
the gyrofrequency, (3) multiple gyroharmonics bands up to much aove the plasma
frequency, (4) bigh intensity of the order of -100 dB(V/my/Hz), and (5) sporadic
and intermittent occurrence (1 or 2 minutes duration). In order to understand the
generation mechanism of the sporadic ECH emission, we have been performing cor-
relation studies using the field and plasma particle data obtained with GEOTAIL. In
the present paper, we will focus on the plasma particle data and report the results of
correlation study between the PWI wave data and the CPI particle data. The LEP
data are also utilized for this study. According to the analyses, we will also discuss
possible sources for the sporadic ECH emissions and suggest a model for computer
simulation which enables us to study the physical process of the wave generation,
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Structure of Sheath-Lobe Boundary of the Distant Tail

K.Tsuruda, H.Hayakawa, A Matsuoka, T.Yamamoto(ISAS), M Nakamura,
K.Hayashi(U. Tokyo), T.Okada(Toyama Pref. Univ.) and 8. Kokubun(STE Lab)

Geotail crossed the lobe-sheath boundary more than 10 times at a distance of about
=70 Re in 24 hours from 16:00 UT, August 16,1993, Characteristic variation of
By from negative to positive was observed for almost all crossings. This By
variation is interpreted in terms of the inflation of tail structure associated with the
passage of plasmoid.
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GEOTAIL Observations of the Broadband Electrostatic
‘Waves in the Magnetosheath Region
° H. Matsumoto! S. Horiyama! H. Kojima! M. Tsutsui? R. R. Anderson?
T. Mukai* L. A. Frank® S. Machida® Y. Saito' M. Hirahara®
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The magnetosheath is one of regions where the intense broadband electrostatic
waves are commonly observed. From the frequency domain observations using Sweep
Frequency Analyzer (SFA) and Multi-Channel Analyzer (MCA) onboard GEOTAIL
spacecral, we found that observed spectra of the broadband electrostatic waves in
the magnetosheath are classified into 2 different types of emissions. We termed them
Type 1 and Type 11 emissions, respectively. The spectra of the Type I emissions are
similar to those observed in the PSBL region and their uppermost frequencies is
less tban a few kHz. On the other hand, in the Type II emissions, we find voids of
spectra in the lower frequency part (less than a few hundreds Hz) of emissions.

Fusther, we successfully observed their wave forms using our Wave Form Capture
{WFC) receiver. Our wave form observations showed that wave forms of these two
emissions are completely different.

In the present paper, we will introduce our resulta of wave form observations,
and discuss the difference of generation mechanism of two emissions based on the
correlation studies with Plasma and Magnetic feld measurement.

GEOTAIL #ifiid, MBS HERET SHACHE ¥, TORMAIEVRY
YR L, w7k b o -2 GIRICHET SEMARL, $#oT, BUARBOATE
£, w23 —-xBIROBVAEHFTSETH, FBKALVERCLE,

GEOTAIL ¥ 2 X<¥RETR, ShETRXBABO 7Y X< — AN
(PSBL) KX £+ SIKWRABAROMN - FREFV, TOHBHRUY L ABUS>

A41-10
GEOTAIL TRASNEBBA AV EN-X
o 8' /NG HER? G K. Crawford® BX #?2
5 7* GEOTAIL PWIF—24
1) RBERKS HHTERRRHRN
2) RBAZ BT ENE ey 2 —
3)SRI International 4) &IRAFE TR

Electrostatic Ion Wave Bursts Detected
by GEOTAIL in the Magnetosphere.
° Minoru TSUTSUT' Hirotsugu KOJIMA? Gregory K. Crawford?
Hiroshi MATSUMOTO? Isamu NAGANO*
1)Institute for Computer Scieucies, Kycto Saugyo University
2)jRadio Atmospheric Science Center, Kyoto University
3)Applied Electromagnetics and Optics Laboratory, SRI International
4)Department of Electrical and Computer Engineering, Kanazawa
University

The wave property of Electrostatic Noise at frequencies above the proton plasma
freqeucy has been examined by using WaveForm Capture (WFC) data observed by
GEOTAIL. Properties of the similar noise which had been observed by ISEE-3 was
analyzed in detail', in which the frequecy extent of the ncise was regarded as the
Doppler effect due to a relative velocity between the plasma flow and ISEE-3 un-
der a hypothesis of omnidir ily propagating ion acoustic waves. However, the
present study has shown that the frequency extent is caused by a crowd of short
bursts with various frequecies (see Fig. 1). The wave mode of the bursty noise is
regarged as the ion acoustic wave because the same bursty waveforms were ocbserved
in the Ion Foreshock region in the Inter Planetary shock.
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1) Tsutsui et al, Wave Mode Identification of Electrostatic Noise Observed with
ISEE-3 in the Deep Tail Boundary Layer, JGR, 96, 14065, 1991.
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EILL }ﬁ 0) E}J E 1. Omura, Y., H. Kojima, and H. Matsumoto, Computer simulation of electrostatic

cAH MR =x B B &k /MG pEE solitary waves: a nonlinear model of broadband electrostatic noise, Gophya.
SR R BT R v & — Res. Lett,, in print, 1994,

2. Matsumoto, H., H. Kojima, T. Miyatake, Y. Omura, M. Okada, and M. Tsut-
sui, Electrostatic solitary waves (ESW) in the magnetotail: BEN wave forms

Noulinear Blocitostatis Solitary e observed by GEOTAIL, Geophys. Res. Lett., in print, 1994,

Generated by Weak Electron Beam Instability
°Y. Omura T. Miyake H. Matsumoto and H. Kojima
Radio Atmospheric Science Center, Kyoto University.

By performing one-dimensional electrostatic particle simulations, we
found that a relatively weak electron beam traveling along the static
magnetic field can generate Electrostatic Solitary Waves (ESW) as ob-
served by GEOTAIL spacecraft in the magnetotail [Matsumoto, et al.,
1994).

The two-stream instability with electron beams with small thermal
velocities requires relatively high beam densities for formation of ESW
[Omura et al., 1994]. A weaker electron beam causes excitation of a
coherent Langmuir wave with its saturation due to nonlinear electron
beam trapping and subsequent quasi-linear diffusion by Langmuir waves
with smaller phase velocities. However, when one of the electron beams
has a large thermal velocity comparable to the drift velocity of the
other clectron beam, which forms a bump-on-tail velocity distribution
function, the nonlinear saturation of the coherent Lagmuir wave leads
to formation of ESW rather than the quasi-linear diffusion.

We found even a very weak electron beam with a few percents of the
total electron density, can give rise to the ESW. The thermal velocity of
the electron beam must be much smaller than the drift velocity, while
the thermal velocity of the majority electrons must be large realizing a
bump-on-tail distribution function as the total electron population.
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Wk #A? BR @ 2 o 12, Inter Planetary Shock KX & b T, KBIERIC L b MEREMBIMA L ( BEE
LICK - E%E 2. 9EHBF 38Kk -STEBF 4.3k -8 U, ARTRABRNORL, ANEARBRLIALLFOEBLZITLEEERD
hd, L&L, SRAEILSLBBATOREEfDRVL <Y o> 5,

Characteristics of Plasma Waves in the Magnetotail ABRCR, COk3R4~r FOAERLIFHTL, 2k, WFEE ORI
by the GEOTAIL Plasma Wave Observation ORRZVEL bR, BUERBORMONER VTR 3,
° HHamada' H.Kojima' K.Murata! H.Matsumoto' Greg Crawford! =80 [T
T.Yamamoto? S.Kokubun? T.Iyemori* i :
LRASC Kyoto Univ. 2ISAS 3.STE Lab.,Nagoya Univ. 4.Kyoto Univ. 'Gf"?mli 9‘;‘;‘3“
un
The lower cutoff frequency of the Continuum Radiation obtained with the SFA UT 0:00
(Sweep Frequency Analyzer) onboard GEOTAIL spacecraft is equivalent to the local
electron plasma frequency. This frequency provides us the local plasma density, 20 30
which enable us to infer which region of the magnetotail GEOTAIL is located. P § s s !
In June 1993, GEOTAIL was located 200Re downstream away from the earth j o d j oF .% ]
| =30 e daa laal o]

5

and at the center of the magnetosphere. So it is thought that GEOTAIL was in e S >
the magnetosphere. However, it sometimes observed high density events which is ¢ 0. SRl e = —SOTO Aol
expected in the magnetosheath. Some of those events occur corresponding to the Tene el
increase of Kp index and the intensity of the magnetic field.

In the present paper, we will report the detail of the data analysis concerning
these events. Based on the statistical analysis of the local plasma density, we will
also discuss the dynamics of the magnetotail.
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Plasma dynamics in the distant tail lobe

*Y. Matsuno', T. Mukai', T. Yamamoto', Y. Saito®,
A. Nishida', S. Kokubun?, 5. Machida?®
1 1SAS, ? STE lab., Nagoya Univ., ? Kyoto Univ.

Based on GEOTAIL observations of magnetic fields and plasma velocity
moments in the distant tail lobe (-200R; € X s -100Rg), we have found
out a relation between the lon density (7 ) and the paraliel component
of the ion bulk velocity (g ) ;

we<logn. (1)
We have also found that the density in the lobe, at times, decreases
according to expression (1) for ~30 min prior to the encounter of a
plasmoid. These relations in 1 and ¥ seems to be associated with the

variations in G5M-z componentofl v .

BREARM O - 7RIS LTI A vOABEM<L S LiL, BIEH KO8R
RIZBWTHERTHL, Tl 72XEA FOABNES B, RtomERt
OREPELAUSIMBATHL, FERLARIONI >
-200R; £ X S -100R; DA TGEOTAI LOLEPEMGF 07 —# 2 filvT
BN 172/ LEPOFP—SOISTHERAA OB E-A 2 7=
FEMAL (4BEMALLORBOEER AL ER) | HAA2BREHLTIE
BEFHCRAY b BRCRECEI V) ERGHTMRLL,

H2ut, n by tolMEFOr FLAGOTHE, ChdbH b

vy = logn ()
AMENEHGND, BeL, KBFORRBU-—TOTILTIZEVT (1) Ao
MENMENT o TWAS LESERLCRALE,

EloBERLAMMTHR, (4 OBERSBROEPLL TnE, COMIZH
(1) AOREAEN ToTwd, CLRLAMMERFZLES FAMMERTY
b LISLIL, GEOTAILSARMIZ O~ Z7IBELLARTTI XEA FEURM
LEBEIR, 72 X4 FREASTIDEILTRORIIMAEATVES
LatRwiliant:, COBRORFUTHNOCRT7ILES FHARAULHABND
309ﬂweut:orwé.zk,:nmvln:nﬂ#ﬂam&mmtﬁf.

chooans e AR ERBREOROEBORS SRR T 5,
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Possible Source and Transport of Tailward Cold Dense Ion
Flows Observed by GEOTAIL in the Distant Tail Lobe

°M.Hirahara !, T.Mukai ?, T.Yamamoto 2, M.Nakamura !, 5. Machida 2,
Y.Saito ?, T.Terasawa ', A.Nishida 2, and S.Kokubun *

1. Department of Earth and Planetary Physics, Faculty of Sclence,
the University of Tokyo, Hongo 7-3-1, Bukyo-ku, Tokyo 113, Japan
Institute of Space and Astronautical Science

Inatitute of Geophyaics, Faculty of Science, Kyoto University

4. Solar Terreatrial Environment Laboratory, Nagoya University

[

The GEOTAIL satellite observed tailward Cold Dense lon Flows (CDIFs)
frequently in the distant tail lobe regions. Density, temperature, and Row speed
of the CDIFs are 0.01-2/cm?, 20-300eV/q, and 100-500km/sec, respectively, and
they gradually increase as the spacecraft approaches to the magnetopause. The
density and flow speed of the CDIFs become higher also as the observation point
is further away from the Earth, and particularly the density is comparable with or
often higher than the density of the plasma sheet [Zwickl et al., 1984; Yamamoto
et al., 1994]. It is difficult to interpret all of the high-density (~1/cm®) CDIFs in
the distant lobe as the ionospheric ions though low-density cold ion beams in the
near-earth tail lobe are thought to be of the ionospheric origin [Eastman et al.,
1984; Mukai et al., 1994].

Through the crossing of the magnetopause, the features on energy spectra
smoothly change to those of the solar wind and there are no significant differences
between the characterisitics of the solar wind and those of the CDIFs with respect
to the plasma parameters. These results suggest that most of the CDIF popula-
tion may be of the solar wind origin. However, in several percents of the whole
observations of the CDIF's, it has been also confirmed that the CDIFs are consti-
tuted by multiple components which are regarded as low-energy H*, high-energy
O, and sometimes intermediate-energy Het because their velocities both parallel
and perpendicular to the magnetic field are similar on the assumption that the
CDIF's consist of these ion species. Their flow speeds are nearly the same with ~20
percents error. Frank et al. [1977] have also reported similar events (ion density;
~1-10/cm®) observed near the Earth (~35Re). The clear multi-component signa-
tures can be seen also just inside the magnetopause, but not in the magnetosheath.
These results imply that not only the solar wind plasmas but also the ionospheric
plasmas may contribute to the CDIF population. A case of the CDIFs near the
magnetopause is shown in Figure 1. As evident from the magnetic field data, the
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regions of -1725 and 1919-2022 UT are identified as the magnetosheath. In the
lobe, two-component CDIFs can be seen clearly.

A possible scenario of the CDIF formations is that the solar wind penetrates
across the magnetopause and/or through the cusp, sometimes interacting with
small-speed ionospheric plasmas (UFI or polar wind), and finally flows tailward
in the lobe. In this picture, the lobe plasmas must be convected toward the inner
magnetosphere and injected into the plasma sheet [Eastman et al., 1985), being
accelerated in the plasma sheet boundary layer [Hirahara et al., 1994). Here we
estimate electric field drift by analysis of velocity component perpendicular to
the magnetic field and discuss the source regions and transport processes of the
CDIFs in order to diagnose the global convection model. In addition, the behavior
of the OF ions near the magnetopause is also important to determine the injection
region of the CDIFs. Since in the regions where the plasmas of the solar wind
origin penetrate into the magnetosphere and accelerate the it ic ions, the
velocities of them are not necessarily equal and wave activity may be high because
of two-stream instability, we calculate time constant necessary to compensate the
velocity differences and compare it with the data of the CDIFs.

Ut 17:88 17:38 18:8@ 18:38 19:@8 19:3@ 20:00 20:38 21:08
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B = e s 1 " =
i M i i [ = 18
THeTA—SE LA = skl
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Figure 1

Magnitude and directions of the magnetic field and Energy-time di-
agrams of electrons and ions. Jon spectra are measured simultaneously by two
sensors of different energy ranges and acceptance angles; LEP-EAi and LEP-SW.
In the magnetosheath, since energy mode of EA is changed from wide-energy range
(32eV/q-40keV /q) to high-energy range (5-43keV/q), the data obtained by the SW
sensor should be referred.
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Study of Plasma Sheel. Boundary Layer (PSBL)
through GEOTAIL observation

*A. leda, S. Machida (Kyotlo Univ.), T. Mukai, Y. Saito,
T. Yamamoto, A. Nishida (I1SAS), M. Hitahata,
T. Terasawa (Univ. Tokyo), and S. Kokubun (STEL)

We study the structure of Plasma Sheet Boundary Layer (PSBL) thtough
analisys of LEP and MGF data from the GEOTAIL spacecraft. We will report
inferred characteristics of PSBL, by showing key | ters plotted as
a functon of plasma § for ions. We found that the region with § = 1 as a critical

point.

Plasmia Sheet 2. Plasma Sheet Boundary Layer (PSBL) . R U Central
Plasma Sheet (CPS) £ YRV, PSBL #5 CPSKAL I E TS XT DRRS
HEBILIY A — kL E beam RS isolropic KEVWRBAERELTITFCY
AmHATWS,

GEOTAIL i ZBROEEx 2 4 &~ 10718 (LEP) RUUG I 342 (MGF)
AROLEIMIEIA0BNS 1A 20B80DRNDF -5 EAWT Plasma
Sheet DWB ERAL. TORKIKS. GEOTAIL AKX SABH RN OR,
HROFLE Dok, RBEAF Y OX-FHTCUALLEZS, f=1HET
73 X7 ORERURBOUN KA LBZERR Mok (@1 (a)(b)c)).

SONMBRORET S LY, PSBL TRBRASAXEBNATHY. CPSTR 7S
ZATHRERATHILNIZLETH S, FRBALTISXITOARERBOL
TALMABL, flowB. f> 1 TRABABSATHY. <1 TREHVS
BERROLWHESHS (@1 (d)). >T. PSBLECPSOARES =]
TERTIILERRLEW,
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Evaluation and calibration of the eleciric field data
measured by EFD-P onboard the GEQOTAIL satellite

A Matsucka, K Tscruda, H Hayakawa, T Yamamoto, T Mukal, Y Saito (ISAS)
M Nakamura (Univ. of Tokyo), T Okada (Toyama Prefectural Univ.)
S Machida (Kyoto Unuv.) and § Kokubun (STE Lab.)

Deuble probe techaique has been used as a siandard method of direct electric field
mensurement by the satellites. The effect of the photo electron sheath around the
satellite body makes the measurement difficult in the tenuous plasma of the density
below 10/cm3. The eleciric field data measured by EFD-P onboard the GEOTAIL
satellite are, however, possibly available even in the distant magnetotail after proper
comection. We are now developing the method to calibrate the EFD-P data by
comparing them with the momenium data obiained by LEP-EA.
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Evaluation of the Electric Field Measurements Performed by EFD-B
onboard GEOTAIL
H. Hayakawa, K. Tsuruda, A. Matsuoka, T, Yamamoto, T. Mukai,
and Y. Saito(1SAS)
M. Nakamura(Univ. of Tokyo), T. Okada(Toyama Pref. Univ.)
5. Kokubun(STE Lab., Nagoya Univ.), S. Machida(Kyoto Univ.)

Electric field direction determined by the Boomerang technique often show
rapid change due to the change of retum beam direction. Results of the evaluation
of this rapid direction change will be discussed. Boomerang technique is expected
lo determine magnetic ficld strength when both Ty and T_ data are avairable.
Calibrations of the MGF data will be attempted by comparing Tg data derived
from Boomerang technique. Evaluation of the electric field data derived from
Boomerang data and calibrated MGF data will be discussed.,
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Upstream Events of the Earth's Bow Shock.

©T.Sugiyasa, T.Terasawa, H.Kawano(Univ. of Tokyo),
T.Mukai, Y.Saito(1SAS) and GEOTAIL/LEP teas,
T. Yasazoto (1SAS), S. Kokubun (STElab) and GEOTAIL/MGF team

The Data fros Lov Energy Particle (LEP) instrument show many
return particles from the Bow Shock. The energy dispersion near the
foreshock region was observed at 30, June 1994 (Figure 1). The
intensity of diffuse ions observed at radial IMF direction decrease
with distance from the subsolar point. We will present some
upsiream events,
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ELF waves in the up-stream of the

Earth’s bowshock

°IK.Hayashi, H.Matsui
Department of Earth and Planetary Physics, University of Tokyo
T.Yamamoto, K. Tsuruda
Institute of Apace and Astronautical Science
S.Kokubun
Solar-Terrestrial Environmental Laboratory, Nagoya University

In a frequency range between 3 Hz and 50 Hz are shown varietics of
spectral and propagation characteristics of plasma waves observed by
the search coil magnetometer on board the GEOTAIL for the special
periods when the satellite was in the up-stream of the bow-shock. We
can determine polarization and orientation of propagation direction for
each plane waves given as Fourier components from wave-form data
detected by tri-axial sensors. Electric field data detected by a single
component(PANT) of the two double probes is used here to determine
seuse of propagation direction because there are difficulties in the data
of the other(WANT) component on the signal to noise ratio and on
the dynamic range being close to the least significant bit of data in the
above frequency range.

Spectral shapes of ELF waves in the up-stream region of the bow-
shock are categorized into the following 3 types as seen in f-t display.
LCBr/l: Low frequency (fe<8Hz) continuous band lasting about 10
minutes with right-handed or left-handed polarization.

MCBr: Intermediate continuous band( 8Hz<fe<40 Hz) with right-
handed polarization and with enhancement and cut off at the low fre-
quency border. There is a type having similarity to the right-handed
band waves lasting more than a few tens minutes in the magnetosheath.
DGSr: Intermediate and high frequency emission with right-handed
polarization and with diserete impulsive structure lasting one minute

A41-P44 The occurrence of ELF waves

in the magnetotail and in the
magnetosheath : GEOTAIL observation

°H.Matsui, I{.Hayashi
Department of Earth and Planetary Physics, University of Tokyo
T.Yamamoto, K. Tsuruda
Institute of Space and Astronautical Science
S.Kokubun
Solar Terrestrial Environment Laboratory, Nagoya University

Occurrence of ELF(3~50[Hz]) waves observed by GEOTAIL MGF
search coil magnetometer is investigated statistically with focus on po-
larization in the magnetotail and in the magnetosheath. The period of
the data set used here is 17 months from Sep. 1992 to Feb. 1994. Fig-
ure shows the oceurrence frequency of the waves deduced from power
spectral density for -100<x<-10[Re] region in modified GSM coordi-
nate system. Waves are widely observed in the outer region beyond
20[Re] from the center of the magnetotail and less frequently observed
in the low |z| region, and they correspond to the magnetosheath and the
plasma sheet region, respectively. The occurrence frequency of waves in
the magnetotail lobe is much smaller than one in the plasma sheet re-
gion. The magnetotail (lobe) and the magnetosheath is bounded clearly
in the near earth region and the estimated tail radius is about 20[Re].
But the houndary becomes less clear beyond 100[Re] from the earth in
reference of wave characteristics, and the magnetotail and the magen-
tosheath seem to be mixed.

The waves are discriminated between right-hand polarized waves and
linearly-polarized waves. In the magnetosheath, both types of waves
are more frequently observed in the near earth region than in the dis-
tant tailward region, whereas quasi-linearly polarized waves are more
dependent on the distance from the earth than right-hand polarized

or less, which looks like group of thin vertical bars. There are sub-
categories in the spectral feature of long bars, short bars and thick
bars.

Summary for the two orbit periods

[August 04-11, 1993, in the morning side] Aug. 04; just in the up-
stream of shock crossings LCBr's are found. Aug. 05;Intense DGSr's
appear just in the upstream and following a few hours. Two LCBr's
are registered. Aug. 06; plenty of DGSr's are observed and their en-
hancements are weakly correlated with LCBI below 4 Hz. Aug. 07,
DGSr and LCBr/1 just in the up-stream of several times of shock cross-
ings. MCBr’s are relatively high in the frequency and intense. Aug. 08;
mostly in the up-stream and DGSr almost steadily lasts occasionally
in association with LCBr/l. Aug. 09; only brief time in the up-stream
DGSr shaped emissions in high frequency are observed in the in the
magnetosheath.

[February 18-27, in the afternoon side] Feb. 18,19; weak DGSr of short
bars occasionally associated with LCBr/l. Feb.20; DGSr's and MCBr.
Feb.21; Unusually intense and frequent MCBr's.Feb. 22;frequent shock
crossings and LCBr's are observed up to 10 Hz probably due to intense
total magnetic field as much as 15 0T in the up-stream. Feb. 23, 24;
LCBr's in high frequency.
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waves. Dependency in the radial direction also exists for linearly polar-
ized waves. The linearly polarized waves are more frequently observed
as the distance from the center of the magnetotail becomes larger. This
fact suggests that the source of the linearly polarized waves are in the
bow shock region or that there are plasma flows for generating waves
from the bow shock region.

We can classify spacecraft positions into the magnetosheath, the
plasma sheet region and the tail lobe with density information from
EFD single probe data and magnetic field variation information from
MGF fluxgate magnetometer data. The occurrence of waves will be
shown more precisely for each region.

occurrence frequency(-100<x<-10 all pol.)
0 " L 1 " I 1 L L L n s

‘30 T T T T T T T T
-70 0 50
M >50%
m10t050% YIAel
5 to 10%
m <5°/o
O no data

Figure. The occurrence frequency of the waves for the near earth region
(-100<x<-10[Re}). The data are shown for each 5x 5[Re] bins.



Bl=wo &k bi—XTllAllEhi
3—-FRx3Iy¥a LOERITHERIT
SHEF B AKE B A RIS M§FF 127 IR LR Ik R g R
A. T. Y. Lui® D. J. Williams®
T$RAT IMEERA TWERERA RAERN
SAPL, The Jolins Hopkins University
Propagation Characteristics of Chorus Emissions Observed by GEQOTAIL
at the Dayside Magnetopanse
°L. Nagano', S. Yagitani!, T. Shiozaki!, M. Tsutsui?, K. Hashimoto?,
H. Matsumoto®, H. Kojima¥, A. T. Y. Lui®, and D. J. Williams®
"Kanazawa University, 2Kyoto Sangyo University, ¥Tokyo Denki University,
{RASC, Kyoto University, SAPL, The Johns Hopkins University

A41-P45

The GEOTAIL spacecraft has observed many chorus emissions at the skimming of the
dayside magnetopause. Most of the chorus emissions observed were rising tones and strue-
tureless, while sometimes hooks and few distinct falling tounes existed. Five electromagnetic
waveforms acquired by the Wave Form Capture (WFC) on the Plasma Wave Instrument
(PWI) enhoard GEOTAIL. are used to calculate k vectors for each of the chorus emissions.
The k vectors for m typical falling tone are confined within 20° off the gromagnetic ficld
line, while those for typical rising tones and hooks hiave broader angular distributions with
respect to the geomagnetic field line. We will present a detailed analysis of propagntion
characteristios for the chorms emissions observed along the dayside magnetopause, compar-
ing it with encrgetic electrons (>3 keV) during the WFC olwervations, observed by the
Energetic Particle and Ion Compasition instrument (EPIC) onboard GEOTAIL.
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Dayside and nightside observations of the low-
latitude boundary layer

M. Fujimoto (Dept. Phys., Nagoya Univ., Chikusa, Nagoya 464-
01)

A. Nishida, T. Mukai, Y. Saito, T. Yamamoto (ISAS)

T. Terasawa, M. Nakamura, H. Kawano, M. Hirahara (Dept.
Earth and Planetary Physics, Univ. of Tokyo)

S. Machida (Dept. Geophys., Kyoto Univ.)

S. Kokubun (STEL)

Because of its imporlance, intense observational studies of the
low-latitude boundary layer (LLBL) have been done to under-
stand its structure and dynamics. The studies so far, however,
have been made only in the dayside portion of it, since the data
have been provided by the near-earth orbiting satellites. Because
the Geotail has its apogee far down in the tail, we are able to anal-
yse the data obtained in the nightside LLBL. In addition, as its
orbit is designed so as to skim along the average magentopause,
detailed analysis of the dayside LLBL is also possible. In this
paper, laking these advantages, two datasets of the LLBL are
studied. One is obtained on the duskside flank at X ~ —30.
The region there is found to consist of two layers, the outer BL
which is sheath-like, and the inner BL, sandwiched between the
outer and the plasma sheet. In contrast to the outer, the inner BL
is almost stagnant and is filled with bi-directional electrons with
encrgies < 100 eV. The plasma sheet ions are also detected in this
region. Reconncelion belween the outer BL and the plasma sheet
ficld lines is a possible mechanism for its formation. A report on
the detailed analysis of the other dataset from the morning-side
LLBL will also be given.
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Structure of Distant Tail Magnetopause : GEOTAIL Observations

T. Yamamoto, T. Mukai, Y. Saito, A. Nishida (ISAS)
S. Machida (Kyoto Univ.), T. Terasawa, M. Hirahara (Univ. Tokyo)
S. Kokubun (STE Lab., Nagoya Univ.)

The magnetopause structures in the distant magnetotail are discussed by
using GEOTAIL magnetic field and plasma data, with a focus upon plasma/
momentum transfer across the boudary. The magnetopause often shows
tangential discontinuites, but this is not always the case. We often see hot
plasma sheet paricles which directly face with the magnetosheath plasmas.
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Identification of the magnetopause based on GEOTAIL data

T.Ohkubo T.Yamamoto T.Mukai Y.Saito (ISAS)
S.Kokubun (STE Lab.,Nagoya Univ.) S.Machida (Kyoto Univ.)

GEOTAIL satellite has been making observations in the distant
magnetotail since September 1992, and gives us a comprehensive data
set with high time resolution,

We investigated what criterion we should use for the identification
of the magnetopause boundary in the magnetotail by GEOTAIL data.
Then, we study shape of magnetopause in the magnetotail .
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Right-handed ion/ion resonant instability in the

plasma sheet boundary layer:
GEOTAIL observation in the distant tail.

H. Kawano, °M. Fujimoto, T. Mukai, T. Terasawa, T. Sugiyama,
T. Yamamoto, Y. Saito, S. Machida, S. Kokubun, and A. Nishida

Geotail has been observing magnetic waves with periods of 9 -
40 s in the magnetotail. Preliminary analysis of the waves with 3-s
magnetic field data shows that the waves tend to be propagating
parallel to the ambient magnetic field and to have a right-handed
polarity. Tsurutani and Smith [GRL, 1984, p331] and Tsurutani
et al [JGR, 1985, p12159] identified similar waves in the date
of ISEE 3, and suggested that the waves were caused by tailward
streaming ion beams in the plasma sheet boundary layer (PSBL)
through the right-handed ion/ion resonant instability. However this
interpretation was not necessarily decisive since the properties of
the beam ions were deduced from the data of the high energy par-
ticles, not directly taken from those of the low energy ions.

