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| —4 Heat deposit to jovian ionosphere
accompanied by corotation enforcement of the magnetosphere

A.Nishida  (ISAS , Univ. of Tokyo ) -
Y.Watanabe ( ’e )

We have presented last autumn a mechanism for the heat input to
the jovian ionosphere. According to the model,frozen-in
particles don't corotate rigidly -with the planet, if the

magnetosphere is compressed or expanded in a finite time, or

if particles flow steadily from the inner magnetosphere

( presumably from the Io torus ). The ionosphere supplies field

aligned currents and thus torque to the magnetosphere in order to
corotate the magnetosphere rigidly. The circuit closes in the

ionosphere and the ionosphere is heated by Joule heating.

One of the most unknown parameters here is height integrated
conductivity, therefore we have normalized the results by the
conductivity if we can do it analytically and studied for a

range of the conductivity if not.

We believe also that the small ¢orotation lag observed by Voyager 1,2

is partly due to enhanced magnetic field by disc current and

surface current. In addition we could explain the small

corotation lag observed, if we assume the

magnetosphere is lost in the outer
corotation lag and heat

plasma from the inner
region. We calculate

input for the steady flow case for
a range of parameters.

We shall report the improvements mentioned above.
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|—18p A formation of steady field-aligned electromotive force

H. Murata

Department of Physics, Hyogo College of Medicine

There are some phenomena in space plasmas which may be understood
from the particle (or current) aspect (Alrvén, 1977; Falthammar, 1979).
These include the formation of double layer (many references are
given by Falthammar, 1979), and auroral double layers are
suggested from many observations (see review paper given by Mozer
et al., 1980). In order to understand that the double layer is a
possible mechanism for the acceleration of auroral particles,
computer simulations of a aouble layer have been done in a kinetic
analysis by Joyce and Hubbard (1978), and Hubbard and Joyce (1979),
who show the behavior of a one-dimensional plasma of finite extent
which is the central region of three divided ones of infinite one-
dimensional collisionless plasma. Small electric field is added to
each point in the central region throughout the simulation time,
similar to the condition of the experiments in laboratory plasmas
(Ccakley et al., 1978; Coakley and Hershkowitz, 1279), and the outer
two regions are visualized as infinite fleld-free Maxwellian plasmas
wihich supply particles to replace those leaving the central region,
and only the central region 1s simulated in practice. Thus, the double
layer is obtained.

The purpose of this paper 1s to show that steady field-aligned
electromotive force to maintain the double layer or to drive field-
allgned currents (Knight, 1973), is easily excited, that is, under HM
approximation, the electromotive force along magnetic field line is
induced by elliptically polarized standing HM oscillation which is
frequently observed in the auroral zone (for example, Samson, 1972).
This idea is discussed using elastic string model of magnetic
fleld line in a uniform cold magnetized plasma (for example, Wilson,
1966), and this electromotive force is given by ;3 X E%, where 71
and fﬁ are transverse velocity and magnetic field components of the
oscillation, respectively, the sign of which directly depends on the
polarization of the oscillation. After order estimations, reasonable

results to accelerate auroral particles are obtained.
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] —18 Io Plasma Torus as an Origin of Jupiter's

Non-Io-Related Decametric Radio Emissions (II)

Kazumasa IMAI

Department of Electrical Engineering, Kochi Technical College

Observational study of the L-bursts in Jovian decametric emissions
at 21.87MHz was made, to identify their origins by using a spaced
receiver network during the period from August 1977 to March 1978
(Imai et al., 1978).

Our analyses of the observed data reveal that there is remarkable
difference between the L-bursts originating from the source A and Io-B.

It is demonstrated that the former can largely result from
diffraction by rapidly drifting inhomogeneities in the solar wind
plasma along the propagation path from Jupiter, whereas the latter
may consist mainly of the groups of S-bursts which originate from the
source itself.

These results imply the difference of emission mechanisms between
the source A and Io-B. 1In addition, our observational’ results suggest
that the origins of Io-A and non-Io-A are within the same L-shell,

and that the radiation of Io-A and Io-B originate from the different

emission sources.

Therefore, the emission mechanisms of Io-A are not accounted for

the acceleration models, in which the electric field induced in the
frame of Io by the satellite's motion through the ambient magnetic

field is invoked to accelerate particles to energies from tens to

hundreds of Kev. Then, it can be considered that the emission mechanisms

of non-Io-A and Io-A have the same processes, because the original
emission time structures and the flux densities of the two sources show
striking similarities.

On the basis of the Voyager observations, assuming that the Io plasma
torus is an origin of the non-Io-A radiation, we may interprete the Io-A
radiation as the enhancement of the non-Io-A radiation. The Io-A
radiation may be triggered by some MHD disturbance created by Io in the

magnetospheric plasma.
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| —39 A damped type hydromagnetic oscillation associated with

SSC observed at synchronous orbit
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A pure transverse damped type hydromagnetic oscillation was excited in space associated with
storm sudden commencement(SSC). Such a damped type oscillation associated with SSC was studied using
magnetic field data obtained by the satellite, ATS 6, at synchronous orbit. The study revealed several
important characteristics in relation to oscillation mode as follows;

1) The damped type waves oscillate only in declination component of the magnetic field and show a
pure transverse oscillation character.

2) The period of these damped type oscillations ranges from 150s to 200s, which is a little shorter
period than that of usually observed Pc 5 in the auroral zone.

3) The exponential damping time extends from 10 minutes to 25 minutes.
4) The initial oscillation of these damped type waves starts with a reversal direction in morning
and evening sector; i.e., eastward in morning and westward in evening, respectively.

These damped oscillations are superimposed on DC shift whichhas a same polarity change with
that of the initial deflection of damped wave itself.

5

—

These observed characteristics of the damped type oscillations associated with SSC indicate

that the oscillations in the period range of Pc 5 observed in space behave as a fundamental toroidal
oscillation with an asymmetry in a longitudinal phase change. The oscillation is believed to be

confined in a Timitted magnetic shell and can't propagate in a radial direction.

