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SOLAR TYPE III RADIO BURSTS IN LF BAND OBSERVED BY THE ISEE-3
TIRERFAT B[EER

T. ONDOH Radio Research Labs.

Solar Type III radio bursts were observed in the 31 kHz band by the ISEE-3
at 1034 UT on Sept. 23,1978. Corresponding solar flare was observed by ground
microwave receivers at 0941 UT on Sept. 23,1978 in the solar active region at N 35°
and W 50° on the solar disc. A geomagnetic storm sudden commencement started at
0718 UT on Sept. 25,1978 on the ground.

The ISEE-3 is located in the halo orbit at geocentric distance of about 230 earth's
radii ahead of the earth. An energy flux increase of solar electrons with energy
greater than 15 kev was also observed by ISEE-3 at 1008 UT on Sept. 23, 1978.

The solar Type III radio bursts in LF band are believed to be generated by radio
emissions from electrostatic electron plasma oscillations excited by solar low-
energy electrons in the solar corona.

We examine occurrence time relations between the solar flare on the sun and solar
Type III radio bursts observed by the ISEE-3,considering corrections of radio propa-
gation time between solar radio bursts region and the ISEE-3. Then we discuss on
energy of solar electrons which caused the solar type III radio bursts.

The result shows that electrons of about 4 kev ejected from the solar flare at
0933 UT on Sept. 23, 1978 caused solar Type III radio bursts along the Archimedean

spiral or heliospheric field line in the solar corona.
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Beam Structure of Jupiter’s Decametric Radiation

KOITIRO MAEDA THOMAS D. CARR

(Hyogo college of Medicine) (University of Florida)

The well defined zones of central meridian longitude within which the probability of Jovian radio

emission at frequencies near 22 MHz is relatively high are known as sources A, B, and C.

Each consists
of a component which is Io-related and another which is Io-unrelated™.

This emission anisotropy and
other observed effects have been interpreted in terms of quasi-continuous beams which corotates with
Jovian magnetosphere, but the evidence for beaming has been indirect. We present convincing direct
evidence, based on results of simultaneous observations from the two Voyagers and a terrestrial observa-

tory, that the Io-unrelated source A radiation is emitted in characteristic beams.

Our observations were made in early 1979 at 21.811 MHz (bandwidth=200 kHz) from Voyager 1 and 2,

and at 21.860 MHz (bandwidth=13 kHz) from the Mizuho-cho Radio Observatory. Although both Io-related
source B (Io-B) and Io-unrelated source A (non-Io-A) noise storms were observed, only the latter, which

exhibited a much higher degree of correlation at the three stations than did the Io-B storms, were used
in the present analysis.

Eight non-Io-A storms were identified at both Earth and Voyager 1, and 3 of
these were also identified at Voyager 2.

Each event was either the start or the end of a storm, the

The times of a given event at the 2 or 3 stations were corrected
to a standard distance in order to eliminate differences due to unequal propagation delays.

most easily recognizable features.

Oon the
assumption that the manifestation of the event at each station resulted from the passage of the leading

or trailing edge of a corotating beam, the times were also corrected for the differences in Jovicentric
right ascension of the stations. Corrected times are those at which the event would have been observed
if all three stations were at the same distance from Jupiter and were at the same Jovicentric right

ascention, without their declination having been altered. Any remaining significant differences in the
corrected times could thus be attributed to the combined effect of the shape of the beam cross section
and differences in station declinations (which were essentially constant throughout the observation
period). The 2 or 3 corrected station times were converted into station longitudes.

The beam structures
are shown as a function of Jovicentric declination and System III (1965) longitude in Fig. 1 (leading
edge: solid line, trailing edge: dashed line). Our results are consistent with the long-term terrestrial
observationsl'2

(the starting, centroid, and ending longitudes are indicated in Fig. 1).

1. carr, T. D., and M. D. Desch, in Jupiter, ed. by T. Gehrels, Univ. of Arizona Press,
Tucson, p. 693 (1976).

2. Bozyan, F. A., and J. N. Douglas, J. Geophys. Res., 81, 3387 (1976) .
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Observation of Jovian and Solar Decametric Radio Waves in Tsukidate
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[—=11 MULTI-BANDED KILOMETRIC RADIATIONS

GENERATED AT THEPLASMAPAUSE - The results of JIKIKEN(EXOS-B)

Hiroshi OYA and Akira MORIOKA

(Geophysical Institute, Tohoku University, Sendai 980, Japan)

By natural plasma wave detector (NPW) onboard Jikiken (EXOS-B) that has the
frequency resolution of 1 kHz, a new type of the radiation with continuous dynamic

spectra with constant frequency in a range from 100 kHz and 200 kHz associated with
multi-banded fine structure has been discovered. The frequency gaps of the multi-banded
radiation are in a range from 4kHz to 9 kHz suggesting the coincidence with the local
ion cyclotron frequency; an example of this radiations are given in Figqure 1.

This new type of the radiation is called here " Multi-Banded Kilometric Radiation

(MBKR). The generation mechanism of MBKR is basically same with the continuum radiation
(Jones, 1976) and (n+l/2)fc emissions (Kurth, et. al. 1979 ) that are interpreted

by the mode conversion mechanism based on the original linear conversion theory

(Oya, 1971) for the hybrid mode and the Bernstein mode waves. The multi-banded kilomet-
ric radiation is , however, generated including nonlinear effects. Due to the effects

of the intense ion cyclotron waves, the (n+l/2)fc emissions are modulated by the ion
cyclotron waves generating multiplp-splitting spectra as the results of three waves

interaction processes, as

f=(n+l/2)fc+mfic) (1)

where fic is the ion cyclotron frequency; m and n are arbitrary integers. these waves

can be converted in to the electromagnetic waves when the conditions

fUHR=(n+1/2)fc+mfic (2)

is satisfied. Wwhere fUHRiS the upper hybrid resonance frequency.

T 1980 6 14 | REV 1870
T200~
.. )
o —
pd =
Y 300+
e ]
Wi —
o —
L 50 —
lllllllllllllllll.ll llllllllllllllllllll
S5:00 5:20 S:40
ET 2.76 3.17 3.60
R/RE 2.38 3.01 3.54

Figure 1. An example of the multi-banded kilometric radiations
Jones, D., Source of Terrestrial nonthemal radiation, Nature, 260, 686-689, 1976
Kurth, W.S., J.D. Craven, L.A. Frank and D.A. Gurnett,Intense electrostatic waves near
the upper hybrid resonance frequency, J. Geophys. Res., 84, 4145-4164,1979
Oya, H., Conversion of electrostatic plasma waves into the electromagnetic waves :

Numerical calculation of the dispersion relation for all wavelengths, Radio Sci.,
6,1131, 1971
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| —21 PARAMETRIC DECAY INWSTABILITY OF A BERWSTEIN WAVE — COMPUTATION

OF THE COUPLING FACTOR AND THE THRESHOLD LEVEL

Shin YOSHIKADO
Radio Research Laboratories, Ministry of Posts and Telecommunications

Ion acoustic waves of a continuous spectrum and Bernstein waves of a symmetrically
similar spectrum are excited by the parametric instability of a large-amplitude Bern-
stein wave. In order to explain the experimental results which were previously reported
I have computed the coupling factor of the nonlinear three-wave interaction and the
threshold level of the externally-excited large-amplitude Bernstein wave to cause such
instability.

According to the theory on the wave-wave coupling in Vlasov plasma models, tbe
slow time evolution of the amplitude of the electrostatic potential oscillation, ¢k(rl),
on the L8 time scale can be expressed as

L i » 2 E + =
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g .]":0'“\]'2 n " Qj (wﬁ-ﬁlv -n9j+1'6)2

and M is the coupling factor.
Some results of the computation are graphically shown below. These are fully

!

consistent with the experimental results.
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PLHR-stimulated chorus and VLF emissions in the Electron Slot region

The formation mechanism of the electron slot region between the outer and
outer radiation belts is not thoroughly understood. However,recently it seems ge-
nerally accepted that the plasmaspheric ELF hiss emissions generated just inside
the plasmapause propagate towards lower L shells by taking complicated non-ducted
Propagation,and then they scatter energetic electrons( E>100keV) into the loss
cone by the Cyclotron resonance. Other possible candidates for precipitating ele-
Ctrons have been proposed,such as power line harmonic radiations(PLHR),VLF tansmi-
ssions and natural VLF emissions. However,the relative contribution between the
Plasmaspheric ELF hiss and other candidates are to be studies in details.

In this paper we present some examples of PLHR-stimulated chorus emissions
in the electron slot region,as observed from the Moshiri station and other natural
VLF emissions as deduced from the DF measurement of our European campaign. As a
conclusion,we feel that PLHR has an influence and such a triggering by PLHR may
indeed occur,but its overall effect on trapped particles should consequently be
insignificant. Rather than PLHR,natural VLF emissions seem to be complementary to

the plasmaspheric ELF hiss in the pitch angle scattering in the sense that VLF

emissions are effective in resonantly scattering electrons at larger pitch angles.
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Abstract ---  Chorus emissions tend to take place mainly outside the plasma-
pause,while hiss-type emissions inside the plasmapause. Chorus emissions
often show a two-banded structure; that is, the upper band above the fy/2,
and the Tower band below that frequency. A few generation mechanisms for
the upper and also Tower frequency bands have been proposed( Curtis, Hashi-
moto and Kimura),but no experimental supports have been given to those
theories, because there have been no reports on the measurements of wave
normal directions for those chorus emissions.

In this paper we will present some results on the propagation direct-
ions of those chorus emissions whose center frequencies are located above
the f,,/2 and also below the f{/2. The emissions are observed on board tﬁe
GEOS 2 satellite at L- 6.6. The method of direction findings is the maxi-
mum Tikelihood estimation for the measured spectral matrix. Firstly we
distinguish the model of propagation;or one- or two-direction models by
means of the relative values of the eigenvalues of the spectral matrix.



| —37 e X ATESE 2 BT 2 X #2470 - bk

ser v L B O3RHT, JeEhA iken & 2 78 B4

LERE , I FEFE, 18D (#sem) , W EEL(LEER),
LEBEE, @AM (FEH) , #Tritx, FHHF (XAAKIL) Ton Holtet (ARDKE)

BxAAebErfmE. —fFFanxT A L » P 2kT2 %\miﬁ':yﬁa , 598 3R, 2w
Dr-BRAINR: P (i3RI %, BF2 13 464 ) =mul, BIRERAEKREK
Ri4T-, =0 T RABs - 3N ";\ﬁl’—ﬁﬁ? MT= , XERFCR B4 1. SAE-74 7D
-2 FFRE& B w, BIA 20 ~ 304G countiBo AkEn oL T 4Tz .

-% . 1er. Andgya (K(5H69TE 194, R I16E 245, L=63) =2H0T 3
BhARMEr & V L P ARAT o B eSERR 0 RHe T o, Hib iz Tz, Bz o ~2549 P C
3AKEN 7S, fRB 1o VT T M-I -2-7 28T . B, $920470XRWAEIV L F
T (QPII 22 v ) BT ATe 245, X §K /=2 }, sCEbiAkE. v L F
T, PR =T F &5, FARCER AL 17 > e oBA50 e 5 T

T E TR T D e . X§kz 4 7a/- R FIZHERE LT F.

() 24 720N -A+ oM 20. 1¥7~ 1 KT H>.

(» 24 70K~ -Z}beFEFEiRETT- -2 - 7 ACERIN, 7-5 2aBl0
54T - X424 70/- AL IMRE-WETF . Lol , BB alB 7 -
Y=o BB 1 AT H 2 .

B) 2-TRE47OR-A b BEBELEN>E, BB FEB=TL. | V2R
Bz,

~%. B2 0 ~ 25 o x§& count {8 o ffken 1= B v T3,

@) v+ FhTo BlAe)IEE Koo 2R s C M2 T T

(5) L3ComBK]och 5 n s M9 Panc 3. L= 6~5.3 tTalBIzhED.

(6) R AMKEr: ARV FEME z F 7 o0, ABEFECT .

(O~ (V& 1) . X482 4 7Qc-Z2F R, B-H-23- 372124 ) v FHRELIn, &
Mo APFIRTEHIF ¥ - MAR 19, 1982
3B EEDTH Y. 2 - pndoya
A ¢4 78 KR= A} agBEH o | P R il
%(?. Bﬁi\:ﬁi{ﬁﬁqiﬁm %I‘&Lﬂ{;] ULF H |~ NV ATIR S i P N \\/“’M\‘_// S

. BB 3 oo 3 LIy = .
n3ZeAMlE t X HH 2, Y e e e W VWA A G

@~y BHAEAEREL 000 '
=H&ARGB AR, v L P34 VLF
AREHF ERA L, Vv LFIER  goous :
@122 e BB F 2 &T Fux- -
T 30 L 4 HELELa B A 2 Balloon { []39¢
eI T . THRERAPF 2T Xray

3% o BATENE 1257 . i
L) —Bo P02 Edd | l

e ’ I l 1 | 100
L ‘@ #J.d-dw"qllhwl".mu\u]m;lﬁllr W.xﬂﬂo J\lul V*L,JJMA...JL ”f'l‘L

T T T T e,
0846 0847 0848 0849 08s50UT

| |200

<37_._



| —38 DB 2 & 37 % niBiE o 558

LEZE IWEE Bew (Fmem) RH§.( 2RK. )

EEBLHAMIZ. )Ly 2 -t o EHERZEKRe L1, 5T%38. )y -
BrIovZvarn. T-07HBIE IR e t4 i35 R E « 508142 aeye. =%
o#R5F (Bs-3N, Be-1N) %, thHern3alq9eo0632UT. 38208
19 09V T. 3L 1=,

BRARB o — 2. Tx ARKES 0 BHR 0 BRI RIL 0500 A ) . 413, PR
Rl eoV LFR0BER. e SR THBRE L ERL. VL TR T 5 Bl
REAEDE. REFeHRE L. 2Rt s0BEi. £- 07 BP0 Fib o HetB 1z >
WTHA~ B2 v £ BBy T 2.

Bis-3Nwi@. 11.33kH: o ARBAESE. ARS LA BEM |50~ 5% 0 Ke.
BEO ~33kn. oBBio>unEBIL. Bis—1 Nz 10.2, 11.33, 136k
:iﬁﬂ‘iﬁ‘/ﬁ('ﬁz, By, By) otk eiimes ARfns oBERE (Q0 ~ 60 0 ke,
BRO ~31 km. 0 2812 Su THBRAIL T, . 2. 9L Xy (AR+ 5 o ERE90
km )RT. 1 1.3 kH: 0 BARI6K 5 RBS 180 L 1= .

REORPC. %t - TR bt A x R BAnBABE « FEr AT, B
FLF Lo BRI b HaRER T A {0 HoBEErc. BED T 0RE NS
$3. L-TT T ToEbamiAr. T ME5HE LA (10#) tat' — biz &3
E0Thh. LRBILOCHEKe S KARBRBATILLE 3 e LeRmT. L o BAE
B SERTFSHRI S 3PN BRER L H s r BB L. % olku Bt s b
TEBMRRHESR, RIECEns~c. 27N ELIT-17. DHRBACF LB
“Flra . BEk. BRI BREE. BlR k2 DRHEo R E b e, B

RESERRLT5 k. BRRRHRE 0.6 ¢ LBAoKER 5. DIREIER
BETIceFT.