An excellent example of the right-handed ion/ion resonant in-
stability is observed on October 8, 1993, when Geotail was in the
distant tail of Xgspyr = —142Rp. Preceding and following a passage
of a plasmoid, magnetic noises having a right-hand circular polar-
ity with the frequencies around the proton cyclotron frequency are
detected. Especially, the event after the passage lasted for more
than 10 min., and the ion plasma in this boundary layer was com-
posed of a tailward streaming cold dense plasma and a warm tail-

SRR (X~200Re) THME O
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Observation of the thin current sheet
in the distant magnetotail (X~200Re)

O1. Shinohara, T. Terasawa (Univ. of Tokye), T. Mukai, Y. Saito (ISAS), 5. Machida (Univ. of
Kyoto), LEP group, T. Yamamoto (ISAS), 5. Kokubun (STE lab.), and MGF group

GEOTAIL satelite often observed a fast transition between the north and
south lobe in the distang magnetotail. We select such current sheet
transition events and estimate thickness of the current sheet.
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ward beam coming presumably from the plasma sheet, drifting at
1000 km/s relative to the former along the field line. We have used
this distribution as a source function for & linear Vlasov analysis,
and confirmed that the generation mechanism of the waves can well
be explained in terms of the resonant interaction with the beam.

Statistical analysis of the waves is also under way to survey the
nature of the waves in more detail. So far we have visually identified
more than 100 wave events having periods of 9 - 40 s in the 3-
s magnetic field data of Geotail. Spatial distribution of the wave
events, distribution of wave periods, propagation directions, and
rotational polarities are surveyed and presented at the meeting. We
are also interested in whether or where we can find waves associated
with earthward-streaming ion beams.

18 Apr., 1994 GEOTAIL/MGF-LEP
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A Possible Tail Current
Disruption Event in the
Middle-Distance Magnetotail:
GEOTAIL Observation
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OF. Temzsawa’, Y. Saito’, T. Mukni®, K. Moczawa®, M. Hirahan®, M. Nakemura',
S. Machida’, T Yamamoto®, T. Nagai®, S. Kokubua®, end A. Nishids®

'DEPP, U. Tokyo, 'ISAS, 'Dept Phys, NagoyaU., *Dept. Geophys. Kyoto U.,
*Dept. Earth and Planet. Sci., Tokyo Inst. Tech., *STEL, Nagoya U
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On January 14, 1994 GEOTAIL was in the middle-distance magnetotail
around (X,Y,Z)=(-96, +9, -4) Re in the GSM coordinate, where we
observed a tailward-to-carthward jon flow reversal at 1450 UT within the
plasma sheet (Fig. 1a and b). - We can interpret this ion flow reversal in
terms of the passage of an X-type reconnection region retreating tailward.
A unique feature of this X region encounter is the observation of counter-
streaming ions (<40 keV/q) and electrons (< several keV):

In Fig. 1c, the difference

dVx = (Vx,ion) - (Vx, cle),
is shown. Between 1445 and 1447 UT, (Vx, ion)<0 (tailward) and
(Vx,ele)>0 (carthward) so that dVx<0. After the ion flow reversal (to
carthward) the electrons flowed tailward between 1452 and 1457 UT so that
dVx became positive. The behaviers of the ions and electrons were normal
and there was ro significant difference in their bulk velocities for the whole
period of the same day (14-20 UT when the plasma and magnetic field data
were available) except the above intervals. We interpret these velocity
differences between ions and clectrons in terms of a field aligned current
generation process expected to occur at the dawnward edge of the tail cusvent

disruption event.
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Characteristics of Unusual Continuum Radiation
in the Magnetotail

SY. Kakehil, L. Naganol, S. Yagitani!, K. Hashimoto?, H. Matsumoto?,
H. Kojima3, PWI team
1 Kanazawa Univ., 2 Tokyo Denki Univ., 3 RASC, Kyuto Univ.

Abstract

Continnum Radiation (CR) with two distinct band structures was
observed in the tail lobe region by the Sweep Frequency Analizer (SFA)
onboard GEOTAIL. A snap shot of the -t diagram taken by the Wave
Form Capture (\WFC) reveals a possibility that the lower band emissions
of the CR is g d by mode ion from (o + })th electron
cyclotron harmonic waves. In crder to confirm this, we solve a hot
plasma dispersion equation using particle data observed simultaneously
with the CR.
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Fig. la (top): Magnitude of the magnetic field IBl. The interval when [Bi<8-
10 nT indicated that GEOTAIL was in the plasma sheet.

Fig. 1b(middle): X componeat of the ion bulk velocity.

Fig. 1c(bottom): Difference in the X components of ion and electron bulk
velocitics, dVx. Owing to the statistical fluctuation, difference with
dVxi<300 km/s is not statistically significant (hatched). A valley (~
1446 UT) and a peak (~1452-53 UT), both pointed by arrows,
showed existence of field aligned currents..
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GEOTAIL observation of Narrowband Electrostatic Noise

(NEN) in the plasmasheet boundary layer
® Satoshi Chikuba !, Hiroshi Matumoto !, R. R. Anderson 2, Yoshiliaru Omura !,
Hirotugn Kojima !, Isamu Nagano 3, Toshifumi Mukai 4, L. A. Frank 2,
Shinobu Machida ®,Yoshifumi Saito * ,\W.R. Paterson ?,
Tatundo Y; to 4,5 Kokubun ®
(1)Radio Atmosplieric Science Center, Kyoto University. (2) Univ. of I0WA
(3) Univ. of Kanazawa (4) ISAS (5) Uinv. of Kyoto
(6) STE Lab, Univ. of Nagoya

In the plasmashect region, so called Narrowband Electrostatic Noise (NEN), as well
as BEN, has been often observed with the Plasma Wave Iustrument (PW1) onboard
GEOTAIL spacccraft. The characteristics of NEN are different from those of BEN
and are characcterized as follows. (1) narrow bands approximately from 20Hz to
2kHz, (2) sinusoidal wave form, (3) dependance on spin , and (4) dependence of the
centeral frequency on the local ion plasma frequency. Taking it into account that
cither cold jon beam or two types of ion flow whose energies are different from cach
other is detected when NEN is observed, ion acoustic instability and its associnted
wave can be responsible for the NEN generation. In the present paper, we will
introduce the characteristics of NEN observed with GEOTAIL ein the plasmashect
and discuss its generation mechanism in terms of jon acoustic instability.
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Identification of Slow-Mode Shocks in the Earth's Magnetotail
* Y. Saito (ISAS) T. Mukai (ISAS) S. Machida (Kyoto Univ.)
M. Hirahara (Univ. of Tokyo) T. Terasawa (Univ. of Tokyo)

A. Nishida (ISAS) T. Yamamoto (ISAS) and S. Kokubun (STE Lab.)
We have identified slow-mode shocks between plasma sheet and lobe at the
mid-tail to the distant-tail regions by using three-dimensional magnetic field
data and three-dimensional plasma data including density, velocity, tem-
perature, and heat flux of both ions and electrons observed by GEOTAIL
satellite. At the upstream side of the slow-mode shocks, leakage of the elec-
tron heat flux is observed, and at the downstream side of the shocks, flat-lop
distribution functions of electrons are observed. We have found
backstreaming ions at the upstream side of the slow-mode shocks, which
may be important in understanding the dissipation mechanism of the slow-
shocks in collisionless plasma. We have also found acceleration of cold ions
between the upstream and the downstream of the slow-mode shocks which
may reflect the kinetic structure of the slow-mode shock.
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A42-03 Plasma Sheet Current Structure in
Magnetotail: Doubly Humped Electric Current Sheet

M. Hoshino, T. Yamamoto, T. Mukai, A. Nishida (ISAS), S.
Kokubun (Nagoya Univ. STEL) and GEOTAIL Team

We discuss the structure of plasma sheet in the distant magnetotail
observed by the GEOTAIL satellite. By taking an ensemble
average of the magnetic field data in the magnetotail, we obtain
that the statistical structure of the plasma sheet can be expressed
as a doubly humped current sheet, which is quite different from
the standard Harris-type current sheet. We also shortly discuss
a possible model to explain the formation of the doubly humped
current sheet.

The earth's magnetotail is confined to an approximately
cylindrical volume due to the interaction between the solar wind
and the earth's magnetic field, and the region of weak field and
hot plasma which is known as the plasma sheet is formed in the
equatorial plane. Such a plasma sheet used to be approximated
by the Harris solution, which is known as an equilibrium solution
in the Vlasov description. By looking at individual neutral
sheet crossing of magnetic field data observed by satellites,
however, one can find that the plasma sheet structure is
complicated and is not simply described by the Harris-type
solution. Main reason may be attributed to the irregular, flapping
motion of the magnetotail probably excited by the external,
turbulent solar wind pressure. The irregular, flapping motion
makes the measurements of magnetic field structure complicate.
However, if we could take an ensemble average of the neutral
sheet crossing events, peculiar structures can be smeared out,
and the statistical plasma sheet structure would be obtained.
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Magnotospheric Convection in the Distant Tail

A. Nishida, T. Mukai, T. Yamamoto, Y. Saito (18AS),
S. Kokubun (STE lab), S. Machida (Kyoto Univ.)

Profile of magnetospheric convection in the distant tail at x_T-TS to
200 Re is studied with the combined MGF and LEP data of GeoLa:! sfc
for quiet (Kp= 0 to 2) and moderately disturbed (Kp= 3 to 5) times.
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Using magnetic field data during the GEOTAIL satellite covered
the plasma sheet region, we make the histogram of frequency of
occurrence distributions of the magnetic field. Since we may
assume that the satellite can cover equally the plasma sheet
regions by takining into account of many different types of the
neutral sheet crossing events, the events number of the occurrence
distribution of B, should be proportional to the region size as a
function of B,. If the plasma sheet could be approximated by
the Harris-type structure, the occurrence frequency should be
almost equally distributed, except for the lobe region with about
10 nT. However, we can clearly observe two peaks of frequency
both in the weak magnetic field regime and in the strong magnetic
field regime, which correspond respectively to the neutral sheet
region and the lobe region. We can conclude that the distribution
having two peaks of the occurrence frequency suggests a doubly
humped electric current sheet.
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The effect of heavy ions on the slow
shocks in the geomagnetotail

survey of this heavy ion effect is also made. These results
suggest that the effect of heavy ions is one of the possible
nechanisas which explain the discrepancy between two- fluid

theory and the observations.

K. Nakasura®, M. Fujimoto and K. Maczawa
Department of Physics, Nagoya University, Nagoya, Japan

The effect of heavy ions on the slow shock, which is
accompany the reconnection in  the
geosagnetotail, is investigated using one-dimensional hybrid
code simulation (ion particle, charge ncutralizing massless

electron fluid). ¥hen all ions are protons, the slow shock

considered  to

has an ion cyclotron wave train in its downstrcam region in
accordance with the two-fluid theory. This wave Ltrain,
however, is not observed by the spacecraft excursions in the
Then we include Oxygen ions in the lobe
population with the density fraction as small as 2% of the

geomagnetotail.

total. This results as follows: (1) An Alfvenic precursor is
induced upstreanm of the slow shock by the kinctic effect of
Oxygen ion and propagates ahead of the slow shock. (2) This
Alfvenic precursor changes the state of the incident ions
and disrupts the ion cyclotron wave train. A parasetric
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Characteristics of the Plasmoid Shape Obtained
from MHD Simulation

K. Maczawal, A. Nishida2, Y. Saito? and T. Mukai2
INagoya University 2ISAS

Characteristics of plasma flows initiated by a sudden enhancement
of reconnection in a tail neutral sheet are studied by means of MHD
simulation. It is found that, depending on the beta value of the plasma,
the resultant plasmoid takes a characteristic shape that has a dip at the
equator on the leading edge of the plasmoid. The formation of this
dip is discussed on the basis of the propagation characteristics of the
various MHD wave modes. Possibility of comparisons with the
GEOTAIL observation is discussed.
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Estimation of Tail Reconnoction Points by AKR Onsets
and Plasmoid Entries observed with GEOTAIL spacecraft

Tukeshi MURATA  Hirotsugu KOJIMA  Hireshi MATSUMOTO
Teuguacbu NAGA]  Thisundo YAMAMOTO and Roger ANDERSON
{1) Rodio Atmospheric Scienw Center, l\yvto Unvu'dly,
(2) Earth and Planetary S Tokyo L of Te logy,
{(3) The lastitute of Space and Astronautical Scicnce

(4) Department of Physics aod Astronomy, The University of Jowa

Plasmoids and AKR (Auroral Kilometric Radiation) emissions detected by GEO-
TAIL are studied in conjunction to substorm caset. The observed plasmoids are
assumed to be released at the near earth reconnection point and are ejected tail-
ward at the onset of the magnetic substorma. The magnetaspheric substorm onset is
normelly identified by a sudden enbh t of epergetic particle lux on the geosyn-
chronous orbit. We compared the substorm cnset with AKR power flux measured
by GEOTAIL Plasma Wave Instrument. During the p! t time of substorm,
AKR power flux Is often not zero but remains at low level. However the AKR power
flux jumps up to & substantially high level at the time of substorm onset. Exami-
naticn of the AKR activities revealed that the time of the sudden enhancement of
the AKR power Bux (AKR onset time) turns out to be consistent with the time of
the energetic particle flux ent t on the geosyuch orbit. This indicates

plasmoid edge is distributed around r = =35 [Rejin the GSM coordiuates. These
values show that the location of the plasmoid release is deeper down the tail than
those estimated in previons studies. The size of the plasmoid are 10 ~ 50 [Re] in
the z direction. The size does not depend on the GEOTAIL location indicating that
the propagation velocity of the plasmcid does not vary siguificantly in the deep tail
in the plasma sheet,
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that the AKR intensity enh can be another good of the sub

caset. GEOTAIL often detects single or multiple plasmaids with a certain time
delay after the substorm onset. Knowing the time of the substorm onset and those
of the leading and trailing edges of the plasmoid, we could estimate the location of
the earthside and tailside edges of the plasmoid at the time of the plasmoid release
associated with the substorm onset: This earthside location is so-called a near earth
X-point. For the estimation, however, we need to estimate the traveling speed of the
plasmoid, which is more ot less related to the Alfven velocity an the passage of the
plasmeid. To this end, we used a value of the local AMven velocity in the vicinity
of the spacecrafl. As a result of 9 event studies, the location of the earthside of the
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Velocity Dispersion at the Leading Edge of Plasmoid

©T. Uta, K. Maezawa, M. Fujimoto (Nagoya Univ.), T. Doke (Waseda
Univ.), B. Wilken(MPA¢), T. Terasawa (Univ. Tokyo),
Y. Saito and T. Mukai (ISAS)

We report the results of velocity dispersion analysis of energetic
particles observed at the leading edge of plasmoids by using Low
Energy Particle (LEP) and High Energy Particle (HEP)
measurements on board the Geotail spacecraft. Assuming only a
time of flight effect, the source location is estimated from a
theoretical fitting to the observed velocity dispersion. Fig. is an
example of a successful fitting. However, a simple time of flight
effect does not give a reasongble source location for most cases. It
is suspected that the spatial structure of the plasmoid is equally
important for making the observed dispersion.
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Plasmoid on Average

Y. Kazama!, T. K. Nakamural, T. Nagai 2,
K. Amano?, T. Yamamoto!, and S. Kokubun®

(1) Institute of Space and Astronautical Science, 3-1-1
Yoshinodai, Sagamihara, Kanagawa 229, Japan

(2) Dept. of Earth and Planetary Sciences, Tokyo Institute
of Technology

(3) Solar-Terrestrial Environment Laboratory, Nagoya
University

A new fitting method has been developed and applied to
the plasmoid observation by the GEOTAIL satellite. This
method, which we call "soft fitting method®, is regarded as one
kind of least square method, and it can determine both the
fitting function and fitting parameters at the same time.

Ten Bz bipolar structures observed right after substorm
onsets [Nagal et al. 1994] are plotted In Figure (a) as an
example. In each event, the time t = 0 is the substorm onset
time. By adjusting the scaling parameters with our method, we
can rescale these events as shown in Figure (b). Averaging of
these data gives the most probable picture of plasmoid Bz

bipolar structure, which is plotted in Figure (c).

Reference: Nogai, T., K. Takahashi, H. K , T. Y to, S. Kokub

and A. Nishida, Initial Geotail survey of magnetic substorm signatures in
the magnetotail, Geophys .Res. Lett. in press, 1994.
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Magnetic Field Structure of Plasmoid Observed with
GEOTAIL -1

T. Nagai (Tokyo Int. Tech.), K. Takahashi (STE Lab.)
H. Kawano (Univ. of Tokyo), T. Yamamoto (ISAS),
T. Mukai (ISAS), S. Kokubun (STE Lab), A. Nishida (ISAS)

For plasmoid events (tailward plasma flows associated with
substorms) in the magnetotail X < -50 Re, Bz often shows a
bipolar structure (70 %). A half of the events have strong and
rcgular By deflection. The core structure is not common (20
% of the bipolar Bz events) and it is associated with the strong
By deflection. The estimated tailward velocity of plasmoids is
approximately 560 km/s and the estimated location of their
generation is around -33 Re.
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Study on By- Fields in Plasmolds

® 8. Machida (Kyoto Univ.), T. Mukai, Y. Saito,
T. Yamamoto, A. Nishida (ISAS),
M. Hirahara, T. Terasawa (Tokyo Univ.),
K. Maezawa (Nagoya Univ.), and S. Kokubun (STE Lab.)

Non-zero dawn-to-dusk ( or dusk-to-dawn ) magnetic ficld By can be
frequently observed with the magnetometer onboard the GEOTAIL. At
times, the inteasity of the By field reaches the value of the Bx component
in the lobe region. Through analyses of the Low Energy Particle (LEP) and
magnetometer (MGF) data for numbers of plasmoid events, we {ound that
the intensity of By takes its maximum in the region where the plasma beta
B is nearly equal to unity. It was also found that the ercrgy density of the
By, i.c., By’ has a positive corrclation with the dynamic pressurc of the
tailward plasma flow mav,”. In this study, we proposc a method to predict
the intensity of By ficld from the observed values of n, v,, and B.
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A Cause for Core Fields in Plasmoids

T. Mukai, T. Yarmamoto, M. Hoshino, Y. Saito, A. Nishida (all a1 ISAS)
§. Machida (Kyoto Univ.), T. Terasawa, M. Hirahara (U. Tokyo)
T. Nagai (Tokyo Inst. Tech.). S. Kokubun (STE Lab.)

The near-carth reconnection model of magnetospheric substorms predicts
that a plasmoid is formed at substorm onset due to magnetic reconnection in the
near-carth tail and subsequenily propagate downtail ot high speeds. The expected
signature of the plasmoid is o north-to-south bipolar variation of the magnetic ficld
that contains hot, fast waitward flowing plasma. The magnetic bipolar (Bz) variationis often
sccompanied by variations in the Bx and By components as well, While the Bx variation is
usually interpreted as a measure of the distance from the neutral sheet, the generation
process(es) of the By variation has not fully been understood. Among several parerns of
the By variations, we discuss a possible mechanism for generation of intense core fields.

The magnetic field variations in a plasmoid, at times, show the existence of an en-
hanced field inteasity (core field) perpendicular to the bipolar component, as shown in Fig.
1. A clear bipolsr variztion in the Bz component is soen duting the time period of 1252-
1303 UT, in which the By component shows an enhancement pecked at the timing of the
sign change in the Bz bipolar varistion. (In this case the enhancement is so intense os to
exceed the magnetic field intensity in the lobe after 1345 UT.) In the intease care field
region, the toin! pressure increases, and the ion distribution function shows perpendicular
heating. The plasma bulk velocity shows a gradual increase with time i the tajlward disec-
ton(Vx negative). This trend is common in many plasmcids, suggesting that the plasmaoid
is pushed for the tailward propagation by a piston-like driving force. Itis also noted that the
plasmas prior to the encounter of the plasmoid are stagnant or flowing canthward. These
signatures suggest that the enhancement (core ficld) of the magnetic field is generated by the
compression as aresult of the interaction of the fast tailward flow with the stagnant plasma.
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Magnetotail configuration change during January 25, '93 storm

R. Nakamura, S. Kokubun, Y. Kamide (STEL/Nagoya Univ.)
T. Yamamoto, K. Tsuruda, A. Matsuoka (ISAS)
L.A. Frank, W. R. Paterson (Univ. lowa)
IDA Swudy Team

Using extensive pround-based magnetic field data and data obtained by GEOTAIL we
have examined dynamical change of the tail during a storm which started on January 25,
1993. GEOTAIL was at X = -90 RE near the center of the tail. Ground-based magnetic
field data are used to identify substorm and storm timings as well as the distribution of the
associated current sysiems. The magnetic field magnitude at GEOTAIL increased up to 35
nT duning the initial phase. During the main phase, during which several substorms took
place, GEOTAIL d frequently into the mag beath-like region. By performing
minimum vanance analysis we examined the normal angle to the boundaries. It is shown
that the contribution of the solar wind dynamic pressure, and therefore the effect of flaring,
becomes important only for the later magnetosheath entries. We discuss possible
evolution of the magnetotail structure related to the storm/substorm disturbances.

Horizontal component of the high-latitude magnetograms, GEOTAIL magnetic field data
of January 25 1993 are shown in Figure 2. The beginning of the main phase of a storm
started around 1100 UT after compression. After the neutral sheet crossing at 0810 UT
GEOTAIL entered into northern lobe with strong field (17 ~ 20 oT). In the auroral zone,
weak negative bay started from ~0930 UT and onset of strong westward electrojet
enhancement of ~ 500 nT ook place from 1220 UT. GEOTAIL observed plasmoid
signature {rom ~ 1140 UT and from 1330 UT, and tail field decreased. During the period of
the subsequent clectrojet enhancements, GEOTAIL observed several entries into a very
dense plasma and disturbed field region such as around 1500 UT, 1530 UT, 1850~1905
UT, and 1940~1950 UT, which are identified as sheath entries as indicated in the
figure.

We examined the possible direction of the boundary during the magnetosheath crossing
by performing a minimum variance analysis. Figure 2 shows the obtained normal vectors
of the boundary. It can be scen that the boundary that was crossed before 1800 UT was
nearly aligned to the X-Z plane, but the boundary afterwards significantly changed its
direction. This systematic change in the boundary direction may suggest the accumulation
of the flux of the tail, and therefore the importance of the dynamic pressure during this
period. We further discuss the possible evolution of the il confliguration during
the storm period.
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Structures of the Distant Magnetotail During Magnetic Storms

Kokubun, S, Y. Kamide, and R. Nakamura (STEL Nagoya University)
T. Yamamoto, K. Tsuruda, T. Mukai, and A. Nishida (ISAS)
H. Matsumoto (RASC, Kyoto University)

On the basis of GEOTAIL magnetic ficld observation during the first one

year period, the average profile of the magnetic ficld strength in the distant
tail lobe is confirmed to approximately fit to the power law, B(X) = 125 %
JX]** (X < -130 Ry), derived from the ISEE 3 observation [Slavin et al.,
1985]. The lobe magnetic field intensity is usually in the range of 7 - 10
nT in the distance beyond 150 R;. However, we occasionally observed large
field magnitudes of more than 20 nT in the distant tail lobe. From the scan
of daily plots of GEOTAIL data we selected intervals when total intensitics
of magnetic field in the magnetotail were larger than 20 nT. These events
occurred during periods of enhanced magnetic activity. The largest field
magnitude was observed at a position of Xg,,, = -184 R, on March 9, 1993,
when a moderate magnetic storm was in progress.

Figure | shows GEOTAIL and IMP-8 magnetic ficld data obtained on
March 8-9, 1993. A sudden change of sheath magnetic field was observed
with GEOTAIL at 2208:10 UT at a distance of Xy, =-183.9R,. During the
interval shown in Figure 1 GEOTAIL was located at a position of 29 R,
from the nominal center of the magnetotail ( Yy, =14.1-20.0, Z,,.,,=26.3-
19.5 ). A scrics of entries of GEOTAIL into the tail lobe were observed in
intervals of 0112-28, 0147-0210, 0406-15, 0439-52 and 0548-0705. The
largest value of the lobe magnetic filed, 53.0 nT, was observed at 0121:03
UT during the first lobe entry.

In comparison between the magnetic data from GEOTAIL and IMP-8 we
note that IMF variations were strikingly similar to magnetic variations in the
distant magnctosheath as observed with GEOTAIL, although field
magnitudes in the distant magnetosheath were slightly smaller than those of

Acknowledgments. We thank T. lyemori, K. Hayashi, K. Vumoto, H. Luehr, E Friis-
Christensen lor providing ground magnetic field data.
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Figure 1 Horizontal component of the high-latitude magnetograms, GEOTAIL magneuc field
data of January 25 1993
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Figure 2 The normal vectors of the boundary associated with entries into the magnetosheath

IMF. It is important to note that both B, components of IMF and sheath
magnetic field were southward during certain intervals before the lobe
entries of GEOTAIL.

If lobe ficld of about 50 nT is caused by the compression due to the
external pressure without additional magnetic fluxes to the average state, the
radius of the tail would be a half of the average radius, ~12 R, ( the average
lobe ficld is about 10 nT). If a directional change of the solar wind causes
the spacecraft entry into the tail for such a compressed magnetotail,
deflection change is estimated to be about 8°. Another possibility is an
magnetic flux increase not to reduce the tail radius. As noted above we
observed thal spacccrafi entries were preceded by southward sheath
magnetic fields during a growing stage of ring current activity. This
suggests that the dayside merging of southward IMF contributes an increase
of magnetic flux in the distant tail down to about -200 R,

March 8 -9 1993
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Figure 1. Time for GEOTAIL data is shifted by 34 min taking into account
an approximate propagation time of IMF effect to the distant tail,
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B21-01 Characteristics of storm time geomagnetic variations
observed in low latitudes (2)

Satoru Tsuncmura ( Kakioka Magnetic Observatory )

Characteristics of geomagnetic variations associated with S3C s and
SI's observed in lov latitudes are examined using one minute magnetic data
at Kakioka (1976-1992), Memambetsu (1985-1992), Kanoya (1985-1952) and
Chichijima (1989-1992).

It was shown at the spring meeting that high occurence frequency (90 %
or more) of positive (eastward) variation in D component at S5C s and Sl's
for all local time ranges reported at Kakioka from 1976 to 1982 is reduced
to 60 to 70 % if the data are converted to geomagnetic dipole coordinate
from the routine observation coordinate which is based on local declination.

However, the superposed variation of 5SC s and 51's shov anomalously
large, eastward variation in D component in local morning hours (Fig 1)
compared with those in other local times. Variations in D component at
SSC's and SI"s are primarily thought to be attributed to lonospheric origin
of current which is driven by field-aligned source currents connecting high
latitude fonosphere with the magnetosphere. The equivalent current system
vould take a form of twin vortices and might cause the anti-symmetric varia-
tion sense in D component with respect to the noon-midnight meridian

Effect of the large deviations in D component of S5C's and SI's in
the morning hours causes net positive variation in D component in the
suzaation of all the events in all local times. In the existing model of
the equivalent current system of SSC's and SI's there may be no divergence
of curreats in lov latitudes. It will be necessary to take into account
some other effects. such as field-aliged current in the magnetosphere
to explain this result.

In the paper, the characteristics of D component variation in the
norning hours will be discussed more precisely and some speculations will be
presented,

B21-02

Global Structure of Geomagnetic
Pulsations Associated With SSC’s

CFE BB k& 3L 2
('® AMAZREE
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* 1. Toshimitsu !, M. Itonaga ? and T. Kitamura 3
! Department of Physics , ? Computation Center and ° Department
of Earth and Planetary Sciences, Kyushu University

We studied geomagnetic pulsations associated with five storm
sudden commencement ( SSC°) events observed at equatorial and
low latitide ground stations as well as at four high-latitude ones
( Syowa, Husafell, Tjornes and Aedey ) from 1992 to 1993.

