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|—10 A multisatellite study of Psc oscillations

B4 %, ki A
(#3% £ 1)

Simultaneous observations of magnetic pulsations have been made by multiple

geostationary satellites separating about 20 degrees in longitude. Present study
is focussed on coherency and phase differences between the oscillations of Psc's

simultaneously observed at the different satellite positions using auto- and

cross-spectral analysis.

The majority of data shows high degree of coherency in the oscillations of Psc,
especially in the azimuthal component of the magnetic field and also in the 1st

and 3rd dominant harmonic oscillations of Psc. However, the coherency delreases
generally with increasing the longitudinal distance between the satellites.

Some of the data indicate a clear phase difference between the azimuthal component.

These facts imply a localized field line resonance even in Psc oscillations.
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VLF emissions observed by ISIS satellites during severe magnetic storms
in July and September, 1982
WEEMa, PR, EINMKEE. H LRI (BIRT)
T. Ondoh, Y. Nakamura, S. Watanabe and T. Murakami (RRL)

There occurred severe geomagnetic storms on July 14, Sept. 6, Sept. 21 and Sept. 27,
1982. We report here storm effects, that is, auroral-type hiss, hook and chorus
observed in mid latitudes by ISIS satellites during these magnetic storms.

In mid latitudes, the 5 kHz narrow-band hiss is only observed around the plasmapause
for quiet times. An auroral-type hiss appearing at frequencies above 7 kHz was
observed at geomagnetic invariant latitudes from invariant latitude of about 38° to
about 48° by ISIS-1 during the main-phase of July 14. The electron energy, Eg
generating the wide band hiss is given by E, 2 (250.f.fH)/f; which is derived from
the Cherenkov condition of V > c/n and Ee= 250(V/c)2 keV, where V is the electron
velocity parallel to the magnetic field, c the light velocity and n = fpg/f?fh the
whistler mode refractive index. If the auroral type hiss above 7 kHz is generated
at altitude of 4000 km on the geomagnetic field line of L = 1.87, then Eg, 2 4.4 kev
where local fH= 316 kHz and local fp= 402 kHz for Ne= 2 % 103/cm3.

On the other hand, increases of sporadic-E ionizations were observed in the main phase
of July 14 storm at Wakkanai (geomag. lat. 35.3°N). Precipitating electrons of 5 kev
can produce the maximum sporadic-E ionization at altitude of 110 km. Thus the
precipitated electrons producing the sporadic-E in mid latitudes during the strom
main-phase have enough energy to generate the auroral-type hiss in the plasmasphere.

In fact whistler echo trains were observed at invariant latitude of 47.2°(L = 2.17)
together with the auroral-type hiss in the storm main-phase of July 1l4. This means
that the auroral-type hiss occurred in the plasmasphere since whistler echoes occur
only inside the plasmapause. A hook emission and auroral-type emission were also
observed at invariant latitude of 30.1° by ISIS-2 in the storm main-phase of Sept, 6.

In the storm main-phase of Sept, 22, multiple choruses were observed at invariant
latitudes from 47° to 53° by ISIS-2. Auroral-type hiss appearing at frequencies above
7 kHz was again observed in the storm main-phase of Sept. 27. This hiss may be
generated by the Cherenkov radiation from precipitating electrons with energy above
6.6 keV at altitude around 4000 km on the field line of L = 3.14(invariant latitude of
55.79) ¢
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[—37 POLAR ION STREAMS OBSERVED BY DYNAMICS EXPLORER-1

Tsugunobu Nagai
NASA/MSFC and Japan Meteorological Agency

The Dynamics Explorer 1 satellite was launched on August 3, 1981 into an
elliptical polar orbit with apogee at 4.6 Re(geocentric). The Retarding Ion Mass
Spectrometer (RIMS) on DE-1 began making routine measurements of low-energy ions
on October 7, 1881. The RIMS instrument consists of three nearly identical sensor
heads which contain a retarding potential analyzer followed by a magnetic ion mass
spectrometer with two channel elctron multiplier detectors. The three sensor
heads are positioned with one head (radial) perpendicular to the spin axis of the
spacecraft and the other two parallel and anti-parallel to the spin axis permitting
the three-dimensional measurement of plasma parameters.

In the period from October to November, 1981, the apogee was above the northern
polar cap and observations of ion streams associated with the prenoon cusp, the
polar cap, and the premidnight auroral oval were carried out at altitudes of 1.2 -
3.5 Re. Theorists have predicted a low energy (1-2 eV) H*, Het ion outflow from
this high latitude region. However, the satellite is normally positively charged
so that only some accelerated ion flows from the polar ionosphere are observed.
They are:

1. 0" outflow in the polar cap (energy is less 10 eV).

2. Energetic ion flows in the polar cap acceleration region (the polar cap arc).
3. Energetic ion flows in the plasma sheet.

4. Energetic and low-energy ion outflows associated with the cusp.
Characteristics of these ion flows are discussed.

Measurements on October 14, 1981 provided an opportunity for observing the
polar wind on open magnetic field lines (by applying a negative bias voltage to
the aperture of the ion detector to overcome the positive charge of the spacecraft).
We also present characteristics of the polar wind observed on this day and the

relationship between the 'classical' polar wind and the 'accelerated' ion flows.