Bis = 1 Nizow 24 B A ¢ 1o :
LT Y A -
3N IN ABe BT eicgy, | e foo
PrioRURKE ok w. VL Fpmsb | .
RAZIHR ek e T2 3. F1-. ' i i

Bs - 1INty wr it 28 hr) —

Y1"RAE - arg: .. x_pﬁm}pa 2 T .
NNy S . B ATRE &V L F Rsa Wll*t‘"

%,: &.lf’q &’ﬁ|: 7 W ‘( % %g\ 'a 3., ’;) mger?arﬂifiiilkdﬂz {5®
nk”f\_/"\~ 2
5T ‘\"'\‘_'§_ 4
2 .
%

model
calculation

0630 ) 0730 ) 0820 i 0930 ' 103007
MAR.19,1982

__38_



I -39 CN A Puwlsation ¥ @ P Emission , Mo.g'netc

PMQSQiID'Yl k)] FE[ 6%\ I R
h AR £ ALS
(A 2O AT ) CLTFIRIR)

Did

CNALRIABI R EI0T5 CN A pubsation =S E8 L. @P emission , magnelic
pdsation , ( palsating awera ) ¢ oipiB. AEPA Bl s 83 5 012 37%.
SOBEHTIZ &) BRI W T B —AIABEARR 0 KR CadSTHE T
WERIANDL DN fx- V2 BASH RTI5D 0 EAATINS.

e | “
/ 981 5. BRA0EI BT R E \rBERILEETIYLT RTAT
RAE L. FAS LT3, PrndF-g @ wiz.

FEMTRE I
(i) CNA palsation o B EFzM

pulsadion o B HAIZ PEIIR fx< RESRB 3058 nf3T T2 BAD 5~6
MLT, 2 8~TMLT 1 RET3 220 £°-70"h %o 3. 2/~02 MLT I= 7o+
BE-THBLT 5. ROKEIDB Y 5o 5 3~/IMLTTHS ,
Gi) cNVA pulsation ¥ QP gmission

QP amission o $RTZ 2" K = EPE1a CVA pulsetion n FRB IS D ED | [
H%’\Z oS S o @'l 13 | -ﬁ-FEﬂ Y j&-‘— %) %%E-(_“p) >l @212 4?.1& IEIBE] F}X’tﬁ'
AR ET o L. FuTTE9 1213 CNAS L

| 90’_\’/500‘5@-/\’_(:.\/\ 2. T {mi i 750Hz-CNA DEC.13,1981 0940~

= BRSNS 3Ry ST\ ETBEIE w0l VL]

FPAE BRE o Time Constamt 12 /NS B 2 4l : JM&l

Sib. %2 g 1

i) CHA pulsation ¢ magnelic pubsadion 180 Ll 1l

CMNA /)«ﬂsdima AT Pe3~Pe S, i - 3

Pe 2 '—(’gﬂ ; 'n@\zﬁfc, Pﬁ&dim x A8 Fl L \/\ 1 0.5 %

Hhh xHoTd BT Tave A \WM §
10 2ls 100 9
FREQUENCY(mHz)

SYOWA APRIL 20,1881

FLUXGATE H

CNA

e Caa ——

| T
0900 UT 0810 0920 0930



A F7'7v7 W ¥aopet,pil o ¥re (3)
—pelky b 7R b - 4 o B

M. ER 8 AUVERR 7 - 77
CRoR . ARE FELE, UBC, UVie)
A-07F L7 NEREINCGER 00— 28) T 7" 7L 7 %7%@ pet, pi {1 L
TEAE, By e o RS & 2 UKo &) KRG RN D 1o T

@piB [ Enkanceln_en'tgm v x0) M SR Ea TR 7% 2 & h AR Lﬁ
3 &4&!-)}%}.:‘)—1’\&\) ko] 0.2 Hz(B)~04Hz (X)) A 23~ 24 MLT } T-05:68) Z};
AR ER e | BB T Al | 19~2], 0~ 1
ol a BB I %A%k B Dy Tt 2 7 v 7 LI?

OMultr-dit pel | RE | |ft R Todot |dok BF .

28 (7 MLT ATY ~ 1 =Srmin L\Tt} ~oTd "'39\71?’7

Us5: | T3ufl |Af ~005-00Hz | fasg of ~ 0.8 HR

;- e 1210 7 AU 1w B H N 2 5 §5355)
5Y 9 B4R Substorm ¥ o BlLE |_Ke |

ped BT WA F sk ko, b Bk e | Ay AR 700 AR AL Jet 9 i ‘ i”ﬁ
BTG 5 QI /04 4k 0 pe S EAED | 55 /3 . Recovery pluse o $5 i<
@IPRP : A~ 1S MLT & B3R 1B A PAT co3he/smin)a 3k It 3 RUBfe G T 2y va >
mulLi- dst peloafb i BRIzt A, BRI g multi-doX pel D §4 Vo o

@ Pe1-2band, HM chorus : q ~ 13 ML Ty BB 1< BCLIRTS . RIgo Kpd 34K

RED > AR RE I 1980 26 JAN. y
BpclaBalitiRB Y 7 gy el 5 183 o b

A= o fedfifgo o ) He e

xﬁxm%m@ :]__\6 t ¥ t ;r ! ‘-"'-'.'13""." A bt et e Thg M el e o ...,.l.' ] ‘ ""
BATe WTZT a4 a8 E . S and A ,;;.’Q.‘ A ‘u, A
EEuge o S O l b i et M 3 e EASPRAY A AP AU R P =Y
FohE N L llogagn g ot T 6 2107
ETHH KO LHR e | Xm . ' ' (L | ‘
Lo kR, Bstekaa BTl PN W SO o A S S ol
Ty WX CHRENE & wo:}[ i i s [ i
ek CEABLN KT W) ol | ! oo
2 e 43I NA. | N i I N e
o it 1] @

Pc1dot/5?0)7\’\"7 ke ] t\.J/ e e SSNGEL  JPPNA
Mt B T ) MAMWHL_Q. R S
D Jet cumnent 0 A% | M s 1M.,l,mwﬁw -

o Rk,
@ locald Lime s & A doxt ~|
Mo BB atiran &, A,
@ pc 1k, 2 e B <\ /W; R
Mk L TR LT 2 pe S L RAE
Ofn Y € ped 3L LK)
7%

—40 -



L —41 Rersodic emisalon 9 EEAZTE 7oV

AR R, A2 B EEO(wmERA BRY A

R @ & (7 to BF A F9)

Poviedic emisaion (3. Pfaym\[mu.'se_ 1237 5. Ak BBBS Fef k 9k
AZ¥ET 5 iz 3, T ApiBEM Foiwn HEEEAMZ Tu<eZA3n3,
Peicoclic emisaien (PE) b2 H e n — >z (7. FRIEF c Furaz, b3E@h,
HAAEH 38R =TT H<B3 L PRIV, X DR Bl A9 uc
U EBTFALERT et M3hTu3d, k@ &0 h3ug Adqurg. BET
AR F2 K2 B3I BE ™Mr Ty ic,. R4 wave 9 BRUAS T/ < <,
KE, T 55% M T lTciti3r thwoud, %;E\ Pl EBE v SoFr o
Miriz FIES MER@ER T3Sz B3 5ItE, 2,

— . AR @A BF 4 te@. R4 REBE R AB T 3.
L REBIR-ARII £a v (T KLAMUAITHRRMLTIETEIL) — 20 PE
9% E X Steun- tine /uln.} curent o9 K E vo BAEMH S, PEI3. K75 stoun
n/lea}Ven?, Pfume‘ Iz M<EBER L, (HE man PJZaAe ro BRA A Vi una.
HaiER < BFEH v Pz AFH5 EaT 13t B3IDIE, Z, 9
Z13. ng caonent % WA T 3 7°Rhy BN sdeun 124%, T BEIB Ihe P«Qa.mntfaudg_
™ Az = BB < 501/:’(“?7 i Pzezv;/w\.s ere ’ff’//’ls\‘as K‘/AUMMX P[a_y»‘c\
© wave - Fa'df-ufc inkteraction & E(. Abs IRIEFE- B Pl wavel/= B2 (=
U< MR BREE 23, 1 BEWBTES,

PE 9 BB HILn>3S £35 -29 BB IAZHa v (LS, "164\? tevn Variakio,
reigh 3 Ea Y H 3, I5hs PEORBMEE (T BEW. BBEL. izwx
T3 REAMo EHYPBLT 3 cepn B3 T, B5. 1o Lerg e Vanieteon
3 FABRBMeBEISIC 0. IBhS, BRE9MEE N3z PE9 REI, (A5
1977 1=t BA AT L. W4E B A fhT 03, ABER9 1 BB zim. pa
g hERH N, ABIAB P RRILE 3 | PEOABIY B3, ®WE)IE212 Fatz
InfBREE AZIEARE W Ay kA T3 e BMMAISITE R o £,
AT A s Bz BRES FZH 9 BIRME tBmL 1. AL, T A24 /-
I3 Pedwae oBBEA LT By, SNczlcd, T KABdHo 8% 56
PZ 9 bl:ﬁ/a;jj'w]; KB 3 US> model "(,"Ié., Ol 70« rewn Variallan_y Iz,
PEIID Y " B<. HMdows + P1-z2 Y igm3 BB >0ort A4 33
Sz P IH 1nB, 7=, (37T ang geum variations O ALTEARIE o A2
BEAED e ax T BT T3 Ea B0, B30I L3k Ay RBEALZ B 0hg-
336 Gahia. P49 A3 VLBl A 337 KEEREBRTHS,

._41..



| —42

E AW w5k BkEh (P h~5) & 5D
Fe 1 :‘fﬁu&

Am 4w B A E
(& A - #)

R 1 MBAKMRE & . Loca) tine , RBAS SRS X -2 HezBlt
NI ﬁ‘llfﬁfl’ﬂllcﬁ\\\zléi- HM-chorus v FWhzn £9 X, iwegular V- T8
LB R A HBMI A, SoftEMmoB ot FTRARFE T KDL
RSHEES AR B ALK R k2T P LoBEAEHES 2o 22 8b IS
BN IBEIA. 4T S rnntBennkfATAINE. cokr>%R 1A
3‘3 Peh~8r xnElront g, BEFEZ BB T . v o AaBAT 2 TY
A mtf@ﬁli‘lﬁﬂw. B hechSmzw Ew,

HERESSR 2 oPrdd skt bho B INTHY) . ToREx.
Pel oBBEIIREU<HBS \META,
BT BLBRnr S eI NAT -1 5 -0 LRI ERRY, R 1 ke
BB RBEAKH R 4-5) coRBrowzKEE £ 455,
B o) chorchill 7 HM2 kR 1o Spe <trum.
b CHORKILL o) Alaska chain d) east-west chaim
Dt chundhill chain o Wagetog ragm, K-ongonent) 2 -

CHURCHILL -
e | l | _._,:m:;m..xah“:"s‘f--'——"
SAH l \ SEP.14 1978. b ‘ | |
i :
i l § d) Z)—_’ e -
CPY! e i
=T W Ior ESP -l |
INK ‘ ! RSB S GE/ S YO S NPOUR VPSRN I\M\’\/“’W"
AVl FSP
Mzrw—vhmm-w A N Py ~ BAC ,__,./“’""“\_/‘L /\Jw o
I
FSM r' !
OL S T 3 J L I Y A V] A
- | L T T AWIWM %,WJ"T\J\MW
R | I | |
e L e L] ) ]
oo S T PR | : s | v
S * | l | . I
21 UT 24 |

21 UT 24 21 UT 24
#1 Barfreld amd McPherron , 3. 6Geophys. Res. 7 4707 - 4719, 1972

_42_



I -43 ICiETE B3 DIBRIFNE % 0 EEFR

GAAEL - MRt
(@ILK-3%)

WHBAB 1 #2)E N 5 3t (10 - 4587) O uee ALYV, 5F THH L O
FeBI< L » TEEMITN, 18R 117 ORENKBRICY £ - 9nd T, B KBRE
JE(Vew VU BBPABPsH N D - ~ B 165 = cos™ (Byy/Bry)) K EBIM TV B0 ¥ Y
BBon KN 7H >, FIEINZ N P T, KBEUST X - 9NEICLEHAL TR
G 3 pe3nd. MIFBABREPNIGHEE (wa; L= 1.2, ¥l L= 1.3) Tt ER
XUBY 0 S, KEGED HBABFKEIA nKBERL 2L - BANBE VAL pe3
Bn) B> TWAZYLERELE, - 7. re3 OHABIKERCH T B, IHEBREAE
n SAR$EE T T OIZ LN, KBEn SnNBABREANTL 7 1L X - B A n:BFE
) — B RERAIZBEN B, SENT. Pc3 NIZIGEIE Y B MUET 21EAZNMIC ZRE B
Tz AREETE 248818 (mwa, o T O WHAANT - FEEMEITV, BFILVWBREBHLZ
NT. XNEBIHEREHRET 2.

. WL TEARIT W D I B 13T OB AZERBRRNBEERH DK L
4. pe3 DMENFMIS D (kG A LEMNHAC LN S, 28RIEIIHITS Pc3 P
NBIBTACN 7 FILEMI > TEBHT BT T ¥ NEEE . (1) ol #1T Bec3 o)
H2H{E~ 7 F1L1d 6z = 1.158H + 0.45AD &) parkinson AR I N TEILT 5, (2)
ewa (S FOLT B pos W NHSHEAEN 7 L1 #RIHEITE 5 UT. BE#R~0F VL E Nk ElHak
I BNNDIETEBEMRBEB E X UT W, FEL 1. FAEA7 FILOKFRADYL
SOE R AN FAREMEIT 2 UEZR < <. 6= tan— (/BHZ + 6D%/82) ~6SATHL IS K & C MR L
TR LTVv5, CHMHN pes ENBATINN 7 F ILNBEH NFER. »e3 KRITTE
N FEENH BT, o FBIE AT e @BIE nE YU, LHMBERE LE
Nec3 X IBAEIE X NE T eua TEBIL TV AT BN,

TN TN FILOBBMEE s 2K L. 28818 biThees NBRL v RE I
NBMET-> KIEBUT AT Y mBAL ST N2, (IDIAFEH pc3ld ~sosNT N NP 1E
BARET T, $5Y O s NEMIBAT % CREKE. FHIFAR X LT1HIEUREAN S &
FEITL ARG IBITEENE E R G, @) t3eanmrErnked1t5th (~3pFL,. ~14
) 1SR L 1Y ) B 18RI N B BIETE pes NIRMTINBEKICT A, VX NERM
HEn b AGHA I Fu THRRIS U b ey 11, BRI T 2B BOZAREY 77 2
M- T T OER@HLCHBRICE - F ofs, KGEERy & MAB0P nBAFEE
PETEERT 1 ETIEUERBE - PeRIELTV 2 EALBR 7T UL,

7] POLARIZATION OF LOW-LAT. P<3 NORMALIZED AMPLITUDE OF LOW-LATITUDE Pc3
E """ SN BNER TR e M T 3L e p——p——p——p—t—t—t——+— 1+ T
w EWA % itin. 24 e
w -~ -; 3 - . ... . . .
6 ] =’ SRR BRI
8 w . A | .
[+ 4 0.5
w
g * oh 104 2y 40 1 T 1 I T L T v T 1 L) 1 1 ] T b
2 LOCAL TIME a4 6 8 10 12 14 16 8
=l LOCAL TIME
/,
# 1 ® ¥ 2 ©@




I <A 55 - 18 ?.l%?i 23 Y 3 P én Fﬂﬁ({fﬂi@%d)
ol SRS
B 4 AE
(R K3E)

NOAA o SMS /GOES V) — 2R T - F LA T, FFLHRHAE (L~6-¢)
2513, Pcd~S BikBP) PIZIHIE RS8R LIREF 2, o> 1 - Ao
B, 0% 'F 1not@oS5, BEP L L 29980 T - § 2PAB L H 12,
BRIE-13Ar, BS'W, ~ 108 «ISW 1HY, AhTHAoIaRERE3,
4.7, A% 1L4° TH3, 97945 Le(. [ gFe18A 11,5 WUeohR
M1 Peb~ERHHC D L5128\ 7 han EERR 3 o~ HBRi 5 BEY T & 3.,

Bakor, dal L1280 13, 15 BER (R = B BT - § LAV T, B
F7797R(30rT L E & 300 kov ) OFBERE) ( T= [~ Lo men ) DHFIEL
T, 3R BREXNAFHFE AT, K28 EQRA i =t B RR 10 2, )
B, I~n o Ko BBt LoEENIL B AL L 2 it dHgt 1By, BB B3 Ht
WIS TEm, L ety | BHAY | ARER S P & Bidbl. S5 SRS Staw
tira PeSTIE o8B Bl 5 13y LRI T2y 7 2T5", =93> &
AL R H 12513 FIR L4 w4 3 Ly M EBHAPIETE2, o7
13, Pel~5%0 RBPOS YL, BEZEIRBRE 1 7 13 40 (A-dbss ) LB O St
Hime Ps B8 U, T RPN X tE RIS C 0 &5 LHkfE 3 3MEBRSE,

