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1-2 dome [Leasured Power JSpectra of the Interplanefary hacnatic
?Eriatianﬁ Observed Simultsneously by Two Satellites
708,
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I'he power gspectral method of analysing interplanetary magnetic field variations

ﬂﬁ

'F

is not a new thing, many such works have been reported already. illowever, “he rdi.ih,
wf Bz .2asvrid gpectra obtained simultaneously by two satellites at two separated
positions are seldoa seen in the literature., Thus, it i3 our purposeto report in
gome detail the measured spectra in each of the mamnetic fizld components. The data
employed in this report were obtained by Explorer 33 and 35 magnetomebers with the
sampling rate of 81.1 sec.. 'fhe time scale used here is within 3 hours. Ceriainiy,

a spectrum measured in this gshort-term time scale may not be representative aof the
interplanetary magnetic variations. The reason why we &0 not consider long=tern
period data analysis ig that we are merely concerned here with the type of variation
having quasi-ginusoidagl form. Such variabions are not long-lived, thay last only few

c¢ycles. Fortunately, our couputed resulis are well consistent with the previous
typical results.

By a comparison of the two gatellites' spectra, we find that the spectra have
power law exponent

1 {ﬂx{ziﬂﬂ

1
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at 4,56 € 10~3 _ 16™e Hz, ‘and where power density P&{f] a £7%, But sometimes the

specirs obgerved by Sxplorer 33 and those observed by Jxplorer 35 are diffevent for

the same time interval. fhers are various significant peaks present. In géneral, the

=2 to 5.69 rEIHz at ﬂﬂ"a to 1ﬂ_4

Hz. The power lavels measured in the viecilit, of bow shock are move enhanced than

observed power lavels nave the range from G.32 X 10

those of far from the boy shock. However, it dose not always happen. furthermore,
the two satellites' data indicate that P{Bﬂ)?F{EF}}P(Bx)pP(En}, t.e. the vari-
ations are pr-ainently transverse rather than compressional, and th- larcest vari-
ations are p riendicular to the golar equatorial plane.
Sleselyy thi cbserved piagulrs given above not only show Liat Ghe variatisuay ara
transverse but alss show thut the apachpra and powelr levels have spatial effect. This
ffact @may hela us 6~ distinguish which varistions are produced at the source of the

golar wind and whieh variati na ars produced at the source associated with ti- bow

a10cK .
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1—4 Interplanetary Fagnetie Variations
Upstream of the Magnefosphere
% 48 @ "j
ChnH i*f

QObservations of the interplanetary variations within three hoursa time intarval
have been investigated, The present work reported here iz based on Explorer 33 and
25 £1.8 sec. interval data obtainsd simultaneously at two separated points in the
interplaneteary space, Therefore, this report is different from most previous anal-
ysea which only utilize one satellite's data. By using the prevalent techniques of
coherence, power spectrum, variance tensor analyses and polarization diagram, the
source and the time and gpatial properties of variations could be determ;ped.

We first examine the two aatellitesg' time series of magnetic field dmta far
correlations between tha corresponding components pairs (3551'5353 for i=j=x,Y,2)
of three fiala couponents. The procedure used ig the usual one of obtaining esti-
mates of the eroas Spectr of each pair of three compoments. The reésult of performing
8 coherence analysis ahowa that the coherence is strong and bhas frequency dependence
when the presence of variations at both satellites data has apparent form. In the
other words, the ¢oherence become poor and not clear when the observed wariations
bave diffepnt forms. Clearly, this can inform us about variations' spatial extent.

As the segong atep, ‘we analysze our data by the standardtechnique of speccral
analysis to describe the magnetic variations. We find that the field variations
have gome basic results: (1) B L-Conponent power ilevals are higher than EF— and B, &~
component power levels; (2) the power spectra of By B v and 2. for within 3-hour
tize scsgle interval have the frequency dependency form .f" with 1. i < a < 2.1
(3) PCLY D PUD+ that 1s that the variations are prominently transverse pathsp
than compressional, and the largeat veriations are perpsndicular to the solar aqua-
vorial olane and toe averaz. ambient magnatic field direction.

3ince power 3pzetral analysis does not imply the directions of variations, thns,
we use anoth.p f2elnique, the principal axes technique, of variations analysis to
test our dasa furthen, By solving zn eigenvector problem on the variance teagor of
the variations, we fing tiat ths ninimum variation's dirsction aakas smel] anele
(6~3.") with ths averag aubient cepnetie field directiin. 2his t.at rTevaals taak
propagating vector k of the variation is nearly along ths of Bave

Prom the above Finding, we th@n measurs the sense of polarizabion by examining
the hodogram of the wave in tie plane which is perpindiculsr to the direction of
Hav in the prineipal axig gsystem. We find that the prescnce of the observed wvapi-

S5514.15 pE g Tl gatellites is v s L P SERNMTEALLIING S8Lsy, I, at) TASLE, T



variations are highly elliptically polarized with significant icregularity. The
latter phenomepon ig particularly distinct when the satellite's position is adjscent
to the bow shock.

dccording to the pravious analyses, we fingslly summize our overall obaanysd
ragitlts g8 Lfallowas

(1) The observed variationa are prominently transvers.