This is a joint work with Drs. C. R. Chappell, J. L. Green, and J. H. Waite, Jr.

(Space Science Laboratory, NASA/Marshall Space Flight Center).

=gF=




HiEGEEREOMEBR FOE 2 2 b 3 v

|—38

MAEF (BEMBY—Y2)

WwFEU (KRR

o “s8ne M Qe HWOeQHw
(N UhEos BEE W B Wmexean
BIW  HRemlE % . #H O Suaa
UTR BRsoe B 9 B> ,n
e SEVEUE" 3 - 1 Fel ) 4 @MEnen
Roo  SolR B ®88 2 &4nsw
5> EREN~ PSR . UNQVE
Boe  aARUER BR&Q ¥ Oopug
MEE2 O INEHR WERE ¢ HEWVE
e hOEH VRSN 5 @uusg
WIw . #rvey ErEE ° LENvm .,
E 00 DaugD BoER 2 A BRE
SRS B < S8 I enup@yg
Blob BNQOE Wew® ~ bDughpe
S8R EwNzZe B2 @ B Ve,
Wi EQRYY 8¢l W & EESWK
SYEH N> o MW HE oM v BEE-V
NEESE PRORN Qclm |2 cuSp—QY
REER MEES0 N-0F K So~a, B
Seny EEXUEN Runvy Q¢ ol IvEw

WP Qe oE Ji B YN —~HBuats
BEHIRBESSRE KRS 0, ESKIV
> L EHERUWLECWNR | uaARnT o oo
VHBRE ERELASEFR:S: SARo wREH
FEEHEBHNVERA | VEVOE K adTuemii
WUBHE neMHPYR APEEN KNEmYeY W
PEEAVNHNE A& B~ BoDd aw-20RVERA
~ASHSALTOowRAl L rQRHEBSBLY
oHEE M RL AR _HE8 NhLSoOHENEW
w PN ERIMBEN NI MK NRO-REBRS
IR w oRORKET R CBWOQ TN
HEWWEONTEREICD | NER~Hegoo
VOUEM N ~EN DRPR RS2 IR SO
EARRRX0 | DRMVYP QLIOREABOMOIR
LR « VE-Vn ~ BN L E Q- E N 91
M HEMeSE FEIEFE-EHERYHK | ¥
EOoHE couRFwNVNZOUMERST ALY | @
Loy H a S0alE | HSERHESOEF KoL
EWOSE U KO | O~ NEORNEKK-C QB
W= wed .k BY = 8 MoK

KAKTOKA
-

A
NS

|

G —
_—
.
1

S2MEV

EC:

ELECTACNS

T

w
— N

11979

(1

_38_



| —39

Sollar wnlnd
k. MAKITA

1. APL/THU

T« 7% dechon wenber Hux espmt drnike
K8 6Th3. LALR D BTC polar cap ARHTE

V. alense B soft elacken {on ¢ daclion
W& F<o A Ay )T AN Roild stas 73,

S0 WICEER 0 D50 R S U\ Hofvdn=t,

Pofar cap AR K B H#3 idine soft oteddon precipitidion

c-7. MENG®

2. Takutohe Universily
Tolar cap FrBFy 0 oloction & play vaine L ¥biL .

Az F% Khm seclor < B L 25 LR

ML~ (Yeaaﬂf' and ’Frum-‘b, t‘?%,i Mna-md Kieek2

/975. @ DHSF sdlotide dda v LSEE-3
shellle dita % Yiwe 2o e AT L

BATHERE 0 TS, IMT dil icsbl ool 24
Mov. 23 KX Bx<o, By>e TR LI cedar
N AERE 51D, 20 Wn olothon datw Cpericd JA &

Hax A Bk, Fo&:fcn-f e

[ & AR <
YNz 22M K&, —F ook 20% pbv. 26 KAT

B, By<o 0 R VT Trwanl sedsv” M il
%3, 3059 oledion dade £ Boe (peried; ) <
ey pollor cap aledlior floe AN SR XD
2oL KEADZ VB hi\D, 20 4pe s
v5 59 X IR « Polaraap lochon :
RLE&\ . Sedoy A < ?«L@E&'rb@%
SR PG, ki 2o TR Selar wind 0
Loz W T < TR BB ohe) Iz

o BT YB e, Ao Hn S04 Frein sCv¥he
;»mmm. 20>ed P secdov ARE
kv e Soarwind, oechons o {di\e ik
R = e AE NN A< 4l

TMBckE R LTwD,

4, ~ o.M aed L. A, Frauk , Tt e

e &7, 3766, /P28 W 3

2, Masg, . awd H-W. Kroekl, T: Geooplie R,
F>3

November 23, 1979

(Period, Al
DMSP F2 Southem hemiphare
w18 7R ase
LAT -614 -706 -115

CLAT -650 -622 -683 -
B T

B o
pRTAL)

"5 10°
Rl
b b
w ot

el

e
£ o

E w0

L, L]
0BS506 085706 085006 060106 090306 090506 090706 090906 091106 091306 091506
Universal time