#5 B

December 17 - 18 1978

0. A-diso Pt 13, bunll® N
TH, ECBRAHE L 1H®LN
3_,»:) f’h,\_ 4.1° -é‘ 3. 3 Uﬁﬂi Great Whale ) ) -
TEOW (6B < 5uT ). 238 Y T
-7, AR T Iy-bl
o tnut-94 4>, -
2. F,-tﬁiﬂi oPc b 12, P ~41° 0 \ MI"M’VH
T35, o 2o 23§BI1I2C 3 T Z T e
P EosRE T 2IRY 3 _ s GORE :
3) :; RABL be k( Pofeedlage 8% Sl et sk
CHEE T2 (normal- e |
fhﬁlmm, Em"%ﬂt b, A digo £ olHn=20 ¥, =
TR A FREAT TN G i, o mARE g
0T, MERWL VIR 5 h s = = " unlversat Time 0"

A 3,

TS DR, A dae Pet ~S BEGT - F oilm 46 2 B1E3 « o ST » K 1A

“¥3 3 2 A w3, 3R RS, A fot 32 T — [atETer
ZiL5d 3,



(45 H Y B2 o BEIE BRI Y N =T & e b B

Iz d T

K E. KKNMK
(BELEK) (FKAZ)

19796 //A /148 UT €805 1&8UT 38127 if 2 3L E GOES 3 (8K /34 7°
W) IR EY . AE# iz char ¢ B b pudsalion lRAIZ ATE,  ZWIT LT 207 688 ~18
B84 L. (2 BF M b EBHbTz» 2 REMENZOWERTH S, S0 dolaa—iB
(UT 2085 ~ 23850 2851815) 0\ T o La BT L2 632 HPRG (Sesfl 2584
T9) N RE < Cpaab-fmpuck & /P7) . 1= HE B (Jerki 1) o REL @9 //~). HN
BN Cagimathal @ poestonnd 1) 3 ity G947 ).  2NIT b P3 conpressionad 3 Fafp
283, — B BRI v o Tek BBy (15 R 217 Tramswonse &, FTFIT comp-
hessiomal B2 5 3 o NNgg v o v 5 30V 2 a AP aFHn s F k(02T B
Cahpkus;amaiﬁﬁlﬁ’;ﬂl\’%: 272 3., %’?ﬂ"’ lgﬂﬂ 7 l—_-Tﬁﬁ",ii%/\‘a t. B *lt
I BT 53 a1t U, BAA . TR i ) (S BREWANELS e 2 03 .
SNIE . BPEBE AT L= (Re v o en B Rt LTIt 1 Eo 203 FS. A
.7 F Rl aF N E Vb BT rHE e BbRT, ;

FLATE GOES 2 (87 /o¢.¢°W) v it [/A /48 UTI48:E) UT230R 7,
M5, LT 7688 ~168F 2 FHER RS pulsakion MBSO oAt GOES 3 -
B SR Ad . (FE K aBPE ) . pok-fo-pech o HPRD &5 47 HE
X 2~37 . HNEAG 9 2v) 2 m%}féai\wi GOES 3, 2 ﬂﬁiﬂf?ﬁﬁ“‘(m”
NG €9 €5, fo k) v 532 2. SoBiami b ). Lo sabllide > BATE
fRE Bt B wNE V20 3 L e
BbN3. BEEEREK 8881 o |
P27 b ovent 122217, BE -
(<JRdr. Highie et ol. ( (792, TGR) T
ltfié#:‘éré\v,u FARNE " & 7 < S
(= [T2vw2a Fc_ﬁ‘ 'modula*;ew HE AN NT NSNS NN NST
N2t ), GOES2.3 70 R§ G el bl
Mobnoa® < it EA L2\ AL,

YK, o p 3 b s, o N -
BEREIC b 282 23 RE 2 - o - v et oL T TR
Mol $lElc >\ 23N 3 v (3T )

B 53 e B3, fooipFFT  on v o
(F3 {ﬂhﬁ%ﬁﬁ'ﬁ’r’ wave vechi~a Goes

noktionad omss < Wil e o o e M e
‘58"‘[1% 222 3 Pcﬁ'miﬂ" %Ji" HE S i AT

LREY 3. R




1 =48 SREE S B K 4L R3-5

RkEh o 12.3%. £ 98 4314
A 27 mor” 2 AMNEY I ke
D AERMIEZFEF 2 EH5AT %3

ULFR# o4zt 6 #EA8 2 2842412 19305 18529343 3R 88 o BRI 1<
R o W20, #3713, 15 33-2++ Rav W AR 2 o = AR B AR BN AR » FRAT
tFA-1. BRI T THarF—o° 12 T4F = d tF—5 13 0§ 7> H =774 T A/D
TR BAREE T 90738 % -, BRAt ERA (HD@o ¥
RRAZRAHRIV & RIEEEL Mo T AR (4080) HE LR 23513280 1248, AR
M ZATE L, AT- T T T L YA F30 AR TS 2254 2 WAL . %ok
ENTFTed i3 %o T,

Station Name Invarfant Magnetic Magnetic
1. ¥4t 299 24kt d 3 = L h4-5 Latitude & Longitude  Local Time
% ® 250 N7-n"Zk L Nl P,,L}—S.?,Pd HIZUHO 68.0° 7.13 70.6° 00:13
S S = O ’ L SYOWA 66.2° 6.12 70.5° 00:12
= IR ML N"0= 13 K ARl g MOLODEZHNAYA 66.6° 6.35 76.7° 00:37
7% .. Pe3 % =R 06— 15 WMLT 12 £hH h3 P
03-06hMLTon 331 RN 33154+ 5 3. RL tezAR HE 50 R e 28
2. k45 F o fAzuit FHM) v Amy (A1
FEB. 2'. I'QBO' !I C'UHvP'

7 s fR.2), Tl A3 fE @ 7% 0,
—7 k3% R, wEH| - 21 LA 2B 45 ML A
A -T2, -
3. _ﬁlitisf—.:wmzaass;,pLH:;xl:D wo
A EYHR Ao fLFE 4 £ &<, Hps-5% 0™

‘)ﬁﬁ\i\/ﬁ[i ‘E,Z.nni b W?"li\liﬂL‘fS’ﬂr‘io' r v e et i aacats v A
ﬁk‘l;‘n % sv.wWWW\M«M
HIM A NV e At g

4 MR- TI-Trr W oALAE A RAGE
OMBEME I3y, ~W e R4-SH 1y m=  of
I-h At s k3B UM oy, apeg RO
& .

TORWAIMLo@: 3 AR MLT 2250 12 L R3, B4t Rk 81 0 13 8% L3R 43|
el LU BN S T TR
20 MALRI. 1L oA E R B
3ol & 7.

$ & § L%

A o HL\Z. P3~P% Ak 40 iiﬁmit.
A7 @ 0REAI I, (BRS o MTBAIES &
3E5R%5 k07, MEAKEL £ AZF- 7/
23> FRERABl o & R vAt<, ULF
5_31?)& o AHE - Rl AR L M E S i

3.

)

SYO-MOL (D)
g g

FEB.2,1980 1460-1520 UT
o

-9

o5 .01 .82 L .2
FREQUENCY(X0.2Hz)

H2 82 Fo- 753~ V8 o ALAR RR £ 45
RofLmi v aiio oAt 3 2 kot § 3.



| —47 BT EERF 2o OLF kT <1E5 Cu s pAzs
T 9 Ca-mbrage Bay <488 5Ol £ U L F &%

T S 3 His 5 RE 55
CRK. RRKIL) (RBXHFT) (FexT)

74708: 21 DH/DT=-coord.

GE0S-2 |
1978/8/28 || -~

T‘" 07.30-07 4210 f

< 100 = .

E ‘: FS o =

3w 3 e ey e

f g {2:80  12:18  12:20  12:38  12:48  12:50  13:08

B s -Q\m'\.fm'dge B .t

L 0* = e (p="76. Unit: 20(nT)

<02 ¢ - i

. ! :’. FS FOYt %;‘;’1?7.36)

g ool e i H) 2 3

E’ 0\5' Z_ C o(_ é (LG\;; ;B-comp 74:08:21 138082 ~ 400D

< 10’ et | L @ =

$
’ Frtqf;g‘:oy (Nx)o oz g :\,—/'\ §
Giloes | Wi
TIREFEFN 197450 5 F L SV
D+ 3 o tkRE OCam,&ridge i i ;r : & \/\J‘M\/\A
Boy ( $=76-5°) % X W g j cd| Ly
Foyt Srulth( 6 7.3°) r & v - i ‘ MMN
B EREN Y e X 33wk . ] :
ik > BT BLA € 5T £ 42 R ¥ : | '
b3 - R L W I [ PO VA W i o |

k2w T, 45k 228X 5 ¢ i ' i &

B3 8 FOAF) 2iEBa T4 FREQUENCY CHz)

Cusp 45K r 3 3 Cambridge

B Pr—:‘ri\t. v 45’2;%. wt b Lt ERS, Cusp AR Ed U T E“ﬁ'}} &3‘9'7‘ e
IRIFA>H 3L EWBCE, 2

~IRE GEoS-2 Fo 44M r X ) BT P ¢ peSvpChoULFRRo FHI¢ 3§
NeRoH 2 k5 ). F R gv 4 9 %‘% v XYt LRI 333*"9&%9343 ITRDE,

A 250 X3o Combridge By « 593 MilsEEe > U SE W3- REYH 2 K3
kBT L I.Ei’ht' % HAERR P o Tl F;ﬁ\ﬁq Power speckvume > F5H. X
3o A E—F LR ULE 8% Cpe5~pe 4 ) 4. FHIF Cusp ADRT - 3 3 1 > B
T3 s 2 Yoo ke,




| —48 KRIMNS 51->7-9 €T > =58B PSP
D22 2 2~7 kR

R %/‘7 C'htI@) . J.S.kim (=2-3-2#% k) ,M.Sogrovi
(GSFC,NASA)D

UK ITMSFL->FT - 7 ClosecT@ )EME>2 B5 BB o 65 @), 2 @) &Y 5 (£78
Tt o BEL RITHWMAE, Bakix BRI 5315 aRET FH
V3, =a 3%%»\“1‘%:,“&’

W BERB 550 Bt 15 B 1x G2 BMWE v Lo~ T, 3 ol = B 2C (=
180"0'\"‘:&3&% 11’5{’5 8.5 ﬁ&(‘_ E‘E\,J\z ZR—I(.'%S&_(;;; 2 .(;F_u) th 1%3,
LELTAS BE G LIee S E Bk A e ot 1han - IR 5 H (- KIW
%@%'&- 5-:1..,7.“3, 'ﬁ,m @5’&)‘;‘, Bmﬁ,_t Seo. C’l—t,mfb}) , Favt Yulao'f\ )
’R’Lf%tﬁ/ ) G‘uﬂ{— 7 Boothien S Hudsom Ba/ =55 2 0)% z&;ﬁ 20 g&%,:
Teh 3 (R, ®2 £R)

2) aj’itl: l?‘o'o)'fimét 4’%7‘&5—3‘\,131\2‘"{" FreQd. AQ_:S_M Cunniits € ey hd,

‘;P‘"W v Downwornd 3EEE B 5Y bk den Hx < . wo FESE
SR B

(03q) &
(o]

3

5holmuuwnu
o 8
—n

8

3

g

2

3

.

[

- QMJ /
I

g 1 1 Jl

oz 75 65 75 “65' (*N)

§0ohg pbe hed ki34
Fort Churchal Alaska
Fig.2

T e

N FoETe

81 Jy (div 3p)



| —49 \ i
PS Bk o 2B yuTLaE - T P24 0y Dawn-Dusk ASrmmej'V‘)f

TR Gay (AER) , O.S. kim(=2-3-7%EX), M.Sogiora CGSFC,NASA)

#H IMS Fe->T-9TTE L P-SkErO1E38-TDB B & o Dawn-Dusk
Aspmmetiny LA, BB 17 FRARY (= 5313 , K45 R 1= 315 2% 3.
MEe B AV he sk,

W) BB AR TBE Inkf ¢ B4 2 E@omira s 3 w3 ief
2 Wity (B1).

@) Xt Yo taek » 5425 W3 x EMMA 0 RAS L R LASR Ao RBE Tl bz
FAER U LWE LI ERE By (R2),

3) Fr a0 FIE Kl Dawn-Dusk A§{mm€{’l/7 = FRE 2R3,
’?ﬁ@lﬂ)ﬁ,%:'*&%@ FreQd Resonamee Ti\e_ov.), 1“3( ﬂﬂ. dE3 A" T 4%1R1 /:l‘%

L %oFFERP RE T B35, wnBRRE 1R Ee g0k (B
12 - 203 TXRESH )53 E0L BIFA (52 LR BOF FBHF3,

Algsdo Helotive Phose (Deg)

Morping Afteracea = Evening
© . .
....... »or Moreing . Afternoen - Evenlag
i X comp gl “ O
g o 15 ol
» ‘:"// K . TE
o . 14
» H l'e =
’ l__“’;’,/"/ J o\\\l\ CA |
¢ o =00 .
N

8
g
s 80 10 s |80 . 60
.......... g ' :
. 2 . :
T H0 1 ! 1 11
» -
H Q.E
2 =

7 Latitede (*N)

Lotitede (M)
\&
g
i
e//.. ) . .
. % .
eo—
o
P
mr
[
_w
oS-
-2
-
-
-
0

3 %
10
& & twilched [e=]
b R R SO Xov:feiarhiatles nol twilched €2
R =il Zcomp TS
==
PO ==t \Q s
— 0 0 \\ '
B, e S " 1
% edic . ol gz (R Vil o)
L T O 4 6 6 10 12 14 15 18 20 22 24
200 0

MLT

Longitude (*E)

2 1 2



[ -50 BA® Pez tioam P33 2 it X=2 @N o1 3R A

& T3 0 ?
R TRT (ARPR) , 7.5 Kim(=13-91 2K) , M.Sogivea CGSFC, NASA)

BHIEE P 3MBH 1B RS Me 15 Suzvks etal (981), Noganp <t al (1981 ) (=F>2 IMS
179 TR oM LA SR LU 3,., 390 BRBRP3EPRSePAEPTHFI e A"
bty T AR P32 E Y WA BEERGBRO WS 335l ot roRE
7 TR FFTEH B BMPBERMIPI b olx X-2 BH 0Bk
FREA LAS R A L BRyeS i@ I3 v 53 CSurvkr ot al 1881 ),

BAIP CE13PeS) g e BB P3ECBBR h- B Ro b 2053/ . F213
%o BIRD O vt thEn 56 cito X- LB BB Mo EE R R LR OES
SeERE, BL1AR 2 nokmeid. RREGI07h Y (=Ps TE> B, RS
AMLARED Y LA IFAT 3 N RAR Pe3 IFEARA I £ B AF TP AL T 0 3, Th
F AR oG FlkiL U3 T BRI 3. cotRadh oz LD
BROB®HREL LS Rar fBrze3 (B3,

RBYP3 17 BERBM w383 AT Bt (25,2 BlE th3n2 B350

5/ 27718 (Xo)
P 2 : .
cPY [L“"T‘jl z | _Lm (>:"G"’ i D
Y SN NIV N ’ |
s _,vj:“/ﬁ:\h\(\/\_ ] sAx [V [\M\/M’M«ﬁ\\/ ¥2.Ck5)
jos; 5] ! ™7 R AN |
L o
{[soonr ! ! - LK e/ SV \/\Nv-w.f\/"
AY: V“\AAfN‘/'\ﬁMA’[i’JMAp
8RI8 (Nen: . 3 ol . i !l i
K Ay /'\VW/"!"‘MM IEXGC!\Y ’
734 ESVUNSN By s el oty 18 — l it
coL -‘V\«/\MJ"-[\./\ /\/\/‘\//\ i
TLK i, Jv\f‘ A 10 {
| \ \ f 90 ¥ /\ n % ¥ L
LL_" . | l '; o s _-—\—-o-
{500n7 H a [t \ 5 o=+ "l
[ L A BT
' Pt e Pkt e
war word
&) 1. (B8 p:3) &3 "