Geomagnetic pulsations were obtained as residuls from raw geo-
magnetic data using a piecewise cubic polynominal ( PCP ) filter
which can extract oscillating parts more suitably than the clas-
sical linear filters. Assuming a model composed of exponentially
dumped sinusoids :

P
Sy = Z)h:"o“ ms(u.n -+ Q'i-)
k=1

(R=0,1,..,N 1)
for 2 5 min ( N = 100 ) interval of the residual data obtained by
the PCP filter, we estimated the parameters ( damping factors ay ,

angular frequencies wy, initial amplitudes 4; and initial phases ¢, )

Stacked record of S5C (1876-92) at KAK (Dipole frame)
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Fig 1 Superposed variations of vave forms of 55C" s onset times of which
are devided to eight groups of local time ranges. Time span of each
graph Is one hour and the onset is positioned at 20 minutes after the
beginning of the curve. The length of longitudinal bar at the left
side of each curve corresponds to 40 nT varlation. On each curve
standard deviations are denoted every 5 minutes.
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Figure 1 : The power of each sinusoid integrated over 5 min interval is
plotted with gray scale.

in each interval using a modified Pisarenko method while sliding
the interval by 15 s,

Figure 1 shows a temporal variation in frequency of the sinu-
soids estimated for the H component at Teresina ( Brazil ) from
15:12UT to 15:28UT on Aug. 13, 1992. Characteristic frequency
components are clearly seen around 15:22UT. In addition, the dom-
inant frequencies are almost the same for all stations including four
high-latitude ones in each SSC events we analyzed,
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Instantaneous Propagation Mode of SC and Meaning of Onset Time of
Geomagnetic Variations

T. Araki, 5. Fujitani(Kyoto Univ.), K. Yumoto, K. Shiokawa(Nagoya

Univ.), D.Orr, D.K.Milling(York Univ.), G Rostoker(Univ. Alberta),
H.Luhr(Technical Univ. Braunschweig), H.Singer(NOAA), S. Tsunomura,
Y. Yamada(Kakioka Geomag. Obs.)

An exceptionally sharp and large pulse of the H-component was ob-
served in the very beginning part of an geomagnetic sudden commence-
ment on Karch 24, 1991(Figure 1). The amplitude was 202nT at Kakioka
(geomag. lat = 26.6") near noon while the maximun amplitude of SC e
ver observed there was 124nT. The duration was 60-80 sec. From anal-
ysis of available high time resolution digital data we concluded
that this pulse was caused by an anomalously strong compression of
the magnetosphere and propagated from dayside to nightside with the
compressional HM wave velocity[Araki et al., 1994].

Figure 2 shows 4 min plots of the H-component observed along the
210°meridian chain near noon and SAMNET in UK in early morning on
the expanded amplitude scale. Time delay of the pulse in the two
pagnetometer chains can be easily seen by time difference of two ho-
rizontal bars. The delay is 30-40sec which corresponds to propaga-
tion velocity of 350-450km/sec around the ionosphere.

If we check carefully the onset time of the pulse, however, we
notice that the onset is almost simultaneous in the two chains
(around 0341:30 UT). Although it is difficult to determine the onset
tine more precisely, because of the finite sampling time(5sec for
SAMNET and 1 sec for the 210°* chain), ambiguity of the onset time is
much less than the delay time of the pulse(30-40sec). This suggests
that there exists an 'instantaneous' propagation mode. We consider
that a precursor of the pulse is propagated as the zeroth order
electromagnetic waveguide mode in space between the ionosphere and
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Correlation between Pi 3 Magnetic Pulsations and Magnetopause
Motion

H. Matsuoka, K. Takahashi, K. Yumoto, K. Shiokawa,
S. Kokubun (STEL), and T. Yamamoto (ISAS)

Recently we found that Pi 3 magnetic pulsations in the magnetosphere
are observed in association with variations in the solar wind dynamic
pressure. In this paper we compare magnetopause motion observed by
GEOTAIL and Pi 3 pulsations observed by a magnetometer network on
the ground and demonstrate that magnetopause location changes are
correlated with Pi 3 magnetic field varjations. The correlation suggests
that Pi 3 pulsations in the magnetosphere are driven by changes of
magnetopause surface current.
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Spatial Distribution of Pc3 Pulsations
Observed by the Geotail Satellite

T. Tsunckawa, K. Takahasi, K. Yumoyo,
and M. Kokubun(STEL) T. Yamamoto(ISAS)

We have studied the spatial occurrence pattern of P ¢ 3 magne-
tosonic pulsations observed between September 1992 and September
1993 in the dayside magnetosphere by the Geotail Satellite. The P ¢ 3
pulsations were observed most often when the satellite was in the 08-12
local time sector.
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The Coupled MHD Oscillations of Magnetospheric Cavity and
Field-Line with an Anisotropic Conducting Ionosphere
A. Yoshikawa', M. Itonaga®, and T. Kitamura®
'Department of Physics,’ Computation Center, and
*Department of Earth and Planctary Sciences, Kyushu University

‘The coupling oscillations between the shear Alfven wave and the compressional wave
with an anisotropic conducting ionosphere have been dicussed. The global compres-
sio0al mode can excite the shear Alfven mode in a wide region of the magnetosphere .
The ionosphenic divergent current can contral the field aligned wave length of the shear
Alfven waves and the ionospheric rotational current can exchange the energy of
compressonal mode into shear Alfven made or vice versa It means thata new coupled
moade have been arised. The ionosphenc Hall and Pedersen conductivities control the
elficiency of coupling between the shear Alfven mode and the compressional mode.
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B21-07 Global Structure of ULF Waves
Observed in the Polar Region

°Y. Tonegawa, Y. Ebihara, N. Iwata
(Tokai University)

K. Hayashi
(University of Tokyo)

In order to investigate gencration and propagation mechanisms of ULF
waves, we are using magnetic field data observed at STEP polar network
and Syowa-Iceland conjugate stations, as well as a few ordinary magnetic
observatories. The stations are distributed globally in the polar region, and
they are also composed sub-network with locally dense distribution.

At most of the stations, ULF waves in the Pc 5 frequeacy range were
observed in the momning side for thres successive days of January 1 to 3,
1993. We are going to analyze global and dynamic structures of the wave
characteristics.

Stations Abr. Geographic Geomagnetic
Lat.  Long Lat. Long.

Whitehorse  (WHS) 60,7 224.9 63.2 227.1
Fort St. John (FSJ) 56.2 239.1 62.0 294.9
Lucky Lake (LCL) 51.0 252.9 $9.6 314.1
Parksite {PKS) 52.2 252.8 60.8 313.6
LaRonge (LRG) 55.2 254.6 64.2 315.1
Kiruna {KIR) 67.8 20.4 64.5 103.2
Syowa {SYO) <-69.0 39.6 ~66.2 71.8
Sanze (SNA) -70.3 357.7 =-60.6 44.4
Narsarsuag  (NAQ) 61.2 314.6 66.7 44.0
GooseBay (GSB) 53.3 299.6 62.0 23.1
Schefferville (SEV) 54.8 293.1 64.5 14.6
B21-08
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Non-conjugacy of magnetic pulsations associnted with
regular period pulsating auroras
Natsuo Sato (National Institute of Polar Research)

Regular period pulsating auroras(T~ 1 5sec) were observed at Husafell in
Iceland by fixed direction photometers. Regular period magnetic pulsations
were also observed nssociated with the pulsating auroras at 3 stations in
Iceland. However, magnetic pulsalions cbserved at Syowa, conjugate point of
Iceland, showed non-conjugacy, and their period was about 2 times longer
than that in leeland.
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Figure 1. Wave forms observed at global network stations in the polar
region on Jacuary 3, 1993. It is shown that the wave activity is deminant in
the local moming at high latitudes.
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B21-09  EXOS-D Satellite Observation

of FAC’s and Associated ULF waves in

the Cusp Region in Response to Field
Variations of IMF By Component

°T. Sakurai and N. Iwata (Tokai University)

We have studied field-aligned currents (FAC’s) and associated ULF
waves in the cusp region of the magnetosphere observed by the EXOS-
D satellite and resulting DPY field variations (disturbed polar region
magnetic field variations due to the interplanetary magnetic field (IMF)
By component) observed on the ground, and their relationship to the
IMF variations. .

In this report both individual and statistical studies were catried out.
A statistical study reveals that a weak linear relationship is found to
exsist between the current intensity of the cusp region FAC's, and the
north-south component Bz irrespective to the polarity of the east-west
component By of the IMF’s,

However, several events of the FAC’s with a strong current intensity
skowed a clear relationship to the pelarity of By of the IMF’s. West-
ward (negative) deflection of By component of the IMF’s causes sirong
FAC’s. Such an IMF By dependence of the FAC intensity can be cleatly
demonstrated. In a case of a small positive By of the IMF's, a pair of
weak FAC’s (upward current in higher latitude side and downward cur-
rent in the lower latitude side) was observed in the cusp region confined
in a narrow region in both of the magnetic local time (arcund 9 - 12
MLT) and of the latitude (77° - 88° Inv. lat).. While in a case of large
negative IMF-By component a pair of strong FAC's and associated ULF
wave enhancement were observed. Flow direction of the FAC’s reverses
to that of the FAC'S in the small pasitive By component. In response to
the large negative excursion of the IMF By component the DPY mag-
netic field variations and enhanced ULF wave activities were observed
on the ground in the cusp region.

In conclusion the DPY field variations can be interpreted as the
ground-based magnetic field variations resultant from the ionospheric
Hall currents caused by the FAC's in the magnetosphere when the IMF
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Pc 1-2 Pulsations Observed with the AGO Network in Antarctica

®H. Fukunishi ' , M. Taguchi ' , K. Hayashi *,
LJ. Lanzerotti ’
5: ;amllg g g«::mcg {,d:atu Univmo
: Facu den niversi
3:AT & T Bell I.a?a-atarias vd

The first AGO (Automatic Geophysical Obscrvatory) was Deployed at
P2 (geographyic lat., 85.7° S, long., 46.4 ° W ; geomagnctic lat,, -70.0 °,
tong., 18.6 °; altitude, 1860 m) in December 1992. A search coil magne-
tometer which is one of six instruments installed at AGO P2 observed
magnetic pulsations in the frequency range of 0.001 - 1.0 Hz continu-
ously from December 25, 1992 to May 31, 1993. The dynamic spectra
showed occurrences of various kinds of Pc 1-2 pulsations in the frequency
range 0.1 - 1.0 Hz. The features of Pc 1-2 pulsations observed on quict
and disturbed days are shown.

KEN S FIIHEXRANESOMRYTRNS L HRARNT S A GO (-
tomatic Geophysical Observatory)®BFaRiE % 10854EICEEL. AGO
EROCLERBIOWRHTEELTAY =5 FK$D T. J. Rosenberg %Y
—4#'—& ¥ 3 PENGUIn BB (Polar Expericent Ketwork for Geophysical
Upper Atmosphere_lnvestigations) Z19904EICR 9 — b SHic, ZDRHH
(268 LiZmT & 5 IR REEIEO 6 » Bt (P1~P6) IZfRARRIET %
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BENINMBIE. 75+ 2 R - EHS, Y—-F 24BN, £K
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By component turned to the westward (negative) polarity with a large
deflection. ULF wave activities also enhanced in association with these
DPY field variations. Figure shows an example of the magnetic field
variations observed by the EXOS-D satellite (top two pannels). The
large negative deflection of the Yd(By) component of the magnetic field
indicates the strong FAC's, which occurred in association with a sud-
den westward deflection of IMF By component. The observed herizontal
magnetic field vectors are plotted along the satellite trajectory in the
polar map in the bottom pannel .
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DEPENDENCE OF P12 OCCURRENCE PROBABILITY
ON SOLAR WIND PARAMETERS

TAKAO ITOH (NAGANO TECHNICAL HIGH SCHOOL)

The conditions for the occurrence of the

Pi2 pulsations at Memambetsu (geomagnetic

latitude 34.6°) are investigated using solar

wind 1-hour value data for the period 1965-

1990. The following results are obtained: The

occurrence probability of the Pi2 pulsations
increases roughly linearly with docreasing Bz
componaent of the interplanetary magnetic field

(IMF) for the range of Bz<4nT. It also

increases with increasing solar wind velocity

). This V dependence is approximately

expressed to be proportional to V?, and

becomes stoeper when the dipole tilt angle

B21-12 Characters of Pi 2 Pulsations
Observed at Northern Stations of the 210° MM Chain
*H.Osaxt!, K.Yumoro!, K.Suiokawal, Y. TAnAKA!,
5.LSorovyev?, G.Kavusxar?, E.F.Versunod®, V.F.Osond®
and
210° MM MacneTic OservaTioN GROUP
ASolar- Terrestrial Environment Laboratory, Nagoya University,
Toyokawa , Aichi 442, Japan
2Institute of Cosmophysical Research & Aeronomy (IKFIA), Yakutsk,
677891, Russia
3[astitute of Cosmophysical Research & Radiowaves Propagation
(IKIR), Kamchatka, 684054, Russia

In order to clarify the correlation of high- and low-latitude Pi 2
pulsations, we have analyzed 1-s maguetic data from Chokurdakh
(® = 64.75%), Magadan (& = 53.70°), and Moshiri (& = 37.76°) ste-
tions along the 210° magnetic meridian (MM). It is found that tke H-
component Pi 2 amplitudes were of almost the same order from Moshiri
to Magndan, and became 5~10 times larger at Chokurdakh. The D-
component amplitudes, on the other band, increased exponentially from
Moshiri to Chokurdakh.

The data of the lower latitude stations (|®] < 50°) of the 210° MM
chain also have been analyzed in order to clarify the similarity among
the low-latitude Pi 2's sigoatures. It is found that amplitudes of the
H-component low-latitude Pi 2 pulsations were almost the same and
were independent of maguetic latitude, while D cornponeats depended
on magnetic latitudes and increased exponentially from low to high
latitudes.

It ;s found that these two results were consistent with each other. Asa
result the H-component amplitude is almost the same from Guam (® =

(x ) approaches zero. The Pi2 occurrence

probability is higher for the positive By case
of the IMF than for the negative By casc when

x 1s negative, and the situation is reversed

when y 45 positive. The solar wind density

(D) increages tho probability, and {its
dependence i1s approximately expressed to be

proportional to D°- ¢

The depondence of the Pi2 occurraence

probability on solar wind parameters and the

dipole tilt angle above mentioned has a lot of

similar character to that of AL and an

indices, which are considered to represent the
intonsity of

substorms. The similality

suggests a close relationship between the
occurrence probability of substorms and the
input rate of the solar wind energy into the

magnetosphere.

9.02%) to Magadan but increases at Chokurdakh. The D-comaponent
amplitude, on the otber hand, increases exponentially from Guam to
Chokurdakh.
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B21-13
A Comparison Between Aurora Modulation and
Equatorial Pi2 Geomagnetic Pulsation

s, S, dbE = (LK ED
Fifreg  (Bint)
O.Watanabe', 0.Saka', T.Kitamura', A.Kadokura®
1) Dept. of Earth and Planetary Sci., Kyushu Univ., Fukuoka.

2) Aurora Data Center, National Institute of Polar Research, Tokyo.

Occurrence of low-latitude Pi2 pulsations measured by
fluxgate magnetometer at Huancayo, Peru (dip-equator) and at Kuju,
Japan (L=1.2) is compared with the auroral images obtained at
Syowa station, Antarctica (L=6.7) during the auroral break-up's in
the pre-midnight sector. The auroral break-up's started in the field
of view of Syowa station are picked up in this report. The Pi2
oscillation begins with the increase of H component at the onset of
WTS and continues during the course of WTS. WTS is often
followed by North-South oriented auroral arc structures which may
turn on and off sporadically during the substorm life time, We found
a modulation of these structures may be correlated to the equatorial
Pi2 pulsations. We suggest that the equatorial Pi2 pulsation is not
only the signature of the break-up onset but also represents the HM
processes taking place during course of the auroral substorm.

B21-14

Equatorial localized phase differences
of Pc4 type pulsations

BRI ¥ MR BT AN B
HMKRFEFE

°M. Shinohara, N. Hosen and T.-1. Kitamura
(Dept of Physics, Kyushu Univ, Fukuoka 812, Japan)

The latitudinal phase structure of Pc4 type ULF wave were studied
statistically in low and equatorial latitudes. The data used here were
taken from the Brazilian array which consists of five stations, and extends
latitudinally from the dip equator to 25 degrees south.

The results were summarized as follow. Pc4 type pulsations were found
to occur in phase at the stations of the array on the night side hemisphere.
On the other hand, there were some phase differences of pulsations be-
tween the dip and offl dip stations on the day side hemisphere. The phase
of pulsations on the dip equator delays with respect to that in other re-
gions during daytime (6h to 18h local time). This phase shift occurs
within a latitudinally narrow region, which is several degrees in width.
This behavior is same as that of P'i2 pulsations in this region.
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a) Position-time display of aurora on June 16, 1986 at Syowa.
b) Aurora luminosity along the westward motion (from A to B).
¢) Magnetic oscillation at Huancayo (40-150 sec).

Notice the good correlation between aurora luminosity and Pi2 !!
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A STRONG DAWN/DUSK ASYMMETRY
IN Pc5 PULSATION OCCURRENCE
OBSERVED BY THE DE-1 SATELLITE

M. Nosé!, T. Iyemori®, M. Sugiura? and J. A. Slavin®

3 Geophysical Institute, Faculty of science, Kyoto University
? Institute of Resecarch and Development, Tokai University
3 Goddard Space Flight Center

Using tke magnetic field data obtained by the DE-1 polar orbiting satellite,
statistical characteristics of transverse PcS pulsations in the inner magneto-
sphere have been examined. It was found that the occurrence distribution has
a strong dawn/dusk asymmetry. The occurrence is most frequent in the region
around 72° iovariant latitude (ILAT) b 0800 and 1000MLT. The distri-
bution shifts to lower ILAT both in the eatly moming and in the alternoon
sectors.

The dependence of the transverse Pc§ occurrence on solar wind velocity was
also investigated. Results show that the higher the solar wind velocity, the
more frequent the Pe5 occurrence. This fact is consistent with the idea that
the energy source of these Pc5's is in the Kelvin-Helmholte instability on the
magnetopause.

However, if only the solar wind speed controls the occurrence of the Kelvin-
Helmholts instability, Pc5 would occur most frequently on both flanks, and the
distribution would be symmetric with respect to the noon-midnight meridian.
There may be other mechanisms to explain the strong dawn/dusk asymmetry.
The dependence of the Pc5 occurrence on the angle between the solar wind
velocity and the JMF in the ecliptic plane was investigated. It was found that
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The spectral structure of the MHD waves generated by the
Kelvin-Helmholtz instability
Shigeru Fujita
(Meteorological College, Kashiwa, Chiba)
K-H. Glassmeier
(Braunschweig University, Germany)

A linear analysis of the Kelvin-Helmholtz instability is performed
by assuming that one of the plasma regimes (magnetospheric side)
separated by a velocity shear layer of zero thickness is spatially
nonuniform and bounded. There are two kinds of the K-J unstable
waves; the surface mode wave and the ducted mode wave. The
surface mode wave is evanescent and the ducted mode wave is not
in the magnetosphere.

As for the surface mode wave, we obtain that the growth rate
varies from 0 at the lower critical flow speed to the maximum, then
becomes reduced when the bulk flow speed increases. There is no
upper critical flow speed beyond which the two-dimensional wave
propagating along the shear flow direction is stable, in contrast
with the case of the Kelvin-Helmholtz instability in semi-infinite
uniform compressible plasmas separated by the velocity shear layer
of zero thickness. We also reveal that the wave generated by the

this angle controls the magnetic local time of Pc5 appearance when the solar
wind velocity is small. This depend may be explained by the low threshold
of Kelvin-Helmbholtz instability due to an influence of a quasi-paraliel bow shock.

MLT-ILAT Distribution of transverse Pc5

ILAT (deg.)

MLT

Figure 1. MLT-ILAT distribution of occurrence probability. The probability
is given by the occurrence number of transverse Pc5 divided by the number of
orbits in each mesh of one hour of MLT by 2 degrees of ILAT. The pumerals
indicated on contour lines represent roughly one half of the probability in per-
centage. The actual probability is at least double the indicated number because
the averoge duty cycle of the DE-1 magnetometer is less than 50 %. We can see
a strong dawn/dusk asymmetry in the distribution.

Kelvin-Helmholtz instability has a bounded spectrum when the flow
speed is sufficiently large because the growth rate is maximized at
a certain frequency. Therefore, the Kelvin-Helmholtz instability
can determine the frequency of the magnetohydrodynamic waves in
the magnetosphere. The maximum growth rate is enhanced when
there is coupling between the fast magnetosonic wave and the Alfvén
wave, ’

As for the ducted mode wave, the basic character is the same.
This mode has characteristically the lower cutoff frequency. This
mode appears only when the magnetosphere is beunded.
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Coordinated Observations of Dayside Pc 3 Pulsations with the
Akebono satellite and the 210 ° Magnetometer Chain

°M. Gunji ' , T. Sakanoi ' , H. Fukunishi ' , K. Yumoto *,
K. Shiokawa *, H. Hayakawa °
1 Department of Astrophysics and Geophysics, Tohoku University
2 STEL, Nagoya University
3 Institute of Space and Astronautical Science

To study the propagation paths of daytime Pc 3 pulsations in the
magnetosphere, we have analyzed the magnetic and clectric  field data

obtained by the Akebono satcllite and the 210 ° magnetometer chain,
The satellite data clearly demonstrated that Pc 3 waves exist from the
outer magnetosphere to the inner magnetosphere with intensity enhance—
ments in the dayside cusp region,

ULFEBOBABETOZRERPREBREIARTIINIZR
HERMIMA, BAMOoh TORERUNIAIRTHS, Lrl.
CHETIE, MEMAESAE (L = 6.6) 4 AMPTE/CCERZ &k b
HETEHMNNAEEShTELN, BT RETORMNBIEEAY
fibhTHViL, TITEHAETO Pc 3 RBORLE - ZRIE
AT A0z, HHIZOMALELEORBRMNORITER AT,
AEi. 19914E8A —9H O MIRI Dasid s 8,000 kn ©H T O
OB - B T—5 LR LB T -7 2T 52 LT,
HOTE— FPEMEFE. BAEEELZTHOMIL TS, LR

B21-P76
FREPL2E . EIUTHIET S E
A FIw IR
R & LK - #H)

Low Energy Particle and Field Variations at
L=6.6 During Onset of Low-Latitude Pi2
Pulsations
O.Saka (Dept. Earth & Planet. Sci. Kyushu
Univ.)

The energetic particle and magnetic field variations
associated with low-latitude Pi2 onset are examined at
geosynchronous orbit during PROMIS period (March 13-
June 16, 1986). Ground magnetometer data from Huancayo
(dip-equator, 75W) are utilized to monitor the magnetic
pulsations, while the particles (electron, 30-300keV:
proton, 145-560keV) and magnetic fields in space are
monitored by geosynchronous satellites S/C1982-019,
S/C1984-129, S/C1984-037, and GOES-5/6. Pi2 events
were selected when the ground station located in the
afternoon to morning sector (13-06LT). Of 154 Pi2 events
surveyed, 97 (54) events are found to occur in the vicinity
of the electron (proton) flux enhancement, and 50 events
are found to have a concurrent onset of the field-aligned
current (FAC) that resembles the traditional current-wedge
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model. Although 86% of the Pi2 eveats (132) indicate
either flux or FAC signature, 22 events have no such
indications. We discuss taking account of the particle
trajectories in the nightside magnetosphere a probable site
of the particle injections responsible for the present Pi2
onset.
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Pi2 Pulsations Observed in HFD Variations (1)

*Nakamura,Y.,T.Shibata,and T.Okuzawa(Denki-Tsushin University)

‘The HF Doppler(HFD) response of the hydromagnetic waves in the
Pi2 range has been studied by correlation analyses of the data of HFD
at Chofu and those of magnetogram from Kakioka,Japan.

There are several examples which show excellent correlation in the
power apectra between magnetic Pi2 pulsations and HFD oscillations,
while the phase differences between the two varied from event to event.
This implies that different events have different mechanisms for the
HFD response of the Pi2 pulsations at middle latitudes.
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Spatial Variation of the Amplitude and Phase
of Pi 2 Pulsations

OKazue Takahashi
Solar-Terrestrial Environment Laboratory
Nagoya University

Shin-ichi Ohtani and Brian J. Anderson
The Johns Hopkins University Applied Physics Laboratory
U.s

Previous examination of AMPTE CCE data has resulted
in a number of Pi 2 pulsations showing waveforms identical to
those seen on the ground. In the present study a large amount
of combined magnetic field data from the CCE spacecraft and
the Kakioka ground station for 1984-1987 have been analyzed
to determine the spatial variation of the phase and amplitude of
Pi2 pulsations, We have selected 250 Pi 2 events in the
Kakioka data by imposing conditions including sudden rise in
AE, short-duration Pi 2 spectral enchancement in the Kakioka
H-component, and CCE location Earthward of L = 6.5. Of
these events 50 showed a Pi 2 puslation at CCE that is coherent
with the ground signal. 85 % of the high-coherence events
occurred when CCE was on the nightside, confirming our
previous finding that in the magnetosphere Pi 2 pulsations do
not propagate to the dayside. The amplitude and phase of Pi 2
signal at CCE depends on the radial distance of the satellite, as
illustreated in Figure 1. The amplitude appears to have a
minimum near L = 4, and the distribution of the phase also
changes at this distance.
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On the Number of Blocks in 2-D MT
Inversion

°Y. Honkura® and Y. Ogawa®
U Tokyo Institute of Technology
2 Geological Survey of Canada

In 2-D MT inversion, such as ABIC and Occam inver-
sions, an optimum model is searched for by minimizing the
misfit between the data and a model with a certain kind
of smoothness constraint. In these inversion methods, the
structure is approximated by a number of discrete blocks
without much consideration on the effect of the number on
an optimum criterion. Here we try to study this problem
by introducing "AIC” for trade-off between the number of
blocks and the other information.
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Electrical Conductivity in the Mantle

°M. Matsushima, H. Yamazaki and Y. Honkura
Department of Earth and Planetary Scicnees,
Tokyo Institute of Technology

We have examined the electromagnetic response of the
Earth by analyzing long-period geomagnetic variations, us-
ing daily-mean data covering 10 years from 59 stations over
the globe and more than 20 years from 9 stations. Apply-
ing a remote reference method, we have obtained a response
function i/e for the Earth. We here determine the electrical
conductivity in the mantle by an inverse method, dividing
the mantle into spherical shells.
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Fig. 1. Response function and a determined electrical conductivity pro-
file in the mantle.
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Preliminary report of a conductivity

distribution on the Philippine sea plate

Ikuko FUJIL, Hisashi UTADA (ER1,Univ. of Tokyo) and
Kiyohumi YUMOTO (STE lab.,Nagoya Univ.)

B22-03

Voltage measurements using two submarine cables in
Philippine sea enable us to get an overview of conductivity
distribution at the area. Magnetotelluric responses at periods
up to several hours are inverted into 1-D conductivity models
averaged over wide areas.
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Conductivity structure beneath the
Tsushima Basin of the Japan Sea (I)
©Takeo Ichikita, Hisashi UTADA ,Wataru KANDA (ERI,
Univ. of Tokyo) and Nobuhiro Isezaki (Faculty of

Science, Chiba Univ.)

We carried out sea floor MT experiment in the
Tsushima Basin of the Japan Sea in September 1992, Three
ocean bottom electromagnetometers (OBEMs) were deployed
in the experiment and natural electric and magnetic field
variation at geomagnetic disturbance was recorded. Sampling
interval was 10 seconds, so we estimated impedance tensors
and geomagnetic transfer functions for the period range of 100
to 7680 seconds. Induction arrows and principal axes of the
impedance tensors apparently show two-dimensionality of the
conductivity structure whose strike direction is NE-SW. But
these parameters are probably influenced by 3-D
electromagnetic effect because the studied area is surrounded
by the Korean Peninsula, the Tsushima strait and Japanese
Islands. The observed induction arrows point to the direction
clearly different from that of the arrows estimated by
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Toh(1992) from thin-sheet approximation. Nevertheless we
think it is meaningful to estimate 2-D conductivity structure
first as a initial model in order to construct a final 3-D
conductivity model around this region. Figure shows optimum
2-D model we estimated. This model suggests that conductivity
of upper crust is higher than 0.01S/m and that the depth to the
mantle conductor, if it exists, cannot be smaller than 80km
which was estimated as 160km by 1-D inversion. It is
important that conductive region whose conductivity is 0.2 S/m
is needed in the lower crust on back arc side. This feature
possibly relates to the depth of subducting Philippine Sea Plate.
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Optimum 2-D Model beneath the Tsushima Basin



Peclininary Resslts of Tevo-Dizcaszloasl laversion of
B22’05 Hagnototolluric Dats of tho Norib-castern Part of

tho Japan Arc

Norfaki Eavakasi (CERD, NIED). Verio Pojinawa (NIED)
T.8. ASCH (GERD), Sinji Takasugl {(GERD)

Threo magnatotodiurlc (MT) transocts have buoon obtalned In Lhe contral Tohoku
district of tho north oastern Japan, vhero tho Pacific plate subducts bencalh the
Eeraslan plalo. Broadbasd magnototellaric souading data(0.00208 - 3,000s poriod)
vero collecied on land froa somc 12 sites oa osch transeet of aboat 140 Xm lengtd
rannlag spproxisately cast-vost. Each transecl about 30 im apart. Mesasurements
a1 tvo sites on osch Lransocl spaccd about 10 ke apart verc conducted siaulta~
noossly for the sako of rcsolo-rolerenco dala snalysis. Bvery sito was earefully
ckosen 50 a3 to avoid cultural nolscs as far as possidle.