TRANSVERSE MAGNENC PULSATIONS
ASSOCIATED WITH SSC(Pscd4&5)
OBSERVED AT SYM:HRO S ORBIT
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Characteristics of Pc4 Magnetic Pulsations Observed at
1 —40
Synchronous Orbit

AR & ke AT
£k LFE

Several wave characteristics of magnetic field pulsations in a period range of Pcd
were studied using magnetic field data obtained by synchronous orbit satellite, ATS-6, during a
period from June 1 to August 31, 1974. The observed Pc4 magnetic pulsations were classified
into two types, e.i., transverse and compressional oscillations, respectively. The former
oscillated dominantly in the azimuthal component. This type of oscillation occurred in the
early morning sector with a period range mainly from 90 to 180 seconds. The latter oscillated
dominantly in the radial component of the magnetic field, occurred in the evening sector with a
period range from 40 to 110 seconds. Thus, the compressional oscillation exhibited shorter
period than that of the transverse one. The compressional oscillations showed a significant
local time dependence in a occurrence probability which has similar to that of energetic proton
flux oscillations observed by ATS-6 during almost same period of the magnetic field observation.
A case study of comparison between magnetic and proton fluxes Pc4 type pulsations was done in
detail. The study indicates that the compressional Pc4 magnetic pulsations might be interpreted
as a second harmonic field line resonance under an assumption of resonant interaction with

bouncing energetic protons of about 200 keV, when azimuthal wave number (m) was taken to be 100.
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|—45 p The Quiet Band Effect: Analytic Versus Computer Simulation Results

Matthews, J. P., Omura, Y. and Matsumoto, H.

(Ionosphere Research Laboratory, Kyoto University)

The Quiet Band phenomenon is observed on rare occasions below monochromatic VLF whistler mode waves
propagating in the magnetosphere, and is a band of width 50 - 150 Hz in which wave growth is suppressed
by up to 10 dB. An explanation of this phenomenon has been developed using an analytic approach by
Cornilleau-Wehrlin and Gendrin (1979) and depends on the modification of the particle distribution
function by particle trapping in whistler waves. A slot is formed in the particle distribution and this
leads to suppressed wave growth below the parent signal. The theory requires a rather large number of
trapped particles and assumes that particles are detrapped together at the same point. The frequency
width of the Quiet Band varies as the square of the wave magnetic field strength. Computer simulation
studies based on the Long Time Scale code (LTS) developed at Kyoto shed 1ight on the process of Quiet
Band formation and the assumptions made in the theory. The effects of progressive wave detrapping, the
behaviour of non-trapped particles and wave front effects can be understood. Experimental evidence
tends to indicate a linear relation between the Quiet Band width and the wave magnetic field strength.
Again, the computer simulation method is useful in interpreting the apparent discrepancy between theory

and experiment.
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| —46 P COMPUTER SIMULATIONS OF
WHSITLER MODE WAVE-PARTICLE INTERACTIONS IN THE NONUNIFORM GEOMAGNETIC FIELD

Y. Omura and H. Matsumoto
Radio Atomospheric Science Center (RASC)
Kyoto University, Uji, Kyoto 611, Japan

Whistler mode wave-particle interactions in a dipolar magnetic field are studied
using the Long Time Scale (LTS) algorithm. Instead of followiing the motions of
cold plasma particles, the whistler mode dispersion relation is assumed a priori
to enable wave phase determination. This assumption makes a great saving in computer
time. By computing the motion of several hundred thousand resonant electrons, and
updating the wave fields via a resultant resonant current, we can follow the self-
-consistent evolution of nonlinear interactions.

In a nonuniform dipolar geomagnetic field, not only trapped resonant electrons
but also untrapped electrons play significant roles in the wave evolution. The
roles of trapped and untrapped electrons are different and exchange their roles
depending on the sign of the geomagnetic gradient. In the hemisphere where the
whistler wave propagates towards the equator, trapped electrons cause wave growth,
while untrapped electrons cause wave damping. 1In the other hemisphere, these roles
are exchanged. The simulation results demonstrate this difference clearly. Non-

linear frequency shift is also observed in the simulation when and only when the
wave amplitude is significantly

reduced in the presence of a strong resonant current.
A physical

interpretation of the simulation results and their application to real
magnetospheric whistler phenomena are attempted.

Fig.l Amplification of a Whistler Wave Fig.2 Phase Diagram of Resonant

Packet due to Untrapped Electrons Electrons corresponding to
Fig.l

phase

o AMPLITUDE

LB E S S S
Q 180 30



| —a7 v KYRW LT ER IR Fitk

—— HM3I-F 13 SFER =SaL-352

WEBRY BERBRARC-s - PR 8- E# Bt

KRBBIR7°7 72 + ¥ b albE)7°5 2= & 2,
PR  RIBH F B0 2oy . (ABR ey
L2, P77 K eREARK P 7°7 22 &
o FBRIEMc TR 18R 8Lz 1\ 3,
MHD ifas 2@ KBV oibass
iF. AR X - RegEL. FEimiw sy 7 303
YU > TBT3 = v BRI R h 2
V3, (eg, Bames, 1979; Tidman § kralt, 197()

AR 22, MHDIB#H 217 B 2 Fu 7057
M3 o Kinetic & Collisionless Dissipation
D EZXEAE3 $> M3~ Pied
3WATHS 2321~ 25 > E4TH 20 E,
2-F# 1P o MS 3~ P2d3,

2o R Ro» KEREFHEIEBS

hiz,

). ATEIE BB priisr. 2oy 7 IRH& £
B E VY gy - ARy ez
L BB 1= Bk . {56 % RuFeLE
/W P73 = &,

@). B, EX ¢ 4" Hnr{5ikT 3 tHAir
S5 )RB Lo K2nKsa
RBEP23=2, 35:598Bs
KiBP:Ra tHEE Trapping Time &9 I
INFE)F 15 BYBRE 15 -
§3 =2k,  gte ofe.

¥ IBAE WEE) ERAwn s

EX »o.100 EZ w10 BY »i.00

A A sy 800
T S e
P A 120

L]
B sy PNt Sy}

AN A 320

1. XTEPRZAER (kL B.) o ZHE,
) o BoRAC B3,  Rikes

{83z RWRBIELZ 1V 3,
et 0 0 TINE = 180 TINE = 320 TInE » w20 TINE = 800
1ex ]u‘ ox 108 on
NAA AL AN A =

.
o mt memam P e merme e RS BA e ImA L S8 e B0 ime M. &6 Be mae tems
[ x

ELECTRON ELECTRON ELECTAON ELECTAON ELECTRON

Y }rf\/JLWJLJ L RENN

.-
OO e R T T S VIO
H

+oma e ae

M2 R4 XFaEBEED B
A T>0 BRHa B,
PH kMo ERE-7 pBibih 3,

— 47—



| —48 TLFAREB R RO 2 a2 F >0 T

— NWC-22.3 ke, MG/ B Lkt 2 UA-SER —

S a&
CRHEPITR )
VICEET o A FE BTN &G B, BT ZETR L >0 TR < STahiTik.