183 ) 35049
2
L1830 ) aseuy

(530} Jig 5o 2-x

e Mg

p——
600, O 600y

Pes Night hime Pi3



I =51 % 50 BRI ES 145 SNTP: burst Bk @) 4508 (V)

BA 2
(hx -79)

Pc burse (P. 8) 1, L‘rregularfgﬁi B XD« %o, durazi on 43K ) BREHTAET sub-
Storm O onsetdd WL @M (LT 5, 4 TR PBraurorq 4Lz o v 1B FH 922 TR
L2 R dubH, BB oOREEIRNIL T & ¢# 3 L Jocalbaurorg] expansion X @
Bwstre (‘50 40 %) R UPRB Yauroral oval oMM (R0 F L) EvHE,

5@ 13, PB v aurora] electro jet L oMM o wAMEY 5. BMRABLi 0~
Stationfmagnetogram 4 42 @ | 1. B 446512 13, magnetic permrba.’ttond)]at-'tude pl'ofi/e
o hget o, R 04 F 2B | RBOKLAK Lo

B4k 38 ~ 5% . BILMEl1ET ., 2Bz L g Jan. 17 1980
1, X g ZLEARIROHAS C, electiojet 0FALL 2 T 6h35mUT

VAIRARB . 3, BAGAsl RE5 1L, AR 2 Island Lake
BLAH L AN B stationadatat Bl w1, $54L %
BWAARTOEM TR ONY -2 EW, % RB
COMM o tHRET 5 "ol

2B CRBOBBKO— 2 ¢ LT, R4 iregular
Th ) % o BBRK KD # wide band w45 2 Ld % 1)

X~-component

bAA. PBong —2~x7 L, AERHELL

X7 = T, T WL, Xo¥ REBA %

RRFRAA1B4 551, SBEAKNE-2R) szss AHe

(BB Eet e XL 1CANT FlLla kL v & | ras2ig

% ) ”P(f) = §77 <AL (G =& < fitting), A*2.6x10" & 1
Yo k%, RBOARZFIL)D—> o)’}%?.iiél)fé 2 0.01 0.1 frequency :'(Hz)

P9 v Ah. 2OV LMNTE - H(MKLT,
Kpfzx'y “Co M@ (<
AN, %Mm@‘i
AY TEmM | s %
iR 7%,

A,
I:] station (ULF) f
5o so N

%] 2.
station ]Z
(magnetogram)
e
300 310 320 330 340 350 360




| —52

Pi 3D 2 — 3 o iz DL~

MRS ERR JHR— RER

Eﬁ\IMSML%;—ym?—9M7Vx457wua9131\EHHmULF
OHREMD L REHARBREREL T3, CCTH1I9T94 9L, #kiE
DF =5 ZRAOS WL OPDPUE DO TRIT AT » 72, RofMFb BB DT, &
[EEPs B2z, ROHRCDVTHET 3,

(1) FHLERBEc ST

UL F ORbIERBE & it BEFCIRUL F DBEEFIIASE LRk T o 5 DI
~ FEHREET I, mmmmmmm«znw&%u 5. UL FAURBAED S
EDEIRBREET, Lok REc, MEDbhbhOHRANZONEERT S
ROR. A —05HD75 X2 i — XWix . ULF D—RBEFHRBLEPLLLTHS
N3 BRILFNFRET o 2 0 & 12, AEBERC L LEbh3,

H~RBBI-ovTik, ERNoUL FHEC oLy, HRehtn
3. RABS0~10 0BoboTit, . Y RHRETOMEEHOL hats 300
~ B0 b 0T, zon¢ ARG hTREY,  Lhl. BLLS RERYTHS
LRPe SIDOVTIES a k a BT RidbIEL
Ps 65 <HL BT 5 & AL ERBE AT ¢ 2hd

~ Psc 6 &2 TizNa g an o&H,
HROFEERBLTL 300,
Az,

(2) "REJE" oflnsz,

Y72 —ARHEIULFRE. #4423 22 ARI PSLTCHBCFRE - v

P —VERTDONZL, < hiBEHRE OP; 2OMIBROENDZDOIEM,. “hat”
BRHhUodo”h zhed WO M. bIF S USRS 2 2805 3

19805 2R 28,73

FILAERT TR AL 15 $EREA (515)
(FE" UL 53 Cwe [AER 2000TH
aULF =3 159 L4 BH s 7% 0,

0

1
e 4

\,‘ =10 0,0
b=
-~

2
1980 2 S85( 33)

x S0 X
| / AT=EQ~109
o ot -
— 1SAH (2)
—f 2 :

—lcPT (3) |
t

ot

—1INK ()
|

S

—AvI (5)

1 " q \ l_;J__—
q i1 o7

—
't
-

o




| —-538

Magnetic fluctuations in the magnetosheath and the magnetosphere

fa

b

P
)

observed with the ISEE - 1 and 2 satellites

170 %?/{lgl

E:d
(# & K

Magnetic fluctuations observed in the magnetosheath and the outer magnetosphere with the

ISEE-1 and 2 satellites during 5 months from July to December, 1978 are analyzed in order to clarify

a relation on an intrusion of magnetic energy from the magnetosheath to the magnetsphere.

Observed results on the wave characteristics of the fluctuations including spectrum, integrated

power, ellipticity and their longitudinal dependences in the period rage from 30 to 300 seconds in

the satellite frame are obtained.

Figures 1 and 2 show a typical example of magnetic fluctuations

observed with the satellite during the inbound pass and a filtered out wave form using a band-pass
filter of the period range from 50 to 100 seconds, respectively. The integrated power indicates

one order larger in the magnetosheath covering over the dayside longitude than in the magnetsphere.

The ellipticity of the waves in the plane perpendicular to the magnetic field gives a clear long-
tudinal dependence; i.e. lefthanded polarization in the forenoon side and right-handed polarization
in the afternoon side, respectively.
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| —56 A drastic change of oscillation character of magnetic pulsations

associated with SSC

Mg F
(% % K1)

It has been well known that the period of oscillation of Pc's observed on the ground changes to
shorter period in association with SSC. However, another important phenomenon of a drastic change of
oscillation character associated with SSC has not ever been reported in the observations of magnetic
pulsations in space. Figure 1 shows a typical example for illustrating such characteristics of Psc;
i.e. shortening in the period and changing in the oscillation character in association with SSC.

A very clear quisi-sinusoidal oscillation of Pc 4 range magnetic pulsations is well recognized in the
radial (V) component of the magnetic field during the interval before the occurrence of SSC. While,
the Psc changes in the character of oscillation to the pure azimuthal oscillation. The power spectra
clearly reveal the characteristics mentioned above. The azimuthal oscillations of Psc contain always
some spectral components including the period range of Psc 3, Psc 4 and Psc 5. These specral components

show each different oscillation mode, an odd or even mode. The examination of polarization also gives
a clear indication about such an oscillation mode.

In conclusion, Psc oscillations occurring with a pure azimuthal oscillation in space may be due to

a'shear Alfven wave, which seems to be most easily excited with SSC and propagates along the magnetic
field-lines in the magnetosphere.
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Winds measured by a UHF Doppler radar and rawinsondes:
Comparisons made on twenty-six days (August-September 1977)

at Arecibo, Puerto Ricol

Shoichiro FUKAO, Toru SATO, Norikazu YAMASAKI?
Department of Electrical Engineering, Kyoto University, Kyoto 606
and
Susumu KATO

Radio Atmospheric Science Center, Kyoto University, Uji 611

The upper tropospheric and the lower stratospheric winds measured by the UHF Doppler radar at
Arecibo, Puerto Rico, on 26 days in August and September 1977 are compared with those deduced by the
routine rawinsondes at San Juan, some 80 km east of Arecibo.

A fairly good agreement is obtained between the two overall wind profiles. The standard deviation
between the two measurements is 4.9 m s > in the upper troposphere, and 3.3 m s ' in the lower
stratosphere. It is shown that most of the difference in the lower stratosphere can be explained by
experimental errors, especially those of the rawinsonde. The spatial and/or temporal variations in the
wind field secem to dominate the difference in the upper troposphere. These comparisons augment the
growing evidence that UHF and VHF Doppler radar measurements of winds provide greater frequency anc

accuracy than the use of conventional rawinsondes.

1 To appear in Journal of Applied Meteorology s :
Now at Ibaraki Satellite Communication Center, Kokusai Denshin Denwa Co. Ltd., Takahagi, Ibaraki 318.
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Rei Ito, Toshitaka Tsuda, Takehiko Aso, and Susumu Kato

Radio Atmospheric Science Center, Kyoto University

Long period wind oscillations in the upper atmosphere have attracted our
attentions for these years. One of the most remarkable phenomena is a two-day
wave, on which we have reported more than once at the meeting. There also exist
other 1long period waves in the meteor zone which play important roles in the
upper atmosphere dynamics. Some of them are identified to be planetary waves with
periods of several days, and others are due to annual or semi-annual general
circulation.

To analyze these 1long period oscillations, a long-term observation is
required whose period is longer than those of the waves we consider. At Kyoto
Meteor Radar, routines ( 2 - 4 days of observations ) and long runs ( 10 days -
2 weeks ) including CTOP campaignes have been carried out. Table 1 lists the
dates of these observations which enable the analyses of the waves with period of
~10 days. Groves' algorithm which is useful for tidal analyses can as well be
applied to investigate these oscillations.

Also we can see annual scale oscillations in the monthly mean wind field as
illustrated in Fig.l (Aso and Vincent, 1980), In the figure a semi-annual and
annual oscillations can be recognized in the meridional and zonal wind,

respectively.

REFERENCE

Aso T. and R. A. Vincent 1980 J.atmos.terr.Phys.44,267

S8~ ;
Year Date Note L
90—
1978 Jul 20 - Aug 7 CTOP C
1979 Mar 13 - Mar 29 CTOP L
Jul 30 - Aug 15 £ F
1980 Jan 9 - Jan 19 CTOP ~ 80—
Mar 13 - Mar 26 CTOP 5%
Jun 5 - Jun 17 CTOP &
Jul 21 - Jul 28
Sep 3 - sep 11  CTOP w-_
1981 Mar 14 - Mar 29 _
Jul 29 - Aug 5 r
Aug 24 - Sep 4 '
Nov 18 - Nov 23 sol—
1982 Mar 3 - Mar 18 B e
May 3 - May 9 1979
Table 1 Dates of long-term observations. Fig.l Time-height cross sections of t

monthly averaged wind at Kyotc.
The shaded areas indicate regic
of westward and southward winds
( Aso and Vincent, 1980 ).
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In our previous paper (Aso et al., J. Geophys. Res., 86(A-13), 11388-11400,
1981) , linear modeling of semid@urnal atmospheric tide has been carried out
based on the algorithm given by Lindzen and Hong (1974) and Lindzen and Kuo
(1969) . The results show the sensitivity of tidal structure at meteor heights
to some changes in thermal forcing and background zonal wind associated with
latitudinal temperature gradient. In this, the 1latter quantities are
relatively small, namely, ea—V/hJa sin® and also T“VA,(z) are of the order of
107" (T”: the latitudinally varying part of the temperature relative to
equatorial profile A.(z), V : background wind, 6 : colatitude, w : earth
rotation rate, a : earth radius), and terms of the order of €? or higher

have been neglected. These are certainly valid and efficient assumptions for

tidal regime in manipulating primitive equations.

In the present work, further complication is to be taken into account by
retaining all the terms relevant to V and T® in deriving a single second order
partial differential equation for the geopotential perturbation Puﬂ% from a
set of primitive equations. This inevitably introduces by far more terms.
Again, the new REDUCE-2 compiler version software developed by Dr. Y. Kanada
has been used to treat the equation system, followed by subsequent revision of
part of the original program. This work is expected to contribute to model

linear and steady response of atmospheric waves of wider scope in a more

rigorous way.
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I—s6 Gravity Waves and Kelvin-Helmholtz (KHI) Instability in the Middle

Atmosphere

S. Kato and T. Tsuda

Radio Atmospheric Science Center, Kyoto University

Gravity waves (G.W.) are now considered to play an important role in the
general circulation of the middle atmosphere. MST radars are powerful in the

observation of G.W.'s, elucidating their various interesting behaviors. It

has been found that the wind profile with height has sometimes such a small

Richardson number as to initiate KHI, the critical situation which may re-

sult from a critical level interaction of G.W.'s with the local wind; at
critical levels the wind is accelerated, steepening the vertical gradient,

decreasing Richardson number beyond 1/4. The process would be essential for

producing turbulence in the middle atmosphere. The present approach, how-

ever, is linear, attempting to find possible initiation of the process, esti-

mating the linear growth rate and frequency. We follow fairly closely

Klostermeyer's approach in 1980 (J.G.R., 85, 2829).
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PROPAGATION OF GRAVITY WAVES LAUNCHED BY AURORAL CURRENTS

T. Tsuda, H. Tahara and S. Kato

Radio Atmospheric Science Center, Kyoto University

Many authors have been examined various sources of the internal gravity
waves in the middle atmosphere. Some of them below the meteor region are mean-
wind shear instabilities and meteorological disturbances in the troposphere
(typhoon or thunderstorm). Others above are the Joule heating and the Lorentz
force in the auroral region. Meteor radar observations at Kyoto have detected
the gravity waves with relatively long periods (>2 hrs) whose amplitude was
enhanced in November. It seems that gravity waves observed by the Kyoto meteor
radar propagated from the auroral region, according to the comparison study of
their properties with those for the LS-TID observed in the ionospheric F-
region. Richmond and Matsushita (1975) calculated the generation mechanxgm
and propagation propertiesof gravity waves in the auroral region . It is
interesting that time wvariation of their wind profile is analogous to our
observational results, although they considered the waves in the xonoa?herxc
F-region. Because they assumed the lower boundary such that all waves vanish at
80km in altitude, so their results are not well be applicable to our obser-
vations at meteor heights (80-105 km). We tried to follow the simulation done
by Richmond and Matsushita, and modified it suitable to our observations.
Comparison of the simulation with observations will be done by use of meteor
radar data. Figure 1 shows a height profiles of the perturbed eastward wind
velocity at 70 N in latitude.

Richmond, A. D. and S. Matsushita, Thermospheric Response to a Magnetic
Substorm, J. Geophys. Res., 80, 2839, 1975.

Fig.1 Variation of height profiles of the eastward wind velocity at 70 N
in latitude. FEach line is plotted every 2.5 minutes after the
enhancement of the auroral current.

e 400
SNC 2
LIJ L
O 300 —
_ &
[ L
= i
- T T
T Z00)

Lo

" A I W T __J.__J.N_J.__J.__.L___%_:_l__“L__.J___J
) ] 100 200

VPHI

(mss)

__73__




1-10 RLBNROFBREB 5173

72 AV o

¥R B ZRES
(BBK )
KEZENROF BRETHO T 2HA, 7°7 AR oOMR &R 2130 2 ¥ @,
Tedtucl and Franceis”, Clwnk ot of.” 35 0 Dawio V% 113> TF T I6MS 07 0B, L
PURS0FE TS WL, KAERORBINS A - I $RTBRoAF2 L 752
TN Z U, TREUR 2B A 1B LS 0 40\ 4B W T BIBATE) DT 220 Th
), WEERTLBRERGHE T4 —F Ny 9 o dHR—F ¢ LRI T VB0 T

18w\, s

£00 e ;///__
2858, RERBSLA T2 N e A 4 BRIz, © [
R 7 TR VLR (FRBIERAL) BefmL, Y S>ol = /

TRFERDD 2 L 128> 7, BEEEELY:, KABENE .
DFERRAL 02 75 A EROME eBed Lz, 57

SEOERL., BHEARANSS WRITAA0HRRE
W95, EENERS, RUIRE c&nsk, 0B0BE |
NI A -5 (RABE, B, BE, %) «@y2.8L ~
BNAEN RN M B, BBENINS b — I N KF 5 fal1 .y
TR 5D L BRE ML, BXHB0MA0HNEY,
FERBOHERRTN L, BABRRBERETX 10 i1
BoBREYEBNI b LAY 0l Y L7k 5us, LS
0HBR G, SBRoREE - (BH-BHR 2 G
BE, ESsS RS % L7, 75 < AR
1233 WoRTEEDE ) 0, %uCFMEy, TAREE:H
RLT\W, BOSUREABL &E- K ofx) 6ol
RLRELTHY, BANI R LG, BE-Fei]
%20?; DBEENNY A -9 ORHBERBEEET A b
vLTHs.