Though lapedanco~ and tippar strikos stow varlablo distributions both In space
and froguency sugsosting cozplor fosluros for the geoclectriesl structure in the
regloa, wo assused 3 (vo-discnsicnal stroctere running roughly noribesouth. Botb
steike-parallc] and strilo-perpesdicelar s of the MT appa resistivity
and phaso dala of Lbo broaddaad wcre subjecled to the Rapld Relaxatfea laversion to
cbtain an approxiealo ivo-discnsional seoolh georasistivity modol for tho soathosn-
sosl Irsasoct. Thle transect was choson as the flrsl one o be rendered to the tvo-
discasionsl smalysis bocauso It sceas Lo havo s slsplor sirccture azang tho three
(sanscels from a goological polnt of view and fros the one-discasicaal Bostick
tayoralon roswlts. :

%o aro golng to conduct suppleaoatary NT msasuremenls at another 14 polats
aloag the noriherasost transect to msko tho spacing of tho observaticas denser in
1984, Sisllar weasurcaoats vill ba made for the other tro transecls In 1995 and
1.
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Enhancement in the horizontal intensity of the geomagnetic sub-storm
locally observed in Misasa, Tottori Prefecture

Jun'ichiro Miyakoshi(Inst.Easth Science, Tottori Univ.)

Enhancement in the horizontal intensity of the geomagnetic.sub-storm, 40~50 %
higher for the case of Y component especially, was cbserved using the flux-gate
magnetometer in Misasa, which is close 1o the epicenter of ihe canhquake of
M=6.3 occurred on October 31, 1983,

The enhancement was quite localized character, that is, it was not observed in
TOT and in SKG ( see Fig.1) and also as for the frequency chamcteristic, it was
not cleasrly seen in the geomagnetic pulsation.
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Broad-band magactotelluric scunding slong the three transeets.
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Three-dimensional Thin Sheet Model Study of . the
InductionVectors Observed in the vicinity of Japan

OH, Toh (ORI) and S. Fujiwara (GSI)

In our previous study, we compared the induction vectors
observed around Japan with those calculated by McKirdy et al's
(1985) thin sheet algorithm (Fig. 1), which yielded significant
differences between the observed and estimated induction
vectors. This implies that distribution of the observed induction
vectors can not be explained by simply incorporating the ocean/
continent distribution in the vicinity of Japan. McKirdy et al’s
thin sheet algorithm is based on the Fredholm integral equation
of the second kind and hence requires very time-consuming
evaluation of Green's tensors. However, once the Green's
coefficients are evaluated, they are valid for any conductance
distributions within the thin sheet provided the period and the
one-dimensional conductivity structure beneath the top thin
sheet are fixed. Hence, we decided to search the optimaized
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GEOMAGNETIC VARIATION MEASUREMENTS
IN SOUTHERN PART OF THE NORTHERN HONSHU
Masahiro SETO and Yasuo KITAMURA
(Tohoku Institute of Technology)

In southern part of the Northern Honshu
temporary measurements of the variations of
geomagnetic three components have been
carried out during more than ten years.

In order to make clear the characteristics
of the geomagnetic variations in the area,
the induction arrows of the measurement
points were calculated.

The distribution of the induction arrows
shows several interesting characteristics.
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conductance distribution within the thin sheet which explained
the observed induction vectors well. As a result, conductance
anomalies were found at the northern tip of the Izu-Bonin arc
and off Kyushu District.

Fig. 1 3D thin sheet estimates of the geomagnetic transfer
function for the period of 32 min around Japan.
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Fig.

Distribution of the induction arrows at
the period of 50 minutes in southern
part of the Northern Honshu.
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The conductivity anomalies in the westem part
of the Beppu-Shimebara graben

Shun Handa (College of Liberal Asts, Saga Univ.)

The MT and GDS{Geomagnetic Depth Sounding) observations have been made in the
eastern area of the Beppu-Shimabara graben in the central Kyushu, Jepan, The induction
wvectors obtained at the periods shorter than about 3 minites indicate that znomalous
currents flow possibly along the Matuyama-Imari tectonic line nmning in the east-west
firecti
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Temporal varlation of subsurface hydrothermat system
associated with the volcanic activity in Unzen volcano

—self-potential and ground resistivity —
Takeshi HASHIMOTO and Yoshikazu TANAKA (Fac.Scl. Kyoto Univ.)

We have been conducling self-potential observaticn on Unzen volcano since
1891. In the provious papers™® we have roported a large positive SP ancmaly
near the lava dome and its growth preceeding the first extrusion of the lava, After
1992, the SP near the dome continued 10 incroass, whereas the SP in the west of
the dome showed gradual decrease. The decrease amounts to -600mV per two
years. Since November of 1893, the trend of SP change roverted from decrease
% Increase. Al the same time we cbserved SP increase in the southwest of the
dome, too (see figure.1). In this period tho positive SP anomaly around the lava
dome was Intensified. This fact suggests that the hydrothermal upflow under the
dome was enhanced or the area of the upflow was horizontally enlarged. The
spatial distribution of hydrothermal upficw and its temporal variation will be discussed
with the resulls of repeated measurements of the ground resistivity and those of
the SP profile along Kunimi-Myoken-Nita line.
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On seismic resistivity changes recorded at
Abratsubo, central Japan

Hisashi UTADA , Toshio YOSHINO (Univ. Tokyo) and
Takesi YUKUTAKE (Kyushu Univ.)

B22-11

Earth's resistivity variation has been continuously
recorded in a vault of Abratsubo Crustal Deformation
Observatory, Earthquake Research Institute, University of
Tokyo, since 1968. It is well known that the record usually
shows a tidal variation, and sometimes shows coseismic
resistivity changes even to very distant large earthquakes.
These changes are so far explained as reflecting the strain
sensitivity of partially saturated rock's resistivity. Moreover,
Yamazaki (1980) and Yamazaki(1983) reported that 30
coseismic events of total 60 events recorded were
accompanied by unusual preseismic variations.

By using the recent 10 years' record obtained parnially
by a digital recorder, we attempted to investigate more details
on the nature of the seismic resistivity changes. New
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Time variation of apparent resistivity
— on the geoclectric ficld around Numazu —
Hiromi Takayama (Meteorological Research Institute)

We have observed geoclectric variations by making use of telegraphic
facilities of the NTT (the Nippon Telegraph and Telephone Company)
since 1985. Location of obscrvation points arc shown in Fig.l. The
observed geoclectric variations are very stable over a long time. Time
variations of apparent resistivity and phasc were investigated. Everyday
256-data, which were sampled every minute from 0000 to 0415, were
used. Geomagnetic variations used were data at the Kakioka Magnetic
Obscrvatory. Multiple regression mode] was fitted to geoelectric and
geomagnetic variations in time domain. Parameters were estimated by the
method of least squares and mode) order was determined to minimize the
AIC. Apparcnt resistivity and phase were obtained by Fourier-
transforming parameters of the estimated model. Geoelectric variations
obscrved around Numazu include artificial noises, for example leakage
currents from railways using direct current power and industrial clectric
fecilitics. Then, estimates of apprent resistivity and phase vary widely.
Dispersions of estimates for ITO-SUZ (13.7km, N275°E) are
comparatively small. By criteria thot partial and multiple coherencies
between geoelectric and geomagnetic variations were both larger than 0.4,
coherency between geomagnetic two compornents was smaller than 0.6
and errors of apparent resistivity and phase were factor of 2 ard 10°,
respectively, good estimates were sclected. The result is shown in Fig.2.
Obscrvations were missed in intervals of October 5 to November 18,
1988 and February 20, 1992 to October 1, 1993. Mcans of apparent
resistivity for 32, 64 and 128 minutes are 2730, 3550 and 4160 Q-m,

respectively.

implications so far obtained are as follows:

(1) Coseismic resistivity change starts at an arrival of S-wave.
Its polarity shows no correlation to the source mechanism of
an earthquake, but shows a seasonal variation; i.e., resistivity
increases in summer and decreases in winter.

(2) Unusual gradual variation (with duration of several
hours-a few days) does not always precede an earthquake, but
is usually accompanied by a bad weather, instrumental
trouble, etc.. No precursor has been found in the ten years'
record excluding these effects.

(3) There is a seasonal variation in the Eanth's resistivity with
minimum and maximum in October and April, respectively.

These results strongly suggest a significant effect of
water in the ground, but not of mechanical strain, on the
observed resistivity changes.

In the present paper we are going to present a model to
account for the cause of seasonal variations of the resistivity
and the polarity of coseismic change at the same time. In this
model the temperature dependence of the pore water is
supposed to be the major cause for the observed phenomena.
The model remains, however, at a stage of qualitative
evaluation. To reveal the physical mechanism of the changes
needs further effort.

Fig.1

Location map of
observation points. 38
Circles are repeater
stations of the NTT

and square is the
Kakioka Magnetic
Observatory.

1992 1993

1865 1966 1987 1568 1989 1890 199t
Fig.2 Time variation of apparent resistivity for [TO-SUZ.



B22-13 Elcctromagnctic ficld variations associated with porc
water motion in the focal region

Olga Mazhaeva (NIED), Yukio Fujinawa (NIED),
Oleg Molchanov (UEC)

We consider the role of pore water in the process of
clectromagnetic field generation taking into consideration that
crustal rocks in the region of active faults under real conditions
are commonly .wet . An estimation is made for the case when the
pore fluid conductance is large in comparison to that of the rocks
and when thie fluid is incompressible. Two appoaches are taken:

a) The motion of fluid inside a dilatant region might be
described by magnetohydrodynamic equations. Influence of
geomagnetic ficld on the highly conductive underground water
flow can Jead to magnetic field variations. The
magnetohydrodynamic model of one dimentional narrow
conductive layer, orginaly proposed by Draganov ef al. (GRL,
1991, 18,1127-1130) will be extended to the case of two or three
dimentional time dependent fluid motion. If the rate of void pore
volume increas via dilatancy is slower than the velocity of water
penetration  into the dilatant region the low-frequency
fluctuations of the water motion over the large space of the
carthquake preparatory zone, are seemed to be efficient
clectromagnetic generators.
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Geomagnetic Changes in the North-Eastern Izu Region since
the occurrence of the earthquake swarm in May-June, 1993,

N.Oshiman(D.P.R.L,Kyote Univ.), Y.Sasai(E.R.L,Univ.Tokyo),
Y.Ishikawa(E.R.L,Univ.Tokyo), and Y.Honkura(Tokyo Inat. of Tech.)

We have observed the total intensity of the geomagnetic field in the notth
eastern part of Isu peninsula with using a dense network of prot agnet
since the sea-floor eruption in 1989.

Aftce the occurrence of the earthquake awarm in May-June, 1993, the to-
tal intensity at | conti geomagnetic sites (ABD,0SK,YKW ,SWG,YOB)
started to increass coinsiding with the anomalous changes in the crustal movements
in the inland of the peninsula.
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b) The clectric potentials are induced in the
neighbourhood of rocks through which electrolytic fluids are
moving during earthquake preparatory processes in the focal
zone. It leads to an electric potential anomaly and produces a
magnetic field near the earthquake preparation region. Influence
of the geomagnetic field on the focal electric current flow and
resultant low-frequency electromagnetic field variations will be
estimated using magnetodynamic equations based on models of
mechanical fracturing processes.
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VOLCANOMAGNETIC EFFECT
DUE TO AN INTRUSIVE EVENT
IN THE 1986 ERUPTION OF IZU-OSHIMA VOLCANO
Yoichi SASAI (Earthq. Res. Inst., Univ. Tokyo)

Magnetic changes at the time of the Phase II activily during the 1986
eruption of Jzu-Oshima Volcano are reexamined. SASAI et al. (1990)
attributed the magnetic changes to piezomagnetic effect due to stresses
caused by magma intrusion. Modeling algorithm for tensile faulting was
revised by SASAI (1991). However, the revised formula fails to interpret
the observations with a single dyke model. The model is updated to
consist of three different dykes, two of which are those associated with
the fissure eruption, while the remainder represents an intrusive dyke
beneath the southeastern side of the island. The model explains the
data very well, which strongly supports the occurrence of an intrusive
event at the final stage of the 1986 eruption.
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Roaxamination of the geomagnetic changes concerned with the 1993
south-wast off Holdaldo Earthquako
Satoshi FUJIWARA (Geographical Survey Institule)

The Geographical Survey Institute carried out the first order gecmagnetic survey in
south-west Hokkaido to detect geomagnetic phenomena associated with the 1993
carthquake. The suthor reexamined the geomagnetic changes before and after the
carthquake. The results show the possibility that the conductivity and intensity of
geomagnetic field of the aftershock region changed in connection with the carthquake.
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Mininum Norm Inversion of
Aeromagnetic Anomalies in Tanna Area

T. Nakatsuka (Geol.Surv,Japan)

An improved mothod of magnetization intensity mapping is proposed
to interpret magnetic anomalies in terms of subsurface structure,
where the side effect of source bodies surrounding the observation
area is taken into consideration. The underdetermined problem can
be solved by CG method, and the asymptotic iteration gives minimum
Buclidean norz solution. This scheme was applied to aeromagnetic
data in Tanna area to discuss tectonic implication,
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Magnetic Anomaly and Magnetization
Structure in a Seismically Active Area
in Northern Miyagi Prefecture

°F. Ohtani and Y. Honkura
Department of Earth and Planetary Sciences,
Tokyo Institute of Technology

We examine a magnetization structure in a seismically
active area in northern Miyagi Prefecture, using a 3-D in-
verse method. A model is obtained so as to minimize ABIC
(Akaike's Bayesian Information Criterion). Our structure
model implies a normal fault which extends in the east-west
direction.
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Estimation of shallow magnetization intensity around the Asama Yolcane
M. Makino. T. Nakatsuka and 5. Okuma (Geclogical Survey of Japsn)

Ve observed local magnetic anomalies around the Asasa Yolcano, in 1992,
The beight of observation was highly varinble because of steep terrain.
Fros the equivalent source(smnosaly) distribution on the ground. we used
hersonic function snd reconstructed the magnetic snomalies at a constant
height above the ground. And from the same equivalent source. wve made
reduction to the pole which removes anomaly asymsetry coused by the
inclined Earth's magnetic fleld and locates anomalies above the
causative bedies. This reduction to the pole vas used to obtain
estimates of the shallow (depth 300s) magnetization with handy inverse
techniques.
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An Estimation of Piezomagnetic Effect Varying with
Curie Depth Isotherm Using BEM-Surface integral

S.Sakanaka, N.Oshiman and N.Sumitomo (DPRI)

The BEM-surface integral method has an advantage in estimating the
piczomagnetic cffect on arbitrarily shaped elastic bodies subjected to
arbitrary distribution of stresses. We found that previous results applying to
the so-called Yukutake model were a little distorted duc to a minor program
mistake of this method. According to recalculation by revised program, the
striking change of magnetic fields varying with Curie depth isotherm is
found as shown in Figure 1. Results are also compared with the results of
Oshiman(1990) Suzuki and Oshiman(1990) etc. in which the classical
magnetic dipole method is used.
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EMSPACOM: ElectroMagnetic Study of the Pacific
Asthenospheric Conductor and Oceanic Mass-transport - Part 1.
Magnetotelluric Results

OG. S. Heinson(Flinders Univ.), H. Toh(ORI), A. White
(Flinders Univ.) and J. Segawa(ORI)

EMSPACOM project was conducted from July to November in
1993 to probe the electrical conductivity structure of the old
(125 Ma) Pacific Plate and to detect motionally induced
electromagnetic signals. Seven instruments (three OBE's and
four OBM's) were deployed on the seafloor 500 km off
Tohoku District, Japan. The deployment sites were chosen to
lie just below the satellite tracks of TOPEX/POSEIDON as well
as to distribute at each vertex of an equilateral triangle with a
280 km side. McKirdy et al.'s 3D thin sheet algorithm had also
been utilized to determine the observation framework, which
yiclded small lateral conductance contrasts around this area.
Seafloor EM fields were sampled every minute with resolutions
0.05 mV/km and 0.1 nT and resulting data lengths range from
30 days to 125 days.

The triangular distribution of the sites allowed us three
methods to probe the electrical conductivity structure of the
Pacific Plate, namely, Magnetotellurics (MT) and Horizontal
and Vertical Gradient Sounding (HGS and VGS) using
simultaneous land magnetic data collected at Mizusawa. Asa
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Geomagnetic transfer functions of the horizontal field In Japan
Satoshi FUJIWARA (Geographical Survey Institute) and
Hiroaki TOH(Ocean Research Institute, Univ. Tokyo)

The Geographical Survey Institute is conducting the first order geomagnetic survey in
Japan. We calculated the geomagnetic transfer functions of the horizontal ficld at each
station. These fer functions mean i !

horizontal field.
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result, this arca was found to have a very thick and resistive
oceanic lithosphere (Fig. 1), which qualitatively coincides with
the age of the seafloor. Detailed comparison of the three
results will be further discussed.

Fig. 1 1D conductivity structures of the Pacific plate at sites
JS1, 1S3 and JS4 derived by the observed VGS estimates.
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Geomagnetic Changes on Aso Volcano, 1994
Faculty of science, Kycto University
Yoshikazu TANAKA, Takesh! HASHIMOTO and Hideharu MASUDA

Geomagnetic observations have been performed with proton
precession magnetometers near the crater of Aso voicano. Recent
volcanic activity was seen in 1889 to 1890. Although the activity
was calm in 1991, small-scale eruptions arised on Decomber, 1892,
Feature of the volcanomagnetic changes were revealed through
those events and we can possibleto know the thermal state beneath
the crater with the geomagnetic changes. Although no eruption of
Aso-nakadake has beentook place and a water pool has been formed
In the crater since 1993, the geomagnetic changes showed
occurrences of thermal ejection (calm eruption) on January and
June, 1994. Stmllar event was seen on Feb.-Mar. 1992. Such calm
eruptons will be discussed with thermal magnetic model.
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IR spectra of Al,0, particies and a new production cethod of Al.0,
particles
C.Kalto, S. Kixura, K. Kage1, N, Shiba, Y. Saito?*’, C. Koike®
Ritsuaclkan Univ. Kusatsu,Shiga,525
Kyoto Institute of Technology. Kyoto, 606"
Kyoto Pharnaceutical Univ. Kyolo,607*
abstract

R spectra of three kinds of 7-Alumina parlicles were measured. Two
samples showed very broad peak at 13sm which corresponds to 1-Al.0,
peak. 1-Al:0; particles produced by a new production method due to the
oxidation of Al particles in smoke showed a lot of absorption peaks.
Some peaks correspond to unidentified infrared emission features
observed astronomical objects. The experimental details for the
production method of 7-Al;0, have been introduced.
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MHD Dynameo in a Rotating Spherical Shell
A. Kageyama, K. Watanabe and T. Sato

Theory and Computer Simulation Center
National Institute for Fusion Science

We performed a computer simulation of a magnetohydrodynamic
(MHD) dynamo in a rapidly rotating spherical shell. Extensive param-
eter runs are carried out with different resistivities. It is found that the
total magnetic energy can be more than ten times larger than the total
kinetic energy of convection motion in some cases. Basic characteristics
of the convection motion are drastically changed when the magnetic
energy Ey becomes larger than the total kinetic energy Ex. When
Ey < Eg, the convection motion is laminar and its structure is almost
the same as that of the neutral convection. While when £y > Ey, the
convection motion becomes tusbulent. It is also found that the magneic
field perpendicular to the rotation axis is expelled from the columnar
convection cells. On the other hand, the magnetic ficld parallel to the
rotatoin axis is confined in columnar convection cells which rotate in
the opposite direction of the spherical shell (anti-cyclonic columns).
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B41-03 On the linear stability of o®w-dynamo

for various inner core size
°Kiyotaka HINATA and Yozo HAMANO
Dept. of Earth and Planetary Physics, Univ. Tokyo

Introduction

Outer core, in which geomagnetism is generated by dynamo action, is
getting thinner as the inner core grows. In case of Mercury, even though its
outer core must be very thin compared with that of the earth, it has own
magnetic field as strong as some hundred nT at its surface. This implies that
even if the outer core is thin, it can work as dynamo under some condition.
Now we have a question " To what extent can the outer core act as a dynamo
under physically reasonable condition 7" So we first infer and compile the
influence of the inner core size on the linear stability of aw- dynamo in a
spherical shell

Method and Model

We congider an axisymmetric a%w-dynamo in a gpherical shell (r = r; to
1) represented by the following equations,

QWA = R.GB+ /1A, )
3B = (R.B+ RaG2)A+ 4B, (2)

where A and B are scalar function of poloidal and toroidal magnetic field;
@,0,dy, and A denote linear operators representing a-effect, w-effect, a-
effect, and diffusion; R, and R,, are magnetic Reynolds numbers for a-effect
and w-effect, respectively. We take the conductivity of the inner core same
as that of the outer core, and mantle is taken as an insulator.

By golving egs. (1),(2) as eigenvalue problem, the marginal stability curves
for the a?w-dynamo are obtained for each thickness of the shell(Fig.1). We
take a-effect and w-effect distribution as follows.

Wil:w(r,8) = sin(mp(r))P}(cosd)/eind (3)

All: a(r,8) = sin(mp{r))PP(cosd) @)

A3l: a(r,8) = sin(mp{r))P{(cosd) (5)
where pr) =(r —n)/(re—n)
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CML Model for Geomegnetic Polarity Reversals
Masayuki Seki (The Graduate Schoo! of Science and Technology,
Kobe University), Keisuke Ito (Faculty of Science, Kobe University)

‘We showed that the geomsgaetic polarity reversal intervals have a power-law
distribution and presented a8 simple model in which the geodynamo is assumed to be a
system of magnctic spins and is in a critical phase-transition siate. We tried to revise
the model to bs more realistic and cbiained the power exponent in agreement with the
obscrved value, which is -1.5. The revised model is a Coupled Map Lattice  (QML)
model. A QML is a dynamical system with discrets tme, discrete space, and continuous
state. In the present model, clementary dynamos evolve zulonemously sccording to the
Lorenz map obualned from Rikitake dynanto dynamics. We examined the behavior of
the systems and the disteibution of polarity roversa) intesvals with various values of
parameters, We socceeded in getting some conditions for sets of the parameters under
which the power expoacat is ncat -1.5.
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Figure 1: Marginal stability curves for model M2 for dipole family. The
numbers 0.0 to 0.8 at the curves denote the ratio of inner radii. Selid line,
dotted line, and dash-dotted line represent primary stationary mode, primary
oscillatary mode, and secondary stationary mode, respectively.

‘We denote the model with W11 and All as M1, and the model with W11
and A3l as M2,

Results and Discussion

Fig.1 shows the marginal stability curves for model M2. Whea the dynamo
i8 close to a®-dynamo(R2 > R..), stationary solution is primary for any shell-
thickness, and the marginal stability curves for both dipole and quadrupole
families are almost the same. This feature is common to M1 and M2.

On the other hand, for B2 < R, (close to aw-dynamo), primary mode
is oscillatory, except for the case of small inner core radius(r; S 0.3) of M2.
This is interesting because the sun whose dynamo region is thought to be
thin, has oscillatory magnetic field, while the earth which has the thick outer
core fundamentally have stationary magnetic field.

For both cases of a®-dynamo and exw-dynamo, the critical magnetic
Reynolds numbers become greater as the shell becomes thinner. This is
quite natural considering that the effect of diffusion relatively increases as
the thinning of the shell. This implies that as the thickness of dynamo re-
gion (a convecting layer of fluid conductor) of a planet becomes thinner a8
time, the dynamo comes to require more and more energy supply.
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Geomagretic 30 -yr Variation and Constraints to the Core-Mantle
Coupling Mechanism

Y. Yokoyama (Univ. Industrial Technology)

Geomagnetic 30-yr variation, which is observed in the Gauss cocfficients
2. 8, and A}, is a quasi-periodic variation with amplitude of 20 - 30 nT.
The components g,' and k,’ like a directional oscillation, which the
mean pole variation of the rotation also has. This implies that the
core-mantle coupling has an equatorial torque, and the torque is 200 times
lt:}er than the axial torque. The other feature is that the cocfficients g,'
and &, invert their phases near at 1940, Those two features should be
constraints of the possible core-mantle coupling mechanisms.

1. Lo
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Fig. 1. 30-yr variaticns in the mean pole and tesseral componeats of the Gauss
coefficients. Both of the paths show remarkable resembalnce, though the Gauss
cocfficients have phase change near at 1940.
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Development of a Versatile Deep-sea Vector Magnetometer
Hiromi Fujimoto, Kensaku Tamaki, Keizo Sayanagi, “Toshiya Fujiwara
(Ocean Research Institute, University of Tokyo)

A deep-sea vector magnetometer with a gyroscope has been developed
for submarine and sea surface geomagnetic measurements. The system
measures 3-component magnetic field, pitch and roll angles, pressure, and
temperature every 0.5 or 1 sec with AC or battery power supply. It has
successfully measured the seafloor geomagnetic field around the Kane
transform fault on board a submersible "Shinkai 6500" in July 1994.
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Geomagnetic Anomaly and Magnetic Structure of the
Mid-Atlantic Ridge Between 23°30'N and 25°00'N
Coshiya Fujiwara, Hiromi Fujimoto (Ocean Res. Inst., Univ. of Tokyo),
and Toshio Furuta (Kawasaki Geol. Eng. Co. Ltd.)

We have conducted geomagnetic measurements and studied magnetic
structure of the Mid-Atlantic Ridge between 23°30'N and 25°00'N over the
last 7- 8 Ma. We obtained a gcomagnetic anomaly map shown in the figure.

We can identify variations of amplitudes of geomagnetic anomalies along the
ridge axis, offsets of geomagnetic lineations at boundaries of ridge

segments, and variations of the offsets in geological time. Magnetized
intensity and contrast in this area are smaller than these in other area of the
Mid-Atlantic Ridge.
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Fracture Zone and Magnetic Anomaly Lineation Formation in the Enderby
Basin, Scuth Indian Ocean
*Yoshifumi Nogi (Meteorological Res. Inst.), Nobukazu Seama (Faculty of Science,
Chiba University), Nobuhiro lsczaki (Facuity of Scicace, Chiba University),
Yoichi Fukuda (Beppu Geophysical Research Laboratory, Kycto University)

Fractuse zone and magnetic anomaly lincation trends in the Enderby
Basin, Southern Indian Ocean, were detenmined using vector data of the
geomagnetic field as well as sea surface and satellitc gravity anomalies. A
change in fracture zooe trend occurred arcund line A in Figure 1 between
30°E znd 80°B. In the southern part of line A, off Aaterctic coast, fracture
zonc trends range between NW-SE and NNW-SSE and magnetic anomaly
lineation trends, indicating Mesozoic sequence magnetic anomaly linsations, 50° S
sre almost pespendicular 1o fracturo zonc treads. In contrest, approximately
NNE-SSW fracture 2one trends dominate in the rorthern portion azd oo
strikes due to magnetic polarity change is cbserved. These suggest that initial
break up occurred with NW-SE and NNW-SSE direction, which is almost
perpendicular to Antarctic coat line, and the seafloor spreading direction
change to NNB-SSW direction.

WA 7 FRDT2 b= RERRT SLH00KHELRRANL 9
REZIT. BREL 6 Y ERWTRERBRISRAEEET> T3,
REZCIHBONLBBIORFINDT— 2 BIUFTORFEREL L
2, BERNBIUBAEONRORHRBEEAL. T
BEEDTI 2 F ¥ — /- L HBARBRRBOEHERY L.