DMSP F2  Northern hemisphere

MLT  ©58 (] 1000 1003 2223 2202 2203 2203 7|03 2@
MLAT 628 €99 768 B8 B3B8 622 749 678 607 637
CLAT 507 €58 718 770 804 708 750 705 _ 647 B35

=N %

004718 094918 056118 095310 CO5518 (95718 095918 100116 100316 100518 100718
Universal time

November 24, 1979

2304, IPTT

rEc (nT) ' ISEE-3

T T T T T T T T T ¥ T T T T T T T T T T T T T T T T T T T
S LB @ ] cf of
B == T 3
2 C 1
D zo-Bv z = ]
= 0 — e e e L R e —
g F 3
E’ 20[ B, ]
] Djs— e —— e e ———— =1
. L a
2 zu: i 4 B
9"_, o=t 4 4-: ¢ 1 4 Pr o s R G Ry DY) e SR e R T T T —+t /& . —rim T 1 T = 1—L
£ oo 12 12 00 12 00

November 25, 1979

(Period; D)
DMSP-F2  Southern hemisphers Noverber 25, 1979
MLT 2188 2203 2212 2247 728 916 93 4R 8\ M
MLAT 812 -T04 -77.7 847 878 -§l4 751 -2 &6 -5
CUAT 528 691 -853 -712 -765 804 -806 -77.0 -718 657
3 o 7% " [

DMSP-F2  Northern hemisphere

MLT 955 9457 1001 1013 2105 2143 2150 2183 2184

MLAT €12 703 772 B43 80! a2 739 867 S8 S27
CLAT 617 678 7365 784 808 TB9 742 GlE 65 584

H J oi‘ 17D o o )
¥ 1o

i b ' b

= 091110 091310 031510 091710 091010 002110 092310 0G2510 (2710 0IZ1D BIINT0
Universl time

_39_




1—40

SAVTLCEXOS —-B) SPWIit&VY)

R 2 N1 . Detached Plasma

1. B BYHEC 204 EX0S-B)ic
B2 N1 SP W(P5 % el £ 3K 4
) tryiEn N 2 fourFk ElEE & X
min EBEBE D O RE o ¥rid 1255 2 O)
EIBENBR22A2. afR 25 A
R - ZoZa e nYmL 7 1. R

1< 5810) Perached Plasma KR b#RI LT

Sh5itonze Magnetic activity 3@%'{%
CREINIAEE . Bl 214 ackive W1 . K&
R EIBRI % 12 ca)m 1B, % M % AR
ShZuzdpnmLr. =< oA BAE
Hhotfe 1 fhad 25 22 BoMi ki
CATSRERTI Lo, taL2 AT
MERUER 2Bt 2~ 212 1) Derched
P’“”‘“@&EL'\‘?L\Z%%? 2.
—i—:‘-:._E_'_?:_)_L_'_i_f_ﬁ; Detached plasma id. '
&ﬁﬁ?ﬂyaxqwmu:ﬁmf%%b‘
*,.\E; Bl 7 > o PEGZUERT
:";# W%'iiii%msi-w 22 eBhinb.
E:’kﬁﬁi'ﬂé‘\ém: —#eiRE L % olbt
i;é&tfbsﬁﬂcg 2 2 32 o Bl
N‘fj-h_zm:. {2t akB eA]
i %354 03nPe L 1t B2 R
0‘;:“;7*‘?%0391&%3 L. YokERE.
Aw’.ml-iémti. 25 A 2B o mEK
Lo WMtozy . a1 AT AZN
ﬂm’;‘b? TAYMNE L 3| < MR T
= - g<—$&iﬁ Lzuwz, ka3 §9F
i % H RVE 8% 0.3 mT/mt 595
Al desko gy g, T BARIA
EBIRL B0, G2 @Eme. >

S BARR — 3052000 20 B (LT
~14h D 2 IR R s > 22 K-
2O 7 R A Dt eI 2 < Y

BRI 03 (B3 mER> s aiH
e %73 z’“ﬁﬂﬁi nte Dejachedt P/a._frna
? I BEBL VKT Lorshd 2 AT
J‘Kﬂ-’ﬁ.‘(sz.g) L:ﬁb\&b))ﬁ'mt

B O X% B
( P KEBEL)

nzZWwWZ2ZanWzH»>. M na‘:"ic-%ivfl
BB TIENT 22 E . '5‘52 I — e
R 7Y AT AIRE I ARG T AR TR CAUN
2 18— BigE 1 . Dead callm T & I%
Y ANIYAEE IS, Bld Lt vy, S hy
e B el et dve. 2R
2 BB I AT BN L L L 2 L o) faik
KA L el tshal 2L 237 A2 ER
M2 r). T BN Detnched plasma
LEBI L Z W\ DBy e TDEFS D, WU
8 5% 9Bk 2 HRB) 3 N1 Detached plasma.
V1. SEBE I calim | Ut - TR (Ll
DN F 1P 7 R ALEY b AVE 0N
2P iEY WEAY B T A T A - A LA
BT~ Detoched plasma & #2)T 2 F e
LZu2-

IREAN SRR AL S/LEtE & KT 2121
#‘JLJ‘}/"J\/\ PN, Petrckesd /Mma_fﬁ]jﬁ(la
25 2 I BENDZAIAET Z N ILE 0 TR
<. R ARtk adao ol IR
FLZN<Hn TRz 2eT - 1L
FeFBL 20w B ERL T LD

D '%“mm
‘ C Hem

]
%

L3

W ":1
b

Diectron Mumer Denaty (cor')
L

Electron Number Density

i H" Sl 100 ¢
= Jmpm ™
e " o+
_ = | \M"-\!
| 0 —j
#3R %41 T e

_40_



[—41

e 2t 5% I L B8E o MY BE 0 AR W SR e o @h B9 M &

AB #Mx.