BLGR iy AAREES < o THEN T YR (B /1°9-2 o0 BRITIY Cumbie 2 TREHIS 567535 0V 4 XIS
TSR B BESARME-MISEBTIT 1 RE-Vasrodk) BT L2 THD.
75 I EEBR TR RF BT DR Bicas BRE, HRTILWA Ua E-FIDa R
ReRWaEDH v - THTHDI K3, Lolnoyd VLEBRoy LD & R 0o
B> BAMAMERE TR B0 BIRBEBIE &R oA 2B B 3 6T (e EIc 2%
N R LoV, L. tadB BN AN E 0 6% TR 20" poci 3TLARCPRAHAL > & o T
I HZ0d (31218 Lymn, Kasser F ). 24018 Greambie o FRFR (<4 5137 E- ¢ RIRETE T2 HI/5 T

250 RHE-Ko BIBRE - TOE c a0 T~ THBEM c2F v Bohio sekiss. SakBB
2% D TR B . tehi R 2 BB U< 13- BB DL RS ¢ 0 =+ SR LA RR.ITE
T NWC (2236 D885 |, NPGALK AR .6kt )~ Snakfield (Aushvalia) o 1M 85 (26 T5T- e
AES 3 THCRE R BE 283D U AR BT ERETS.

(?ﬁ&%aiuv)

BRETHR TIBEAH  N=196 exp§ 035Ch-hd} et , b %3 , b FREREI Cewd

T3 (R BRAL Gl V=5x10° 2xpf~0us(h-70.0} sei™

¢ ;F’rigﬂfa PRTACHR 2 2B R0T BRI LA SRR ) Kok,

s}

BIEERe 4P Fae 1-3 5% Fgpd, 213 IRE/NLK U3 6FEeY~ Sumitficla (SHBBE T o= fom
Y%q 1= PRE-No HTOR B BRI R 0T FESGED 2 .0 ¢ (K [EHFHES 2oV
3’2’“ « Fy3 W 23RIAAMITOR 59 Kby K T-b T FH50EE vha. Wt dE o) T 20740 Co 18
BRI WX EXLTed. LoC 2 @) BRUR(1E 500 FRAFE K507 268 X3 O

& \
MSZNETIC UTXTUDE(deg) %. ” ; W
20 20 4 BD Crombie, RueSen. I8 WO 639 , 27 (164
KT Lymn, 3. Moogh T, Sy, 32, 57 01964
4 A D Kaiser, Racic Geur 3, 103 (6B D
0.5 b HPG/NLK-SHXTHPIELD
Pixs. Bhic h =90k - MAGNETIC LATITUDE (deg)
w0 ¥ 20 0 20 % 40

T T
— h=85km
NPG/NLK~-SMITHFIELD === hg=90im
| f=18.6xiiz  hye§0kn

~
T

NPG/NLK-SMITHFIELD
f=18.6kAs |

-
(=]
T

PHASE VELOCITY (v/c-1)x10%?
°
T

Il
F
a
L
- SRR S S g Al
"
-0.51 - = P
1 g ]
5s F
Saf
g £
= =
<
-0} 4 E
E " " 1 " L
= g T ——F v g 40 20 o 20 50
1 1 N S
DISTANCE (Mm) DISTANCE (Mm) . MAGNETIC LATITUDE (deg)
F'.S 1 Ff32 Flg 3



| —49 p Unified Theory of the Intense Radio Wave Emission from Planets

Hiroshi Oya and Hiroshi Miyaoka

Geophysical Institute, Tohoku University, Sendai 980, JAPAN

Intense radio wave emissions from the planets such as the auroral kilometric radio waves and Jovian
decametric radio waves are subjects that could not be interpreted by the direct generation mechanism of
the electromagnetic waves. The theory of the Tinear conversion from the hybrid mode electrostatic waves
(Oya, 1974) has been extended including the nonlinear scattering processes. The generated hybrid mode
waves are partly converted to the L-0 mode electromagnetic waves near at the electron cyclotron fre-
quency. The converted energy is mainly transmitted into the direction nearly perpendicular to the
magnetic field.

The spectra of the radio waves therefore consist of two components that are converted at the local
plasma frequency due to the linear conversion and converted in the frequency range in a range from the
local upper hybrid frequency and the local plasma frequency (Figure 1 and 2). The conversion rate due
to the scattering process is, however, smaller than the linear conversion rate by two orders of magni-
tude. The combination of these two components of the emission give the interpretation on the character-
jstic points of the auroral kilometric radio waves and the Jovian decametric radio waves, for the

spectra and the polarization.
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Noise Bursts in the Magnetotail; )
| —56 Their Relation to Plasma Sheet Dynamics

*k

* *
A. Nishida, T. Hada and E.W. Hones, Jr.

*Inst. of Space and Aeronau. Sci., U. of Tokyo; **Los Alamos Sci. Lab., UCLA

In collisionless plasma, transport processes such as diffusion, viscosity and conduction are
controlled by scattering of particles by plasma waves. The earth's magneposghere represents such a
regime. In order to explain particle accelerations in the magnetosphere it is necessary to abandon
the assumption of the perfect electric conductivity, which would apply if binary Coulomb collisions
were the only scattering mechanism, and take account of the effect of plasma wave. . e

One of the known mechanisms of acceleration is reconnection of magnetic field lines in the mag
totail. We have examined wave data from Imp 6 during reconnection events. . 1

Our analysis demonstrates that intensifications of waves in the f < 10 kHz range, which probably
belong to the same class as “"whistler mode bursts" and "broadband electrostatic noise" of Gurnett et
al. (1976), occur at times of fast tailward flows signifying the near-earth reconnection.

In a 24-hour period starting from 0600 UT October 20, 1972, the signature of the near-earth Srieg—na_
connection was observed repeatedly for several times. The upper panels of the figure show these
tures. Arrows in the velocity record indicate onsets of intervals of fast (v » 300 km/s) tailward
flow. In such intervals 8 tends to be negative (southward), and hence it can be deduced that recon-
nection was in progress on the earthward side of the spacecraft which was located at geocentric dis-
tances of 30 ~ 31 Rg during this perjod.

The lower panel shows 16-channel spectrum analyzer data for the same period. The data cover 4
frequency range of 178 kHz to 0.036 kHz, and left and right panels show electric and magnetic fiel
spectra, respectively. For each channel vertical bars represent average field strengths and dots are

the peak field strengths over intervals 81.8 sec. The spacing between base-lines of the neighbouring
channels corresponds to a

d range of 100 dB. The arrows in the spectrum data are drawn at the times of
onsets of fast tailward flows. It is evident that each of these arrows coincides with intensifica-
tions of wave having a very broad bandwidth.