I Y- BERENPLCOMOE | DLine ATHREATV B4 s
BT, 792 F4— /= OREOBREIAR LMD, HEARDO
Linn AL DIHTIR, 79 2% &=/~ 7INW-SED HNNW-SSENR
BoOREERL, LincAL YLTIR, I1IZNNESSWD 79 2 F ¥ —
S=DREBABLTYD, Line AL Y MOBBARBER RO

B41-08
Magnetic Anomaly of the Northern
South China Sea

°Y.Naskasa(1), T.Tanaka(2), K.Sayanagi(3), H.Kinoshita(l), and
Japan-China South China Sea Expedition Scientific Party
(1)Earthquake Rescarch Institute, University of Tokyo
(2)Faculty of Scieace, Chiba University
(3)Occan Rescarch Institule, University of Tokyo

Marine geophysical observations by the R/V Shi Yan
II, South China Sea Institute of Oceanology in
Guangzhou, China on the northern margin of the South
China Sea were carried out in the early summer of
1993. The objective of this scientific cruise is to clarify
the fine features in the seismic structure and magnetic
characteristics in the transient boundary between
continental and abyssal basin. We obtained single-
channel seismic reflection, airgun-OBS refraction, total
and three component magnetic, and gravity data. Only
geomagnetic measurements had been carried out on
the northeastern part of the South China Sea Basin by
the Marine Monitoring Ship No.73, State Oceanography
Administration, China in this June of 1994. The area
surveyed by the R/V SHI YAN II and No.73 is shown
in the figure.
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Ag 1 Fexture zones and mugnetic anomaly Enentions in the Southern Indian Ocean. Daxstyd and solid fines show
previously identified fracture zones and magnetic anomialy Eincations (Cande et a1, 1959). Stiadad and thick solid
data o3 wei 23 sea surface and saxllise gravity anomafies. Bathyymetry congour is based on ETOPOS.
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Total and three component geomagnetic data
indicate clearly identical magnetic lineations in the
northern sub-basin in which seismic data suggest that
it is underlain by oceanic crust. The magnetic anomaly
of chron 11 (32 Ma) is identified in the northern end
of survey area of the present study. The new profiles
obtained so far allow us lo speculate a continuous
spreading with slightly different rates over the whole
northern South China Sea oceanic basin. One of the
mode] profiles is compatible with the observed data
for 22 to 30 mm/yr of the half spreading rate.
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Magnelic lineations along
track lines by the R/V SHI
YAN Il and tbe Marine
Monitoring Ship No.73.
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Jurassic to Mid-Cretaceous Apparent Polar Wander Path of the
Pacific plate

°Desiderius C. P. MASALU and Kensaku TAMAKI
Ocean Research Institute, University of Tokyo

Apparent polar wander paths (APWP) are one of the
primary tools of paleomagnetic research. However, many major
oceanic plates including the Pacific plate have poorly or partially
defined APWP. For the Pacific plate, the younger part of the
APWP from about 88 Ma to present is well constrained.
Paleopoles for Pacific seamounts cluster in the north Atlantic
ocean along the Greenwich Meridian from about 80° N to 50° N.
The cluster trend westward to about 300°E between 50° and 60°N,
giving the APWP a characteristic 'hook' shape. Despite much
work by numerous investigators, the older part (pre 88 Ma) of the
Pacific APWP until now remains elusive. However, many
investigators believe that, going back in time the Pacific APWP
turns northward. We have attempted to investigate the older
part of the Pacific APWP from seamount paleomagnetism
approach. We studied paleomagnetism of ten seamounts from
the Joban seamounts chain, northwest Pacific and other three
seamounts from the western Pacific. We also compiled and
analyzed paleomagnetic results of published reliable Pacific
seamounts that are considered to be of Jurassic to Early-
Cretaceous age. Careful examination of compiled paleomagnetic
results with those obtained in our study enabled us to distinguish
two cluster groups of different age for Jurassic to Early-Cretaceous
seamounts, based on the variation of their northward drift
amounts. The oldest group which is probably Jurassic in age, has

mean pole at 74.4°N / 278.2°E (agg = 16.7° and 7.9°), and for the
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A large-volume, magnetically shielded room for rock magnetic studies

Kodama, K.(Dept. of Geology, Kochi Univ.) and
Takeuchi, T.(Dept. of Earth & Planet. Sci., Nagoya Univ.)

A high-performance, two-layer magnetically shielded room has been
constructed in the paleomagnetic laboratory of Kochi University. The
material used is 0.5 mm thick, non-oriented electromagnetic steel sheets
(JIS 50A290). The shielded volume is 38 m® with dimensions of 6.5 x 3.1 x
1.95 m, in which all the laboratory equipment including SQUID
magnetometer, thermal and AF demagnetizers, and computers can be
stored. The interior magnetic field strength ranges from 40 nT to 100 nT,
which is equivalent to a shielding factor greater than 500,
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second group, probably Early-Cretaceous in age, is at 59.3°N /
289.4°E (ags = 12.9° and 11.9°). We suggest that the two poles
obtained here, delineate the extension of the known older part of
the Pacific APWP for Jurassic to Mid-Cretaceous (Fig. 1). The
extended part of the Pacific APWP suggests that the Pacific plate
drifted southward in Jurassic to Early-Cretaceous time, which is
also suggested by the analyses of variation of northward drift of
studied seamounts.

Pacific Polar Wander Path
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Naturn! RemanentMagnetizationand MagneticAnisotropy in a Shear Zone
Mutsumi NAKAI (The Graduate University for Advanced Studies, Natural
Institute of Polar Research)

Natural remanent magnetization{NRM) and magnetic anisotropy of
metamorphicrocks in a shear zone were measured using a vibrationsample
magnetometer (VSM), These rocks were taken from Rundvigshetta,
Litzow-Holm Bay, East Antarctica. NRMs of rocks near the shear zone are
very scattered. On the other hand, NRMs in the shear zooe are shown in
parallelwith the directionof the shear zore. Therefore | inferred that NRMs
in the shear zone were influencedby movementof the fault.
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B41-12 IDENTIFICATION OF GREIGITE
AND PYRRHOTITE IN FINE SEDIMENTS BY
A ROCK-MAGNETIC METHOD (I1)

°M.Torii, K. Fukuma (Div. Earth Planet., Kyoto Univ.)
and

C.-S. Homng, T.-Q. Lee (Inst. Earth Sci., Academia Sinica,
Taiwan)

Rock-magnetism of unconsolidated sediments are now
intensively studied to reveal the origin of depositional
materials and their pathway, and global and/or local
environmental changes. Although most of sediments
carry iron oxides as dominant magnetic minerals, minor
constituents such as iron sulfides are playing important
role in syn- or post depositional environmental changes
of the sedimentary basin.

Horng et al. (1992 a, b) have reported occurrence of
greigite (Fe,S)), pyrrhotite (Fe,S,), and magnetite (Fe,0,)
from the onland marine sections of Plio-Pleistocene age
around Tainan City, southern Taiwan, Greigite is found
in clay layers, pyrrhotite in silty layers, and magnetite in
sandy layers, respectively. They determined the mineral
kinds with an X-ray diffractometry for each horizons.
We have been applying various rock-magnetic methods
to those samples bearing greigite, pyrrhotite, or magnetite.
This is to evaluate effectiveness of the rock-magnetic
methods (non-destructive and bulk sample method) in
estimating mineral kinds, grain size and abundance.

This time, we mainly report thermal instability of
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greigite and pyrrhotite bearing samples. The test sample
was first given IRM at 1 T and then demagnetized at
80°C. The IRM was subsequently measured and again
IRM was given and measured. Next the sample was
thermally demagnetized at 100°C and measured, and so
on. Four test samples were processed until 400°C at 20°C
increment. The other set of samples were magnetized
with ARM instead of IRM and thermally demagnetized
in the same manner. By comparing the magnetization of
thermally demagnetized at the particular temperature
with that given after the demagnetization, we can estimate
thermal (thermo-chemical) decomposition and artificial
growth of magnetic minerals for each test sample. It is,
however, theoretically impossible to discriminate the
decomposition from growth. If the production of magnetic
minerals is negligibly small, we can easily estimate purely
unblocked component by this procedure. Unfortunately,
greigite is found to be thermally very unstable and most
of IRM(ARM) is easily destroyed by the thermal
decomposition above 200°C. We found that the thermal
decomposition more effectively destroys magnetization
for the case of greigite.
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Remanent magnetization records from lake sediments at Kitaura
Makoto OKADA, Kazuo AMANO, Yoshiaki KIKUCHI (Ibaraki Univ.),
Chizu ITOTA and Yukio HAGIWARA (Nihon Univ.)

Four lake sedement cores were taken from Kitaura using a air-
hydrauric piston coring system with 4 meter length sampling tube
brought by Nihon Univ. Sediments of these cores mainly consist of
detrital mud intercalating many shell beds and invisible seviral
volcanic ash layers. Paleomagnetic measurements have been done
onthelastcore (KTO4) sofar. Progressive demagnetization results
show that the KT04 core has relatively stable remanence, although
the intensities are not so streng (about SE-8 kA/m) . The NRM
intensity record shows a trend of increasing to the bottom, however,
the magnetic susceptibility shows almost constant value. This may
indicates that the NRM trend has been refrected by the decreasing
geomagnetic field intensity during the last two thousand years.
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Paleomagnetic Correlation of Pliocene Lava Sequence in Northern
Iceland
°0.Hiroi', M.Kono!, H.Tanaka?, T.Koyaguchi®
(1.Dept. of Earth and Planetary Sciences, Tokyo Institute of Tech.)
{2.Dept. of Earth and Planctary Plysics, Univ. of Tokyo)
(3.Earthquake Research Institute, Univ. of Tukyo)

Palcomagnetic mcasurcments were made for the lava sequences in
the northern Iceland in order to establish the magnetostratigraphy of
Pliocene. The samples are collected from two lava sequences of a lava
plateau, which are composed of 90, 77 lava flows, respectively. The two
lava sequences show different VGP variations even during the same plar-
ity period, suggesting that the lava sequences resulted from separated
volcanisms.
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Paleomagnetic study of Cretacecus rocks
from Xichang, southwestern Sichuan, China

°Masato TAMAI', Yo-ichiro OTOFUI', Yu Yan LIU®,
and Lian Zhong LU?
1 Faculty of Science, Kobe University
2 China University of Geoscieaces

The Lower Cretaccous Feitianshan Formation and the Upper
Cretacecus Xizoba Formation are distributed in the western part of the
Yangtze block. We sampled red sandstones of these formations from
both limbs of Dadeli syncline around Xichang city.

All the samples have the characteristic palcomagnetic directions
with unblocking temperature of about 680°C. Progressive unfolding
reveals that the magnetization was acquired at the begining of the
folding which occured during Paleogens. The mean direction at 70%
unfolding level is D=6.5", 1=46.8°(a@+33.6"), comesponding to a
paleopole at 84.2°N, 185.0°E (Ass=34°). This paleomagnetic pole
falls near the Cretaceous polc positions reported from the Yangtze block.

We conclude that this region has behaved as a part of the Yangtze
block since Paleogene.

B41-16 Relative motion between East Asia
and Europe: Palesmagnetic evidence

°®Yo-ichiro OTOFUJI", Takaaki MATSUDA?,
and P.S. ZIMIN®

1) Dept. of Earth and Planctary Sciences, Kobe University, Japan

2) Dept. of Geology, Himejt Institute of Technology, Japan

3) Russian Science Academy, Pacific Oceanographical Institute,
Viadivostok, Russia

Disagreement of paleomagnetic pole positions between
East Asia and Eurasia is detected for a period between
Jurassic to Eocene (Fig. 1). Paleomagnetic poles from the
Jurassic to Eocene is constructed for East Asia on the basis of
the previously reported data and the newly obtained ones
from the Sikhote Alin.

A Cretaceous pole for East Asia is calculated from the
paleomagnetic poles of the Sikhote Alin, Inner Mongolia,
Outer Mongolia, North China and South China. It falls near
233.5°E, 83.3°N, and occupies the easterly position of the
European Cretaceous pole of 154°E, 72°N. The easterly
position of paleopoles of East Asia is also observed in the
Jurassic and the Eocene times. These facts indicate that the
disagreement of paleomagnetic pole positions has lasted until
the Eocene time.

The discrepancy of the pole positions between East Asia
and Europe invokes that East Asia and Europe are subjected
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Fig.1 Precision parameter (k) for progressive unfolding.
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Fig2 Equal arca projections of sitc mean directions.
(a) In-situ. (b) At 70% unfolding.

to fairly large relative motion. This relative motion is
described as either clockwise rotation of Europe without
latitudinal movement and/or northward movement of the
East Asia. We conclude that Eurasian continent extending
from Europe to east Asia does not behave as a rigid continent
during the Tertiary.

2 (A) Palcogene

Fig.1 Paleomagnetic poles (wi
associated circles of 95% cunndence) of

(Dotied) and Europe (striped)
for three periods: (A) Palecgese, (B)
Cretaceous and (C) Jurassic,
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Duration and age of a geomagnetic excursion found in the
Osaka Group marine clay

Masayuki Hyodo and Kaori O. Takatsugi
(Dept. of Earth and Planetary Sciences, Kobe University)

Duplicate records of a geomagnetic excursion during the
late Matuyama Chron were obtained from sediment samples
gathered at Takatsuki and lzumi sites in Kinki district
(Takatsugi and Hyodo, 1991). The excursion was found just
above the volcanic ash known as the Azuki Tuff, in a marine
clay layer of the Osaka Group. Assuming the same
sedimentation rates as those from the radiocarbon dating of the
Holocene marine clay, the duration of the excursion is
estimated as about 240 years, ranging from 200 to 500 years
when considering fluctuations in the sedimentation rate. The
excursion occurred about 0.85 Ma, a recently revised age for
the Azuki Tuff. The Kamikatsura excursion previously
reported around this period from the Osaka Group data, is
estimated to be a few ten thousands years older than the
presently discussed excursion, based on the correlations of
changes in the sea level recorded in the sediments of the Osaka
Group and the oxygen isotope record of deep-sea cores(Fig.1).
These two excursions in Japan, and short normal events
reported in the Southern Ocean, North America, and China
suggest that during the period from 0.84 to 0.87 Ma, the
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Relative paleointensity by the suspension method from deep-sea

sediments
Koji FUKUMA! end Tekaharu SATO?
IKyoto Univ. 2Niigata Univ.

geomagnetic ficld may have been so unstable that an excursion
or a short reversal occurred regionally and sporadically over
the earth.
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Fig.1 Corelations of the oxygen isotope stage numbers (indicated by the
numbers next to the isotope curve) [Shackleton et al., 1990] and the marine

clay numbers found in the Osaka Group. The venical extent of the black

rectangles indicate the relative thickness of each marine clay found in the
core OD-I [Yoshikawa et al., 1987). The age scale (Ma) corresponding to

:pc oxygen isolope and clay samples is indicated on the left-hand side of the
igure.
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We enalysed a relative paleointensity record obtained by using the
suspension method from calcareous ooze in equatorial western Pacific
(Yoshida, 1984). Although relative paleointensity data from sediments have
recently accumulated, its relisble method is still a subject of debate. The
suspension method gives not only a reliable measure of concentration of
magnetic material but also the distribution of grain size. The estimated grain
size is in single-domain region, concordant to the results by TEM
observation, The normalized NRMs show quite similar patterns between
different normalization parameters. The suspension method will be a

promising approach in relative palecintensity studies,
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C21-01
On the unsolved problems of the Solar activity

Grant Kocharov (STE lab. Nagoya Univ.)

The problem of deep and prolonged solar minima
has been discussed based on the fillowing experimental
data.

1.High precision measurements of cosmogenic iso-
topes in natural archives (tree rings,ice cores,sea sedi-

ments,corals etc.)

2.Annual growth of tree rings for the trees from dif-
ferent places of the Northern Hemisphere

3.Available observational data on time variation of
sunspot numbers, solar irradiate and semidiameter,flare
activity

Main unsolved problems of the solar and solar-terrestrial
phenomena have been formulated.

C21-02
Radial Gradients of the Galactic and Anomalous Cosmic

Reys Observed from 1978 to 1993
©Z. Fujii', and F.B. McDonald?

ISolar-Ten'e.r.tnal Environment Laboratory, Nagoya University
Z1nstitute for Physical Science and Technology, University of
Maryland

The contemporary model of the long term modulation of
galactic cosmic rays are divided into two distinct classes, 1)
steady-state model with a drift , and 2) non-drift model with
time-dependent diffusion coefficients. The radial density
gradients of the galactic cosmic rays are one of the fundamental
parameters that characterize particle transport processes in the
heliosphere and which can be used to evaluate the modulation
models. In this study, we investigate the radial density gradients
of 120-230 MeV H* and 180-460 MeV/n He** from IMP 8,
Voyager 2 and Pioneer 10 near the ecliptic plane out to
heliocentric distances of ~60 AU for the time period of 1978 to
1993. This 16 year interval covers successive solar minima and
maxima of different solar magnetic polarities. To examine the
radial dependence and its solar cycle changes, the gradlents are
analyzed, using the functional form, dJ/.ldn—Go(r/rE) where a
and G, are constant for a particular time, r is the heliocentric
distance and rg = 1 AU. The values of « and G, are
determined numerically on a yearly basis. It is found that «
changes in the range of -0.2~0.6 for H* and -0.6~0 for He**,
going from solar minimum (maximum cosmic ray intensity) to
solar maximum of the 11-year solar cycle. We also repont the

Figure illustrates one of unsolved problems : why
during Maunder minimum Cosmic rays were modu-
lated by the Sun and why 11-year cycle is less pro-
nounced than 22y cycle?

7
YEAR(AD)

o #

gradients of the anomalous cosmic ray helium and oxygen.

Fig.1: Twenty-six day averages of 120-230 MeV H* from IMP
8, Voyager 2 and Pioneer 10 for 1978 10 1992.

Fig.2: Anomalous oxygen observed by Voyager 2 and Pioneer
10 for1978 to 1992,
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Cosmic-Ray Excess Flux from Heliomagnetotail
K. Fujimoto, K. Nagashima and *R.M. Jacklyn
Cosmic-Ray Section, Sclar-Terrestrial Environment Laboratory
Nagoya University, Nagoya 464-01, Japan
“Antartic Division, Department of Science and Technology,
Kingston, Tasmania, 7150, Australia

It was suggested by Kovar and Dessler (1967) that a cosmic-ray
excess flux might be expected from the heliomagnetotail. The present
authors have found its evidence in the cosmic-ray sidereal daily vari-
ation in comparatively low energy region (~ 10°GeV). The direction
(ar=6 h; ér < 0°) of the flux seems coincident with the tail direc-
tion (arp=5.9 h; 8rp=-20°) opposite to the proper motion of the
solar system, but does not coincide with the direction (azg=4.8~7.2
b; 8r6=15° ~ 17°) opposite to the relative motion of the system to
the neutral gas because of the difference in the sign of the declina-
tion. The flux is confined in a cone with a half opening angle of ~66°
obtained on the assumption that &y = &7p, and shows the maximum
on the nearest Earth’s orbit to the tail on the winter solstice and the
minimum on the summer solstice. The flux in high energy region can-
not be observed directly owing to the coexistence with the galactic
anisotropy from a=0 h, but can be identified with the 6h-component
of the cbserved sidereal diurnal harmonic vector. Its energy spectrum
shows the maximum near 10°GeV and tends to sero near 10'GeV.

XBEIRME R od 2§ 20km/s ONE THE~18 65, Hiy 20°N
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Observation of ancmalous cosmic rays by GEOTAIL satellive
T.Tekashima, T.Doke, J.Kikascki, T.Haywshi, K.Isumi, NHasebe A, M.Fujti B, MKobayashi B,

Y Mishima B, T.Yanagimachi €, ANz} €, H.MurakamiC, KMunakata D, CKaio P,
K.NagatsE, S.Yanegita F, T.Kokno O, ANishida H

Advanced Res. Center for Sci. & Eng. Wasoda Univ., Faculty of General Education Ehime
Usiv. A, Dept. of Phiys, Ehime Univ. B, Dept. of Phys. Rikkyo Univ. €, Dept. of Phys. Shizshu
Univ. P, Fecutty of Eng. Tamagawa Univ, B, Dept. of Earth Sci. Tbaraki Univ. F, RIKENS, ISASH

New observation of low energy cosmic ray pasticles by the HI and Mls instruments
onboard tho GEOTAIL satellite orbiting 1 AUshows a rkable enh of |
cosmic rays (ACR) N, O and Ne in the period of September 1992 . April 1994 befors
sppoarching to the sclar minimum in the solar cycle 22. The ACRs N, O, Ne ixes increas
stoeply at low encrgy region, tas € fluxe ,of which fisst ionization potential(FIP) is lower than
that of N, O snd Ne, is flat at that. It suggests that most of the clement with high FIP are neutral
pasticles in very local i 1lar mediun(VLISM) andsignifies that most of carbon endsulfr
with middle FIP are jonized in VLISM.
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Fig. 1: Energy Spectrum for ACR
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‘Two Hemisphere Observations of
the Solar and Sidereal Daily Variations in Cosmic Ray Intensity

K. Monakata, S. Yasoe, S. Mori, N. Kitewada (Shinshu Univ.)
Z Rijli, K. Fujimoko, S. Sakakibara (STE 1ab)

1 EHumble, K.B.Featon, AG.Fentcn (Ugiv. of Tasmaaia)

M. L Duldig (Australian Antasctic Div.)

The solar and sidereal daily variations in cosmic ray intensity will
be analyzed by using data from a pair of two-hemispherc-neiworks
of multi-directional muen detectors on surface (Hobart in Tasmania
and Nagoya in Japan) and underground (Lizpootah in Tasmania and
Matsushiro in Japan). In this report, we analyze two year data
accumulated since the beginning of operation on December 1991.

Using data from multi-directional cbservations underground in
both hemispheres, we test the north-south sidercal asymmetry
which has been so far reported from long-term observations at
Matsushiro and Sakashita in northen hemisphere. We analyze also
data from two-hemispherc-network of surface muon obscrvations
covering lower energy region and fest the energy dependence of
sidercal daily variation.

By using data from two-hemisphere-network of surface muon
obscrvations, we investigatc the average features of the solar diunal
and semi-diumal variations. The preliminary results showed a clear
existence of north-south asymmetric diurnal variation as well as
symmetric variation. The north-south asymmetric diumnal variation
is consistent with that expected from the semi-diumal anisotropy
which produces the observed semi-diurnal variation.

C21-06
19904E 5 A 24 HoKBEPEFES

LHBRESTER A3F RE. B4R, £F 5Tl RE ST
PRAZTLER M ¥— BILERIH Wit —B
Univ of New Hampshire M.A.Shea . D.F.Smart

STE-laboratory, Nagoya Univ. T.Kei,Y.Muraki,M.Sato,5,Salakibara
Faculty of Engeneering Chubu Univ. S.Shibata

The Institute of Physical and Chemical Research K.Takahashi

Univ of New Hampshire M.A.Shea . D.F.Smart

We have calculated atienuation of the solar neutron in the Atmo-
sphere using Monte Carlo method. And we also calculated the propa-
gation of neutron decay particle along the interplanetary magnetic field
following the Fokker-Planck equation.

19904E5 A 24 B 7 L7 ik ) KB THSuE, #ilS LRk o
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(Deburnner 1993)
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Fig.l Harmonic dials of the solar(SO), sidercal(SI) and anti-sidereal
(AS) diumal variations obscrved by the vertical telescopes at
Liapootah(LST-V) and Matsushiro(MST-V).
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Fig-2 Average solar diurnal and semi-diumnal variations cbserved by
Hobart muon telescope.
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(Ng and Wong 1979)

z : the arc length along IP mageatic field

v : the particle speed

#: the cosine of pitch angle v, /v

F : the particle distribution function

S, : the p-flux

Q : the souce function of neutron decay products

t : the Fokker-Planck coefficient for pitch-angle scattering
L : the forcusing length of the field
FRRTREAThOBIHERIOWTRL (8% T 2,
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Solar wind velocity measurepents in the acceleration region
by interplanctary scintillation

M. Tokumaru (CRL/¥akkanai), T.Kondo (CRL/Kashiza), H.Vori,
and T.Tanaka (CRL/Headquaters)

The solar wind velocity in the radial range of 10-80 Rs is estimated
from interplanclary scintillation measuresents at 2 and 8CGHz using a
large radiotelescope at Kashima. Derived velocities indicate clearly
that the solar wind is drived significantly between 10 and 30 Rs. Our
IPS data taken in 1990-93 suggest that the high-speed wind develops at
high latitude with decreasing solar activity. It is also demonstrated
that our IPS measurements are in good greement with sulti-station IPS
measuresents using EISCAT.
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P.K. Manoharan (Tata Institute of Fundamental Research, India)

Characteristics of the Solar Wind Plasma Close to the Sun
Using Interplanetary Scintillation Observations
°Y. Yamauchi, H. Misawa, M. Kojima
Solar-Terrestrial Environment Laborafory, Nagoya University, Japan
H. Mori, T. Tanaka, T. Kondo, M. Tokumaru
Communication Research Laboratory, Japan
P.K. Mancharan
Tata Institule of Fundamental Hesearch, India

.We carried out IPS obsecrvations at microwave frequencies using the
26-m antenna at Kashima during September and October in 1992 and
1993. The coverage of the observations was in the distance range be-
tween 4 and 64 solar radii.

In this study, from these observations, solar wind velocity, anisotropy,
inner scale size and power low index of solar wind turbulence were in-
ferred. For this analysis, we applied model fitting method that is useful
to measure the solar wind parameters.
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C21-09 A Fermi Acceleration Event

at an Interplanetary Shock Wave
on Feb. 21,1994:

GEOTAIL Observation
OF R, FERIL, MIFIAT 13HLEPF — A
WiRE®, B. Wilken® 7KW 12 PHEPF — 4
WAGEA?, BESE" 1ZMGFF— A,
PIEEEA", JeIFEE®
"WORIW, (i, C4KE, ‘MPAE, *EJIK, ‘4 ASTER,
THIAH
OF. Terasawa’, Y. Szito®, T. Mukai', and the LEP team
K. Maczawa’, B, Wilken', K. Nagata®, and the HEP team
T. Yamamoto®, 5. Kokubun®, and the MGF team
T. Nagai' and A. Nishida®
'DEPP, U. Tokyo, *ISAS, ’Dept. Phys, Nagoya U., ‘MPAE,
' Dept, Phys, Tamagawa U,, *STEL, Nagoya U,
"Dept. Earth and Planet. Sci., Tokyo Inst. Tech.,

On February 21 1994, GEOTAIL was in the upstream region of the
earth's bow shock around (X, Y, Z)ase=(-27, +61, -2) Re, where we
observed a passage of a fairly strong interplanetary shock at 0903 UT.
Several hour before the shock passage, gradual increases of the flux level
were observed both for ions (>~30 keV; HEP/LD, Fig. 1b) and electrons in
all the observed energy ranges.(several tens of eV ~ 40 keV; LEP/EAE, Fig.
Ic). These gradual changes were quite consistent with what we expect from
the model of the 1st order Fermi acceleration process working around the
shock front. One of the remarkable feature of this event is an absence of
suprathermal ions in the upstream region of the shock front above the
background level (<30 keV/q LEP/EAI before 0903 UT: Fig. la). We find
that this absence is explicable by invoking the effect of the de Hoffman-
Teller (dTH) frame transformation: Since the GEOTAIL 'ram’ velocity
toward the shock front is >~2000 km/s in the dTH frame, all thermal to
suprathermal ions staying upstream of the shock front are boosted up to the
energies >~ 30 keV in the GEOTAIL observers' frame.

C21-10P

MINIMUM ENTROPY / ENERGY PRODUCTION RATE
PRINCIPLE IN THE WAVE-SHOCK SYSTEM

Tohru Hada

Department of Applied Physics, Faculty of Engineering
Kyushu University at Ropponmatsu
Ropponmatsu, Fukuoka 810 Japan

e-mail: hada@re.kyushu-u.ac.jp
tel: 092-771-4161 ext.282; fax: 092-731-8745

The characterization of physical states by extremum prop-
erties is not only useful physically and mathematically, but also
appealing from the viewpoint of fundamental understanding of
the states. Many physical laws can be formulated as extremum
principles.

Minimum entropy production rate principle, proposed by
Onsager, Prigogine, and others, is known to characterize sys-
tems near thermodynamical equilibrium. For systems other
than those, on the other hand, the principle appears to occupy a
status intermediate between that of a conjecture and that of a
deduction.

In this study we consider a system in which an MHD shock
wave interacts with an upstream wave with infinitesimal ampli-
tude. This system is ideal for exploring the applicability of the
minimum entropy production and the minimum energy dissi-
pation rate principles to the driven, nonlinear dynamical states.
The exact energy dissipation and entropy production rates are
calculated, and are compared with the production rates ex-
pected from the extremum principles.
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Fig. 1a(top); Counting rates of the suprathermal ions (LEF/EAI). Before 0903 UT, no
interplanctary-shock related jons were observed in the energy range below ~30 keV/g.
lons obserbed before 0540 UT, around 0720 UT, and 0815 UT were those typically
found in the bow shock upstream region.

Fig. 1b{middle): Counting rates of the energetic protons of > 35 keV (HEP/LD).

Fig. lc(bottom): Counting rates of the suprathermal ~ energetic electrons (LEF/EAE).
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ANTIPODAL NESTS OF SOLAR FLARES AS A CAUSE
OF M-TYPE GEOMAGNETIC STORM

Takao SAITO ', Y.MORI *, Y.MATSUURA !, Y.KOZUKA * & M. KOJIMA®
1. Taihaku3-6-29, Talhaku-Ku, Sendai 982-02 (Tohoku Univ. Student & Em. Prol))
L Miyagi Educational College, Sendai 980,  3.STEL, Nagoya Univ., Toyokawa,

The so-called solar mysterious regions and geomagnetic mysterious
disturbances were explained in terms of the triple-dipole model.  Our analysis
of various solar phenomena verified that the model is general, because a
systematic distribution of these phenomena have appeared commonly in every
sunspot declining-minimum phase.
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C21-12
Rotation of the Large-Scale Solar Magnetic Field
and Its Influence on the Interplanetary
Magnetic Field

*Yukio Kozuka', Masayoshi Kojima!, and Takao Saito?

! Solar-Terrestrial Environment Laboratory, Nagoya University
?Tohoku University

The interplanetary magnetic field (IMF) shows a characteristic recur-
rence polarity pattern during solar cycle. The recurrence period of the
IMF polarity is usually about 27 days, while the period of about 28
to 29 days sometimes appears. Such a change of the period is caused
by the evolution of the large-scale solar magnetic field. In this study,
characteristics of the rotation of the large-scale solar magnetic field are
investigated by using a spherical harmonic analysis. The result is com-
pared with the recurrence pattern of the IMF polarity.