19 7T9EFE3AHA21 B >2PVWITMAGS
ATOF—5RUVAHERIGESE MNEA (A eske
Fr—vfl) TEL B LtOF-—SOFEA
# By, Lerge-oceale % U Small-scale O i
BHBRRAE(FAC) oOMER AL,
tZoBR2RMAFEBLLTIE., ¥V BER
ZRABMB (IMF) —BhRELIHEA S
T-10nT BEEMIBILTED, ARNLTEE
H—BhELWBEBTH I LELBIAaATHDL., =
nidlarge-scele FACOTEHR®*RL 5
TEETH 5.
XKix»BHE3.,. 3A21 B EHICNE:-T
PVREBORSZHAROBIGtEKTOEN
HWEFBATRWED, HItEKOMAGS
ATF -9 2Qby¥ TR TIBsZiED,
FEROHAOBLIVIEEBBEKE> TFAC
OMEEMNS L X HREATH S,
SEOEIETMAGSATF -9 tF—
SEx/dbERBF. RUMILt&EROT — %
AbELBIERISETCHEEZLS, S@PD
BEHLEDHBOTH S,

*

s

MFTOFELHRBET N & qi3 .

¥ ZEBRBOTHAX I VEEFRESD
ABrT OMAGSATF—%%2RuT, &
NE2E_XTHRRZ2-UIMEFET A LIc &
D MAGSATUNXNTHRERLTIRZR
T ARTORBBRATCALEZKRATAKT
TR (TMEBRE) ODELoRBBL X
IWTOXRBORMKEHUL =,

¥ARIEBET - 95 EHREEBRER
RO THBE T2 2,

¥ Regionl O R EMOMA. KU Region2

_41_

e @
HRKAKFAEB

OERREMOBAEMAGSATTF —50
ASEN (ZHBBOXABIFBESR) 28
B, 0. 1A/ EHAEL .
ABrBRAo7—VUIRKFOR. SRMlK
HorMiFToPAALLETRDEFEML
FHMORegion20 ERBKAERART O P
DicEdiz., ChIZAB» EHONin. 5
Mex. cEs0HoPRAEFI RO, T
DBHRegion2 OERBEMAOLEH Y @ P 1>
LEHBTRLS—BLEPBTH S,

REORBEXOIOIRERNHAL 2.

to5% — 2 CiRegionl FACOHMER
Region2 FAGCOFn: ML . FHRME
T % (Downward ) . FMic t@# (Up
-ward ) ®Net FACHEFEY 3.
ZONet FACO-<K 3 RMBKEM> TRE
LT sREBRRO D L 5Poloidel @A
KFYUe VOBRMO DD (F 0 MK Hex.
. F M Nin. ) ®Regionl FACK—H
LT3,
EREBBERELTWBIFAGCR., 8
B - 4tk M Regionl +Region2& W3
EENI-—VERLODOEELIHFELT
LI/ fO‘P-\‘ARU"JUTX?K(tQQ
BENESS.

Large-scale Regionl, 2FACORKN
BER—®TRWV, $51w Region2 @ B KM
WAL EBNIE Ldiffuse Ko THEDY
HUFEHMMNTHETS 3.



[—42

Polor cap ;i-av.e 2 7}2@;’&: £, AE index & =& BE] T4

K. MAKITAY ¢-I. MENG aud S-1. AKASOFU

1. APL/THY
Pelar cap Yegion 17 TR B » cpen field
ﬁi«efe}kmnj?fébzﬁﬂ\%ﬂlmiﬁf(.a
gﬁﬂm Lrte ngm..r: HEowz Wk
DALLIRZT 2. 8%, 7 2L ®BEZEZ 0,
Aection fux 2 BB v & y Po-&rcnfn si3e B
”*‘&:t-ﬁ&gﬁ\\l\@,ﬂfﬂs&%g, avoss—
Seéﬁ-u’&i.f—?"fa =t AER . Zhi=F)
%‘tm%ﬁiﬂkZ\~% "hiaa*dlc Mz%ﬂfﬁ
'3 T gy
R0k BB E T ) ko v @ R
A~ _ fme v 072 W FTE odellde =52
walr- g KUFe 2 N3 . Rad doom-dike
“dor” B 6 Mo midoi secor™ & Mra<ed
120 DMSp slellde ox RK6Y i lechron
g’;‘m—hkev)'&ﬁﬂbz 3 HIE] KT
P"‘“f'mb Yeqien BGe plav—cap veqion A
YR 2t YLy ,wima;ﬁc B‘.?::/)ﬁ
Wgetzadm (AE 2ded £ o BEHE 12 > T
Ble Y%, @BITL L~ o0 pled4
LA BAER td v pR s0E R2K
:”‘ WX ) HE SN 2 HAEAFRT
‘?3"-%"1&- MO HFe 2y v 2 L.
DBE & substvm i L & 2 3543 e Bt
ENCRT2 nve hidn, hil Lobe ndy
B2na rrat o T s
D Sk 29 v B 4w Auil e
ITFLR — g Subslorm o ensed SA%
FERRRCR y W XY ST
DEXBYToR -z dacl bofe v T