.. When the survey is extended to reference periods between the fast tailward flow events, howe¥efv
it is found that similar intensifications of waves are observed quite frequently in the absence 0
fast tailward flows. We report an attempt to find out when an where (in terms of macroscopic para-
meters of the magnetotail) these bursts are observed.

The spectrum of the broadband electrostatic noise extends well above the electron gyrofrequency
fa, and it seems diffi

2 cult to interpret this by the Doppler effect. The spectral structure is ex-
amined further by the high-resolution frequency-time spectroaram.
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1 62 LATITUDINAL REVERSAL OF POLARIZATION OF THE GEOMAGNETIC SUDDEN COMMENCEMENT

TOHRU ARAKI (CIRES, UNIV. OF COLORAD)
JOE H. ALLEN (NOAA/EDIS/NGSDC)

Latitudinal variation of polarization of geomagnetic sudden commencements (SC) observed at geomag-

netic latitude range 63°N-T9°N is studied by the use of North American IMS magnetometer data from Au-
gust 1978 to May 1979.
tudes 64°N and T2°N.

Fourteen SC's out of 18 examined show clear polarization reversal between lati-

Among these, 9 change their polarization direction from counter-clockwise to

clockwise with increasing latitude and the remaining 5 change it in the opposite sense. Clear local

time dependence as shown statistically by Wilson and Sugiura [1961] could not be confirmed from this

small deta set. Their statistical results [1963], however, can be more reasonably interpreted by tek-

ing into account the existence of latitudinal polarization reversal described in this paper. Discus-

sion is included of several factors which determine complex characteristics of the polarization of SC.
The importance of the role
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Properties of chorus observed by ISIS satellites
BB, PR BN, A EF% (IR EHRFT)
T. Ondoh, Y. Nakamura, S. Watanabe, and T. Murakami

VLF electric field data received from ISIS-1 and ISIS-2 at Kashima station, RRL,

Japan have been analysed to compare properties of ionospheric chorus with those of
magnetospheric chorus as observed by 0GO-1 and 0GO-3.

0GO-1 and -3,

Using VLF data observed by
Burtis (1974) has reported that the center frequency of chorus is

roughly determined by one half the equatorial electron gyro-frequency on the geomagnetic

field line passing through the satellite. In his analysis Burtis(1974) has used the

normalized chorus frequency of f/fy where £ is the chorus frequency and fy the local
electron gyrofrequency. The normalized chorus frequency is about 0.5 near the
equatorial plane and it decreases towards the polar ionosphere along the geomagnetic
field 1line. This implies that chorus waves generated near the equatorial magnetosphere
propagate along the geomagnetic field line on the whistler mode.

Fhud,: the chorus frequency observed by the polar orbiting satellite such as ISIS

will decrease with increasing latitude. The chorus frequency observed by ISEE-1 also

a I )
Screases with increasing L-value (Gurnett et al., 1979).

However, the chorus frequency observed by ISIS satellites changes much slower with

lati
atitude (or L) than that of the magnetospheric chorus. In one case, the frequency

band of chorus observeqd by Isis-2 jumps rapidly from 1 - 2 kHz band below L=3.8 to

2.5 - ¢
e 3.5 kHz bang above L=3.8. The following figure shows a latitudinal

variatj
ation of the chorus frequency observed by ISIS-2 on September 11, 1977.

In thi
1s case the chorus frequency is higher in high latitudes th

an in mid latitudes
in con i )
trast with the Burtis's conclusion.

We will also discuss on other latitudinal

variati
*ations of the chorus frequency observed by ISIS in the conference.

i Sept. 11,1977 [sIs-2
,,f“\\v/,\\
fu
3,
25




1 —71 BiAktn THAESNEN v A NAX 7 T Flno
7 -5 R -1
A FEE  PRBB

E) 22 A3t BT STAT _

B/ 9765FL )8Biold by ANy S —&E ISIS-T1 5w
TSI S-IToBHETT BBEERBY 0 I <IN54 -3 Br753ARKSE
A —asFeoBafFRREATAER T - INEBSNHIHbL, 2271d. -0
FRLF BT e | e = L8175 TR gép-TIRE M Ho Bk~ THER 2,

BIEBCT -SRI F/®2/97748 829085 HEAK 754
plerd. EF2ZBRIEA—~n#ficbd 2 BBGEEERT. AERi- i MLT —-F
Fwhks D ECISIS —~ IfFEofbtn |\ 4 FTExdBativ sy 4 -0
594750 BUISIS-TofRBEZNERT. 2084 /84 085 "~08™™
I2ISTIS-TdA—DSBELIBEKD . L2 e NREN T W R D123 1ST7S -7
BE (1400 k)b T2E&FREHRAT iz, BR7°F X <RV E LB o8
KARENT B BILATBRR . 7502 K-2. 4-05% EookEhHht
2% BT FREFAET | T LA HzA —O57 — D125 )8 14 .
A EIREo LENZIN (~7 8% 06" ). +—o58F i @it X4 0T
gt AR FMRNRE N T D, 22 THBIRE Lt BIIRIND £<Fp
AR 2 BE5 X< KBR
kgi THA. &ﬂ&'(*lﬂhb‘f (_)C@ Aug29.1977 180527
g R55 I HeH+ BB SN T 20 Bi 21w
2R 7°5 T2 K —Thrikor . (313 TR e |
AU 7322/ — 5 L8541 R ACH -
2. 2o AREFHTo B8Ry TR PRI
dRBANTTV . > e &
rHBIANK-BIRTLBE | &
— LB PFTARAPRESE | T w5 i T EE "
Dbt WRE. T A RFRCEXE kM ETE
EEBL ) EAT2HIAILE - XS 1 o el S
O‘M(:’-. m@&:ﬂz )[/*“-—Qﬁ%ﬁ " Fr;:uencv“s(MHz:. . .
To BAaT 24O LER) L K E
2 T ﬂ%f #\‘(#’3") (w;";”gl\a{'\ a,nOL
Heikkila. 5 7 9 7 4, Focter and. Bu-
rrowss /P 76 ) 2 NG MIBT
b7 TR BEFAR e R EBRC A et
RFBLBEBE D, R FpLFLFu i s JPE—
AR08 7 X 2RAA-0F ;
3B TRREhT 2, Gy il

e i

1000— -

; o
Pt :.:.AP_ Py

" 4% '12

Apparent Range (km)
Delay Time (msec)

2000~ == -
.