We used the photospheric magnetic field data measured by the Stan-
ford magnetograph for sunspot cycle 21 and the data measured by the
Kitt Peak magnetograph for cycle 22. Spherical expansions of the mag-
netic field data for cach Carrington rotation number were carried out
during the interval from 1976 to 1993. Carrington longitudes of the
horizontal magnetic axes were calculated from spherical harmonic co-
efficients. Rotation periods of each harmonic component of the solar
magnetic field were obtained from the change of the Carrington longi-
tudes.

Figure 1 shows the long-term variation of the rotation periods of the
horizontal dipole (n=1, m=1) and the quadrupole (n=2, m=2) compo-
nents during the interval from 1976 to 1993. The IMF polarity expressed
in 27-day recurrence pattern is also shown in the figure. The result of
this analysis clearly shows that the rotation period of the horizontal
dipole component is about 28 to 29 days in the rising phase and about
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27 days in the declining phase for cycle 21, while the quadrupole com-
ponent keeps a nearly constant rotation period of 27 to 28 days all over
the cycle. On the other hand, the quadrupole component rather than
the horizontal dipole component shows a characteristic variation during
cycle 22. The rotation period of the quadrupole component suddenly
changes from about 28 days to 27 days near the sunspot maximum of
cycle 22. The result suggests that the distribution of the solar mag-
netic field is expressed by a combination of the patterns with different
m-number with their own rotation periods.

The IMF polarity shows a 28-day recurrence in the rising phase of
both cycles and near the maximum of cycle 22. The changes of the
recurrence period of the IMF polarity correspond to those of the rotation
periods of the horizontal dipole and the quadrupole components. It is
concluded that the rotations of these lower harmonic components of the
solar magnetic field affect the variation of the recurrence period of the
IMF.

Y0
|

TE

SUNEPOT
NUMBLR

s niwSEES

EECURRINCE

IMF FOLARITY
£7-DaY

u
=

AR R

ROTATION PERIOD (DAYS)
“

9238
g
&

o &
te s
~ . Pt L . ;
L A e WM SRy < 45 -
" g *. e A "\./-mﬂs_:'.
BT el wl 0T sil szl @3l el 65l oal a7l oal ool eal sl o2l 83l
TEAR

Figure 1



C21-13P xmmEmRe SRR HEMED
S IIAF (RILIK)

Interplanetary Magnetic Field Coning from
Active Regions on the Sun

Tomoko Nakagawa (Tchoku Institite of Technology)

Interplanetary magnetic fields which originate from active
regions on the Sun were investigated by using Sakigake
solar wind data to see if they have special features that
would refrect magnetic structures in the source regions.

All the solar wind data obtained by Sakigake at 1 AU from
the Sun during the period from January to July, 1993 were
traced back to the Sun according to their solar wind speeds
by assuming a simple model in which solar wind plasss was
linearly accelerated within 3 solar radii. Ten cases out of
162 solar wind observations were mapped back onto one of
NOAA active regions which appeared within 5 degrees in
latitude. Many of thea showed following features in magnetic
field that are comson with plenar magnetic structures:
highly variable magnetic field (4 cases). small componrent Bn
of magnetic field in minioun variance direction (5 cases).
large inclination of the magnetic field vectors to the
ecliptic plane (6 cases). and magnetic field which was
significantly out of Archimedean spiral direction (4 cases).
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Origin of Low-speed Solar Wind Observed with Ulysses

*H. Watanabe, Y. Kozuka, and M. Kojima (STE Lab.,
Nagoya Univ.)

Since launch on Qctober 6 in 1990, Ulysses had been observing a number
of solar wind streamers near the ecliptic plane till February 1992 when it
encountered Jupiter. Ulysses observed corotating high density streamers
in the late 1991 at 4-5 AU. A comparison of the time variation of proton
density and flow speed suggests that these high density regiona were not
caused by any transient phenomena such as CMEs, but by interaction
between low and high speed streamers We mapped all data back onto
the source surface along an Archimedian spiral with an assumption of
constant speed flow, and thea found that the high density flows were
emanated from around the carrington longitude of 150 and 330 degrees
on an equator. Magnetic neutral line on the source surface, which had
quite stable structure during this period, pass through these regions.
We can find giant active regions(GARs) at each regions oo YOHKOH
SXT images. It is possible that these GARs caused slow wind streamer
in the interplanetaly space.
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Comparison of IMF at Venus and Earth Orbits
K. Marubashi (Communications Res

Correlation between solar wind magnetic fields (MF) at 0.72 AU and 1.0
AU has been examined by using the data sets from the Pionser Venus
orbiter and from Earth-orbiting spacecraft for selected intervals from
December 1978 to May 1982. The long-term variations are found to be
dominated by sector structures, mostly by two sectors, and exhibit good
correlations between IMFs at Venus and Earth orbits. The cross-cormelation
coefficents are generally higher than the auto-correlation coefficients of
IMFs observed at Venus and Earth orbits. On the other hand, short-term
variations at Venus and Earth exhibit generally poor correlations. Good
correlations are found for well-defined structures of both transient and
corotating origins. The rather poor correlations in the background streams
indicate that the solar wind magnetic fiekls are stil changing between
Venus and Earth under strong influence of solar wind dynamics. Figure is a
plot of 24-hour average of Bx component indicating a persistent two-sector
structure. The periods of recurrence in the two curves are different
because the angular velodity of orbital motion ¢f Venus is about 0.6* /day
larger than that of Earth.
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Studies of Three-Dimensional magnetic structure of
the Outer Heliosphere

Satoshi Nozawa and Haruichi Washimi

Three-dimensional MHD analysis of the outer heliosphere is discussed.
It is shown in our previous study that the toroidal magnetic ficld in the
heliosheath plays a dominant role when the solar rotation effect is taken
into account. In our previous study, when the interstellar gas flow and
interstellar magnetic field are perpendicular to the solar rotation axis,
we find the polar-plasma flow channel and the equatorial disk-like den-
sity enhancement. In the present study, we will discuss the fine struc-
tures in the density and the magnetic field of the outer heliosphere about
(1) the interstellar magpetic field direction is parallel to the interstellar
gas flow, (2) the interstellar magnetic field direction is perpendicular to
the interstellar gas flow and parallel to the solar rotation axis and (3) the
interstellar magnetic field direction is perpendicular to the interstellar

gas flow and the solar rotation axis.
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APPLICABILITY OF TITIUS-BODE'S LAW TO
SATELLITE'S SYSTEMS OF SOLAR PLANETS

HACHIRG TAKAHASHI and NAOHIRO YAHAGIL
Iwate University, Morioka, Japan

It is well-known that Titius-Bode's (T-B) law
gives approximately distances between Sun and a
planet around the sun except fo: Neptune and
Pluto. However, its physical meaning no. theory
have not yet been postulated, because of unfit-
ness of the law to Neptune and Pluto. Neverthe-
less a fact that T-B law is satisfied for all
planets nearer to the sun than Neptune may be
undeniable, telling us that T-B law must be true
at least for planets up to Uranus in the light
of such a fact. From such a point of view, here
we oresent theoretically that T-B law is equiva-
lent to a result from Newtonian mechanics and,
besides, T-B law may keep in itself an applica-
bility of it to satellite's systems of solar
plancts.

Treating this matter as two body problem, the
following equation may be deduced from Newtonian

mechanics: _ML"
a.._ 2 U.:

-2
==/\efﬁu (1)
A()::gégp ,‘q027~?lpu=v%%
where@ is the mean distance of a planet from the
sun, Mo the solar mass, mp the mass of the plan-
et, Uy the orbital velocity of the planet when
passing through the major axis of its orbital
ellipse, G and C the gravitational constant and
light velocity in space respectively. It finds
from simple calculation that T-B law is equiv-
alent numerically to Eq.{1) for all planets up
to Uranus from Mercury.
1t may be concluded in the light of the above
result that the satellite's systems of planets
around the sun may also obey the similar equa-
tion to BEq.(1l). The details of such an equation
will be given in this study and discussed in
coparison with the results obtained for planets

around the sun.
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Influencing Factors on the Shape and Size of the
Post-Terminator Magnetopause

0 S. M. Petrinec and K. Takahashi
Solar-Terrestrial Environment laboratory
Nagoya University

C. T. Russell
Institute of Geophysics and Planetary Physics, University of
Califomia, Los Angeles, Califomia, U. S. A.

The influence of downtail distance, solar wind dynamic
pressure, and the z-component of the IMF on the position and
shape of the posi-terminator magnetospheric boundary is
examined. Magnetotail lobe pressure values (magnetic) are
calculated from 360 orbits of ISEE-2 for which plasma data
are available to determine when the spacecraft was in the lobe
of the magnetotail. Calculations of the solar wind pressure
components (dynamic, thermal, and magnetic) arc made from
simultaneous IMP-8 measurements. Flare angles of the
magnetotail boundary are then calculated, utilizing the concept
of perpendicular pressure balance between the magnetotail
lobes and the solar wind. The flarc angle of the magnetotail is
found to increase for southward IMF, but changes for
northward IMF are of much smaller magnitude, indicating
that the magnetotail size only increases significantly for
southward IMF. The flaring angle has been integrated to
determine the average shape and size of the magnetotail,
matching the boundary to the average dayside magnetopause
shape at the terminator. The magnetotail shape and size is thus

C22-02
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Reconnection or Diffusion
Takasl OGUT]

The sagnetic field recongection is not as clearly defined as
the magnetic field diffusion. However, phenomenological dif-
ference betveen the reconnection and the diffusicn appears to be
such that a field line coamection between the solar wind and the
paguetosphere occurs only on the localized “reconnection line”
if the reconnection is operative, whilst it occurs on the vhole
pagaclopause if the diffusion is the major process. The iacrease
ia the pesetration rate of the solar wind By cpomponeat in the
wagaetosphere vith increase in the -X distance suggests that the
diftusion is the major process for opening Lhe pagnetospheric
nagnetic flux to the solar viad.
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determined as a function of the solar wind condition. This tail
model is used to examine several sudden impulse events, and
comparisons of the tail magnetic flux content are made for

events which trigger substorms and for those that do not.
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Intrusion of the IMF into the Magnetosphere
Nobuo Matuura

(Solar-Terrestrial Environment Laboratory, Nagoya University)

Major factor controling the soler wind-magnetosphere interaction is  the
ion kinetic pressure of the solar wind. On the other hand, electrons in the
solar wind contribute with their thermal pressure to a small amount increase
inthe solar wind pressure against the earth's magnetic field pressure. It is
peinted out here that magnetization current around magnetopause arising
from spatial gradient in magnetic moment of the solar wind electrons should
be taken into consideration. The magnetization current around magnetopause
yields magnetic field inside the magnetosphere with the direction paralte] to
the IMF and with magnitude depending on £ value of the soler wind
electrons.
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C22-04 Field-aligned current and
plasma for northward IMF

°M. NAKAGAWA, T.HIJIMA
Graduate School of Science, The University of Tokyo

Precipitating plasma regimes comprise inner plasma
sheet (IPS)(pile up of hot ions = 5-10keV) encircling the
magnetic pole at equatorward side, and boundary plasma
regime (BPR)(ions =~ 3-7keV) that develops poleward of
IPS and across the polar cap, up to magnetic pole. We
found no signature of intrusion (or bifurcation) of IPS
into the polar cap. Accelerated electrons appear occasion-
ally in the void space of BPR at very high latitudes. By
using locally morroring energetic electrons (>30keV, PA
90°), we confirmed thet IPS is on closed magnetic field
lines and BPR is on open magnetic field lines. Corre-
sponding to BPR on: open magnetic field lines, energetic
isotropic protons (=30-80keV, j(90°)~j(0°)) occur mostly
on the dayside. This is indicative of that window through

which magnetosheath energetic particles directly enter ex-
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ists on the dayside and is very wide in latitude. These
magnetosheath energetic particles were originally magne-
tospherically trapped particles and leaked out the magne-
tosheath. Region 1 and NBZ (poleward of Region 1) field-
aligned currents also occur on dayside open magnetic field
lines corresponding to BPR. While on the nightside, ener-
getic isotropic protons exist on closed magnetic field lines
corresponding to IPS. This demands the distinctive pro-
cesses that cause current sheet acceleration, isotropization
and pile up of hot ions on nightside closed magnetic field
lines. Plasma convection that regulates characteristics of
particles and currents is suggested to include the so-called
lobe-cell (e.g. just rearrangement of open magnetic flux)
mostly on the dayside, along with the reclosure-cell on the

nightside.
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North-South Asymmetry of Magnetic Variations
during the initial phase of Magnetic Storms

K. Yumoto, H. Matsuoka, K. Shiokawa, Y. Tanaka (STE Lab., Nagoya
Univ.) and 210 * MM Magnetic Observation Group

In order to investigate the dynamical features of the solar wind - mag-
netosphere interactions during the STEP (1990-1997), STEL/Nagoya
Univ. is conducting coordinated magnetic cbservations along the 210°
magnetic meridian from high latitudes, through middle and low lat-
itudes, to the equatorial region, in cooperation with 27 institutes in
Japan, Australia, USA, Papua New Guinea, Indonesia, Russia, Philip-
pine, and Taiwan. Using the magnetic field data we have found that
magnetic field variation during the initial phase of magnetic storms
exhibits north-south asymmetries. These asymmetrics cannot be ex-
plained by using the magnetopause surface current model for a sym-.
metric solar wind flow. We will present the observations and possible
interpretation of the observations.
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A Statistical Study of Geomagnetic
Storms
N. Yokoyama and Y. Kamide (STE Laboratory, Nagoya University)

We conducted a superposed epoch apalysis of geomagnetic storms
using Dst and AE indices as well as solar wind parameters. The purpose
of this study is to find out the statistical characteristics of storms.

For the period from 1983 to 1991, we jdentified 204 storms. In these
samples, the number of intense storms where Dst < —100 oT is 44, the
number of medium storms where =100 < Dst £ <50 nT is 113, and
the number of the other weak storms is 137.

It is found that more intense storms bave longer time scales from
the normalized time shown in three right figures. This implies that the
injection rate of plasma particles from the maggetotail is independent
of the storm intensity.
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Diurnal Variation of Geomagnetic Activity
M.Sakai and K.Maezawa
(Department of Physics, Nagoya Univ.)

Analysis is made of the diurmal variation of
geomagnetic activity (as represented by the am index)
to investigate the existence of contributions from the
McIntosh effect. On the basis of 20 years’ data from
1966 to 1985, we confirm that the diurnal variation has
a phase consistent with the McIntosh effect. This
supports the view that the McIntosh effect is a
significant contributor to geomagretic activity.
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H. Nakai, Ibaraki High School, Ibaraki, Osaka
Y. Kamide, S.T.E. Labor., Nagoya Univ., Toyokawa

An attempt is made to modify Tsyganenko’s [1987]
model to represent the magnetic fields in the
near-Earth magnetotail before and after the expan-
sion phase of substorms. The model is modified to
fit to the typical magnetic field values at four
reference points; two in the neutral sheet region
and the other two in the tail 1lobe. It is pre-
dicted that the radial gradient of the current
intensity becomes steeper at JX5-13 R during the
expansion phase of substorms, resulting in the
decrease (increase) of the current intensity in
the region X<-13 Re (X>-13 Re).
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Nakai, H., and Y. Kamide, A model of the large-
scale distribution of the neutral sheet cur-
rent and its subatorm-associated changes, J.
Geophys. Res., 99, 2366, 199%4a.

Nekai, H., and Y. Kanmide, Magnetic field changes
at the neutral sheet associated with substorm
expansion onset: A model prediction and obser-
vations, J. Geophys. Res. submitted, 1994b.
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Interstellar Hatter Effects on the Auoral Activities
S. Minami, S. Miono, Y. Suzuki (Osaka City Univ.)
Abstract: It is presented that the earbth’s magneto-

spheric activities are controlled by a long term
variation of the density of the interstellar matter.
It is shown that the intruded interstellar matter
could become fast neutrals evaporated by the sun
penetrating into the earth's magnetosphere.
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MeCreu, W. H.. lce age and the Galaxy, Nature, 255,
605, 1975,
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A Study on Geomagnetic Quiet Days
Taking into Account of Dst Index and Ap Index

Y.Watanabe, T.Kamei
(Faculty of Science, Kyoto University)

Current geomagnetic quiet days selected by Kp index are at the
rate of 5 days a month. Because of this rate, 5 quiet days are not
necessarily quiet. So we use Dst index and Ap index as criteria for
selecting out of 5 quiet days and show Dst index may allow us to use
2s a good criterion. Our result shows that the yearly average values
in some stations can be improved by as much as 10nT by applying
this criterion of Dst index during geomagnetic disturbed periods.
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Minami., 5., Effects of the local interstellar medium
magnelic field on the structure of the helio-
spherel A laboratory simulation, Geophys. Kes.,
Lett., 21. Bl, 1994.

Minami, S., Effects of the interstellar neutral wvind
for the structure of the heliosphere, Noise and
Chaos in Space and in the Laboratory,Plenum Pub.
Inc., in press, 1994,

Miono, 5. et al.. An interaction of historical
records of aurorae and heliosphere in China
during the 11th and 12th Centuries AD.: Possible
indications of accretionof intersellar mediun?
Proc. NIPR Symp/ Ant. Meteorides, 5, 327, 1992.

Hiono, S. et al., Origin of microspherules in
Paleozoic-Mesozoic, Pysics Res., B75, 435, 1993.

Parker, E. W., The penetration of interplanetary

dust grains by the solar wind, Ap/ )., 139, 951,
1964.

(a)Without Fast Neutral

(b)With Fast Neutral
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Simulation Study on Re-formations
of Collisionless Parallel Shocks

H. Shimazu', S. Machida!, and M. Tanaka?

' Department of Geophysics, Kyoto University, Japan
? National Institute for Fusion Science, Japan

A computer simulation of the interaction between the solar wind
and the planetary ionospheric plasma is carried out by using the one-
dimensional macro-scale particle code. Clear boundaries corresponding
to a collisionless parallel shock and an jonopause are formed.

The right-hand polarized electromagnetic waves are generated by the
interaction between the solar wind and leakage ions from the ionosphere.
The solar wind ions are trapped magnetically by the waves and decel-
erated in the wave region, while the electrons are heated. The density
increases in this region in accordance with the deceleration of the solar
wind. The growth and steepening of these waves develop into the shock.

Temporal re-formations of the parallel shock are also obtained. After
the magnetic trapping time Tysp = 27 (kvperpwib/ Bo) ™2 ~ 16/w,, the
growth of the waves saturates, and the trapped particles, waves and
shock are blown to the downstream by the incoming fresh solar wind.
Therefore, the shock front is once destroyed apparently.

The re-formation cycle obtlained in our simulation is 7reorm ~ 30/wei.
This time scale is equal to the crossing time of the solar wind across the
shock region. After the trapped particles are blown to the downstream,
the interaction between the leakage ions and the fresh solar wind gen-
erates the right-hand polarized waves, and the growth and steepening
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A Case Study of Transient Event Motion in the
Magnetosphere and in the Ionosphere

G. 1. Korotova
Izmiran, Troitsk, Russia

0 D. G. Sibeck
The Johns Hopkins University Applied Physics Laboratory
U. S. A.

K. Takahashi
Solar-Terrestrial Environment Laboratory
Nagoya University

We present a case study of the magnetospheric and
ionospheric response to a serics of quasi-periodic (7-8 min)
solar wind dynamic pressure and interplanetary magnetic field
(IMF) strength variations generated at the bow shock. During
a period of duskward and antisunward IMF orientation, the
magnetospheric and ionospheric observations indicate transient
events moving dawnward and duskward away from a point of
origin at or after local noon. In contrast, during a subsequent
period of dawnward and antisunward IMF oricntation, the
observations indicate events moving dawnward and duskward
away from a point of origin near 0900 LT. We consider
explanations in terms of pressure pulse driven ripplets on the
magnetopause or directly driven bursts of antiparallel
merging. Finally, we note that the quasi-periodic solar wind
variations drove widespread oscillations with similar periods
in high-latitude ground magnetograms and initiated resonant
oscillations with lesser periods at stations on closed field lines.

of these waves develop into the shock again. Thus, the shock front is
re-formed.

The ionopause is not diffused so much and maintained steadily. The
leakage ions clearly separate from the ionospheric ions at the ionopause.
Although the leakage jons are originally diffused thermally from the
ionosphere, the number of the leakage ions oscillates around constant
value with a period of 7y form, and is maintained nearly constant. The
number of the leakage ions always tends to increase owing to the thermal
diffusion. However, when the shock collapses, the leakage ions are also
blown to the downstream. The number of the thermally diffused ions
and that of the blown-down ions almost balance.
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Figure: Time stacked profiles of the wave magnetic field decomposed
according to the helicity of the waves.
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Spotting FTEs:An Interactive Poster

o D. G. Sibeck
‘The Johns Hopkins University Applied Physics Laboratory
U.S.A.

K. Takahashi
Solar-Terrestrial Environment Laboratory
Nagoya University

Magnetometers in the vicinity of the dayside magnetopause
commonly observe transient (~!1 min) variations in the
magnelic field strength and orientation. According to the
original definition, those events marked by isolated bipolar
magnetic field signaturcs normal to the nominal magnctopause,
a magnetic field strength increase, and a rotation of the
magnetic field away from magnetospheric and magnetosheath
orientation can be identified as flux transfer events (FTEs).
Such events were found to occur predominantly for southward
IMF orientations [Berchem and Russell, 1984], leading to an
interpretation in terms of paichy, sporadic magnctic merging
on the dayside magnctopause. Other studies dropped the
requirements for isolated signatures, magnetic field strength
increases, bipolar signatures normal to the magnetopause, and
rotations away from the magnetosheath and magnetospheric
magnetic field orientations, but still obtained results indicating
that the events tend to occur for a southward
interplanetary/magnetosheath magnetic field orientation [e.g.,
Rijnbeek et al., 1984; Southwood ct al., 1986]. Studies which
retaincd the requirement for magnetic field strength increases
and bipolar signatures normal to the magnctopause failed to

demonstrate that events with periods greater than 1.5 min tend
to occur during intervals of southward IMF orientation [e.g.,
Kawano et al., 1992; Borodkova et al., 1994]. In this poster,
we review proposed identification criteria, offer the viewer an
opportunity to examine the original IRM data for him or
herself, compare his or her efforts with those of previously
reported studies, and independendently determine event
occurrence patterns.
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Collision of Comet Shoemaker-Levy 9
with Jupiter

oral: C22-10~15
poster: C22-P83~P85
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Optical Observation of Jovian Disk
During Collisions of Comet Shoemaker-Levy 9

°M.Hayashi', M.Taguchi', Y.Takahashi', T.Nagatsuma’', H.Yamanaka' ,
K.Cross?

1. Faculty of Science, Tohoku University
2. Sendai Astronomical Observatory

Optical observations of collisions of comet Shoemaker-Levy 9 with Jupiter
were made with a Schmidt-Cassegrain telescope of 280 mm diameter and a
cooled CCD camera from July 15 through 21, 1994 at Mt.Zao. Images of
the Jovian disk were taken at five different wavelengths of 8%0nm (methane
band), 750nm (continum), 734nm (emission line of OH), 712nm (continum)
and 557.7nm (emission line of oxygen). Dark spots due to the collisions
were observed at background continum of 750 nm, however, no significant
change was seen in the other wavelengths.
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Extreme Enhancements of Jovian Decameter Wave Radiation During
Jovian Magnetosphere Passage and Jupiter Crashing of S-L9 Comet
H. Oya, A. Morioka, M. lijima, T. Ono, and H. Murao
(Tohoku University)

ABSTRACT

Observation results of Shoemaker-Leavy 9 comets passage through the
Jovian decameter wave radiations had taken place after the entering of the train
of fragments of the comets into the Jovian magnetosphere. The total emission
power increased to the level approximately 100 times larger than the regular
maximum of the emissions due to the lo satellite effects. Remarkable
enhancements of Jovian dec wave radiations had also been observed after
the impact of G1 fragment; the results show that the emissions were caused by
arrival of shock waves in Jovian polar regions. The high level emissions of the
Jovian dacameter wave radiations have continued even after the crashes of the all
prominent fragments. It is inferred that a large volume of plasma have been
loaded into the Jovian magnetosphere being associated with the passages of the
c;)rnctary fragments through the Jovian magnetosphere being surrounded by the
plasma cloud.
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X-RAY OBSERVATION OF THE JOVIAN
IMPACTS OF COMET SHOEMAKER-LEVY9

K . Terada(1), H. Negoro(2), K. Hayashida(2), S. Kitamoto(2),
H. Tsuncmi(2), H. Oya(3), T. Ono(3), A. Morioka(4),
Y. Tawara(S), T. Mukai(6), M. Hoshino(6), and T.Terasawa(7)

(1) Dept. of Earth & Planctary Sci, Hiroshima University

(2) Dept. of Earth & Space Sci., Osaka University

(3) Depl. of astronomy & Geophysics, Tokoku University

{4) Upper Atmos. & Space Scl. Laberatory, Tohoku University
(5) Dept. of Physics, Nagoya University

(6) Instituts of Space and Astronautical Science

(7 Dept. of Earth & Planetary Physics, University of Tokyo

An ASCA observation of the Jovian impact of the comet Shoemaker—
Levy 9 is reported. Three impacts of H, L and R were observed and two i
mpacts of B and G were observed within 60 min after their impacts.
No significant flaring of X-ray emission was observed. Upper limit X-
ray fluxes of 90 % confidence level, averaged 5 minutes just after the
impacts, were 3.7 X 10 "'*erg sec"'em "*, 42 X 10 °'* erg sec ™!
em* and 22 X 10" *’erg sec ~' cm ~* for the impacts of H, L and
R, respectively, in the encrgy range between 0.5 and 10 keV. However,
a hint of X-ray enhancement around Jupiter from Julyl7 to July 19 was
detected with about 2 ~ 6 X 10~'* ergsec ' ecm =" in the energy
range between 0.5 and 10 keV (Figure 1 and 2).

C22-13

OBSERVATIONS OF JOVIAN DECAMETRIC RADIATION
IN THE SL9 IMPACT PERIOD

Koitiro Maeda
Hyogo College of Medicine

Noritaka Tokimasa and Takehiko Kuroda
Nishi-Harima Astronomical Observatory

We made observations of Jovian decametric
radiation at Nishi-Harima Astronomical Observatory
during the Shoemaker-Levy 9 comet (SL9) impact
period. For reliable identification of Jovian
emission we made observations with a phase-switched
interferometer, a polarimeter, and two radiometers.
In addition, the dynamic spectrum observations were
also made in the frequency range 16-38 MHz. The
nominal observation time for each day was from 0600
to 1300 UT (1500-2200 JST). The observing
frequencies were often changed to avoid man-made
interference. Typical observing frequencies of the
polarimeter and interferometer were 21.87, 21.9,

22.0, and 22.2 MHz, and those of the radiometers
were 21.87, 21.9, 23.3, 24.0, 24.4, 25.0, 25.3,
25.5 MHz.

Jupiter-like radio emissions were detected in
the following two periods.

L. July 17, 0750-0840 UT

This radio noise storm occurred 1in the Io-B
region of the CML-Io phase plane. All the radio
bursts in this storm were polarized in the right-
hand circular sense. Two arc-like drifting
structures were seen in the dynamic spectrum
record. The characteristics of this storm are not
much different from those of the normal lo-B storm.
It is not clear whether there was any cffect of the
SL9 impact on this nolse storm.

115219
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Figure 1 A X-ray image arcund Jupiter region sccumulated on July 17,
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Figure 2 One day svenaged light curve by the SIS and GIS, In the energy range from

0.5 to 10 keV. The photons in 3 arcruin diameter sround the Jovian position are
sccumulated and an estimated background has been suntracted

2. July 18, 0657-0707 UT

This radio noise storm occurred in the non-Io-A
region of the CML-Io phase plane. The radiation was
polarized in the 1left-hand circular sense,
differing from the normal non-Io-A emission. This
radio storm was also observed by the Comet-
Inpact Team of Beijing Astronomical Observatory
Just during the same period.

This radio storm took place about 40 min prior
to the impact time of fragment G of SL9. There is
some possibility that the radio storm was excited
by the fragment G of SL9. One of the possibilities
is that fragment G excited the decametric radiation
by crossing the magnetic field lines connected to
the Jovian (maybe southern) polar regions. A
further analysis will be required to confirm the
observational result, and to discuss the possible
%?te;actlon between fragment G and Jovian magnetic

eld.
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WiRAS' Observations of Jupiter During the SL9-Jupiter Collision
Tetsuro KONDO and Takeshi 1SOBE (Communications Research Laboratory)

Daily observations of Jovian radio emissions at frequencies from 25 WHz
1o 2500 MHz using the HiRAS (Hiraiso RAdio Spectrograph) were carried
out during the period of the comet Shoemaker-Levy 9 (SL9) and Jupiter
collision (July 17-22. 1994). We had a chance to cbserve B impacts of
the fragments (C. D, G, K. N, R ¥ and W). No emission has been observed
associated with an impact within the HiRAS' detection sensitivities.
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Kilometer Radiation Survey by GEOTAIL/SFA
in the Period of Shoemaker-Levy 9 and Jupiter Impact
°Yasumasa Kasaba!, Hirotsugu Kojima', Hiroshi Matsumoto!, Satoshi Chikuba!,
Junko Koizumi', Isamu Nagano?, Kozo Hashimoto®, Takeshi Muratal,
Hiroaki Hamada!, Taketoshi Miyake!, Satoko Horiyama!
(1)Radio Atmospheric Science Center, Kyoto Univ. (2)Univ. of Kanazawa
(3)Tokyo Denki Univ.