ARZ v IXNRN_gBmE LZ
<N.Z g = \

U ot Rt Lrbe ryion 1 EAELE
M3 X)X —Fz Topuit gujw S
Fé‘-a“%ﬁa\‘ha; EERBL T

[T

(H1 2

< [/'Merﬁ':& of 144%554— P Tahu st P Lisu'verx.?

o b erar gy
poncii ity U0 > s ev ERR) < $00 8V
| S =15}

(_E]Z) AL)

Iow snergy surorsl electron precipitation (Eve. < 500 sV)

high energy suroral electron precipitation (Esve. > 500 aV]

(B) Southward IMF period
(dinturbed period)

._42_

Polar cap magnetic Thux Tubs




| —43

1. X fhralfg,

wHE P APt 1 RN
WEL 7 L Le 3 02 ER 9 Hras 3 fa
ep-Bl, -7 7T TR Rt
B Ll13. LU H3EHTV IR
TN - 2y PR R AR ) AL
Hite e il EH T c 99
ferErd )t ¥, LTI Hike B
#Y 7902 Bl Zica@ Ak o 74
1 724523 eTAREHIET DI,
C oM RAASEA T3 v o=y
~CEn dEEI L 2 -~ L BIAAEPAR e L2
ByRCTFEEaR3 09 %7 -0k,
B, REFEF4 RH3 T LBy 373,
A8AYLn g g hBE v LTLEAEL 9
E L RS SX TN T U/ &%y
322 ER 0 A BRE T L3,

BB RER L 3 )0V - =

v TR R

Zif % TA WK

# K52
BemilhoFHifgc e n%
PR ERMA RN SR, L LA
Kom C1§73) 123, 152 5 r2XF(
Bato ) ke SR KL, BAEE 9 <
3759 ~wl, LHASRo T, HE e 8%
Eee¥y srdedianiilNi, 10t
TURUHAEp 530 h% + L &R 2y
17 bt LefdF ey, 13250
13 Ai3, Q11 120 i3 o
2RI BRALIINI* T - 1ErER T
Htse0, Lt A@if@e 727
LRRaRERpRt <3 e MNIRo 9
PEA L HBz ot foldas3enrite )
J ey ot AR, Lo R = v
52 - o RAERIT9RRIBE) e

BET2317HI ).

~
=1
05"—- -\
0.4 5 6.0
10.0
03
20.0
02 I~
100.0
g2
1 1 1 »
1.0 2.0 30 &0

_43._.




1_44 {E.Ei&-‘&—}f@j‘/lf;—&—°i/:‘.;v—yg‘/

BT, « FREBK (FHPERRID

AN=— 275 X7l 4~ DBEOWRICA Y Ea—F—* ¥ Ialb— ¥ a YOTUIN Hebntns
B RENTFOMAIERICIES s i+ 24K, KEI— FLYsd Hfa— F25 Husha.
HFI= F ik, SRS e FoaBg se lf—consi st ent KFNTV(a-FTHS.

48, BanRK+snk. Implicitfetlk Electromagnetic (EM)
I-FTh3., coa-Fommr 1) Implicit{ELAZZKEST MHEOE- FERR
SEBTLAMKARDI, Bl RS o SEHC k> THRBEKEDRY. (wpeAt ~ 2 ZOR
HE EBEmOES. fokm Explicit OEMI—FTR, 59377 X7HE— FER
VESROK,  EEEoe— e Bokoiaid. (HEBFIRBEAC R Y FEHTH . 2) W
W27 7% mcraomsc. 7<1gx BFREVECZNBDT. (AesJax ~ 0. 01
ﬁEmﬁ"‘t’mifﬁﬂ‘Jﬁictﬁ{hﬁté. 3) Implicit @OEMa-— Fe#sAHVENUSa-F
. TRAE— 2> |t M S st LB 3225 Bend— Fid. TR HERD D
SEREST 2o LptL v B0 ThRY BTV

FR Ty S 2 s g VR, FED @— K FA¥TIe ond. R
? Whistijer Mode + Alfven Mode AomEIN TV 30nE (Hnd.

Parallel Propagation

w:.*l.‘k

! //

] /

B // , Whistler Mode

] r’*’i(

] Alfven Mode

0 05
k

4%, COa- Fa ForeshOCK Region T {EJ5H € — F oAz

B8 Lt ¢,

_44._



|—45

UL F 13> -9 4422222l S
H & ¢ = > hnghoo B3RS ER
FHEs (HA-T), M. Ashour—Abdalla (UCLA)

R. Gendrin (CNET), K. Quest (Los

Alamos)

Experimental results obtaioned in the equatorial magnetosphere with both GE0S-1 and 2 and

ATS-6 spacecraft show that there is a close coonection between the existance of electromagnetic

ULF waves io the Pc-1 frequency range and the observation of suprathermal Het 1oos.