Aug.28, 1977

£R) 200750 TRPRARE. T -
FERo 702 & 242 AK P
Ro —Zpered 60 42 N T gl mean . mene
£Y). TORRIETO LIz ot :
AERIAT B2 L 5B TRBL % 3,

_71.,,




| —72 AR I1SIS- |, BRI
VILEY) - — o
w) —Z*, AR %Y, ¥H A%, B £ 8 £
( *BRALERS, "EEKY, "B I ety )
eI

VLR -4 — W%&M‘P%&ﬁﬁ@ 1S15-2

éﬁm‘ §EM%G) g' %E; ‘: -~ - WINTER NIGHTSIDE
&> TWBEGATEDNZND) LS@35< £ '
HL<v-T-oBEstrsatyn, V-4 - sk
NKPBEHETAN A AR 24RE 3 3, B b DN
BATI=R A6 E~ 19805 1< B 40 H4ih 2" A R S
SHUEISIS-1,2OTILFOA R I =~ RFLg % ==
EMERLZ W3, 2 =]

2=V - nFEERE kegasis :

AIRY -y -oBERBLG=AE o 5 1
TE0TH3, V- -RpzBE o 2 rins
RENEIBLBCEEL, FUEREZR 01 vt R MRk @GN
EE&EQFT]\‘\go =0 ) "ﬂ""‘nkyﬁﬁ-
™ Ny 77" % “FERIBIWEOBM=E 3L, V-2 £A3EIOBAIS
F3TNT, LOMONRE S 30T RABOBITENE L F3

V=9 -n
ﬂz“”-*-mﬁ@aﬁwﬁgﬁﬁépmcaﬁtmvﬁa.v—ﬂ—nﬁgﬁ
ﬁﬁﬁﬁﬂh—wﬁﬂ‘nsﬁNlLt%ﬁﬁ&n:tﬂh#Bo w5 Zing 2
V“ﬁ—miﬁﬁkﬁﬁtﬁhMZnEﬁn§3®%Dﬂﬁﬁﬁwﬁﬁ@@”t“OQ
SE0T% 72 —RF DS 0REUBBKERRS, WE, V- £ Ty 7a-R
A-05 aBwEE, cBFLL

ISIS-2 WINTER  (21<mir<3) 3l ARt 7]'_-_—“\:1 =
T e F _REeISISoTLEFT-7&
s 2 i T P NHBREAT> Z W3 Z &R

Emz 2WELIE W,

—
\
J
i

' 80 L : - ll, -
1 Bz v-9-okkedfmo@Rah

L & 1 Zo G RIER B EATH, = 2TAR
NuFoFPAT B 2035 ) - EELR) L= $rlidK
) —— EEDT, XA R exNENOKpoExo
| 0% HLT 1= B 03 5%R2Y -k A-07 ( )
H LY 72-2"%-p35 (BF)n 7 N'-ILO
o W6 2o o w0 20 o 0 20 o % a8 io 0 26 786 a&wms)tﬂ.\qo
NUMBER OF PASSES

INVARIANT LATITUDE ( deg. )
bR J
L |
C—y
L U r
—~ T
== *
‘1‘—‘!-_—' L_]
L1
-
idyy gl
{ emsmermrr: gy 3
——

60 —~ ! | ) |

e —
=
=

50

DBBM BIBRCEISTLA LR ) H - o BEARIY BIBTE Fer D 46— 60 F
2) D.A Gurnetfond LA.Frank "VLEHiss and reloted plasma observations in the polar magnetosphere” TG.R.TL(1) 112 ~130 .
T Naaad‘a t.al. " Awroral oval and polar substorms observed by satellife ond ground -based observations in antarctica



| —73 T-07 LARK A B FrE(D)

P riE Wy kA At F ReEr KRS
(Htr K% T RELH) DEAy e hd )
197% F DG JUL 51978

L PR LTS
S EiAv-Y YA AN

H ul
/D7b7\“DFb‘§ 'I‘]“zm 'l'
“11\% % d 7‘ # P 7 % 20:'5‘0’ :.55 i
?)u‘-“lfi?)l’;l'l 51cHz S S ST
aBvt hi Ef;o‘“ )

. rh I-. /5 \ﬂ Ig & = ‘__f\/\/\ 21:50:55UT 21:61415

Aonn P Y 0 e SYOWA
NFw »FRPA [ °T 8lkHz

CRRI T -9 £
—‘/\‘-lth’-Z/z/ 1L__‘_____/\~J\\
%7 3 mawvew hend

R 2 “r 8KkH i
‘X’\’?blrpr’ 2{ e
1

e S

R¥isd €. VEge 4 ob
w1 \z:\nf, Ve QT e /T MIZUHO
~V0 )R- 21cHz
15, 0B Ly
thEfl}a FoON j 13 PO, "I sy Mi
},gui. i kSl
g Bl B (5 18)
%A19u, TiLsiik a /e 5 sy
., T-vrv2rav\¥ 5D faiDs
faAk -v ) &k (920 s )V Ie Ly
L l'éj“r fr - H, ’5 21901 B4 s -
XQ‘WTH%&IV} 3 heewe -
bk © 2 2 Petfs JETESCE TT 2 la o=
A \‘ﬂh‘ ") € Fr;\ ¥ ‘i"l\j\ BT ’} H | ____n_-_"__‘____:‘“___!___“_'
RS SRS B I N A RS |, eemogacoone
BA4n % @ A D 2 2D B S _
g YR sees TTAR A sEE
S b A Pl g WailLitAk v N > : TR g
Rox/h v Loxha w(b)w 35w ] S

\7
A IO J\.ﬁ\@ I T T U SN I 42 S
y

),11 87 Mavuw bewd & 2 ﬂ‘/}f‘;( ] Soras
T AT la i

(r 210)

- meRem == e -




1 —74 Bradadw kg3 & -0 3

B AL FRED (#% 1 777 )
2B B HHEREL (43R A1)

Rk I L TELA{ T 3 F -0 3 £ 2 o KL G AR
4$§<‘9g3ﬂ(;%g\;\\’)iézfgi'ﬁ]‘z’gﬂcﬁT'F'J,,( ® 1% 02)
SORAET LR o RE GHomET L F L Az 73
t " AR B TH 3, :r‘g’f-‘gmn/ﬁ.@zlziz
T3 2 LT (DREREAEAN © 2 ¢ 2ot Kz
AR g6 735, G) RHMB 16 L~ ez diBIs
Mo RKREFcEH R pa g3, 9= E 0BG k3,
W2 vz 3. Gurnertt (/766)(')13 Injun-3 n VLF
To2ERE , W EE 223555 o d R 5 73 £ 290G
CHFoTBHLice®n. 2 4 2674 8 WX e 1t g
T8t 3., 2y /9726~ /7803 & ISIS-1,2 VLF 3°-4
TR P TH ). e &b = > Z (kAR F oA
Pl MAEF ooz 2 3“&(.—,:;*:% G T

g0

days
2%

| F Ll A L] J A s ] N ol
1578 1979

B1 B4y =n )3 A
o9 eRo A% &L HEL

'
)