In the period of Shoemaker-Levy 9 and Jupiter impact, we made the kilometer
radiation survey by GEOTAIL/SFA.

GEOTAIL/SFA has the detection ability of very weak radio emission from 5.62Hz
to 800kHz. Plasma frequency in solar wind is over 20kHz around Earth, and bright
AKR emission came from Earth in 100-500kHz in this period, so we made the survey
in the frequency range of 30-100kHz, 500-800kHz. But we could not detect the
enchancement of Jovian radiation below 800kHz.

I SL9 comet had plenty of ionized gas, charged particle had been injected to Jovian
magnetosphere and radio waves may be enchanced in this period. SL9 may have
small amount of ionized gas. It is not contradict to observation in other frequency.

At the same time, we executed the kilometer radiation "all sky survey'. It is now
on analysis, We will also report about this result,
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Did the approach and crash of the comet Shoemaker-Levy 9
to Jupiter bring any effects to the amount of high energy
electrons in the Jovian magnetosphere?

°H. Misawa, H. Watanabe, and K. Maruyama
(STE Lab., Nagoya Univ.)

We made a series of observations for Jovian decimetric radiations
(DIM) to investigate effects of the approach and crash of the comet
Shoemaker-Levy 9 to Jupiter on the amount of high energy electrons
in the Jovian magnetosphere. The observations had been made since
early July for about a month using a 327 MHz radio-telescope of STE
Lab. Absolute radio fluxes of the DIM were derived by comparison of
the flux level of a known radio source (1424-118(B1950)). The analysis
indicate that there had been no particular systematic change in the DIM
fluxes between before and after the crash. The result suggests that dusts
and/or high energy particles which were expected to be supplied by the
comet itself and the crash were not so much as to change the total
amount of high energy electrons.
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Observation of Jovian Decaceter Vave Emission in the period of the
Collision of Coset Shoemaker-Levy § to Jupiter
with Radio Interferozeter Network Systenm

C22-P84

H. Rurao, H.0ya. A Norioka, 7.0ro and K. Iizica
(Tohoku University)

ABSTRACT

The collisions of the fragments of Cozet Sheomaker Levy 9 with Jupiter
have been observed in decameter wavelength using two frequencies radio
interfercaeter systes which had been already established at Toboku
University. Intense decaceter wave emissions fron Jupiter had been
observed during pericd fron July 14 during period long after the last
collison of the frageent SL-9. Intense radio emissions have also been
observed about 30 sinute after the collision of Fragment-G. It is
concluded thatthe enissons were emitted fronJupiter.

E 19945 TAOSL-98R0ARERIMNEL. KRFH A -5 EBOD
RANEHS, BRHWKTITRENFRIOATOL, £0£D, RiLKFOT
NA=RFHHBEALWTANRE - Lbhiz, FORIHLS 2 FEAXNKEN
D1z, BRGOBAOEVEAS(HIBA LB, LOEWEIRL.
ABRRMBBOREN S Lbhit, BROTRIEBBLT, ARBAEEA
BYIMITE CSHILRNENSDEDTROVEHIEB I, EA. CHER
DF3 0 RICRE LARHMEN KEMORS (B 18] 8 Tk, Fhit
EEWTOLRFLT~ 2 HRBEINTHS,

2N STFSHAR. FRR. HORICEAXS 4RHA (IR, KE. R,

EIRR) o b. 45kadh S 1ISke BB E b2, £ | HRORBROVUAA

Rt FRTRAMLAORS THRASWIZLD, 438402 Hafk (22.3
Oxezer22. 580MHz) Fdte LTRIfEE G 3 UH MRS, MAMITAL 4B

3a2puMTRKBEh,. TALTEXSTAS 18 TREARMESL4
H2HENT. EoIZEoRiL. IVARARMTRHUZRELTH S,

(few=10 MHz, 1.=0.1 sec)) 2@A LK, xLRAITR . THRAOE
BHEMY v FU— a3 YRR (IPS)ORPickshTEY, IPSOD &
I RERAATOTREERMHOHTTRIAL TS DD, RL
TREED LS UEICLHENLIBRFRAOHI - Y XFLERSOD
REERREZIH TV, EZTARATIE, THAUEENOK K
(1424-118(B1950)) &R & £ IHZRMIBML. ORBOBEL Y
AFLICHTESRERZELTANSET DIM EOH LT 1,
AR, BROKERRED 194 £ 7 ALt h. HREMNE
RATIRIZEE, HI—DAIKDRYTThOhL, B, AMCHCSHER
BREBBOITFFBAOSH Y TH S0, MMIAEOHPRHE
ETiibhik,

3. B3 : FiglicDIM OB 4 DRERMLERT, Figl kb, WA
d~6)y TEMERT LOOD. HRABRTREMHLBMIIBICRILN
Ehtbhd, BEECEECIHIGREANOREE L TR, 1) XA
HEICHS AROLRERE (# 10%), 2) RERRLIHS « Y274
EROBRRADHICL I RHITORERYHS., HH35 ZhoiIAK
OHS2EE2ELLOD, WEO—FNEMMPEDELE L SN,
#-T, DIM CREGUBERAKRShREWFEIBPRTH Y, BE
OARBADES « BRICL Y, AEBARPOF I NV¥—RFRIZK
ERNRERPICE U > L WHRRIh S,

[=]

- T A S T
Lon)
N
2 9F ° .
~ 4
T o ° i
E ° ° .:‘-°° ®a0 o ° o,
"y LY o? ° o
% *F CRASH ° 1
o
ot
3 N Jul_\lﬁl July 22 .
i L ]
o " N () A A A i i A (] i A A A
190 200 210 220

DAY of YEAR (1994)
Fig.1 Daily Jovian DIM flux at 327 MHz during Jul.10 - Aug.5.

CHENZROVMBMIZHOINR 1904%£T7TH188, 1L TWEZ,MSIL
TR 104 (BXWEK) OXE L THHORNT—F. RUBZOLHTHH
PERBE Sy ¥ 7LEBEO7 Y Yy POHRALED | BIZRT (ZOWIL.
HARBRRME L > T 3) . BUBRIZ, HEASMSTO LB SN, XROHK
ALAMN—BRLTED . BUARBITRELEHOELRRLTHS, HEAH,
SO, CRARBLLROBMAABOLENBRLLANTHS XX
shd,

(1)22.340MH2

(2)22.580MH2

PSD
A-B

PED
B-C

PSD
C-A

17:06:50 17:07:50 17:06:50 17:07:50

(1K) 1994ETHALI8H17:6:500517:7:50(JST)
OFBROF—F E7 V) OITHEM, EHhSKRUTAIE (A) KE (B) X
i (C) DRKF~%. A-B, B-C, C-ADFPUB. A27Y v Yolt
n@aELDLY, (1), (2)eheh, 22. 340MH, 22. 580M
HzD7—5TH3,

Ackeowlegeveat: ARSI PARBEA 1S MU RHB S hiz, BTMBSURL

| & o8



S-LOBBROBABMABICE bUAIARRTH
HRSHA—-2boRE

C22-P85

‘HE HEAE X SB &0 BFEH BR
(K RPRZE)

Especial S-burstis
the Magegnetosphere
Passages of Fragments of

Shoemaker-Levy9 Comet

T. Nurakanoi, B. Oya, A. orioka, T. Ono, K. lizina

(Tohokv University)

Generation of
related to

ABSTRACT

In the periods of the fragoents of S-L9 conet collisions with
Jupiter. extrenely large enhancesent of Jovian decaseter vave had
taken place. There vere also extremely large and frequent enbance-
eents of short duration emission like S-burst before iopact of the
fragoents. These extreme enhancement of enissions were caused by
the dust-plaspa interaction with Jovian magnetic field which made
current systeos with Jovian polor region ionosphere.
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Distribution of humidity and sercsol on the tropospherc in spring

S.A.Kwon, Y.Iwasaka, T.Shibata, T.0jio, T.Sakai, H.Adachi
(STEL. Nagoya University)

humidity and wind direction, wind speed on the Tropospheric was
measured with Lidar and with Rewinsonde. Wind direction and wind
speed are important environmental parameter in humid variation
which stand on inhomogeneous and homogeneous state.
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Observation of Methane Production Rate
from Rice Paddy
°SANO,T., KITA K., FUIIWARA, M., MURATA,L. and OGAWA,T.
(University of Tokyo,Faculty of Science)

We have been trying to caleulate methane production rate from rice paddy. We
observed the concentration of methane with a instrument making use of He-Ne
laser, and found a gradient of concentration which was larger at leeward point
and near the surface. The results were fitted in the model obtained from solving
simplified diffusion equation analytically, to find how much methane were provided
from the field.
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C41-03 Ground Surface Measurements
of Nitrogen Oxide and Ozone in New Zealand

Rosalina 1, M.Koike 2, Y.Kondo 2, W.A.Matthews 3
(L:LAPAN Indonesia, 2:STEL Nagoya Univ., 3:NIWA New Zealand)

Ground based measurements of NO, NO2, and ozone were made at
Lauder (45.08, 169.7E) in New Zealand between August 1986 and
December 1987. NO concentrations were measured by using
chemiluminescence technique. NO2 molecules were converted to NO by
using photolytic converter, and then measured by NO detector.
Measuremenis were made for 24 hours a day and continuous data were
obieined except the some periods when instrumental had trouble. Lauder is
free from the strong anthropogenic emissions of NOx and ozone. It is about
40 km from Alexandra whaose population is about 5000.

Wind speed and direction data were also oblained every one hour. In this
paper, diuma) variations of NOx and ozone are presented for calm and
windy conditions.

A nange of ozone variation is genernlly between S and 30 ppbv. That of
NOx is generally 100 and 3000 pptv. These results again suggest that
Lauder is not affected strongly by anthropogenic emissions.

A monthly average diurnal variation of NOx and ozone is calculated for
each menth. A monthly average is chlculated for two condition; wind speed
is less than 1 m/scc and wind speed is greater than § m/s. As a result,

L. Both NOx and ozone generally have small diumal varialions when wind
speed is grater than § m/sec.

2. NOx is systematically larger during the night than during the day when
wind speed is less than ) m/sec.

3. Ozone is systematically larger during the day than during the night when
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Measurements of Reactive Nitrogen during the
PEM-West-B

Y. Kondo, M. Koike, H. Nakajima, S. Kawakami, and M.
leda (Solar Terrestrial Environ. Lab., Nagoya Univ).

The NASA Pacific Exploratory Mission-B was conducted using DC-
8 aircraft from Februrary to March 1934. One of the major aims of
the mission is to investigate the budget of trace gases important for
the aimospheric chemistry over the western Pacific Ocean. STEL
group has made measurements of NO and Noy on board the

alrcarft. The outline of the misdsion and some of the results are
presented.

1. PEM-West-B HMPEBTNOEM

NASADDC-8i8 £ AV -8 1 BB OEK it KA Z DR (R
#) PEM-West-A (Pacific Exploratory Mission-West) 1219915081z Tt
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LCOBIRRBE LB E DRSS, LEISOFRD ROGR
CBAILLAFERTH S, N2EADHDRMNETHSPEM-West-B
RED L) LEADPYRGRICEB LoD, LHELEATREARD
ML,

wind speed is less than 1 m/sec.

In fact, a clear anti-correlation is found between NOx and ozone when wind
speed is less than | m/sec (Figure 1),

These observed results can be explained in the following way. During the
night, a noctumal inversion layer is generally formed. If wind is calm, NOx
concentration in this boundary layer becomes large because of the emissions
of NOx from microbial processes in soiles. On the other hand, ozone
concentration in this layer becomes small because of surface destraction of
ozone. During the day, this inversion layer disappears and air near the
ground surface Is generally mixed with frec tropospheric air. Therefore,
NOx is larger and ozone is smaller during the night when wind is calm.
When wind is somewhat strong, air near the ground surface is niot generally
trapped in the inversion layer and mixed with free tropospheric air.
Therefore, only a smalt diumal variation is found.

These resulis are considered to suggest the typical diurnal variation of
ground surface NOx and ozone in the area which is free from the
anthropogenic emissions of NOx and ozone.
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Figure 1 : Monihly average diurnal varintion of NOx and ozone at Lauder.

Only the data when wind specd less than | m/sec is used for this

averaging.
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C41-05 Measurements of NOd3
)

and NO in PEM-West

°H. Nakajima, Y. Kondo, M. Koike,
S. Kawakami, and M. Ieda
(STE Laboratory, f\lagoya University)

Relationship between total reactive nitrogen (NO, ) and O3 have
been measured in a number of airborne and ground-based observations
(e.g., Hibler et al, 1992, Trainer ef al, 1993, Murphy et al., 1993].
There are several sources of tropospheric NO,, i.e., transport from
the stratosphere, lightning, subsonic aircraft emissions, and transport
from surface. On the other hand, O3 is transported from the strato-
sphere and produced photochemically in the troposphere. CHyq, NOy,
and CO ete. are important precursors for this photochemical produc-
tion. However, further studies are required in order to estimate O3
production quantitatively.

In NASA Pacific Exploratory Mission-West(B) (PEM-West(B)),
we have made intensive observations of NO,, NO, and O3 in addition
to several O3 precursors (CO, CHy, NMHC, etc.) over western Pacific
region on board the NASA DC-8 aircraft. 19 flights were conducted
from NASA ARC, Hawaii, Guam, Hong Kong, Yokota, and Anchorage
during February and March in 1994.

Figure 1 shows an example of measured NO, and NO mixing ra-
tios in addition to flight altitude for a flight from Hong Kong (Mission
11). Although high correlation is seen between NO, and NO mixing
ratios in every flight altitude, i.e., in high {(k = 8 k), middle (h = 4.5
km), and low (2 = 0.1 ~ 2 km) troposphere, the ratio NO,/NO are
different in each altitude. There is a region where extremely high NO,
mixing ratios are observed (T =06:30~06:50 UT). In this region, no
significant increase in NO mixing ratios are seen. This fact suggests
that these high NO, arc emitted long before and most of NO, had
been oxidized into HNO3 and/or PAN.

Result of several flights are also presented in the meeting.
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Ninong Kozala, Slamat Saraspriya ({7} 37T BF7EAT)

Ozonesonde Measurements in {ndonesia

KITA, Kazuyuki, FUJIVARA, M., OGA¥A, T. (Univ. Tokyo)
Ninong Kozala and Slapat Saraspriya (LAPAN, Indonesia)

Ye have started the observation of altitude profiles and
total amount of ozone using ozonsondes and a Brewer
spectroneter at Watukosek (75 112E), Indonesia. The observed
tropospheric total ozone shows two paximups in a year. In
May and June, the ozone in the upper troposphere is
increased. In September and Octcber, the ozone in the lower
troposphere is increased.
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Figure 1. Measured mixing ratios of NOy(-) and NO(x) in addition
to flight altitudes (broken line). Scale of NO should be divided by 20.
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ORERM. & BB RATR (BX - KBARMIAE) |
BIE B (&K« XMKMELE) . Slamet Saraspriya,
Srl Kaloka (LAPAN: Y RRXS7EHMEA)

Balloon Measurements on Ozone and Aerosol in 1993 at Indonesia
O¥. Iwasaka, M. Hayashi, M. Watanabe (STEL/NV),
Y. Ishizaka (IHAS/NU), S. Kaloka, S. Saraspriya (LAPAN)

Keasurements on stratospheric aerosols and ozona In Nov.
and Dec., 1993 at Indonesia suggested that Pinatubo
disturbance on stratospheric aerosols was clear and possibly
ozona loss processes were partially disturbed through
heterogenecus reactlion.
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Ground-based spectroscopic measuroement of HCl at Tokyo

“1s30 Murata, NHaomoto lwagaml, and Toshibiro Ogava
{(Graduate School of Science, University of Tokyo)

Yertical column densities of atsospheric HC] were
observed using solar infrared absorption techniques at
Hongo. Tokyo. The solar spectra were taken by using a
1.5 » double-pass grating sonochrosator with wavenuaber
resolution of 0.09 cn™', and the measurements vere
carried out from April T9s9 to August 1981, HCl vertical
column densities vere observed to be (7.86 & 2.29) x
10'* c¢n™? and these are obviously larger than the values
observed in rural area at aid-latjtudes. Such a large
value §mplys that there are many BCl nolecules in the
urban polluted air.
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Decrease of Stratospheric NO2 caused by Pinatubo Aerosols
°K.Tsukui! ,H.Nakajima' ,M.Koike!,Y.Kondo!,
0.Uchino?,T.Nagai? and T.Fujimoto?
! Solar Temestrial Environment Laboratory Nagoya Univessity,
2 Meteorological Research Laboratory

C41-09

Following the Pinatubo volcanic aerosols, significantly decreased in
NO2 column amount were observed at Moshiri, Japan (44°N,142°E).

‘This result suggests that the heterogeneous reaction on the surface of
sulfuric aerosols converts NOX to HNO3 efficiently via the reaction

N20s + H20 — 2HNO3.
<iLaiz>
B, BB 7 0/ NROETORY—RIE,
N205 + H20 — 2HNO3 (¢)]
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Lidar Observation of Mt. Pinatubo
8tratospheric Aerosols in Fukuoka

M.Yasul (Kyushu University), H.Nonaka, K.Shiraishi,
K.Susuau, Y.Rakura, N.Pujivara (Fukvoka University)

Violent eruption of Mt.Pinatubo in aid june 1881 injected a
large asount of volcanic gases into the stratosphere and caused
a serious perturbation on the stratospheric aercsols for a long
period. The values of integrated backscattering coefficient (I.
B.C.) settled down to background leve) abcut three years after
the eruption (Pig.1). The height of the center of gravity of
backscattering coefficient had approached the altitudes of a few
kiloseter above tropopause gradually as tise passes (Fig.2).
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Observations of stratospheric ozone with an infrared
laser heterodyne spectrometer in Alaska

°M. Taguchi, S. Okano, N. Shigematsu, H. Fukunishi
(Faculty of Science, Tohokn University)

Observations of the stratospheric ozons layer were made with a tunsble diode
laser heterodyne spectrometer in Alasks in February through March, 1994. Cbserved
vestical profiles of ozore mixing ratio show a slight day~to-day varlation in the lower
siratosphere. From comparison with vertical profiles of acroso) obtalned by lidar
meascrements and horizontal distributions of total ozone amounts cblained by
METEOR-YTOMS, ihe variation of ozone bk (he lower stratosphere slould be
attributed %o a dynamical effect.
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C41-12
Ozone Depletion in the Low Stratosphere
Observed at Syowa Station in 1992

Y-J).Zhao! and Y.Kondo?

('Institute of Atmospheric Physics., CAS, China
2Solar-Terrestrial Environ. Lab., Nagoya Univ., Japan)

Changes in ozone (O3) over Antarctica have been studied using
ozone sonde data obtained at Syowa station (69°S) from 1986
to 1992. The vaniations of Oj3 values at 20, 30, 50, 70, 100 and
150 hPa in 1992 have been compared with those in the years
from 1986 to 1991. It has been found that the Oj; decrease in
1992 took place significantly in the altitude lower than 18km,
which was not detected at Syowa station previously. The
decrease of O3 in 1992 also started earlier than previous years.
O3 mixing ratio at 70 and 100 hPa reached nearly to zero in
October of 1992 and experienced larger losses in July and
August than previous years, for example, as shown in the
figure below. Ozone at 150 hPa was also at the lowest level
during same periods as above, although it did not reach close to
zero in October. The minimum value of total O3 during
springtime was less then 150DU coincident with the O3
depletion at 70, 100 and 150 hPa. The features of O3 reduction
have been analyzed and compared with that observed at
McMurdo station (78°S).
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Lidar Observation of Stratospheric Aerosols in Svarbard
M.Fujivara, K.Shiraisi (Dpt. Applied Phys., Fukuoka Univ.)
Y. Ivasaka, T.Shibata, M.Hayashi, M.Nagatani

(STE Lab. Nagoya Univ.)
k. Xondoh (Aerological Observatory)

Abstract: Lidar observaton of aerosols in the stratosphere over
Svarbard, Norway has been made since this January. Most of the
peak values of scattering ratlo observed from mid January to early
March lie around 1.4 at heights between 13 and 15 km, which shovs
the volcanic aerosol load after the Pinatubo eruption. Very strong
scattering layer, PSC's, appeared on 28 February with high
depolarization rate in the height range of lowv temperature. The
mechanism of the PSC formation is discussed from the differences
between the peak heights of scattering ratio and those of
deplarization rate.
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Lidar Measurement on Mesospheric Metallic Atoms Layers

C. NAGASAWA and M. ABO
Tokyo Metropolitan University

Abstract : We observed the sodium layer with a dye laser and the
potassium layer with a Ti:sapphire laser simultaneously. Feature of
the potassium vertical profiles is similar to that of the sedium layers,
however the density of the potassium is about ten times less than that
of the sodium. We try to observe other metallic species such as iron
with the Ti:sapphire laser and sodium temperature with a narrow-band
dye laser.
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Fig.2 The mesospheric sodium
profile measured by the dye
laser simultaneously.

Fig.1 The mesospheric potassium
profile measured by the Ti:sapphire
laser.
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The Development of Methane and Non-methane hydrocarbons
Measuring Method Using two FIDa

KITA K., FUIIWARA,M., SANO,T., TOUJIMA,Y. and
OGAWA,T.(Univ.Tokyo)

We have developed a methane and non-methane hydrocarb
ing method using two FIDs (Flame lonization Detector). One FID measures
only the concentration of methane using a catalizer which oxidates non-
methane hydrocarbons, and the other measures total hydrocarbons. Thus
we can get the mixing ratio of methane and non-methane hydrocarbons re-
spectively.
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Satellite Measurement of Tropospheric
Ozone with infrared spectrometer

°T. Imamura and T. Ogawa (Univ. of Tokyo)

Global observation is desired for the tropospheric ozone
to reveal its global distribution. We present a feasibility
study for the satellite measurement of the tropospheric
ozone with an infrared spectrometer. IMG, which is
part of the ADEQS satellite, will measure the upwelling
radiation from the atmosphere. The densities of the tro-
pospheric and stratospheric ozone will be derived from
the spectrum using inversion method.
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The development of the airborne
NO; detection system
‘M. lda Y. Koudo M. Koike H. Nukajitun
(STE Laly. Nagoya univ.)

lustrument on board aircraft for the measuriment of nitrogen diox-
ide (NOg) in the troposphere is being developad. NOy is convertad
to NO using UV photolysis system, and subsequently NO is detectoed
with a chemiluminescence detector.In order to get high conversion
cllicency, metal halide lamp wan selected for the UV sonree of the
NO; system. Improvement of the instrument is presentad.
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Aircraft Measurements of Total Reactive
Nitrogen and Ozone over the Western Pacific in
Late Autumn and Late Winter

M.Koike, Y.Kondo, S.Kawakami, M.leda, H.Nakajima
(Solar Terrestrial Environment Laboratory, Nagoya University)

Measurements of total reactive nitrogen (NOy) and ozonc were made on
board the Cessna aircraft at south and north of Japan in February and
November 1993, respectively. Vertical profiles of NOy and ozone

at [atitudes of 38N and 40N obtained on November 3 are similar to each
other and show significant enhancement at altitudes below 2 km. The wind
data suggests that these enhancements are probably due to the influence of
Asian continent. Similar enhancement of NOy was also observed on
February 13. Frequent and large scale outflows of the continental airmass
from Asian continent are considered to have a significant impact to the
chemical environment over the westemn Pacific. Correlations between NOy
and ozone are also presented.
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Fig. 1 Schematic diagram of the NO; photolisys system using metal halide
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Comparisons of the Observations
of NO, and O,Using Visible Spectrometers
* Akane Kawaguchi!,Yutaka Kondo ! Makoto Koike !
Hideaki Nakajima! W.A.Matthews?
1) STE Laboratory 2) NIWA

Ground-based cbservations of NO, and O, using visible
spectrometers have been made at Moshiri,Rikubetu and Kiso. We have made
a comparison of NO, and the O; column amounts between Moshiri and
Rikubetu. We have also compared O, column amounts with those of

Dobson spectrometers at Sapporo and Tsukuba. The results of these
intercomparisons are presented.
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Balloon-bome Stratospheric Aerosol Measurements
using Optical Particle Counter
°T. Sugita * Y.Kondo - M. Koike - H. Nakajima (Nagoya Univ., STELab.)
T. Deshler (Univ. of Wyoming, U.S.A.) R. Imasu (NIRE)

Stratospheric acrosols were measured using optical particle counter on board balloons
lzunched from Alse-sur-FAdour (44°N) in autumn of 1992 snd 1993, It is shown that
2crosol concentration with radii larger than 0.25um observed in 1993 is about 3 times
less chan that of 1992. We have also calibrated this counter using a panicle generator with
10 sizes of standerd particles (m=1.6), and (hese results agree well with theoretical
calcutations.
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A PLAN TO MEASURE ATMOSPRERIC BrO
IWAGAMI, N (U TOKYO)

Atoospheric BrO column is planed to be neasured by ground-
based uv absorption spectroscopy. The Doppler detection

technique developed for the OH measurement is applicable

to pick up absorption future of cach rotational line of

the XTI -A°[I (0,0) band.

RNMEY Bro. REREEY cl0. EEHB. BMBHREH
A2/ RE>THRARAG T/ v EHRAC/ICENAGH
TWwa, AMEL /Yy x—2RREBVT L, FI1v—-4 12
NMEWY Bro-Cl0 ¥4 7 o XERUMEETLTVELETFHENT
W3, KMhicBi2 5 Bro, OFEMIE Cl10, Kh~<. REDOL
CHDLEHRBEDPRVWIILEN, AANBRREAEBOAKAD~
OB LT, PHECHMLOS2B3ORMIVL L, Lo,
RAREEGVICRPRESDEHT S 0l XS LADLTRAE
BHEDPR. AANBRHBDOORDOBRHNERZ Br0. &L T
BETSC LIRS, ALAAKRMBRTCH<LZBE. AR
BYMORINRIPENBUT VY YRAVALEVWAE, SO &
SUTRP S, KAPD Bro 2EBBRTF S Lz, REOKKILE
BBEOBROBtic Lt EEod. BRREBHB T/ YBONE
EFHTORD, BERBHKEN > TWE,

LblL, TONBHREDL THU VW, Harvard DA -7 D
MEBRCLIIUADOEEZEORDIZ, NOAL DS A—-TREIBR
TR I SORKSINSZ0A T, BBLABBIREATVLIR
Vo L b, HOAA D720 —7ORIBLABRRR R, BB K

12 KXY PICE BREM
NOL B U040 43R

Tl B R
(BHBXRFABISBRRATRRA)

C41-P15

W.A. Matthews (NIWA)

S. Asiati, J. Soegijo, A. Budiyono {LAPAN)

Spectroscopic Observations of Stratospheric
NO; and O3 in Indonesia

Y. Kondo, M. Koike (STEL., Nagoya Univ.),
W.A. Matthews (NIWA)
S. Asiali, J. Soegijo, and A. Budiyono (LAPAN)

A visible spectromeler system was installed at Ciater Qbservatory
of LAPAN near Bandung, indonesia In August 1994, it is aimed to
measure column amounts of NO, and ozone at sunrise and sunset

on daily basis. The intitial observations indicate that this site is
suited for stratospheric NO, measurements, free from serious

tropospheric poliution. The measurements have been carried out
in cooperation with LAPAN since August. The data obtained during
the installation are presented.
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H. Gemandt (AWI). W ERIE (SPEHH)

Observations of Stratospheric Ozone by
Balloon-borne Oplical Sensors
—— Observational Resuits at Sanriku and Splisbergen in 1994 —
°M Okabayashl S5.0kano, M Taguchl H.Fukunishi (Faculty of Sclence, Tohoku
am‘ly{ mand! (Alred-Wegener-hstitute for Polar and Marine
Rase T. Yamagami (nstitute of Space and Astronautical Sciance)

Measurements of azone in the upper stratosphere are important to
understand the ozone photochemical processes and the dependence of
stratospheric ozone on solar activity. Recently, light—weight high-altitude
batloons, which can reach an altitude of over 40 km, bave been devel-
oped, We have developed a balloon-bome optical sensor (BOS), which
is a UV filter radiometer in the Hartley band, for applgmg it to thesc
high-altitude balloons. Observations were carried out at
Center on b‘{m{ 29 and 30, 1994 and at Spitsbergen on July 23 and 27
1994. Vertical profiles of ozonc concentration were derived from the
measured UV irradiance profiles.
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Observations of Ozone In the Upper Stratosphere
at Spitzbargen (79 °  N) with a Balloon—~borne Optical Sensor

$.0kano ', M.Oksbayashi ' , M.Taguchi ' , H.Fokunishi ' ,
H.Gemand: * , and T.Yamsgami *
1 Faculty of Science, Tohoku University, 2 Alfred Wegener Institute,
3 Institute of Space and Astronsutical Science

Mmo!mehmcummmmmuwmm
Spitzbergen (79 ° N)mﬁuoﬂhlmmonbmdnﬂd(sm )
balloca in July 1994. Attained altitude was 43.0km oa July 23 and 43.7km on July 27.
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Inter comparison of the humidity observations with a Raman lidar and with
a meteorological sonde
T. Shibata, M. Hayashi, Y. Iwasaka, M. Watanabe, T. Sakai, S. Kwon,
H. Adachi (STEL, Nagoya University)

Inter comparison of water vapor observations between with a Raman
lidar and with a meteorological sonde was made. Humidity profiles taken
by each equipment show very good coincidence, probing the validity of the
new lidar observation method.
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The estimation of the atmospheric temperature profile
vith a Ragan lidar

Y. Iwasaka, T.Sibata, M.Hayashi, T.0jio, S.Kwon, T.Sakai,
H. Adachi, N.Yatanabe, Y.Okubara(STEL, Nagoya University)

The' atosospheric tesperature profile is estimated with a
Raman lidar. For measuregent of the middle stratosphere and
the mesosphere, Rayleigh scattering is used, and for that of
the troposphere and the stratosphere, Ny and 0; Raman
scattering used.
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Lidar Measurements in Arctic ( 1993/1994Winter : Alaska )
OH.Adachi, Y.lwasaka, T.Shibata, M.Hayashi, T.Ojio, T.Sakai
(STELab,Nagoya Univ.),
M Fujiwarz(Faculty of Sci.Fukuoka Univ.), H.Nakane(Nationa)
Institute for Environmental Study),K.Kondoh(Aerological
Observatory)

Stratospheric layer at 22km on 19, FEB was observed by lidar
measurements at Fairbanks, Alaska in 1993/1994 winter, and similar
layer at 22km on 14, FEB was observed at Toyokawa . These suggest
that the air mass move from Japan to Alaska.
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Cbservation of mesospheric ozone density by 5-310-22 rocket

H.Yamamoto,K.Yajima,H.8ekiguchi and T.Makino
Departaent of Physics, Rikkyo University

The altitade profile of the mesospheric ozone density was
zeasured by a rocket-borne radicaeter at Andoya, Norway (69N)
on Feb.16, 1594, HMaln purpose of the rocket experiment is to
inveastigate the effect of the ozone disturbance by the thermo-
spheric N0 transported to the lower ataoaphere in winter seasen.
Prelininary result shovs that the ozone density below 70 km was
lover by a Tactor 3-4 than the other resuls.
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Nighttime variations of 01557.7nm airglow observed by
a Multicolor All—sky Imaging System at Zao
T.Tsubaki ! , S.Okano ', Y.Takahshi ! , Y.Nithara ',
T.Abe ', H.Fukunishi ' , Y.Xiyama *
1: Facully of Science, Tohoku Universily
2: Faculty of Science, Niigata University

Since November 1993, we have been carring out observations of
night airglow with a MulticolorAll- Sky Imaging System (MAIS) at Zao
observatory. We have examined the nigttime variations of OI557.7nm
emission and found that the intensity variation pattern drastically
changes between April and May. We have also examined wave-like
structures seen in 0I557.7nm emission. The event on May 6, 1994
showed a clear northeastward motion with a velocity of 36.4m/s.
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Airglov observation at Mt.Haleakalain Maui island,
Hawali

°Y.Kiyama(Niigata Univ.),
E.Xita, N.lvagami, T.Ogava(Tokyo Univ.)