It was

therefore tempting to simulate the processes by which energetic and avnisotropic protons generate

ULF electromagnetic waves which subsequently may ioteract with the cold particle population.

We have implemented a 1D hybrid electromagnetic code in that purpose.

assumes a periodic system with uniform iloitial magonetic field.

The simulation

The cold isotropic protons and Het

ions and the hot anisotropic protons are treated as particles, while electrous are assumed to be

an ivertialess fluid.

The parameters of the simulation are :

n(He*)/o(H'cold) = 0.2,

n(Hthot)/o(HYecold) = 0.1, initial cold particle emergy = 3eV, ioitial hot proton parallel
energy = l7keV, ioitial avnisotropy = 1 ( TJ_/T” =2 ),

The results are as follows.

Duriong the initial phase waves grow at a rate which reasonally
agrees with the value obtalned from a livear stability analysis. Saturation is reached when

oonlinear trapping of hot protons suppresses the linear growth rate. At that time cold protons

and Het ions have gained a small perpendicular ewergy which is the ove needed for sustainiog the

current associated to the wave field.
continue to be heated at the expense of a loss of energy of the hot protous.
much more heated in the perpendicular direction.

of Het ions to be trapped by the wave.
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An interpretation on the polarization of Pc 4-5 pulsations in dipolar coordinates

7"4?11"-11/&4’3.%!':%”5 fo4~§ AREBH o FA2lE 25002 5 — > ”’ﬁ?’y\’

H.

Murata

Department of Physics, Hyogo College of Medicine, Nishinomiya, 663, Japan

Pulsations with azimuthal mode and radial mode
In dipolar coordinates are discussed. The stand-
ing oscillation of Pc 4-5 can best be described
in terms of the orthogonal dipole coordinate

System (fh\?.?}- The unit vector e. is parallel

to i . . I )
the field line, € is in the direction of the

Principal normal to the field line, and
the azimutha) direction,

V= s1'3123./1'. ¥hich is constant along a dipole
field 1ine,)u.

eq,_, is in

The coordinates are:

= 2 q :
= cosf/r", which is constant along

44 .

orthogonal trajectory of the dipole field line
’ ::ud ¢ » which is the ordinary azimuthal
. ;

P ?‘-'lcal polar coordinate. The background mag-
netic field is given by B

Tl + 3 cus%)lﬂ

(r,e tPJ are s
g h
5 Pher

=B ey , where B = (M/
and M is the dipole moment.

ical polar coordinates.
Wave electric field E

» Where y - 3E/3t is the v
a.ndf is the displacement
at:: ::imt]_’al dependence of the form ei(bt_m‘#) '
Cctric fie)
the effect of 1y
negligible.
law i5 rewri

is given by E = -y X B
elocity of the wave,

vector. We assume time

d parallel to B, Ej«'— is zero, and
¢ displacement parallel to B is
The linearized equation of Faraday's
tten under infinite conductivity:
that i3 :1 e, (1)

1 (B}J-- By, By ) where

s |

S mmBlen) - cmhos3y] @
==l 9

B ks (kB3 (3)
e, ||

By~ (kB Y,) @

Th
e hi are scale factor*

Azimutha] poge %
s

The conditjg
N of thj A
o 18 mode is Bo~0, From (3),

} C( 7) )
o= Alwt—m ¢ )
hgB € ’
where c(v) is function of
that is = ing :
» T =T sin® where T, is the geocentric

distance to the €quatorial crossing point of the
field line under consideration, the distribution
of}p along the field line is given by
§' — F s C(¥) Lwt=mg )
Y B (It3esp)% © ’

For \) = constant,

where B is the field strength at the equatorial

crossing point of the field line. From the

condition of incompressible fluid, U-¥ =0,
assuming 5,"::0, we obtain

| B < (¥ J Apt—me)

?CP = im hy 2V B~ c 5

Finally, we have

S | 2 [ C!V)} A t-—m@)
B = v huchy aﬁ{@& B=J =

7

_ BT 2/ 1) ceyrelwt™e)
B " ke aw(s*) (O :

This mode has compressional component, sz , due
to inhomogeneity of the background magnetic field
,and is elliptically polarized.
Radial mode

Using similar procedure to the case of azimu-

thal except the condition of Bg == 0. We have

} _ M LAwT—ame)
¢ T hyB 2

which is rewritten along the field line by

$ e Jilte GUAL onletitd
Lol ;,.0,380 =

We also have

wB [ (D) Alwt =)
?);:::‘—;1—-‘ S—TdVJ'C
& B

4 . AMw ""’&)

BY=/ih ;jz{eﬂ%d"ﬂ &iog
« Alw -M‘d’)

e O] Bdef

It is found that the compressional component is

?

associated with radial mode and this mode has

linear polarization. D(yY) is function of Y.