Cdlislon Frequency ( s~
3 o° o 1o

10 |
T

3. UP0 e g # 03 O SCERE
ﬂi%ﬁiscta{fje’;%)&miﬁ’pi‘mu e~ 13 100
3 oMz Lo SRR T I e (i)
iﬂ%ﬁiﬁ,jdccn‘“-ﬁézugo

iz 5wz lfz'\lt:r'r’}-{-‘r"fl ?%ﬁfgl‘-
T @uzayxi&nﬂamci%é-
33 2. Full wave:s = 4 3 LB RR

Altitude ( km)
©
(&)
T

60F_ _--==77C

4 E 5 9 txw-:f&im?f‘ﬁ;iﬂ_a" =

r‘
2l

3|

3

TR = gty = B G W Ytk
3

-
40

Ay g
~l

L8
(&)

o

P

3
3,

D sy 4 2 3 J‘X/o_"t%f”z

1o

- (B% e, /950)7 Bimeztod e o7 v

(9B n-22) 1
R Disturbance
Lant (S-210JA-18)
I

MIYAZ AKI

L 1 1
10° 10° 10" 10?
Electron Density (m™*)

o - FRM G w9 TEE 2 M2 #1405 ¢« Bicoh » £ T TG

o

AT, BA)a 574 2 s
Lo Y e LT p8dB o %
ic,dms,,ii‘lﬂ-‘F!Pl:r—r-G'h3
RECB B g i 94 4
/7L;-:‘::rr,'\'1350'/:7\i<_
226 T ¢ z d oL T B 50
T wEN T & a2k 8 o (Hrms
~IEM%E « 5 3. 94 £ 2p iz 93 K%\h%ﬁﬁﬂ:ﬁfﬁb%ﬁb
BEROMMES 2R R gt COPARIE st

7

S

N

Aititude (km)
S

3

ra

it Eeoky { Dy, ‘i?f{»% AR KB g ZHR 0 PN B L A 55 & -80}
TR E RIR o A 4, a2

11 3&%-@;«"-7-r:":h;r.‘;(.:ﬁ&tz‘i‘t%iagsn;u\g —lool—
472399 >y a2 Zinh gy

AB = v zov s b 23 -7 (DT F

7 2ME v BB e

10*

Dip=70°
- 8t=0°

PR A (I N .|
I 2 3 4 5 6 7 8 9 10
Frequency ( kHz)

B 2 e R 3w, %W BRI R IEIEEE S B %Qaqjj D4 RLE B 2 TRy 4B

3 T r T ¥ Zt7ﬁ§4ﬂb ' B I S W

PBRE o FH K (F%0 A 53)

() Gurnett DA, A satelhiTe study of VLF hiss JGR 7L 8597, 1960 ) & % e, W& 0 gs VLR pa full wave it B lﬁfi‘;ﬁ'ﬂ"%

204 21y

= 1741 —

195¢



VTATER 0 % R TLHT £ 71V
2 K- AR B

HEUE 5175 2 - 5 2% W GidgaR s (5240 ¢ BAWSZ LA, 7 7'
L- a5 fn ¥ -H35oER fhctn+- 775320947 ¢ 5 2 At Lshel
v Locad Time o BPR Y LT pSRIDT a1 ) 2w oA ER v 75,

S rIRE R (TRT) o P ERTIE s -229 T - oy
T r M, BT A TN RRIBI 20 TABT BRI T 1T 75 S e AR TH 5 -
24 & B L7 RIRBY AT R AT B ke ¢ ,E A B ARRR T f o Ahh T H
cE A dvka 5L 7o T berht dlo A B,
oML (N, Jocad Lime (LT) Y8215 2- 5 2 25K Inr A ®%
I,l_-,-,__‘\_(’k)':g{Ak Dt-at-k) + €}

v 38 % NAT o BESUBIR LIS B DA Kp, AL Dsz 2&"} TENIREL 5% & ALk P
BRI 2 w T BF Ae CtRY =R ET A c vt T4,

é‘ﬁ(I;(—h)-Iom))z: o ( M» w )

| —75

/96918 9A, 1,108, 11§ o 95 Bibyics 0 T S'YWA Station (A="€6.4°) 7%
sooHe , /amg ~ 1Sl R eBniib e L g, DL T Kp 280 KR (W=/4)
C=32 (aB), Ak Ch=1~74) 13 EI§al

b —t—t—rgT————T——T—T— T
YT b,
Ak m&)sz ! 5_ Ak
@ LT, /a~ /S 430 3 - 5 X o B FA8IEH ?
LTOR Y Rl (130 Kpk T JAR] & & i
8
@ LAG0 B 1/AB) o LT Ky 125 & P14 4 ;'

b3 | ! ,
01 {U‘Q.j ) J&éb AN corotatio naﬁ ::/fﬂ[-] 9 1a1-5
_2 - |
R I I A R T

AL M TERGE S 2fL , 2 -5 2
04 al 7z b - 4 '\’Mﬁﬂ'](”d) st 209 PSR ? .’Z.LTU
¥- 1772 "2 ¥ G A Cﬂmm‘na%}ﬁiﬁ‘?@ T S

hhtetALtng,
Fadd ke 3hky en-AeFseq e cfulfd o DG L0t HATH

ALt ERTAY A, Ko B I AL, DA Fc 2 0 LRGN THA 2 e B A

75A



1 —76 BiokwB w74 235 v FTBRSNEV LFE-

ELFLI v YoV P 2N
Mt % FRRB AN ook fixs’
DK 219 RA 2)E & A e B
/1 9727%7R2986528/884 70

Sz 0. BiuBBiodre 3T wBAEL 5 2

FTARAFTFoHusafe!// 12T 9522 o

KRB L%, 2. wBLJKkes. ELF -V LF

ISy Y3y . A-u7BREmn, 5. >

TR ELF -VLFISyvyavo e

BE542. 2o .
DEZMor CRE A AR RON S,
2DERMN o B b0 7 BRI b Mocatat/
TREEH o ~KI2l 0 L 22 2 50
e K2,