¥Ye present airglov observation results obtained at
Mt.Haleakara of Maui island, Havaii, in the F-
region equatorial anomaly zone, during the nights
from 14 to 28 February and 9 to 18 November 1993,
Our observation were made using a all-sky rapid-
scanning photometer. We measured [01]630.0nm, or
alternately [01)557.7nm, OK(7-2)band and back-
ground simultaneously. In February 21, 630.0nm
enhanced to 430R from SSW direction and also NNE
in the first half of the night, then the band of
630.0nm weak intensity was formed from WNW to ESE.
In the later half of the night sky, the enhansed
630. 0nm was shown the same direction In the night
sky. The intensity reached to 370R and decreased
after as the each travelled to southern and north-
ern sky. In November 10, 630.0 ne enhanced to 250R
and the situation was the same in February tern.
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Two—dimensional distributions of lower thermospheric
winds and temperatures obtained from O! 557.7nm
doppler imaging observations

°Y. Niihara, S. Okano, and H. Fukunishi
(Faculty of science, Tohoku Univ.)

We have derived 2-dimensional distributions of lower thermospheric
winds from FPDIS data of Ol 557.7nm airglow at Zao observatory
(140.56°E, 38.09°N) on February 19, 1994. The neutral wind direction was
nosth-west to east and speed was several tens meters per second. We are also
developing algorithm to derive neutral temperatures from FPDIS data.
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Bstimation of Geocoronal Hydrogen Lymana Optical Depth
for the $-520-19 Bocket Data Analysis

° N.¥atanabe, T.Xavahara, S.0kano. H.Fukunishi
Faculty of Science,Tohoku University

We arc construcling a hydrogen Lyman a photometer on board the
$-520-19 rocket for observing the distributions of hot hydrogen atoms around
the Barth The density distributions are desived from the observed intensity
distributions of HLy @ emission by considering the scattering processes.To
evaluate a contribution of multiple scattering to the observed HLy @ intensity,
we have calculated the optical depth of hydrogen geocorona along the
photometer viewing direction.
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Observation of geocoronal hydrogen Lyman « emission using
LAP on board the S520-19 rocket
°T. Kawahara, M. Watanabe, S. Okano, T. Abe, H. Fukunishi
Faculty of Science, Tohoku University

The nightside geocoronal Lyman a emission will be observed using
a Lyman Alpha Photometer (LAP) on board the $520-19 rocket. The
photometer consists of a hydrogen absorption cell, a Lyman « filter, and a
photomultiplier. The intensity and the width of the hydrogen Lyman «
emission will be measured by changing the optical depth of the cell at four
steps (T~ 0, 3, 6, 12). This technique will be applied for the first time to
rocket observation.
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A Rocket Observation of Auroral Green Line
and Nitrogen Emissions

* T.Imai, S.Okano, H. Fukunishi
Department of Astrophysics and Geophysics, Tohoku University

The chracteristic auroral green line O('S)-O('D) at 557.7nm was
first observed over a hundred years ago by Angstrom. However, the
processes governing the production of O('S) are still not well understood.
We are going to measure OI(557.7nm), N, ING(427.8nm) and
N,VK(342.5nm) emissions with a Multi-channel Aurora Pholometer
(MAP) on board the S-520-21 Rocket to be launched into auroral arcs
from Andsya Rocket Range. The procedures o determine the parameters
relating to the production and loss of O('S) in aurora using the observed
data will be discussed.
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Morton, D.C. and J.D. Purcell, 1965: Observation of the extreme
ultraviolet radiation in the night sky using an atomic hydrogen
filter, Planet. Space. Sci. 9,455-458

Winter, T.C. and T.A. Chubb, 1967: The determination of the profile
of the night sky hydrogen Lyman alpha emission line, J. Geophys.

Res. 72, 44054414
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Development of a ncutral gas mass spectrometer
NFjawa K.Tsuroda HHayakawa
S.Abe K.Xurita (ISAS)

We are developing the Time-of-flight{TOF)neutral gas mass spectrometer to make direct
meascrements of the composition, temperature and wind velocity of planctary upper
atomasphere, It uses relations between Time-of-Right of tonkzed particles to the detector
planc and their locations on {2 to subtract the reactive species due to reactions with the
wall of the instrument, Mode calculations were made to examine feasibility of the
method and optimem design of the instrument.
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Monte Carlo Simulation of Martian Oxygen Corona
01130.4 nm Emission— X .

° KShinozaki, S.Oksao, H.Fokuaishi
Facully of Science, Tohoku University

In order to investigate the interaction processes between the solar
wind and the Martian upper atmosphere, we have developed a
3- dimentional Monte Carlo Complete Frequency Redistribution
(MCCFR) code which simulates multiple scattering of solar 1304 nm
photons. The spatial distribution of O130.4 nm emission obtained by
this MOCFR code is compared with the intensity profile of oxygen
corona observed by Mariner 9/UVS. :
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Figure 1. Shni intensity of Martia OI1304 nm emission for SMS (
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A Numerical Simulation of the Martian Upper Amosphere
=3, Calculation of the Heat Budget -

*  M.Kubo, H.Fujiwara, H.Fukunishi
(Department of Astrophysics and Geophysics of Tohoku University)

The Martian atmosphere is well known to be very sensitive to a variety
of dust distribution and propagation of atmospheric waves. Our final goal
is to predict these effects on the thermal structure of the Martian upper
atmosphere. First of all, using a 2~dimensional model, we have derived a
stcady-state of the Martian thermosphere without including the effects of
dust and gravity wave,

The present model includes the radiative, photochemical and dynamical
processes (EUV/UV heating, CO ¢ Infrared Cooling, and so on) and we
use a finite difference method.
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e Aot - R E—05! - [i4 992 - 5. W. B. Harijono® - H. Wiryosumarto®
(1: 30Kk - ABF5R 2 #Mk - W 3: BPPT, Indonesia  4: LAPAN, Indonesia)
Dry and Rainy Season Campaigns by Boundary Layer Radar

in Equatorial Indonesia (2)
°H, Hashiguchi!, T. Tsuda!, T. Adachi!, M. Tsutsumi', T. Shimomai',
N. Yoshino!, M. D. Ymnr;ma.'k:ai S. Fukao!, A. Wata.nahc?
S. W. B. Harijono®, and H. eryosumarw‘
(1. RASC, Kyoto Univ. 2. Fukushima Univ. 3. BPPT 4. LAPAN)

The Boundary Layer Radar (BLR) has been in continuous successful
operation at Serpong, Ind since November 1992. We conducted
intensive observations in dry and rainy seasons in order to study dif-
ferences of the behavior between dry and wet atmosphere in tropics.
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The dry and rainy season campaigns were success- 5

fully conducted on 8-15 October 1993 and 15-22
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February 1994, respectively. Over 50 radi d

were launched every 3 hours from the radar site.
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C42-02
Turbulence Structures Observed using Multiple Receiver
Frequency Domain Interferometry on the MU Radar.
°W.0.J. Brown, S. Fukao, and M. Yamamoto
(Radio Atmospheric Science Center, Kyoto University, Uji, Kyoto 611)

VHF radars are useful tools for studying dynamics and turbulence in the
atmosphere. There are a number of techniques that are applied to VHF
radars to make these studies and one recently developed technique is known
as Frequency Domain Interferometry (FDI). This technique can provide more
precise measurements of the range and thickness of turbulent layers than are
normally possible [eg: Kudeki and Stitt, 1987 and Palmer et al., 1990).

The MU radar operated by the Radio Atmospheric Science Center of
Kyoto University at Shigaraki, Japan [Fukao et ol., 1990], can carry out
FDI experiments. Recent modifications now enable it to perform FDI using
multiple receiving antennas. Multiple receiving antennas are useful because
they can provide high resolution wind three-dimensional measurements and
now with FDI, high resolution measurements of the motion, orientation, and
spatial scale of turbulence in the vertical and horizontal planes can be made.

Examples of the preliminary analysis of a multiple receiver FDI experi-
ment carried out at on May 30 this year appear in figure 1. The top panel
shows backscatter power as a function of altitude and time. The middle panel
shows backscatter coherence as the frequency of the radar is shifted slightly
in the FDI experiment. High levels of coherence (dark shading) indicate the
presence of scattering layers significantly thinner than the radar sampling
volume (150 metres). Low levels of coherence (light shading) indicate that
any scattering is more distributed and that there are not simple thin scat-
tering layers. The bottom panel shows hourly mean profiles of the eastward
(solid lines) and northward (dashed lines) winds.

In this example, most of the intense scatter appears to originate from thick
turbulent layers. The thin Jayers above 10 km scatter fairly weakly, although
later in the experiment, there is some stronger scatter from thin layers. It is
useful to consider motion when examining FDI thickness measurements [eg:
Brown and Fraser, 1994, and in this experiment, the thin scattering layers
mainly appear when the wind is to the north-east. During other experiments,
other relationships between the wind and thin layers can be seen.
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Fig. 1: Signal Power, FDI coherence, and hourly mean wind profiles, (the
vertical line indicates zero, successive profiles are offset by 40ms=1).

These and other observations of the orientation, aspect sensitivity, mo-
tion, and spatial scales of turbulence in the atmosphere from the multiple
receiver FDI experiments will be discussed further in the presentation.
Acknowledgements: WOJD supported by Japan Society for the Promotion of Science,
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Development of Data Tuking Program for
“MU Radar Real Time Data Processing System”
°T. Muro, M. Yamamoto, T. Tsuda, T. Nokamura,

M. D. Yamanaka, and S. Fukao
(Radio Atmospheric Science Center, Kyoto University)

“MU Radar Real Time Data Processing System™ was installed to reveal
detailed structure of the middle and upper atmosphere. We have developed
new programs to control the system. They consist of four parts: ‘observa-
tion program’ to specify obsarvation parameters and start observations, ‘data
taking program’ to acquire data from the radar hardware, ‘tape control pro-
gram’ to transfer data from hard disks to EXABYTE (8mm) tapes and ‘quick
look program'’ to check data quality during observations. With the new pro-
grams it is possible to obtain up to eight times the quantity of data as that
could be recorded with the previous data collection system. Also they en-
able us to conduct simultaneous multibeam-interferometry observations with
continuoas time series.
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Application of Wavelet Analysis to Three-Week
MU Radar and Radiosonde Observations
°T. Shimomai, M. D. Yamanaka arnd S. Fukao
(Radio Atmospheric Science Center, Kyoto University)

The orthonormal wavelet analysis i8 applied to very high resolu-
tion temperature profiles observed by radiosondes for three weeks in
June-July 1991. The results are compared with the results for three.
dimensional wind velocities observed with the MU radar. The results
suggest that components with vertical wavelength of about 2 km are
varying in corespondence with tropopause height, and that shorter com-
ponents have their maximum values at higher altitudes.
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Characteristics of Atmospheric Waves Observed with
a Radiosonde Campaign in Indonesia
°Toshitaka Tsuda!, Atsushi Shimizu®,
Nurzaman Adikusumah?
('RASC, Kyoto Univ. 2LAPAN, Indonesia)

We conducted an obscrvation campaign of the equatorial atmosphere dy-
namics over Indonesia by means of radiosondes during Nov. 16, 1992 and
Apr. 10, 1993, at LAPAN in Bandung. GMS-4 satellite data were also
employed to study cloud convection activity in the equatorial region.

Kelvin waves, with periods of 10 to 20 days, were dominantly observed
in the lower stratosphere, and a 20-day Kelvin wave was mainly confined
near the tropopause about 17km altitude. We further found modification of
the tropopause structure and the time series of maximum cloud-top height
around Bandung corresponded well to the temperature structure effected by
Kelvin waves.
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MU-radar Observation of Mean Wind Influence on the Anisotropy of
Internal Gravity Waves in the Middle Atmosphere

N.M.Gavrilov®, §.Fukao, T.Nakamura, M.D.Y: ka and M.Y’ t
(Madio Atmospheric Science Center, Kyoto University)
* On leave from Atmos, Phys. Dept., Saint Petersburg University, Russia

When internal gravity waves (IGW) propagate in the atmosphere, the variance
of horizontal velocity perturbations o? depends on azimuth . If the wave process
is isotropic, i.e. numbers and energies of IGWs propagating in any direction are
the same, one has to anticipate the circle shape of the curve o*(p) in horizontal
plane. Dut if the wave process is not isotropic, 0?(y) looks like tilted oval (see
|Ebel et. al., 198T; Gavrilov et. al., 1994]). The tilt angle gives the azimuth of the
predominant direction of IGW propagation, and the ratio of the major oval axis
to the minor one is the characteristic of IGW anisotropy.

As IGWs in the middle atmosphere strongly interact with mean wind, one
should anticipate a c tion bet the distribution of o() and mean wind.
Study of the connection has been made using MU-radar data. Wind fuctuations
observed during a given day are filtered into three frequency domains. The first
includes mean value plus 24-, 12-, 8- and 6-hour tidal harmonics and is considered
as mean wind for the day. The d domain contains frequency IGWs
having periods from 0.5 hr up to 6 hr. The third part includes perturbations with
periods less than 0.5 hr. Observations with MU radar simultaneously in § points
of the sky give possibility to obtain value and azimuth of mean wind as well as
the distribution of a?(y).

Examples of IGW intensity ovals along with the mean wind are shown in
Figure for medium and high frequency IGW p ts. The thick lines in Fig.
show the direction and value of the mean wind. One can see clockwise rotation of
mean wind with the increase in altitude. Also one can see corresponding clockwise
rotation of IGW intensity ovals tilt (see Fig.).

So, results of observations with MU radar show connection between predomi-
nant directions of IGW's propagation and mean wind. The reason of that should be
interaction between waves and mean wind, which may modify the IGW intensity
along the mean wind direction and so influence the shape of o?(jp) distribution.
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An Estimation of Gravity-Wave Momentum and Energy Fluxes
from the Middle Atmosphere to the Upper Atmosphere: Part II1
Manabu D. Yamanaka (RASC, Kyoto U.)

Yamanaka & Fukno's (1994) model of the gravity-wave momentum and
energy fluxes through the middl phere is ded by including
seasonal and meridional variations. An equatorial maximum of wave en-

ergy in the lower stratosphere and a winter maximum of dominant vertical
swavenumber in the mesospherc are suggested,
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A Study on Vertical Propagation Characteristics of
Upper Stratospheric Internal Gravity Waves

Y.Mukawa’, S.l-‘ugao’. M.Yamamoto’, M.D.Yamanaka’, T.Tsuda?,
and R.F.Woodman®,

1: Osaka Electro-Commun.Univ.. 2: RASC Kyoto University

3: Jicamarca Radio Observatory
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We have been analyzing the upper stratospheric internal grav-
ity waves observed by the Jicamarca VHF radar in Peru in Sept.
and Oct. 1990. This experiment is the first attempt for the long
term observations with high time and altitude resclution of the
recently upgraded Jicamarca radar systems. It is found that the
waves with periods of less than 1 h have a fairly continuous phase in
heights. These waves have almost same frequency component from
the lower stratosphere to the mesosphere, suggesting the presence of
the same wave modes. The height profiles of the wave amplitudes
are nearly J;wetsely proportional to the square root of atmospheric
density: p/°, and the energy of the waves is not very much dissi-
pated in the upper stratosphere.

Our previous analysis has revealed that the :clﬂflitude profiles
normalized by the constant energy level of the oscillations at each
height (%) indicate a distinct node (local minimum) around 30
anf 60 km heights. Note that this vertical structure may
correspond to standing waves with vertical wavelength of 60 km,
and the boundary condition where the vertical oscillation must be
diminished on the ground may be satisfied. However, it is not easy
to resolve the vertical scale component with A~60 km by a spectral
analysis, since this scale is similar to the entire observational height
range from 20 to 80 km. In this case, a predominant vertical scale
component is inferred by the least-squares fit of sinusoids for the
individual height profiles, that is, the sinusoids with vertical
wavelength from 20 to 100 km are successively fitted to each nor-
malized height profile, and the average ratio of residual to ampli-
tude is estimated for the fitted sinusoids. As a result, the ratio is
found to be minimized around the vertical wavelength () of 60 km.
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Figure 1 shows complex power spectra of the normalized verti-
cal wind velocit{‘ which indicate upward and downward propagating
components with vertical scale of 60 km, respectively. ese spece
tra have been calculated using time series of cosine and sine coeffi-
cients of the sinusoidal function fitted to each height profile with
vertical wavelength of 60 km. The upward propagating component
(thick line) is, as a whole, larger than downward propagating com-
ponent (dashed line) on Sept. 28, 1930. This feature is also found
on Sept. 27 and Oct, 2, 1990. Thus, the observed standing wave-
Iike structure of vertical profiles seems to be formed by the internal
gravity waves which may be generated near the ground and subject
to reflection at the upper mesosphere (Hines, 1860), corresponding
to "ducted modes” composed of up and downward propagating
waves between the ground and the upper mesosphere.
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Fig.1 Complex power spectra of upward (thick line) and downward {dashed Line)
propagating component with vertical scale of 60 km observed on Sept. 28, 1950,
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Mamoru Yamamoto, Shoichiro Fukao (RASC, Kyoto Univ.)

We have developed an external interferometer, a new meteor observaiton
system, attached to the MU radar. This system consists of external antennas,
receivers and detecters, and a data taking subsystem, and is designed to
observe meteor echoes during the miscellancous observation modes of the
MU radar in order to extend the total observation period of the meteor
height (80-100km). We have installed all the hardware and started to record
metcor echoes. The system design and preliminary results are introduced in
this paper.
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°Masaki Tsutsumi, Takuji Nakamura, Toshitaka Tsuda,
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We studied characteristics of both wind velocity and temperature fluctu-
ations due to a two day wave near the mesopause by means of meteor echo
measurements with the MU (middle and upper atmosphere) radar in Shi-
garaki, Japan (35°N, 136°E) and a meteor wind radar near Jakarta, Indone-
gia (6°S, 107°E). A two day wave was conspicuously enhanced on July 12-19,
1993 at both Shigaraki and Jakarta. Temperature and northward wind were
in-phase in Shigaraki, and they became anti-phase in Jakarta. The phase Ia
of the fluctuations between the two sites suggested that this wave propagat
westward with a zonal wavenumber of three. In Jakarta two day wave in both
wind and temperature ficlds showed clear enhancements during the periods
corresponding to summer months in each hemisphere, especially in January
1993. Phases of temperature preceded those for northward wind by 180-225°
when enhanced two day wave was seen in northward component, indicating
their anti-phase relation in the southern hemisphere. These results strongly
support that the two day wave near the mesopause can be interpreted as the
(3, 0) mode of a Rossby-gravity wave with zonal wavenumber of three.
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Simultaneous observations of mesospheric gravity
waves with the MU radar and sodium lidar

*S. P. Namboothiri!, T. Teuda?, M. Tsutsumi’, T. Nakamura',

C. Nagasawa?, M. Abo?
(1: RASC, Kyoto Univ. 2: Tokyo Metropolitan Univ.)

Abstract

Simultaneous mesospheric observations have been carried out using the MU
radar at Shigaraki (34.9°N, 130.1°E) and the sodlum Lidar at Tokyo, Hachiofi
(35.6°N, 138.4°E). A new method [s Introduced in order to check the gravity
waves at both the Jocations. The study utilizes 7 hours of the data collected
on the night of December 15-16, 1093, Using kodograph analysls, dominant

density perturbations derived from the sodium density messurements by the
sodium lidar. The results suggest that the radar and the lidar see the same
gravity waves at both the locations.

Introduction

Radars and lidars play an important role in the study of dynamics of the
middle atmosphere. The neutral atmospheric density perturbations are one
of the parameters to investigate gravity waves in the middle atmosphere. In
this paper wo made an attempt to check the gravity wave events at the MU
radar and sodium lidar sites by observing the wave induced neutral density
perturbations.

Results

Hodograph analysis is very successful in the determination of the gravity
wave parameters as well as the propagation directions. Wo conducted the
hodograph analysis with the data collected with the MU radar. The analysis
chows the dominance of monochromatic gravity waves in the period of obser-
vation. A statistical estimate of the gravity wave parameters indicated that
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Oscillatory Behavior of Pokar Flat Summertime
Echoes Associated with Noctilucent Cloud
Formation
*T. Sugiyama!, Y. Muraoka?, H. Sogawa® and $. Fukao'
('Radlo Atmospheric Science Center, Kyoto University,
3Hyogo College of Medicine, ?Faculty of Science, Kyoto University)

We analyzed polar mesospheric summertime echoes observed with
Pokar Flat redar in 1984, and found that strong echoes occured mainly
with a period of 5 days. We consider that the periodic formation of the
echoes is associated with the oscillatory formation of noctilucent clouds
with heavy proton hydrates as their origin. Also we simulated formation
of noctilucent clouds in a wide variety of the hymidity conditions. The
results show that a bifurcation of cloud formation between steady and
oscillation occurs in accordance with an increase of waler vapor in the

mesosphiere.
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the wave propagated with a vertical wavelength of 16 km, intrinaic period of
9 br and horizontal wavelength of 1750 km.

Using tho gravity wavo parameters, the neutral density perturbations for
the MU radar eite is determined and compared with the corresponding den-
sity perturbations cbtained with the sodium lidar messurements. Figure 1
shows the density perturbations cbeerved simultaneously with the MU radar
and sodium lidar. Comparison of the profiles is very encouraging, the am-
plitudes and phase patterns show considerable resemblance. A maximum
density perturbation of of 7% s obeerved for both the messurements. The
veriance analysis conducted also shows good sgreements between the two
obeervations.

15-DEC—1993 — 16—DEC—1993

Perod: O-— Ohr Vertical Wavelengtht 0O-- Okm

92 -
90 + e ’
E 064
=84 - D NEA 9%
82 4 Y ¥ ~ -,
E 80 . i -~
[
i 78
X 76 4
74 +
72

L)
22 0 2 4
i 1
e o LOCAL TIME (hour)
D'/'g
Fig. 1. Simultaneous measurements of wave induced atmospheric density
. perturbations with the MU rader (solid line) and sodium lidar (dashed ling).
Concluding Remarks :
The present study utilising ths data collected with the MU radar and sodium
Jidar reveals a powerful method to interpret the gravity wave events observed
simuitancously at different Jocations. From the results It can be concluded
that the radar and lidar see the manifestations of the same gravity waves at
both the locationa. .
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Middle Atmosphere Obsecvation with MF radar at Yamagawa

* K. Igasashi' and I. Nishimuta®
1: Communications Research Laboratory (CRL)
2: Yamagawa Radio Observatory, CRL

MF radar was build in Yamagawa Radio Gbservatory of CRL (geographic:

31.20° N, 130.62" E; geomagnetic: 20.4° N, 198.3%). This MF radar can

make wind measurements over the 60 - 100 km height regicn during the

day, and the ~ 78 - 100 km beight regicn at night with time resolutions of
a few minutes and i:cight resolutions of a few kilomelcrs, MF radar system

is unique and usuful system for studying the fund ] propertics of the

upper atmosphere, including vestical structure of winds in the mesosphere

and lower thermosphere; turbulent and siable layer characteristics;

atmospheric planciary, tidal, gravity wave charscteristics; investigalion of
scattering mechanism of MF radiowaves; studics of energy and momentum
within the upper atmosphere; atmospheric wave generalion, propagation
and dissipation, and so on. Yamagawa MF radar specifications ase shown
in Table 1. Figure 1 shows the anteana coafiguration. The transmitting
antenna are two pairs of single wire dipoles which are supporied with fout
concrele poles of 30 m high. Three receiving antenna pairs of crossed
dipoles ace arranged 2t the comer of triangle and 15 m bigh above the
ground. This MF cadar will be op d coati Jy from Scptember, 1994,
We present preliminary observation results from Yamagawa MF radac.

Acknowledgments: We wish to appreciate Prof. R. A. Vincent of Adehide
University for support in the MF radar system construction at Yamagawa.
The authors would like to thank Drs. Tsuda and Nakamura of RASC of
Kycto University for their help and valuable comments to this project.
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Study on the excitation of atmospheric gravity
waves associated with substorm
°A.Fujihiro, T.Shibata
{Univ. of Electro-Communications)

The most likely candidates for the itati of pheric gravity waves
(AGW) and of iated li hetic disturk (TID) seem to be the
Lorents force and Joule heating in thc auroml ionosphere. A model calculation is
performed here, by which the spectrum structure of the anticipated AGW may be

amessed.
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Table 1. Yamagawa MF radar system specifications

Peak Envelope Power 50 kW RMS

Operating Frequency 1.955 MHz

Half Power Pulse Width (adjustable) 15~ SO S (30 uS 1yp.)
Pulse Pawer Pulse Widih (sdjusiable) 5-30uS (15 uSlyp.)
Half Power Bandwidih 30 kHz typ. (60 kHz max.)
Numbes of Heights pes Sample 1-40

Pulsc Repetition Frequency 20,40, 80 Hz

Integrations (Tx pulses) per Sample Point 4,8,16,32

Samples per Daia Set 128, 256, 512

Figure 1. MF radar anienna configuration at Yamagawa
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Vertical Profile of AGW Activities in the Auroral Ionosphere
Observed with EISCAT
*Yasuo Sakaide!,Takashi Shibata!,Kristian Schlegel?
('Univ. of Electro-Communications,"MPAE)

The vertical profile of atmaspheric gravity wave (AGW) activities for the 100~-250
km altitude range in the daytime has been investigated by making use of the ion tem-
perature data provided by Tromss measurements in the EISCAT CP1 experiment.
In order to investigate the Auctuation properties quantitatively, we have carried
cut the spectrum analysis on the (ractional variations of measured icn temperature
(dTi/Tin). The wave power profile va height has been studied by integrating the
power lpgctnl density in each altitude.
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