§ }'l/u-:}'j/ CI+3cesp) %
hy=F/ [(Hirosze»)yl sue}_]

he= b sin&
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Abstract
The rise of parametric decay of electron cyclotron harmonic waves (ECHW'S)

was previously verified by numerically obtaining the coupling factor of the relating
three-wave interaction and the threshold level of the pump ECHW based on the theory
of coherent wave-wave interactions. In this presentation some results of similar
analyses for plasma parameters of the jionospheric F-region are reported. Figures 1
and 2 show the computed coupling factor and the threshold level for the parameters

used corresponding to the altitudes of 200 km and 400 km tabulated in Table 1.

T - : ; = :
able 1. Plasma parameters corresponding to the ionospheric F-region
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Fig. 1. Results for 200 km altitude. Fig. 2. Results for 400 km altitude.
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SEM MAGNETOMETER
L) ,umﬂﬁ(?mwﬁ$$@

Eﬁ@%(ﬁﬁﬂ)\@ﬁﬁ(mxﬁ)xﬁgﬂﬁ?OWﬁ

Kuwashima (Mag. ObsS. ) H.Yamada (NASDA)

T. Ondoh (RRL), S. Kokubun (Tokyo Univ.) ,M.
for a geostationary

The
SEM magnetometer of Fluxgate type and the ring core sensor

satelli i
ite have been developed as one of the Space Environment Monitors (SEM) with

assistan
ce of Mr. M. Abe and Mr. M. Tada, Meisei Electric Co., Ltd.

Measure .

ment of geomagnetic H- or D- field by the SEM magnetometer was conducted at
Kakioka i

Magnetic Observatory for August and September, 1982, simultaneously with the

KASMMER
+ standard magnetometer of the observatory- Observed results show very good

agree
ments between the both magnetometers.

Specificati
aticns of the SEM magnetometer are as follows 7

Measurement range = B0 o%
Resolution Q45 B
Noise level 8,5 ul BHS
s y e,
tability of zero-level E 0.5 T
Linearity "rx 10_2
Drive frequency A5 eH=
Stability +1 %107
Offset Circuit
Measurement range + 64000 nf
Step level 5
500 nT/step
Step number 256 steps
e
Offset
\ o1 tngd +5V (8 pit control by D/A converter)
easurement output Analog + 5 V
; .
OWer source voltage + 28V
-88-
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In a series of works, a computer diffusion terms which have  been
code to model linear response of global simplified in terms of Rayleigh friction
scale atmospheric waves in the middle and Newtonian cooling in (b) are
atmosphere has been worked out. As was retrieved. It is seen that the results
stated in  the previous abstracts, indicate fair agreement between the
coupled primitive equation system is codes though the differences 1n the
solved which differs from the first assumed dissipation coefficients give
version where an algebraically rise to slight discrepancies especially
manipulated equation for a single at higher altitudes.
unknown has been treated (Lindzen and
Hong, 1974; Aso et al., 1981). The Propagating (1, 1) mode of the
present approach is very much similar to diurnal tide has also satisfactorily
the cmprehensive works on tides by been calculated for no wind hgmlSPheFic
Forbes (1982a, b) and other related regime using smaller grid 5125
ones (e.g. Hong and Lindzen, 1976; conforming to its shorter vertical
Forbes and Garrett, 1976). Our aim is wavelength. The structure of diurna
to complete the code, review it (e.g. tide for wind conditions could bi
from the viewpoint of computaticnal determined by using the full sphe;i?:
efficiency) , and to utilize it in model as far as the computer capabili H
quantitative analyses of various permits. In that case, concomitan

atmospheric waves observed in the middle
atmosphere, e.g. tides, two-day waves,

stationary planetary waves and other
global scale waves.

. In the present report, results of

various numerical runs and comparison

with earlier ones will be summarized.

As an example, the altitude profiles of
solar semidiurnal northerly winds in the
gguinociial no wind case are compared in
ig.

between (a) the present
(hem@spheric) code, and (b) the first
version code. The forcing is the
fundamental (2, 2) mode. In (a),

s
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negative modes can better be resolved as

previously shown.
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Non-migrating tide due to Earth’s topography

Toshitaka Tsuda

Radio Atmospheric Science Center,

International co-observations of
radars (IS radar, meteor radar and partial
reflection radar) have been carried out
in November, 1981 and May, 1982. Results
Wwere compared with each other to inves-
E;gate the global pattern of the tidal
men:sﬁ There were significant disagree-
ot etweeen observation and theoretical
wh?“tatlon. Non-migrating component
haSCh overlaps on the normal tidal modes
the not been fully taken into account in

pPresent theoretical models, so that,

ét has possibility of explaining the
agmpllcated observed pattern. Kato et
-(1982) studied thermal excitation of

?gn-migrating diurnal tide by assuming an
ealized heat source localized near the
g%::tPr. _ They assumed that the land-sea
ativrlbutxon causes localization in radi-
conde heating by water vapor and thermal
main“Ction due to turbulent eddies. Their
s conclusions were (1) when the heat

Ce spreads considerably in latitude,

:EErCHOn-mlgrating tide stays over the
Charae' gnd (2) non-migrating tide is
Tan tgtenzgd by short vertical wave-
hang S which is attributed to an en-
lati:me?t of higher order modes by the
e udinally localized heat source. 1In
aici Paper, we have investigated the