FERMGR 0 M\ & 01,2 15RT. RizrH
BRI ER-BNKe- N @Izt 0cmny, @ ©
| SEFR R0 B EI T, B213, Tt iaH g
BB 24 A R e By KECBE S5 0
B AT 0 BB &, % mrpE Lz 0o, =
BY, Ry LT, 1’17857, DTy Tk
B T, VEatuorudns, Ketbits, 2865 »
WTENETR L2\ 2, (b)

My LT, 79 XERIES, PHASEE
O R RSB YA CRIB S B X150\, K2 BE ¢
AT SBHEAZ OB Y WOMEN S, BIEFE -
3PT, RIBAFRIER LTwarEas .

5

(a)

200]

(1) Teslud and Francows | J. Alimosph. Terr. Phugo. 33, 745, (1971)
Q) Chnk etal. | J. Almosph. Terr. Phyo. 33, 1567, (1971)
®) Davio ; J. Abmesph. Terr. Phyo. 35 , 929, (1973)

270



HEDEER|ER 5 -7
—XF: —#FHE(EKD), BRkk (FHK)

5?[3?:#943%\( 25 3 f218 11 522 5T ! 224
/4'203‘{/2;, X g Fobm | M=7.2) A '5. k ALGRER
Ce 740, 0 @o HFED BBRHZIR e o
PEEET 0L A fom = R {9 [T
ﬁi‘].li, S ?ﬂ—é’j}t@]u‘} HETRZ VP, BB bm 0 F— B qnﬁ i i
f=  ontd SER) 2, ot AHPRERR 0 o -
&, ABnFrd =2 5B |

A1 =iXEP7 153 B 2 o %ehl|, 1 - h o 53/
EXRT 9L Frveqd,. BLrR2ina Ly,
ig:., g ;&ml*&i—*y‘i' -k 1‘7/ Acoustic mode o)
KEEBHPEZ 5N G 0 Bz 12, HE  (LTHBHS
) BT 9T TR, BEEG x5 B 07 ’gq T (=g o

Fz 9 3

LINTE,

KRIBER| =BT 2, o =Fki= L3 EHUER( Ln g ]
n/qg‘zlil 7’7) %rz/ 1,/ Ié/x//;) é “2530
NG T — 705, HE - k3 ioh, wave OWEKE
5l 0 g2 2

F‘

A

\
7

XM <20
N2o @EHa

KR Acoustie R, s AR g
Lo Fx B REW, TR AAD D Ly T 1Y 3
ﬂgmm B HHy . Fr, SERREKIS T O
37/ r )’(LALou;lT'c. W RA-E ¢)Ej%ﬁ&t‘k\z ' gm_
TR o /%wmoazxms r HFD ’*JC& &

vd
&7

Hith

B L <Hj v, R Aconstte avave ol » 2=
? [:\7\4‘2%%2 \,\3"1": L\ o Sendai

T B 1= 14 7 B i 7 £Lo HFD A

g

: 1
Trsaveling Time

15 (min)

<FE 1> _ <E zp

5 MHz
8
10
10

® ou ou

10

10

ta) (b) () (a (e) (£l
Station Coordinates Distance (km) Coordinates of Epicentral ___i———mi—'m’@‘%ﬁﬁ_g— Remarks
of (a) from Nazaki  Reflection Pt. Distance (km)  Beginning  Maximud
of JJY-Signals of (d) ApLIZL
Sendai 38.27°N 248.5 37.22°N 571.6 ;229 {}‘2 igfg
. ° . <
140.87°E 140.36°E 10.4 11.2 15.1
Kanazawa 36.55°N 286.7 36.35°N 736.6 12.4
136.68°E 138.27°E
Sugadaira 36.52°N 142.2 36.35°N 704.3 10.5 g-g }2;‘;
138.32°E 139.09°E 10.5 .
Tokyo 35.51°8 80.6 35.85°N 736.0 D
139.52°E 139.69°E 3
Kyoto 35.03°N 390.8 35.51°N 830.8 11.0 13.2 14.0
135.76°E 137.81°E
Rokko 34.67°8 456.2 35.41°N 861.9 i:g
135.17°E 137.51°E .
Kashiba 34.51°N 422.2 35.33°N 858.5 13.3
135.67°E 137.76°E 13.9

Note: Time in (f) means the time elapsed from earthquake generation.

._75_




1-12 AR = E B HF w99 — %

C #pL L% 233F)
AED2AEHT ko 177 — ofA| 8GN 1K, 2EUHAILT -1 5 Y. At
FEAT - P ERGETBIRCAIAT, 9T G 46FF 7 {7 -0 Q4EEL -, F4T L 2
A CEA LT b, 20V TN TIATTT445~ (3B BHTF Fo o9 - o F
WS UUBAPHNBELE BT VTI 94 = BRT b ER2 D0 TH Y
TN 4T 1odrT, $90.0 1 Hi (SMH3 =47 ) OBERALE B 62T B2,
#R3RA21 8 Am /1B324 =KYE LTAza408 83, MT3YRE2 W0, &
ROHF Fy 9’7 = 9F WG ALTT 5349 =123, TR &5 13thiz NTE.
JREL LT L VLY
0) 5MHY Y EMH3 1= ¢f DE 5 1= R0 BhNbe, 5 MH31=F<IB b, hib D
zMH}Ht/XZ K 2 \‘04,
@ SMHyT A AM 18343 6 hot K2 atg 7 AlBA 304 AM 11 A4 645
TTEH< % 0 BERIKRABT A, kil

@) %/:’H';a}z"l’l AMIIB445 b 0.8 Hy (P—PI<o v OF Bk 472 238 b h T
Hrh,

3 __5;325???‘&%?/\9*"7?d\”ﬁﬁ’7“ 7 bRLT- 9 EHRE T hh. = hG LR,
B A 7 U Hiky A 4 - =9 % % g
it mégt mhg?&‘%ba coudke wave ) AHHHE 02 2RO E 00
BANGRENS , TT Y o REE L OBMIER e 6 S km L2 212HY , Sf o
BAGEH L0 - oS TR FEHRBELRET L Do LGS Nh.

1132 1145

owlilil MR st Mg

‘ ' II e
L
AR | 1 : ’ I!
5 o id o vl
e M Lsin O Y ) 1 e
MRz i olah, 25004 Wiy 7 Gl vl B wabd
AT w SR :.: o 0® g h _!'3"1:"':1':’1"-' #-llil"llu‘n".'.’ L .."-}‘R'.'I‘;"-r.'l' 4 I.‘,' “'." :u
. l- i ’
108 : . '
. | I
11135 1143

1146 March 21 1982 (JS.T)

—76 —



1-13 MAGSAT F—2ICXs2RBZIEBOBK (IV)

BIE B, BHLX, RHERE, KK M
WK - BED

FHIEC TR LeaD 8% (M1) KOWTOMMPO KR Geophy. Res. Lett. Vol. 9,
No. 4, pp. 337— 340 (1982) [KRAINTW A, TOBRIKHBOLAALEZZLEALERDOL ST
H5H
@® 4D Range (ADp+ aDg) (&% B 500kmT 4 3nT, 350kmT#30nT O X 9iC, MEMRD &L &
CagICRKT 5,

@ aDhe— 2 & aDgE— 2 OEEE (aLl) (aDRange L &3 CMAKT S, LAL, TO
MEZEThEERECEZ WV,

® #EEE270-340° OFHF A TO DA (ERBAHLOEDH) AH2CKRTLIOT, TOF
ADRESHWHRBESIDE, BRABRNBKERITEBCHELTVE LI TD 5,

@ ~DRange O WAL, MICHbN DL K, EHBUREOUKROBEELIC L CUT
Bh, WHFNOTLAEHEOZIORBRESLLN D,

® WHEEA50kn M k3 X U T COPHMAZADMBOAKTAHERAKCRET L ST, HEH
% o DR f% 1 450kn ML FiICH bh, ThM E

THaD, KELHLRE, £ /r/72$1w§
® HEEMo#mmTOoNS, on Ne T o S
MACSAT _DUSK-MERIDIAN AVERAGE | i = N o
- y . ~i 20>

o 90 180 270 360

M3 &oD&l/BoFEEZEI,

=% TR

e 8 D T T

M1 ﬁfmﬁr@ﬁﬁﬂﬁ im_ A[Uﬁliu/ IHU

ADn i1, aDs BiE a”:\ f_.son {\ AL'L(‘\?M Z;O\ TVI \m
PP TZM Mfz

/\J S
C.')> ) /‘;R NA 2 /F!

= e s )ﬁ
s l N\%@

DIP LATITUDE (deg)
o

ALTITUDE (km)
>
8
s

AN

%% 26 i 6 26 730 20, 180 360
DIP LATITUDE (deq) LONGITUDE (deq)
M2 aADoF4HHEHANTOHE (nT) B4 oDokFmamB oM (nT)

_77._




1-—14 [SS-bi= & % He™ & & N IG5 AR A T R

B K, NEE ( il FHt)
B E, A O, tmv k-, kA A (ke )
/963F Eyfrig 13 F2 B OBGREIRK N BRI OM) 05t Qi B 0 fE 1= & > T &b

AILERALI, 20k, F2Roxus3, LBEMEOEAL BFBE S 51~
Irregularity DREFZIT 20 T L WBEAIBADEN S 5 2L 0NEA~NSHN T », 2T
B ISS-b N HEAMBITI > T4F SN2 ZAK 17100 km 12511 5 He' B o BAHH
EHEOTHMAREINLTE L He"BROHMGIBE 1= 5 2ikfGM Hh b = LW B ok i
=0T, 205HE, AP TIEEE Pz L T~ 5,

B 1 (a),(b) 11 dip Llalitude £5° W Het EAA8HF - 7 5 6 BEis L wi2 A<
20T 7Oy F LIt ThHb, Hdpia logn (He™) & A L, g o 2t @ & 7 7.
EML O T HS BERDIBE 17 & 4GS0 =0 5 > ¢ PH 5. o PR & B T
THITA2 0 Gt 5, @2 (a),(b) R Lk BB Qe ( RO 1hEIKIGIE) 9BF
MEMBEL CARNERL L0 TH s, @(a)imho 16 AL 2 H 8 ¥ T 124805
ThY), RMCBM o Gatesgizng » 1 osz i85, 18 LMo KN K220
BRSO 2@ (b) TRIH B I28F ¢ 0085 T Q4L ABHEIZ G > T O b S L o] b,

PTRBOIRER 2L TRB)— o ( THRBXABANB UK &> THE T HFHK
0, W N RIROFENE LSRN D, 20T 72X IANKE2 LF @1 FH K AR
LA LOMBHBURIZT 215 (T B, SnEdATHE, RMEBT 2RAW
RaFpira, 7 DBMEML I T2, Lo LAYz LT =T TIIEET

TR LN,

Y
Eo

Y st i’ .

@ogn(He")
O N »

2og n (He')
o N &

B:.\'"* =

11

W20 10 o0 10 20c€E w20 10 0 10 20E
Declination Declination
(a) 6 A #§ (p) (2 A %A

@1 He™ BE0ssB1mE 12241 5 IR ( -5’4 dip fat. £+5°, 0t [ hrlLT ).

006

006 ——————————————
aoal 6—0 00 hrLT |
. 004F oo 12 hrLT
Qo2 B )|
S o2
z [
5 &
=) Q00 é 000
! . \\/_4
-002}- -o02f i
-004} sl |
-006 cepallt e B S § WA PG g
0246810l2l418|8202224hrLT ao oM 121 2 3 45 6 7 8 9 1011
1978 1979 Mon
(a) B5%| % 4t (b) H ¥4t

2. He''F/& 0 ik 4514 .

gL



=15 P LI00KnIZ BT 3 707 2% - 7L
H ok w7y f P9 Ly - AR
L B2, 8703k
(BRFT)

R BERAIBTE (155-b) 3. B E. $9vi00km, BUELASE . #9700/ 0 P OB
i%ﬁLZnéo]S$bm&ﬁﬂﬁbw 647V s | BIBAL L TEEDBIBRA T 2 a9 G,
P w7094 F - gy 9= (ToP)., &4 7 YHBHHB(PICIB 703 2 BIE B (RPT)
> ZERF - 9006, ER2HMA . LI00Kng TUEF UL ERBEPIT AN LT

oy 2t "3b, 7@, TOP @RI yr o353
XN W 2092, 2a8gET EJ 2,

in-situz2 7L w P F 1 @@, @BlodRB M0
COAT s, 7500 TERHEIRLIO 5. EBTFL -2
A0 9483 . BIEBETIRE L » iz 2912 , 2 70
LwkF - -3x23-31%C, f380 had %/ 7350kt
<9 IETR, BUERFL ~2ABR 9715 2t
I A B UV had T 790G, o EEREE
CAMHR) 0 oL 2 RABBGR (oL ¥ #) 0 s BELT
I-WB SN S (in-situ 2 7oL w FF) e = w3, &
2B O BILE AR EBAENLE R T
TS

Y2 @G, Bledi T’ 7o inrBZ0d e
D @IEABREN . BAFAIME C2BGEBE AR o

RoVs. 2afaB6, ) D-BE in-situ R 7oL v
FELHLT 20 805, £ 2 U RT. BZorws X7
N7P*LE@BBLe Be fiLe o se

N7 2303t BAIT M EN T Lo Por sy, B
3REANBY Lo b0 Id £ o HEEB9FRAEA KT Tt o 1=
DOTHRBIE & v e 2 d 5 S AL E. $9,700HE
ARG . 13 3 CeNHERT N 0 b. Za b,
7980 9% (3 PATREAL 10 B LLIF 8RB Y WU T LB o TP
ot ARPAI-#H0%, iz, 200 0NFHLTo BXE
1% 12 8960% on v 9o Lo TN T de NN LD
ZW- @SRRI G, KRBz 700w FF (ESP)0 24 B4
EAS =B\ ¥ o 2F - R Nsem Okt < AR
TM3e LoL, ARFFHBT. @ ZeSFo % 0%
U 0o 53 )N L o BREERT Y

1$%- b mqmlﬁm—lﬁ LNOOKmIZh (T2 /A" ML o &IE%
O FETW a7 LELB M G-, N T'La
BLrodrBe os BBEHEN TILEATEs 8¢ &
TZou3eEarsyns, 1 »2 ., 37\3&-52’%'(’1 . 5
LN RIEEEBRIACITHI Do

T e

¥ 1 9k x) ﬁTEm“/\‘Tu,z B LERaAd T 7
M0 1R
P2@(pE) nNrLEtn® 3R,

—79 —

ORBIT €010 =) MAY 09, 1979

£ 1 I mMuatezer
.
i T :r s am
- - I ‘ %y
¢ =H — ] i
2E =
- =
: it S
Y T ?
d = ¢ e g | e
- s | ¥ : = X
it . = 166
- g T |
ks i S o . 4603
SEEE 3 s
- f i ) s |
HEe Tl 4707
: a2 = esr
% L2 y T Tt
: Ta - e <
9.2 = 8
B — 50
= 1 !
n s
: Lo
i 2 019
- -27
- 5123
. ¢ -6e
: 2
t s -108¢
- =
'z 1 EALR)
- cus 1an I
: ;j“‘_- == : ‘t:“d’t:i 5435
" T l -183*
_0 “ 5 1 7 1
rntwcv (MHz)
o
3 1979
L ORAIT 6010~ MAY 09,19
|
4
3 4
= s
it < i
© F
z [ }
w0
ut 1740 &5 % 5
MGLAT 20° L) e
i 2% 2100 230
HGT{km) 050 who