/97? 8 28 event

TURRE oMkt Bl c 4. B0k

REI% 0~0.3kHz 3 LR 2 -0 3 W B E S

PE-7WE )AL THh. Bobt 096 e o

AIRATSREA L0 1 E CF TV R

Husofell « < HQEKCEBl T wonshasd,

[OBI3 OB Husafel/ 12 A s 60 e
Bt 5 T R e L &

— 2713 834p
tiﬁb‘&.ﬁ’\l . AR o e o ok B

’:Lv\ -‘7‘49240&?“ (iﬂgﬂ
LR") ﬁﬁf‘é_ %40%% o Mo ) .
AR vz B Husafelliz -« 145

Ko #2800 ¢
i/u:afe//mjﬁzh%&&& Y& \)’:7“\‘1‘(&%%;5&‘&
. 3 o B t g .
L SHEY 0477, Bt b mirsi|

AUG. 9 19717

Husafell S8yowa 8t.



\l

|~ 2ro 3O w s )BRBILEPH LT ER

PHRE BAE- GnkE PREE TAfE S8 FEHRL
¢ RRFSH ) ; (BBX)

FAEBRE 255 310" REFINETS 2 HEREB(es w)¥ na\%@isj%
B ( 45KHe ~ 3H) BNRAN'S K IVZ 74 W9 — T RRBERRL , L9 RIBAIRES
B, 7V2. Bs e/ AZERBEZIY 7 F VBRI W aTe BT 33, %D
AFMEIFRICS ) REAT 378 WAL (F 1R 3 LB =B H3I S 3EB
L, 222 B3REEHI WEEIX WX B3I (4ev~ Qe EHEEB (ESP ) T
ST — 9 et I 3. 14 L TR Rev. 427 B 5w 2 ESWEESPAT —J ET T,
Es W3 18530 P UT»s 1BSEAVTIT 0 T- 92, ESP 12188375 UT4S 1 5 540UT3
TEFI. =0T " F OB CRET S LSS ESWw B3R b, KD
<, Bl BR\CER) ) KL aP S s A SO i S ST
2 P T3 ) AR DINEAB N T W3,
ES P aF 3P A MENEIVR
05 T TR p7IRR| T W3,
TALCE-LFH=H < =) Shy o . ! . .
NFTHY > FHaNS . DA Bl e e
454 1), 2) 5w ~45H Wy, Raipsitn, NS, !
3)¢9;'3~5/@o, ﬂ%{l: , ES Wayxy
3 4 Mtz X T, Fijorte 27
B W B CTER) a3
FLOAEBEK/ 4 T ABRR|T N
W3, 2B 2UHIIX E a0 /AR
BHEERYV LT 3, ESP BA gy
fneg= Y L EBANH (Y T
F ALK = a2 keV I VAR 3- 9 #82u
PTAS M IANT LEREL I v
=AM E LT VTR We 1) 2139y 500K
Hcsv AT - y>
A< , 2) T 13 ~500eViLIz7) 7
v WAL RN LEAGE L, 3)TId 220K
A0V X T T v D Y BLE T
F P (V2 ) ) T Ay Ly, MK
WEroa & >3 BT Moy Ly
11 s AR RO AR AR
&)Sh}ix‘/@f—ﬁvgx\\:hﬁv 7 3%, 60K
Bl(o w3IPNE /472 1383

°

5. v%ﬁ; :
el “, ‘ ' 3 ‘I?Jd" f EEL b

SENSDR 1
ENERGY  (EV)

s
~
L

- T T
L L

s o

1
&5 7 Cn" TR SEC
s

700K

320K

90K

t nASRa BHY > MV, 2 i IR PN .
BREIBE T DI LRL UT,&?IN) 34:02 38?02607 42:02 4602 2%82
ST alir A ) 5
REEH|Y > K3 P8 Ua98), MLT(HR) 214 549

g 4w EAREAL 43 PR (RW) ® @ ESpTIEeh: TH9 ¢ BERITAA-AT .

TRa BSWTAR SN T-9 /420 SBR & #3-



| —78 A-v5X0x - PILREROGIHBRE LR -5 ) €=
K% % | AA p2 (FitK 32)

VB T-05%0x -} LREER(A KR) kBT8P 3 38Rt 25, o5
o WEEBA G 2B, Lb R R L ERBM R wES 20 v BB % e AKR
A HIBLr Lt -0 $2F3 e i-TUER J'\R*Wd/mo/lea; 79 X7 EESE ~ P
EHEEY 7T L-0%- Fo BARSTITt N3 o> PHEFEL T 2k, — 5 Helrose
FRBEI NS T-7 71230 8 3 BHR(R-X) 0 § B33, 3 F 0 Barbosa B
= F3R%0- BRa ALY 0 E B £ ¢ 3 BARKN (R-xT-18%5 7B 1 7 v b,

P h5a AKRABREIIMIMETIERIFARZET 3 =3, W Lo A S Babhska -1
TRRY3 2 L, e BE L T-05% e NI T3 2 20%- 0 emepeln »BE
943t $ >, 1 @ TIKIKEN WEirs CXBMINEAK R AN ) L ILFIE65
T-0v9BTEEL RAK R 1A G 32,8507 7 JIBRFIES F Vo T2 0T -
%, AKRa SHMBEH 2.

Z_AKRWATBE %1 i TIKIKENBT B 5701t k& AK Ra 30428 &7 7.
ARRaATRIEE 3 F6 38 2 2 04 10®wart T&Y) T-v5Be AT T2 v g - 25
"RERL 2 wT LR R e b 3 RBAIRT 2 PP CANER TS
A3 LE Gl 2 3.

3. AKROM-5) >35> FzErn 158+ Phospuse o 55\ A T4 ¢
NCETEBBIIRNEAKRS 4T ) AN L WEAT, ABT AT W3 X055
W BRI 20 FZAK ROUMAIINZ 2 Ao B vakBa b o £7 3R
MERED TA KR cut off L5 2v 5 ebmLzvs, 3% BE TRINBHT
$=Fvat ff < W wEAKR ¢ Placmasphore o #5Y 1= & » BB« 8 B 3T
TLTCTL e C2EL L 220203, 25 233R05 AKR o BT = - 13
L=0T- 43 2 e+ 72 3.