Cltation of non-migrating tide due to

Earth'g fo & e

pography by using th las 11
tidal thasry y by g e c sica

aenizg land-sea distribution is
by a function T by assi i

to land/sea H oAnt 4

Spacing

repre-—
Y 1/@
at every grid point whose
is one degree for both longitude

and

Susumu Kato

Kyoto University

solar radiation flux
along colatitude for
So that, the heat
as

colatitude. The
sinusoidally
condition.

is expressed

and
varies
eguinox
input J

J=T (8,6 )x sin®é x exp(i(t+e)) (1)
are Earth’s angular vel-
ocity colatitude and longitude, res-
pectively. The heat source has been ex-
panded into series of Fourier compo ents
in longitude and Hough functions @ in
colatitude as follows:

where @, 8 and ¢

19 29 m .m
J=( & ( I C Bn)
m=-19 n=-20

x exp(im¢))

x exp(iat) (2)
m and n are logitudinal wavewmbEr
Hough mode number, respectively.
Figure 1 shows a recomposed land-sea
distribution of the Earth by using waves
of m of -19 to 19 and n of -20 to 20.
Investigating the expansion cerfiClept
c", +the migrating component is large 1n
tBe southern mid-latitude region. while,
the westward propagating wave with longl-
tudinal wavenumber of 3 and eastward one
with wavenumber of -1 becomes large in
the northern mid-latitude region.

where
and

Thermal
tides,
131-146,

F. Watanabe,
non-migrating
Phys., 44,

Tsuda,
of
Terr.

Kato, S., T.
excitation
J. Atmos.
1982.

Distribution of heat
recomposed as written in text. Equinox condition is assumed.

Fig. 1
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First ouservation by the MU radar

Susumu Kato

MU radar group, Kyoto University

The MU radar is now on the air on such a limited scale as the 57 antennas
are in operation, each antenna has a small transmitter and receiver module,
transmitting about 2 KW pulse. Using Barker- and Complimentary— coded pulses
“e are now able to measure the wind velocity from 2 to 15 km. Some tentative
ovservation results so far obtained show that the results are consitent with
those observed by conuentional radio sonde at Shionomisaki and Wajima.
It is expected <that the MU radar is complete, transmitting 1 MW pulse

from the 47S antennas in 1984 thereby making it possible to ovserve the atmos—

phere motion over such a wide range as between 2 and 400 km.
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On June 9 and 10, a cosmic ray storm and a magnetic storm were initiated

with a separation of about one day. The cosmic ray storm started first when

an interplanetary shock wave propagated past the earth, and then the magnetic

storm started when the earth was enclosed in a magnetic cloud which had the

southward IMF polarity. Speed of the flow and sequence of the events including

the timing of a solar flare are consistent with an interpretation that these

shock wave and magnetic cloud originated from the same solar flare. The
following table summarizes the timing and nature of the events.
Likely Origin: 3B Flare at 1630 June 6, 1982
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P—19 A PossiBLE RoLe oF lonoSHEATH PLasMa CoNVECTION IN THE Wake oF VENUS

IN THE ForMATION OF lonospHERIC HoLES

K. Marubashi (Radio Research Laboratories)

J. M. Grebowsky and H. A. Taylor, Jr. (NASA/GSFC)
J. G. Luhmann (UCLA)
A. Barnes (NASA/Ames Res. Ctr.)

Magnetic field structures are analyzed for both the ionospheric hole region and
the ionosheath-ionosphere interaction region of the nightside of Venus, in search G
Possible coupling between these two regimes. A solar wind-magnetic coordinate system

based on 268

the directions of the solar wind and the IMF is found to best order the d

allowing consistent superposition of observational data from individual PVO orbits.

. ) . 3 3 e
The main findings are: (1) ionospheric holes form in a zone of + 45° magnetic latitud

covering POssibly the entire nightside local time range; (2) the magnetic field within

the holes is stable and strong, and its direction is determined by the IMF direction,

being consistent with the field line draping concept; (3) the magnetic field direction
in the holes, particularly those near the terminator, show evidence for the existence
°f strong ionosheath flow toward the anti-solar meridian in the direction parallel t©
the magnetic equatorial plane; and (4) such ionosheath plasma convection is further

¢videnced by the distribution pattern of the average magnetic field in the ionosheath:

T : :
ogether these results strongly indicate that the ionosheath plasma flow 1n the wake

regi ; ! : rmati
gton plays an important role in forming the ionospheric holes, through deformation

of i . . : i odel
the ionopause on the nightside of Venus. The above results are combined in a m

o i ; ; : i ;
£ the three dimensional magnetic field structure around the ionosphere of Venus

1.2 T T T T ¢ 111 B

(Figure) Locations of 55 selected holes

Projected on the SwM coordinate Y-Z plane,
Presenting a viey looking from the night-
side.

The IMF is in the direction

parallel to the X-y plane, pointing

toward the positive Y direction. The

!

MAGNETIC Z

magnetic field polarity within the holes

1s indicated with crosses for positive

Poifer g o]

(sunward) By component and with circles

1

1

for negative (tailward) B, component.

[ (U N S T W T T A N S Y B | | I B0 Ny ) S S ol Ty WO 1550
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MAGNETIC VY
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