1—16 BAE L ieokmT D 7T XK IN 7L R 9
B3 BAELERY S T 0 fLR
BKk—, K U, u P
( RKAT Fe )
ERABLRT Z(LSS D)o Topside Sounder (TOP)hHA w7523 w7 v K RT 2R
3BE AT LBRRILE. =8B TIITP =, T N7 2R E T 3 ¢ HiBf
ThEBR PN Re*hwchﬂg Potential Trap (RPT&OM&E% F>2nTtdHET B N7 LR

O RPT o BARIF -2 13 %= To0 777 2 T
MORTS )6 BIRA, QBA w5 3
2B, tuIRYMUEB >z ER LT
Zec

FHIRB KT

% > @13 Rev. 10067 » RPT 0 BUR)EE Z %
BEcBYZL THRILEXD) TEMT
Top U 7°5R I NTILE BRI L E 5% & KT,

NE (/CC)
00 3 3 43679900" 2 34

REV =:10067 DRTE:138800306

XL TRBIBREEERM g BX £ T LT03
FIRR T ) ZIRS46 UT < By 1= ICA 7
89S0 RE<BrT 1B, 033 E
SRESNTWRTHETT 34513 Top T

30.00 80,00 66789

TE 1K1 a10°

L L O T . O, A O S .
ST, B8 NI4-00 303000 2438-4 34415 318609 313099 3LILE 313044
e A AT T
ER b = . @1. ®IVEW) r@IRBECT)
_RPIRZWRATAT v ) BA-BERIE RIS T v 34, v 70 med I- ViSE =
EECT oA Bidlo p TERATMAI Bk v, < AR3 BAo B S I EXT
RI% L A25M30 RPTHyws o WY REI Vs s 0 T, HFRER A Thm/s TR
100mFERE ) R v EROEARS FERAT E 5, %, RARAE b o I ED
NefNe 2 Bv-t vk THDe XLTTOPTNTILAHEEINE BE e ¥ T RPTRE
Bwd 3 3Rk E, ToDERV.SZLITESME N7 EES BR WL T 64T
s ERIXET-9 ERL, 290N RBTT LEH I L n R AR E R
BTH3e = o BT
1969 5E K vp >) 5*‘77&’?@, 528433 1450, 2338
(ANe /Ne) 345 10% T°F v , TRt T
Pewer-law TZAN7 h A E & F——qy
T2, B2 3-2.0:=¥ 18
T, R o BRL- 2T 2

TLERAITWERBD 0 ¢ 8TH > Eo

VIre
SEH

—

SL -1.82
PO -1.97
ON/N 10.6

10N-DC
| 100.00 150.00  209.00  250.00

:

o0:00 50

00 " o.3s | o8 1509 " v g -nmllo,. R TR TS
TINE FREQUENCY (HZ)

Be. FR LI ATk @) £ x5 N T-2 7ky (5E)

._.80 —



el ISS- b BHERPAKS ) EHE2 LK
T X ARNEFRBIEE 0 R
HAE A=, RAK BRT

TEARATRAY, T B R L

CHF T~ T ofBERDY v 5L Vs v ofR|, HAVCAIALEZ S LER
BRF-S ), BT FZoMacfin e b Fhkm e RIEWEIR 7 - V2 77 ITR
BFABBENE TAZ LN FHoNAVWAS, (UL 0 R ERE R L « WXE 4 ALEF
B 2 v,

ERTEAEE (I SS-b ) NFENYC 0~ 1,200 kma)3s AFE EHEA
BB 7c° <HERL, 013 DEERNFeAN-Thr@R|eF~, 12 TFTFLRY
z%ﬂmmw&&g%m%w@mn,@gooowaﬁwﬁm$~9ﬁ§ﬁzkko

BEKI, b2 22— nHrP7ARANEE(RPAONN, 3732 TPo-T&A
KT NVRERALD 77 A 0RE, @BoAERBEST >IN HA. RE-ENYG %,
TVBHEORP A 2R Z38H - 13 B E AT RRBEFN-EH) DS TRBE | <ok
BERBEM 2 7 - e BTy T ef, mi@BorL K20k, Xnsyd, 7723<
LA AIPES BT A V0 LB A2Z, AN 0F-F ELL Kk, Ao F RR]
B Baae o< k. TE BIEE - BZAEr » FRRIEE 0 RE[2 N k2
Be P, bl w{o<ho. FARBEIBLARILDS > 2BRK-LB| 2 5.

(DOBATBe ¥ T2 nE AR e

v | WEBLAMB K WREBO~60 oM ¥ RTh, #<IFPZ7RAINTNVD

& XKa Nhont, NT Ivﬁ%&i’hﬁhﬂio‘ﬁ{ﬁ rER I N D,

@)L T > k77 T BRPER. ]
RILAE R $0° Kt o b GEER LAY - <H, HE FoBoid v oRERE
B P T HRFRR-BET A,

@) PFAGFT #3 R,

Clenmae e e o N < B ik SBE & < BiigBon 0 Z DBGHRI N

10 0
© 20 4 €0 80 10 120 MO 160 180 -160 ~140 ~120 100 - 80 ~60 — 40 ~ 10 ”"

50 0oy’ iy PR SR " .;.‘. o, [

ol °, e . ° A e .ﬁ. -., o [,«f_:— 50

_E‘D%Ba°— Ao-' e {ﬂ: ot I = B g
%gﬁﬂ‘@&&ffﬁﬂ'ﬁﬁi@%ﬂﬁﬁ W, \ ik \ e
2B 2 ONY, <, e ﬁplgb\éﬁﬁ E ; &‘/71 \ 1w
BEFAL, a7 oRRE S [ \}f; /7 F2-f Lssnl 3
paw), ipamgaREAan) o[ o 1] I
E&kw \Tw A, B o ABEBIF & | \ )
-~ 3 eTaw H, é wr AC 2:
o , ‘:’ "l/ j - " :“T:g‘f‘\rf,%“a';’;f so0

GEOMAGNETIC LONGITUDE

—81—




HE | 0 OKm TEIB) > h g 7527 TR 7/
nA F LK (I SS - bEDE D

2 F A,k 2 X.FR K ¥ ,E o0 K —,R 4L &
# 5 A T R W T A

1—18

ado

BEIAABEE CISS—b DBEHRob w7y 4 KTH 29 CTo P D= 21,
/7 00 Kwm a;?;/?\zuf 25 2“2/\"7“1\/%2&-}7“@ I3 k7 WEARERGCILR>L- F
Frodu . R BIBEEKa 75 TIIBMES CRPT D= &1, 2 95> 9" 3 = paad
CEESIRIrvgulovtyd e apbehiioe 2 w3, FHS 2 AEEEN oA 7
LEEAMBECP I ORI/ A LERR 7 e B el BT LR AA L3N 1
BR3P etz L34 RO 9EMI / ~ 20 AMU s KT, H, AlavoT
e ZT2, W 2 27 MBI 6 4% (Y ¢o 0 k ko ERVATREL ). 7o P, P I
Cfit'q‘ﬁg;yﬂl}“?&;}\l;ﬁ'h w3, AIALAT P t*/\'7',ufa*£‘ > h z 5‘%% 94 X a8
el o ZBHE L 1T  HEWH 9BCA X 2 p™ 1~ 2 o) BAAE nE <A T 3
P2 LEETH 3 CZoN HOo LE d &7 P"“RI\ 2 G T vk
W2 CH PR DIRRR IAT s WAL e b ah 2R cRALD oW BT
thI. ToP, PzcilBERM c(3rsu 9
v R I 4 5’?,7\,-(3 2054 7w P"‘ o iR P 51 TOTAL TOP-BUBBLES
A3 HICGI28 K HP g3 %, o7 =R
TP fathETON HOLT iz w3,
Ak G, T RTBR A AT > B 73 5
N%c3B< , /152w tz3He aZo N Holx
P BEHF 2 L pd b
Z To F 'C"'/:")“lc_,f’"g_ P %‘—Z‘ 9 é‘/% 3RPT 9
IY}Q’?M —é(m..'f& PRI 2 A, %9 Tyre jw[‘?
AlF XL e q 557/5 BH a9 TZTeon Ho LE /5"-312\,\ CORRELATION SETWEEN BUBBLE ANO ION HOLE
L2\ 3

KPUWATRZ A g 155 NOV. 16, 1978 UT 21:20-21:40 e T
3 7} () %lg & Z’ZE F Rev. 3675- 13676 S ok (63w
B HE HoLe [ o 3
o FHTNY ST Toas wf
FLEQBE £/° i
wedi ot 9ah {
3 reeER ¢ OF
3.

THREE-ION
HOLE (127

RPT IRREGULARITY (S1%)

CORRELATION 3ETWEESN ION MOLE AND
. APT IRREGULARITY [N 3SUBBLE (TOP)

0% T0TAL RPT |RREGULARITY (EXCLUCING TOP-3UBBLE)
& PASSES .
\
1
’ D
He' \\ .
M OHOLE (3113 He' HOLE (59 7 9" moLE (2 Ta

10’ - ! CORRELATION BETWEEN [ON HOLE ANO

1 L 1
ur 2120 225 230 35 2140 APT [RAEGULARITY WHEN TOP-8UBBLE
GMLAT -245 - 86 74 200 352 1S NOT LOENTIFIED
LT 1906 1846 20:4 2034 21:03



I-19 BB > Plasma Bubbles & Plasma Blobs
7 B2 A\
ABEYT. KRB 24l (Rt 28)

1. dewic  BISHZHE ‘vory " tHEINK MRS FRERP R
FRASBIC L > 2. & BBEA 2 B 5> TR0 FROBEN R Bz 2,
Tho )" okBlcEB . AEAMMBEE 1T K< ST =n2597°. 23V T3
AR oW/ L2588 xm> Plasma Bubbles . 7°T X a0 LR b LTERBII NS
Plasma Blobs #f3hg > =LavBAS2 £ ¥, 1. (B7IB BAFR/) IS =
MNHo FHRE v, BREBTIR AR CE D>, T W2 LG IZT 2.
2. Plasma Bubbles ¢ Plasma Blobs 2§88  Plasma Bubbles & Plasma Blobs 12
Ba K1uBEL YT, 2M50hBEMEFv2zE. BEVALET-2 120 T
Shh. 3% —1c Plasma Bubbles 5. Magnetic Dip Eguator L&A R0 9
2L . Plasma Blobs 15, & Z B vEEBErBI< T2, % 212, Plasma Bubbles
&5 v Plasma Blobs v 0ABHE P\ 8B F 3 BEF 29 2NL 2 hBa Local
Time =77 3B A£13. Plasma Bubbles #v. 228%, 38% H s bed = RE B A
TvZo o P (EA%) > —3 Plasma Blobsis 383BI=—na -7 &>
TV,
Y. HEBTRUETH Lo MR Plsma Bubbles oK Eh s AW oBRY, P
B <ot M2 BIYARY g4 2 ©> Periodic Bubbles 1=~ U172 A35%5. BI=77 &>
. %o hBBM =0 -9 BRI NG -7 a7 \5&75‘ sFRI=
PITBET > O 0 8 5.7 2 037 B2 v 3WWAG raARNE S S NB. TF
he. 1) NFo-413. BRIEaFET¥Ha ble-adt b S @BEF? dawnward
St 1= § 5 2. FRT 3P oER AL
e =1z Y>> 2. W) o ¥- 1%
% @BaREr AT L. i) b5
A = 93, Sz BI/I=F > upwt\ro(
avft L3 AT . 2oz e 1F. Plasma
Bubbles aFsixsvw. @R ER. FR T3P
=% 12, Rayhigh-Taylor Ro ExB
FOU7 A 2R oA L2RE LE 9
Poby s P RRE Lo BB L2C

mNOTORI19812.-19826.

- -,
Qo =
T

Occurrence Percentage (%)

O =« NWHOOON OO
. ]

BPLUHTCEFR LB FROMI 6
TIN50 FBIKEME 0 F B 10 5
AT, WIBsLo B X Plasma Bubbles &
2483 ¢ ¥IHR L -IPRE LT VDR 18R
Mg 2.

1
(B®) 2ar Y= - 2 BRI 0

Posma. Bubbles v Plasma Blobs o 2 B4 ol
& SQifary Bubble & Multiple Bubbles 2 21}
4o o

1

c. Blobs

5141618202224 2 4 6 8 10 12
Local Time (hr)

b. Z1¥859 1= bt > Bubbles

—83—




_ x >
L= FaodifsLitt 5> RBBEHLE 0 Bl v
#7227 - N7ILOHE
Llerl. BiE+. KR &
H K - 7B
B g2h 2 TR T BEa2B Lt LT AE "vory "’ ABRIAE
A2€-92270-7 & )BRISKkt bookn BET) T XTI N7ILo KB
BENBHELBRTZER. XNP T predawnl= 173 S<BELET7Z TINT LA
Kp-index r380#BH &% 1y ERL . Kyindex L 082 B 543 & > 1 Tadifsl
L TEIRT 7 22 NRT I o ARE G 42 7 3:872 2815084, 0 DR 3 BRE K1 B — 3B
LU TBEREVE TS 3,

T1EEvr 7201k 2 B (5898, K=1/2+) z v iB6LoF (5898, Kp=61/4+)
NBIBRoBIGRER L . AB e T 3BAB 5 Y. FARET -7 o bocal
time WEINFHH ESCCTHAIR. L nbBtiFanBiEacl eil 3. 73
Y 5028 2G3 normal BT O BME N E S b 13 Lowl time FBAIEET LT 01
BBEA A B2BITE Rev. 1153 1= F 1 T evening sife b5 postaedaislt A o7 TR FBE
DEL OCHRE DY, 3l R55< Rev. 1164 1= H11 7 1% postimednight - BFE13 137" ILBED % 5%
TREHB, S INTLBHE LE (2 deplition satis VT < L1155 Pev. j16h 3 THER
ThTo 3, R 13T BIEEEL 2 morning side (212 ABLE % 5 #E REAIK eke
(R2P) roAiB =32 s5# 3, o ed?ela'kcu. HS4 2~ 5 Rev. 1156 N1 T ¥ S = Wl:ﬂiflye
\BET 3 vt BB Bas kBt TL FwIZFBARLIZTE - T 1) 3,

LI 5AG8 0 -BAWBEAL LA, 2ol B350 predown T D IN 7 IL-0) 3
ROBERA COBBROBE L AL o BN LBt s> 113, Mz do Tz =

9 & 3 BIEEKIBAL (<4E > FEAREHR 0 T 1981. 5.9 Kp=6+/4+
3 7 > - 4 REV.1153
ETTZINTIL0RHR 1 2%5kka RS & & _ ev.115
3 S0 vy U Ry
Uféﬁ‘iﬁﬂiﬁo « Wil bl et ¥ .
3 5 5 2 5.10° L e
(K)ABR. AR .G 924 2% 3B 253 Ebkidin el
Fih. . LR e ‘ :
v > K 7 i o REV.1141
1044
. 1981.5.8 Kp=1/2+ ur I 1638
1.6.10%
2 REV.1138 1.5.10% REV.1154
10% .
S 107 o
5.10%3 ' 3 ~
] s 3 Ya g
] & 's 6.10 -~ WW
1084 | - . s ¥
= N 10 S #783
ey - = 1047 't = ~—~ Rev.1130
~  UT_T900 7:10 7:20 7:30 7:40 750 - T T T T
4 12599 0:38 2:48 5:08 : : : . 4 9:20 9:30 9:40
e ey L 1999 RSP 51 e $:38 6:03 8:54 11:27
~ 151 REV. E I
> Y1128 1.8.10% REV.1155
Z  10® o
3 g v
g 810 6.10°
g WQ’ ’ ‘W‘\ﬁ\‘;ﬁfﬁm
g 10® X i
15 L -
w 104 " 4 REV.1130 ;
ouan O W & o T
& 2 K : Z 11:2 10: o i 1:01 i
L: 4 LT Zg:g? '%g 'gﬁg l7:0? 9:49
1.5.10 REV.1141 1.6.10%
ael %1@ iy REV.1156
o —~—— 3
5.10 e 5.10%] ]
s Apn g 1 AR T
= A y . ¥y Py W I
108 ] P
10t %2@ 104 ~ REV.1141
i 12:00  12:10 12120 12:30 12:40 — Y T r v — .
traxag 0:38 2:47 5:07 752 1038 UTi39e 1z 12:20  9gao:  agdol 1280