3
e

i g
(R

TOTAL POWER (wary)
i

A B ¢

6—.

urT

%2119

= 78_-



| —179 T-02F0X D) XH] o X 40 Fhat
HB] o8B, ®a 8 . K% B (Rwx 32)
5 A-07%0)4)w) HH (AKR) A AR LESE o 25K - pn3 3wk,

LEERREL 223 L E250, LES T AKR a & AR ) FILVEHA < 9

Mo T 473w )2 PG IRELESTE 92 L CERTH 3. TINKENSZE &
SAKRABEAIR, AKRaZX]} WIBEEPRS 6 LTI ES 12 (9 AKR2 R
N7 b vo i8R 3 (fine structure) 8 TR3T L AKR afE K0 BRIEH 3.

2. AKRAMILBTRE  AKRa AN ) F ibazew BIBRE M s b k3 C#5) — T
HAXD P Y, wdnda ANT L ILE= ) 373 SRBBE Lim4T5 W3 (F))3
%?p), 1o mm%&a AN W E=-23%< a %’Spﬁﬁ{’& X3 ;:jﬂ;ﬁﬁp"l‘.ﬁ.ag
rising Tome £33, §0h5 AK Ragpuree1d. jav BRABME 0 3 03 ~ T q source
b, L b cRIAGRI - B8T 3 0 1 sourca ARVK L9 B 3 2 L EF LT 13,

3. AKRo KsWnB8) AKRaBIRRBKIB 303 boecd UHR B L
ANJr e £) AKRa A¥) + w oiiBEs s K5I BaZEFha FHE R 3 3 £ 2"
U1%. Z2r RS bk Ak RodiBsource n 554 HEA T, KEW0 Fiva i
73'9372»‘%4 3L et BERNETY L 2o Fh k3,

4 _GFMBIEB R AKRo @IRIES - LITREFH e 50T ¢ e BEY1 A
3, '

() AKRo #IDBE 0 T EB 17 bovo ke c BRL REBEE &2
ELBARE 2 5 I &8 5 K3 sourcea BRpd s -/ kmfeae TH 3.
CIMRLOAB 3 o 2% BIFE) 13 30-/00 a2l TH 3.

(WA E 0 N Pig 2-8 KHz 7% 3.

MAR.13 1980
4200
T 9 Nh52M —13h05M  MAR.13 ‘80 13h36M—14h35M MAR.13 ‘80
150
L e e
E] 3
3 1007 <
w > 8
& g =
13 w .
S °
- H
40 g 2 ¥
m < ®
Y 30 o & &
) g° gho # %0
A G R AR
W A} A v T T f T T T
=410 1 100 1 10 100
04 AVERAGE VELOCITY (Kmvs) AVERAGE VELOCITY (Krvs)
o L0 ‘? 2 "E‘]
B V3o
il 20
W
] ‘OJ
0 . u SR g ..
50 100 200500 1000 2000 3000 ! @

FREGUENCY — KHz




| —s0 EXOS-B 2 &85k 380 P, 7H RalE (SPAA)
B3 B Bk LoREE LRI L P ——

EEBRY BRRBWHRFEL>=y - oA
RABRE TEEp KB ER

REV_870 _JUL.17,1879
(UT) 21015 21521 21327 21433 21:39 21:85 21¢S1 2145722103

EXOS-BZIE2EE|1 3 woela Tk  s.5kev T
oBInBUEL, FEHRIEI L0 &5 LR 2o 5 O 5 N S|
HZ{ESh TN PEIASA I F3Bpwd sow [T ot ToTaT AT AT
H3., B1w %o 557% SPAAaBIER e o ool aTaT2
3. BIRBAEDL S EANTRIES ol O AN EAIAI A
E'P_t:' ll i :“"\b“. ét @% o Imq?\%i* L VAUWE 40 39 37 3s 34 32 30 28 28
C1F3 5 25 2 0 B 3 4175 shin i, { EXxos-Bz#89 &h v R Al

W2 k3 LiBEAMR. 208408 & a5 ] kKT Oy FEAP B,
for AkeVazku®= v £33 rihy (FREFE TR T 4518055
3 EEAR L2 bazda, PPN a,b,Co (3li=711Z o fitting 1&
B IA 3 q0° EyFRlatapFliat a)- ’a 30 sin & + 0.70 sin®X
77~ 2 0%y FRa s & ) BREREL b .15 sin® +0.85 51l
FUENLZ 13, 2 ho o HamaiSin, B 60 A 8 B 5l i

t>r BEx% f"-?E%B/%bgz"i-LE.u, o ==

&2, &3,
B3 L=10 otEF&)E
%0° : ANIhzB3p20h,
: IShfsk {keVa I
\ ZIL¥ - v q0°aty
™ ’/? \ FA 213 0°a 2y T
""" T T T T 18
S )
NG}

X Epie SPAA p 82|
Tz B

T=
20.0 H= 1.000 (KEV) T= 25.0 W= 1,000 (KEV)

AT EXOS-Bodh -pu AW OHPNE 2 @REedE& ) TA U R,
BIHEEON 7075 4 s 1R e 5. ARAHDETAN & ELIBR AR
P STREAMBIRS. 5507 FEo—A (KB) 15 XK o FoH0% ¥
L7 RBEREBC. PR BE TSR ETRN & FF BIBHKE <R L3T,



] — 81
K37~ 7 by EHREIEEone REF L KT N7 L iL o EEER
—— EXOS-B o %koy- #13 FBEER AFR ——

RS BEEBLMEe-r— FoAR 3k
RABKE T8 A EET K118

Rev.931 August 7,197

ANISOTROPY FACTOR Eg
1 6.9keV
1 L 1 " 2

Kennel and Fetschek (1448) o KAw 25 - B4 o B Bie

w

p=rfl (2 1 A g

: 3.7keV

faL 'Z=27c(le-“’ [&3(&,?&)414 £

4 300eV

/—&
k v=Ve //\/\ _Janey
YT i dew s i H
I S R

02X, EXOsS- BIRIIxhe B o BE I
EANL. ZOFESIITOAh 2, R 23 19795 2R
TRo —@s x5, Yak:uBREIFMT7O(EE s
P x4 F-n= P E&EEL Zzu3 BB L B<-%
Lzus,  {taBaiBBr- 2t ¥8EITT3,

-
SN W =N W =N WS NW S NW =W =W =N W
T T s T T T T
L L L [ [

1 N L L
i ’/\/A\, 1 160ev
i j 1 ssev
- ; L

‘800 . 18:30UT

Ytk A 211 187153R780 BE
¥h3 7y £ R nezu e AHFIR ARFCK 1= Bte 3 0B AEC

B LET,

31 AUG. 07,1979 : EX0S-B - PR, —
T T 05 e T B e
"JIP‘X\K\T