I-21 C3WTACEXOS-B)SPWILLYUBRENTI
P XIBE %7 b

R B, XE B (RUXBEL) /NF 2% (B ITARN A )
B HEE2 L 2 TLERNSPWIE. 10KHs 5 3MHE T AW BB E R
L. ORRR ORI BWHRICT- 1o i BRI 231 LY, ERBOBIEENY -
NAZINDZ1 03, @RS EiloBRMaPIC. Bl i, CEEKn R0 .
B Bedt & 10 1LRE o B MRS I, SR ERBICERRIL I —ZUW A BLvRFN
BRI L0 2., Bifffo B2 . BRINE L HIILETE (4500km) 1t NT. BNIRIH, ¢
BT ABE L 9. Duct RBHELZ W22 WIBNEASNILL, 2RIl s#RET 2.
BAKE THILRABERIRF-va) 2RIGINILT LA TAa7MaBskL 1L44)
20k LT, BRTLAMRIL. BEPRIE LY 21, RARLE 21 h 0o Bl
X2CBE LB 2R 12 CW2e 2 T RAAX) 294802 5B (AD
K3, 2L RFABIRICES LI, 3| 2 Hd(B) & (C)2E, FRALI — N2
ENZ w2, BEEILOBE B LN (D), (E)2IEdERALI -2 A2 L/ RF
EML ., Bic(F) 2EEL 1T -BEARBL AL WNBREE AV EET (g) 212
PAZE 10 —NEE 2 RT3 MEARE HOERATL 2 - 1d. RN K
et 2 BNHEAL, Kt BRREY - T 2. (Dyson, et.al, 19780
Il bews e 3y AL BE 2o HEAMERA £L . 4500~ 5000 km
BEIERINT. 2ok i
B, BHBIB 11 |
Duct i, L= 2. /1232 |ruse
i ZE AN ARTS TRPID L"'ff”’“
HILRL 1Lt dr2.
ESA L UEST JUNRS “F-]
NI E L - AR
PLykFoaRid. Blno
BRI VM > 7 Ty
BEINDuct 1R 1242
CLTHEBL S, 892
W1l Puctd. 28364114 .
PRE A Field Alined
Lrreqularity LT 2 Lo 2
Bk 3000kmBE T &
NBERB 2e 5L HN T
WItL o Rt & » . :
Lo jdzefsngsdy (777 0

mﬁé&ih’:{;d}ﬂ‘\ 9‘7 asios _?'_’; f YI—IT S | P P e =)
}‘ 0)7-7/9&'1 L. T L X ITA/J geraie vﬂ Y:.B.;h “.‘- ' F ai

1T &SR, HrriuilEi
ERMT 3 21t 12,
(%iﬁk) Dyson,et.al.,
Geophys. Res. Let.,

Vol. &, Ao. 9, 79%,
1978

] N I BIMY X
T3

| g ) g ) B} T ¢

70 emes

E |-

— 85—




1—-22 D 7 E"C" () Pressure Grad{erﬂ'

— JIKIKEN (EXOSBRET-T B B3:87% Wit des —
AR B, FxkAE AR W (PR D)

A, b Eoi4BefN =IARE > T, TIKIKENESB) T2 v 55 W= kdT
—90S . WAFEABSuRIBERKKHSNIN(F 7, TIOHETRE) . 1150 FL
LTS 503 LineticPregare (P=NbT, N RIEE, T&IBA, kKLY BE) ', 10°0G/m)
BET, L wecT (TWEEF-BTHICLITINFITEANTE I, L L X, WESCE
BELSCERETACHR LT PS5AVBEBE W 775 WX W -4 7 Kinetic Ressare 9
iltﬁ Shp et e L R Fi< O e S /%‘lf] 13, To P 2“?&_(‘ a Xinetic Regare &
25 A IR-K o Fthinzt (T Lo {E@ e & &,
AR
KXoB2 05843703713, L) THE MLT=I800 14 o Bulge L 0f 13 N 3 AasK ¢ 0
FITH3. W1 1588 (k2o Dse 540 =&, BEHQ) TS R /8 (@4) Y3
b Kinetic Presure P=NhkT=tonst T %3 et < b3, (03K, Ry /XHBD), Lw/S5/
(83) o 213, FFo < 5L Ring Canerto R ox B Z 0 3 WM A 25N 30, 00 pphT
ezt 2%40 £ '),32{-’» erEY, H30R FREWS Y e BRLTKRICES \2v 3.
HEo§5R13, TR 1253 Dynamic Pressure o BR s A £/8 L, TxB-VP-2WmIV'=0 rurok
T3 AR - itk o I <M I3 BB T F 95503, 195, 22 50 0 L2 o Pt H5F v (7 R
WRRFHOLPILF G20 WRKBIT 3SUUE 34, ot

() PITEA 250 TRG- 312575 N3 Ring Camert 9 4, i A/,r"\
TM8) i <, BTty R 2 @R 134D 3. N e ——" B
an Bulqe AR 1< BFTEY 2B 0 VR L Uy b B8 X U\[lylr/q w\'/] l
o . S
B0 RA 4 BE IN 3. -’ vl
PEV.AMN, JUN. 10.1980 -‘4 V ___J

—
, I (um?y FREV.1881 AN 17.1980 L ® 1
x K -/m?)
- 10 -+ REV.188 K ;
a 10 —H—Mr’ H{l\ﬂ | 10 : 1884 'UNE. 18.1980
e I i o8

- -
2 z 1
Tl a (Al |-l . £t SELE TS | —
® Uez) ‘
2 4 —Jo* H
g W o i °
< | : K
E ol 5 10 g (tez) )
= .
. .
—— K
N b ” w g 10 1€ rune
o oenerTY Vo — - EMPERA fURE
l e il 10 =<
. < @ T l
& Z e —
&
PR ST L n g = 8] ‘;\\.
Lvewe 33 34 38 38 3738 ) 4 N . " 10° | DEMsITY —
r.—_——1-—-J L
MLAT -200 80 O DATA 80 30 A
——— — = -
LAl "eo 1730 100 1830
L valve L ;?. 15 73 Y PF
"
_——
MLAT -5.0 c.0 LAY 100 5.0 0.0 5.0
@ 2 wr 17:30 18:00 1n:30 “r —_Lv-oo ey —— .:“
™ 3 9 4

Uece)

DENSITY



I—23 M PRI nNnega t i ve b ay &
BE Sl pul sating aurora

bWExBBA (HXRE)

%493 substorm activity RIVERINEEHZHMO
pPulsating aurora HEETS negative bay KXY
modifydnsBFEVLKODPOAKFAEDBLERHEET 3. F e HELTR
1980F0d D% W, Canada Saskachewan meridian
DEXTVT aurora¥ monitorlL, XK Alaska
® magnetogram tOKEEHoR. FEMHEB. ne
bay O@E#K irregular ZHEMAERTEIEIZY., onset KP
PENT pulsation Hintensify T3, A2V TR,
AP < 3BAOVELRIBALHY., F. LHEHASEF»rDLI (QWE~) &F.
2FLLB—HBBZTLTR TV, FRHww—HERT. lnuvik fEXDDE
L’ negative bay kKHNBLT. Steen River T ex-
Pansion arc #»BEdh3, onset KPPERT. South
EndLe Ronge © pulsating aurora OWMENELL B> T
W3,

chain
a

g tive

0000 e e

N~ o = /7‘5_ .
< 7/ -
% —_— N : / ~——
| ! /4 %
08h00m UT 10m 20m 30m
JAN 18
CORRECTED GEOgAg.
INUVIK Jeemaacc] . LAT.  LONG.
g ™ RL 68.1° 311.9°
ET N W WM SE 66.3° 312.8°
§ LR 64.3° 311.0°
NORMAN WELLS A~ |, } 66.6° 293.7°

=

7% INK 70.6° 266.2°
¥!Hﬁf “\/“\fJ\\/v f\\ NOW 69.4° 276.9°

5h 6h 7h 8h 9h 10 1h  1zh

Aurora®meridian display&&magnetogram

—87—



1—24 S S C1z=9 9 Auyoral! Substoim

g0 B, FRAKE
O ¥ A o FFIE P

Substirm #v SAC ¥ ST Z AR W= &) Zrpser Shguiz s 1 3 2 b (Rusk
et ad., 197/, Kokubun e all., 15270, 37 SSC s o ST i#l%1- 1> 2 %% T3 ULF
BRIz O 29 T FRBIEXIBIFME N FEB S5 2 v 3,

2313 SSC 12 9f > 2 BEF 3 Auvorn/ subslenm, FFr durorad ovald o TEH
Pk South Rele SkaZion o al/- sky camera. dada 1z DMSP seeXiiZe dala %
Superl £ L 2K\ TR AT ETRE FRET S

AnlancZic region 12 o1 3 Auvored ovad
Ft967 15 42418, Bond and Thomas (1927) A
Feldstion ot ab. (1P24) %1z &> 2 FBEY
N2 3, SRz & 12 Sedlh Ble shfin
2, Fr9 6713 Auworad oved o K% MLT &
Zix FegoLad2128p¥ T3,

ssc o Maim, lere 9 Compressicn P ¥
14 512", SSCEE L 0¥z, dwerad cvak 12,
%o F1969I2ES Y HEFHEA ~ P¥n T 7Lak
E2LSN3, 3LUSSC o2 %2 322%51:
IngniZosphers. o substorm o &% LXO T REE) T %_v,n-i,‘f";‘i;‘&i'f,l‘;;i‘iiﬁ’ Rl o St
S RE 12 B> T ThB (58)218" TMF o soilh—wonnd e
AiveeZion 3 Kokubun, ;992 ) ’z /4uYorAL o Break 170
2 % (Pk wud ezpansicre ) o MLT 9 midnyh% g #ELF322h3 5,

a2 BE Xa2q | B e SSCE#& v B S AT bF 9 Sudh Ble Stalion 12 36173
Aurora Lma}@. o ZEFE 2 AN . SSC Iz ¥ D Avvora s E L2 majﬂ%s[/wm 2
comprossion b L 2 BRER 233 b x5 D FBET3, Fip. 202 407598 F 4.

Y

@S

238" uT 23hag ™ 23hagq* 234 30™ 233 ™ uT
SSC bejin Mag 2, 1478 (2t Seith Pele sTalion)

—88 —



I-25 * -0 780Kk Ak

NN RHE ARERAES, LA RE O B INHBHF
( % x = ) ( P U )

T -07R2Fo B KaomkbeiReBeyctc, 198233A208 |9850
Q4 UT 1=, Jn>z— o Stamsund (68°0¢'N, 13%50'E 5 Lis 6.0 )i X 5
(Bis-uN) efRbe, VLE, * xn8#&, BNIRP, XFkect W% Ha 7
BBk ¢ BRg) o, RECE 2z - 7 EARIP T RARFE KM, T4V 7 > Fo
Rovaniemi H‘:ﬁ_tl%rfﬁ‘rzg :mf’a‘]‘%& 82 w EiBiwE, MLT OB & @i ¢ (1
¥ 285 M|5RA L 4T o, caRH 7R - W2BFELE,

E 5 ARAISE & n
(1) XFBthothr 4o - 20 mViu z, fa~" 72 kW m;}'!‘a’}ﬁ@ﬁ)lﬂ)o\éibl:§4t LIz

(@1 ),
@) EEBHhE |50 mMV/m o5 40

BALLOON LAUNCH LEVEL AT 32km CUTDOWN mV/m 3 T LI @] 7—) .
i

- otz (B3),
P 'ﬂ.{.' Wi o RS cH2"RE — 69 -
, .:-.»r-"'w,-W"’ ik Ig/wﬂf’a'f/,f\l’. >vwiHRET 3,

o
T

g"x’ T T T T Y T T T T T T i (3) la%ﬁ_l* 3% ,o—l"A/'mz- H 5
.| j bx 10713 Afm® 2T AT LT

ug

e o . -5 e LEZ ) [

£Y ol DYWL el @) KABEER 1 €x 107 S/m 0
2

C P 5 2210"" S/m 23§10 7o
2 %

é

g

OI_P}ECTION deg
g 3
-

90! 1 1 I 1 1 I 1 1 1 1
B0 B40 2000 020 240 200 2120 240 2200 2220 2260 2300
MARCH 20, 1982
BIS-IN  STAMSUND,NORWAY
Mi, AFEH
LEva.tr R2km wrno«in
"5 L SALLOON LALNCH LEVEL AT 32km CUTDOWN (0 e S o D I . 3
| ¥ ' - 3
3t L .
E 2 - o R e .
g4 €0k E
-~ . - i - . 3
‘z’ 0 - ST = o = 3
= ]
&2 5 1
4 .
2 ;
O 3F N 8;0"1: 3
& : ]
Y a2t N
w
8.l I ]
«
= ol— 2 L 1 1 L N "l.”“'-.“_"-"- " ‘O‘IJ 1 1 I L ! 1 I 1
%S%moomomomomomnoomozzwzm mmgﬂg;«ozmnmmmuzozz&omzm
g BIS-IN  STAMSUND, NORWAY MARCH 20, ur g{ms-w 0. Y
@z, EHER BB B3. KRaeF

—89 —



1-26 T -0 7 WMEp= > BFEHGER PR

N = & FF FRss ., T.H. MEEK
RA PE

HEATTRIZE 2T, A— P IHEN=F 7 ) WAL ZiKED & | RPN g &I E1
ohr T THAMFE BRI QO FRIGS TI1TE 3 2 L o Fo- 0 S WE.
1LZattr 2T KI-Z 37 5F FRifloFeiE 2T EAHSh S XipA
AL ATHE S, A-P /N7F AR 2 s B 2 3~ frh e (RTT) H TS
1, 1L, BRI F&rEguws HiF2n BB 7 FLiEeE5{3iay
32X FHIMI. D F At a2 1950F 2R (SBOBPNT, o Frierk
TIA- 25303 STAIF T BEBEBA 7P LEFIRIi—~ I e G DI,

111700-112100 UT FEB 15 "80 LR s~ 5 ) 3 ';f‘:/?’"l‘"’(/‘
A f-n 5o LR =0
lg |||||||| T T LT P P PP PP TIITY T Z_ /2‘} AN /7-Q ‘Km '? .?\ %r *'-
1% A 7 i *F @' AT 3
1 7 SLLRRLRRRER AR R RN Y 1 M’( ’ﬂ ﬁ &pﬂ ﬂ g%"'-ﬁ;'a ﬂ '-d "
= %% STTHIIHHHHIITIWHTTTITTITHITTT FCMaT o= v 205 ¢,
=
S 39 ot zAFRE T lisr ¥
?_3 g et .umumnnunuuummulll\\ll\l“llu“ulllll\"“llllllllllllu < 'ﬁi\i'o (7 v 3.
g ig -umummunuunnumnunmnnlllllllIIIIHIHIIII!IIImlllllllIllllllmllll’ll(((({llllll/l,{{{{”mﬁllllll’l‘l'lllll'fu t » L, 7 \"'7‘ A e 7 -
% 23 1 : l““““““"‘.‘.‘umun|unmum\u\\\\\\\u\\\ujlnl\llml'l . 3 o E‘ﬁ' ')’T—% I-\}("" & 13,- 3--30
= %g S L BBt 1323 3o
v 29 huan LT LT T TP PP IS LR LT T L AR TE PR RRRRR T ERRRRATAAARRRAANAN ERRRRRARRRRRRRRRRNSSORRRN
g . gaENzWiEEoG,
14 3’”"2-("1(!3'.(,7:2’%5.5
19
24 "K- }. . _
%% SIS % B%m wa- [4 ’az,'? 372\
e e = TREF E (T 7o B EFF
%g e L LT ), ﬁ;“ (&, 2% A Eve &’,?
%g L T LT S T et ST TTT T T 1 e ’ém%a%,ﬂ E%l;_‘iz l Z
""""""" wmnnn s Q@ﬁ‘?ﬂ%)aéf': & I
0 60 120 180 SEC 240 @ JACc¢ EAtFIE2 FT1Do
TEMPORAL VARIATIONS IN VECTORS CONSISTING OF l@) 5 XUF, ?— x (1 2- -k

LINEAR COEFFICIENTS SicEna T - WA
DUV XY, I TN NI,

S Y 1B T UL, RT3 N - R B Er 2 (RAMER
A ¥ ) FHEERQ W T 1PN v (RERI BTy L 2275 3,



I-27 NIE T EVRIRE « 1 - w7 v offis

AR (R R AR ¥R CDRAEH D

/770X AR = PRI X 5> T KA D qurora oval BREX)1 TR "owerved-V
w%fﬁﬁfmhﬁ-iﬂkm@&nﬁ%Tﬁﬂ~v7zaﬁﬁwinsﬂtﬁhk‘
70 AXEH 2 ISIS-2 >R f V-7 & 5 T Lverfed—YARE T R E'— LW
ﬂali:f— Z Ty B3 H3I ANRPF W "drscrere” aurora J-*iq‘/io"}‘éif'b‘“\?\ P37

HRMAAL R b3 Kyohron. e ofgles . aurora oval ERkA WK T
Rnd % iwveored-V o REVTE . BV Thore ). BURK W 7= 7 WRF 945
CARN 2 03 b AF 9 JETEAUR 8. ¢ 9 REALANE . R 1A VA IR BIGE
Fre-TRth. AR RE ARk ChI. o T Ry R BV IR
AR E| TECH. XU W/ R0 T o inveried-V o BEWHIEES | TAI

BozFAsA3.
R\ S inverred-VirSis. quroral oval =-> TRASBETSRUOTA

Tos d | . AYD A0 8~ Ktk 5 8 oval o eM - TR 3 Tmvedinf supe
SR> U CofiAGOR T L E £ TR R AN L 7 MRS 0 2RV
AR7FWeREPTHR | 2 AWR A TIT— 701 f -V TAhI . 2o L3
Mg . Lo E LA S - 7oA L auered -V ER U TR
SAAOF 7 oo
L ol o s RIRIER S diffase 1 A- w7 ¥ . RIME o LT IAS
%ﬁs&ngnimmﬁwi}irmmjxﬁﬁ.Awf&OL$W¥—KT7fW@
Ry —ve|lcF-t@AeRaz. BVEE 2 RIVRAD LK 2 p D e Ry | €
Fr 3 5 o gk 3 AR 1 0 TR 4o
ZEOLIINCY RIVARE ST S X5 o I8

F 02:17:39

0 02:13:23 V)"
N

ZA A - VRTo o WHANHLTERALTH| ThHI .




1-28 Local time-latitude distribution of total energy input due to auroral

protons and electrons on November 13th, 1979

% &
CBARETRIT)

Locel time and latitudinel characteristics of auroral proton and electron (E = 300 - 20,000 eV)
precipitation are studied by making use of total energy input data detected onboard the polar orbiting
TIROS-N and NOAA-6 satellites on a moderately disturbed (Kp = b - 5) day, November 13th, 1979. The
energy input due to auroral particles occurs in a circular belt surrounding the geomagnetic pole of
latitude between 55° and 75° GML. The energy flux on the nightside is more than one order greater
than that on the dayside. Generally, electrons play a major role in the energy deposit in the auroral
atmosphere. However, energy input by protons is sometimes comparable to that by electron on the dayside.
Moreover, protons are a major component around the noon. Three kinds of latitudinal structures are
observed in the auroral zone except for the pure proton precipitation in the noon sector. In the
evening and afternoon sectors, the equatorward portion of the auroral precipitation region consists of
only protons and both protons and electrons are precipitated in the poleward region. In the midnight
end early morning sectors, pure electrons are precipitated equatorward of a region of both proton and
electron precipitation. These two distinct features are separated at 19 MLT meridian. It is suggested
that protons and electrons are injected from the near earth plasma sheet in overall the nightside and
partly the dayside auroral zone, but protons and electrons injected in the evening sector (19 MLT)
drift westward and eastward respectively to be precipitated in the equatorward region. Another feature
in the nightside auroral zone is that inverted-V type electrons are precipitated in the poleward region
of the evening sector with accompanying decreases of proton precipitation. In the late morning sector,
pure proton precipitation takes place exclusively poleward of an electron precipitation region.
Auroral electrons in this sector is more energetic than the plasma sheet electrons and the region
coincides with a precipitation region of energetic electrons with E > 30 keV from the quasi-trapped
radiation belt. Observations of proton precipitation at all local times with nearly uniform intensity
suggest that trapped protons are drifting around the earth. Moreover, protons could be accelerated

by field-ali 5 <
y field-aligned electric fields in a narrow isolated region poleward of late morning auroral zone.

The fi
(solisgzijv:??wzlzgz :g:gltgnerfy flux (TED FLUX) of auroral protons (dashed curve) and electrons
precipitating electrons (u € electron TED index which indicates the energy of major component of
colum). In the eveni (pger column) and the flux of energetic electrons with E > 30 keV (lower
ening (18h MLT) and afternoon (1S5h MLT) sector, pure protons are precipitated
in the equatorward
. portion of the preci-
' ) M S S T S RN TR A pitation region, while
o =i {ED.{HoeX | pure electrons in the
. equatorward region of
. 2} - the early morning sec-
tor (5h MLT). Inverted
° . x L n L V type electron preci-
“ TED FLUX pitation occurs in the
1 evening sector, which
is characterized by
an anti-correlation
between the electrons
and protons. It is
) —r iy remarkable that pure
10 > J0KEV ELECTRON FLUX 4 '} 500 KEV EECTHON FLUK | proton precj_?itation
is observed in a narrow
r {4 isolated region pole-
10’ - ward of electron preci-
pitation region in the
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I-30 Particle precipitations, field-aligned currents., and electron density

and temperature increases observed in the high-latitude cusp region.

M. Ejiri, K. Uchida, J.K. Olesen, F. Primdahl and B. Moehlum
NIPR NIPR TUD DSRI NDRE

The cusp structure, revealed by 1976 rocket campaign ( CUSP II ) at Sondre Strgm-
fjord, shows field-aligned downward and upward currents together with electron density
increases and extremely high electron temperature, the detailed observational results
of which were presented in the previous meeting,characteristic electron density irregu-
larities associated with the phenomena " Slant E Condition " being also identified as
caused by the two-stream instability.

Energetic particles play a prime role to study the high-latitude ionosphere coupled
with the magnetosphere. Followings are obsevational summary of experimental results,
comparing the previously revealed cusp structure with the simultaneously measured
energetic particles. A time " T " indicated is an elapsed time from the rocket take-

off, " X " the horizontal distance almost towards north ( 358 to 359 degrees east from
the geographic north ), and " Z " the altitude.

(1) Region A

( T =213 sec to 255 sec, X = 203 km to 247 km, Z = 209 km to 207 km through the

apex of 210 km )

In this narror region A with its latitudinal width of about 45 km, the differential
low energy ( 200 eV ) electron fluxes varied between 10° and 101° electrons/cm> ster
keV sec with the highest flux values near the boundaries, characteristic energy of the
distribution function varying in an erratic way between 0.6 and 1 keV, and highly
field-aligned pitch angle distribution (flux(0)/flux(90) being about 8). Outside of
the region there are no precipitating electrons more than 10 electrons/cm3 ster keV
sec. Upward field aligned current of 160 mA/m was deduced from observed 200 nT change
of By. These precipitating particles enabled an electron density to increase up to
3.1 x 107 electrons/cm® ( cf. about 1.7 x 10° electrons/cm> outside of the region ).

An extremely high electron temperature more than 4000 K was observed in the exactly
same region.

(2) Region B

( T = 288 sec to 308 sec, X = 281 km to 302 km, Z = 196 km to 184 km )

A classical inverted V structure with a peak value of 2 keV was observed,with the
flux varying between 10° and 1010 electrons/cm3 ster keYy sec. A significant increases
in electron density with a peak value of 4.2 x 10° electrons/cm3 and extremely high
electron temperature more than 4000 K were also observed
the region both electron density and temperature increase
flux increases, whereas within the region A no remarkable

in the same region. Within
as the precipitating elctron

change in electron density
was observed. Upward field-aligned current was about 100 mA/m.

Detailed structure and particle energy distributions will be discussed.
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I—33 Wave Theory of the Expansion Phase of Magnetospheric Substorms
(Transmission-Line Model)
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I—39 Anomalous Transport by the MHD Kelvin-Helmholtz Instability
in the Solar wind-Magnetosphere interaction

=i & (2XH)

The Kelvin-Helmholtz instability has long been suggested as one of the Important processes to
transfer momentum and energy of the solar wind into the magnetosphere. In order to evaluate the
transfer process by this instability, an MHD simulation of the instability in a compressible plasma
has been performed for parallel (¥, ! B,) and transverse (Xo L By) configurations, which model the
high latitude (or downstream flanks) and dayside low latitude magnetospheric boundaries. In the
parallel configuration, a super-Alfvenic shear flow with MA = Vo/vp > 2, Mg = Vo/cg < 2 (the plasma
8 > 1), where V, is the total Jump of the velocity across the velocity shear (boundary) layer, de-
velops into small eddies (bottom left panel), which strongly twist, compress, and hence amplify the
magnetic field (bottom right panel). The plasma is squeezed out of the flux tube compressed on
both sides by the incoming plasma flow to form a slow rarefaction layer. In the transverse config-
uration, the instability leads to the formation of a fast shock discontinuity from an initially
sub-fast shear flow. The anomalous tangential stresses (Reynolds and Maxwell) become > O.OOSpOVO2
for both configurations, and the energy flux across the boundary reaches as large as 1% of the mag-
netosheath flow kinetic energy flux 1/29V°3. The anomalous (eddy and magnetic) viscosity vino
becomes > 10'2AV°, where A Is the Initial velocity shear scale length. These results suggest that
the large anomalous tangential stress (drag) is Imposed on the magnetospheric boundary, in particu-
lar, at the region far from the subsolar region, and the instability gives an efficient "viscous-

like" interaction at the magnetospheric boundary.

*,
Work supported by NASA under STTP grant NAGW-78 at U.C.L.A.
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OBSERVATIONS OF ELECTRIC AND MAGNETIC FIELDS
IN THE EARTH'S MAGNETIC TAIL

A. Nishida, Y. K. Tulunay=
Institute of Space and Astronautical Science
Komaba, Meguro-ku, Tokyo 153, Japan
F. S. Mozer
Space Science Laboratory,

University of California, Berkeley
California 94720, U.S.A.

The electric field data from the University of California, Berkeley
double probe experiment and the magnetic field data from the UCLA
fluxgate magnetometers on the ISEE-1 Satellite have been employed in a
qualitative analysis. The comparison of the E,, component and the B,
component of the electric and magnetic data respectively in the
nightside of the earth's magnetic tail exhibits that during the substorm
activity the motion of the plasma is enhanced. This manifests itself in

the fomn of positively (or negatively) correlated E_, B, field

Ponents when, mostly, the flow was earthward (or tailward). The

comparison of the satellite data with the ground magnetograms have also
been conducted in order to investigate the effects of the substorm

activity on the electric and magnetic field components.

* .
(* On leave from the Middle East Technical University, Ankara, Turkey)
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Magnetic Variation Study in North Central Saskatchewan, Canada

S. HANDA

P.A. CAMFIELD (both at: Earth Physics Branch, Energy, Mines and
Resources Canada; Ottawa, Canada, K1A 0Y3)

Seven recording magnetometers monitored time-varying fields at
points on a nw-se line 300 km long in north central Saskatchewan
during July 1981. We wished to test the hypothesis advanced by
Alabi, Camfield and Gough (1975) that the conductivity anomaly in the
North American Central Plains links with the Wollaston Domain in the
exposed Precambrian of Saskatchewan. We were surprised to discover
from clear reversals in the phase of vertical variations that the
conductor passes between two stations straddling the Rottenstone-La
Ronge Magmatic Belt, to the immediate east of the Wollaston.
Enhanced horizontal variations transverse to the Belt at a third,
intermediate, station reinforce this interpretation. Vertical-field
response arrows in the period range 39-2440 sec from daytime events
clearly indicate the existence of a major conductor which extends to
considerable depth along the Belt. To the northwest across the Cree
Lake zone, reversals in the direction of response arrows at short
periods (up to 244 sec) imply complex electrical structures in the
shallow part of the crust only.

Lewry (1981) terms the Rottenstone-La Ronge Belt a Hudsonian
"Cordillera-type" arc massif, and describes strong geological
evidence for collisional suturing and microplate interaction in this
part of the Churchill Province. Thus there appears to be a stronger
relation between the conductor and a possible Proterozoic plate
boundary extending 1500 km from central Saskatchewan to Wyoming.

Alabi et al. 1975, Geophys. J.R. astr. Soc. 43, 815-833
Lewry, 1981, Nature 294, 69-72.
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ALH77288 H6 2.45 56 1.77 66.54 25.05  46.02
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Y75097 L4 0.965 21 0.495 37.97 63.95  19.22
FARMINGTON LS 32.42 55 29.25 16.77 23.90 17.83
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I-31 Magnetic Classification Scheme of Meteorites

(170 $ha o9 At 7 N )
Takesi NAGATA
National Institute of Polar Research
(I) A magnetic classification scheme of chondrites proposed by the author (Nagata 1978) has ‘been

reasonably widely accepted at present. The classification scheme is based on two parameters, i.e,
(a) content of ferromagnetic metals represented by saturation magnetization (Ig) of bulk specinten o.f aof
chondrite and (b) poorness of relative content of nickel in metallic components represented by ratio ‘
saturation magnetization of kamacite phase (IS(O()) to total saturation magnetization (Ig). Fig. 1 shows the
15(0‘)/15 versus Ig diagram where all data obtained to date of 5 chemical groups of chondrites E-, H=, L-,

s i eilites are
LL- and C-chondrites, and ureilite group of achondrites and a group of achondrites except ur
identified to well separated respective domains,

(I) The same diagram having the two parameters,
Ig and IS(:;()/IS, can be applied on a magnetic

classification of 3 major groups of achondrites too, as

shown in Fig. 2, It is because the ureilite group

contains exceptionary large amount of Fe-Ni metals

compared with any other group of achondrite, while

metallic components in the eucrite and howardite group °

contain much less Ni in comparison with those of the

diogenite group so that the metallic component in Fig. 1

eucrites and howardites is mostly kamacite whereas

that in diogenites comprises mostly plessite and less

amount of kamacite,

In the IS(O()/Is versus I  diagram
for achondrites (Fig. 2),

the 3 chemical groups of

e DIOGENITE
achondrites are well designated to separated domains. s UREILTE
« EUCRITE
» HOWARDITE

« EUCRI {_-xc
NIGUI
HcNONDRI TE

156 1

(II1) It may be hardly possible to apply the same
diagram on classifying iron meteorites,

Iron meteorites

can be chemically classified into 3 major groups,

namely,
a group of hexahedrites and Ni-poor ataxite,

both of

which contain about 5 wt% Ni, octahedrite group of 7~12
wt% Ni and Ni-rich ataxite of more than 15 wt% Ni.

Hence, the §“» & transition temperature of kamacite phase

(@ f'"-?‘) in the cooling thermomagnetic curve is adopted to
separate octahedrites from a group of hexahedrites plus

Ni-poor ataxite, while I4(x)/Ig is still useful to separate

a group of Ni-rich ataxites from the other two groups.

Fig. 3 shows the IS(O()/Is versus ®*l"->°‘ diagram for a

magnetic classification scheme for iron meteorites. In the

To0'¢
ls(o()/ls versus ®*f->°‘ diagram, the 3 major groups of iron

meteorites can be well designated to respective separated

domains.
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