{2) The variations have no position dependence, i.a. the presence of the varie
atione can be seen in the dawn—, day- and dusk-side.

(3) The variations sre ooserved when the projection of the magnetic field line
at tha gatellites dosa or does not intersect the bow ahock.

{(4) There is evident that the variation form of the type meen ab both Explorer
33 and 35 is present in thé data but with appréciately incressed amplituds at one
gatellits which is neéarer the earth bow shock.,

{5) The propagating vector k of variations are approximately parallel to the

average ambient field's direction, and the variations are highly elliptically polar-
ized with somewhat random,
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1-9 Effects of Field Line Curvature on the Hydromagnetic Oscillation
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incompressible MHD fluids
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Reconnection of magnetic field lines :

1-14

evolution in incompressible MHD fluids

2w 3 K- LR % -

Time-dependent (ncompressible MHD solutions in two
dimensions are obtained numerically to study the evolutionary
process involving magnetic field-line re-connexion. Given an
initial antiparallel magnetic field, or a current sheet, to which
there is an injection of fluid in a transverse direction, we want
to see how the process of re-connexion builde up. In this
numerical experiment; special sonsiderations are given to the
confirmation of re-connexion, the speed of growth, conditions
that contral the evolution, acceleration of particles, the structure
of the diffusion region, and so forth. The findings are : Field
lineg can re-connect and grow to the X-type configuration in fluids
of any finitely large hydromagnetic and hydrodynamic Reynolds
numbers ; the eonditions local to the neutral point are less
important than the boundary conditions that set up global flow
patterns ; electric field at the neutral point due to the rapidly
changing magnetic fleld is less efficient to accelerate charged
particles ; the diffusion region whose nature the numerical
experiment suggests may be similar to the onc kaown from

presently available steady-state solutions.
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The sharp westward edge of the plasmapause bulge frequently detected by the

whistler method is examined by using the gecmagnetic data in the dusk sector as a
measure of the magnetospheric convection activity in the bulge region. It is

found that the detection of the above féatuﬁe is invariably assocciated with the

{ricrease in the northward geomagnetic disturbance field on the duskside. ‘This sug-
gasts that the sharp westward edge develops as the tip of the bulge is twisted sun-

ward as the mapgnetospheric convection directed toward the Sun is intensified.
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Pail FPlaama Sheet Motions Induced by the Interplanetary
Megnetic Pield

Toutomu Toiehi

Geophysical Insgtitute, Faculty of Seience
Tokyo University

Abstract. The sharp crossing and the oscillatory motiong of

the plasma shest have been obsgerved by Explorse 35 in the

distant geomagnetie tail at 60 EE‘ In some cases the plasma
sheet traverses the satellite within 164 sec and 1te velocity
relative to the satellite im asbout 80 km/s, if the plasns

aheet thickness ia assumed $o be 2 RE‘ In other cafes the
plasma sheet oscillates around the satellite with the pericd

of 5«20 minutes. The ¢causeé nf thege plasma sheet motions is
investigated by comparing Explorer 35 tail observations with

the interplanetary conditidnsg monitored simultanecusly by
Axplorer 33, Jeveral typical examples are shown and if is
statiatically indicated that the tail plasma aheet at the

lunar distance is induced to be .soved by the interplanetary
magnetic field,when the magnitudai$3§ + EE of the inﬁerylﬂnatary
field is comparable to the tail field strength and the variations
of B and ]3EII components are conaiderably large. Interrelation
betwean the plesma sheet motions snd the substorm break-up
effect are also discussed. The simplified model of the plasma

sheet motions isa zlso proposed.
] Qs
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The sharp westward edge of the plasmapause bulge frequently detected by the

whistler method is examined by using the geomagnetic data in the dusk sector as a
measure of the magnetospheric econveetion activity in the bulge regien. It is

found that the deteetion of the abowve featufe is invariably associated with the

inorease in the northward geomagnetie disturbance field on the duskside. This sug-
pests that the sharp westward edge develops as the tip of the bulge is twisted sun-

ward ag the magnetospheric convection directed toward the Sun is intensified.
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Pail Pleama Sheet Motions Induced by the Interplanetary
Magnetic Field

Tautomi Toichi

Geophyaical Institute, Faculty of Science
Tokyo University

Abstract. The sharp crosgsing and the oscillatory motions df

the plasmz sheet have been cbgerved by Explore 35 in the
distant geomagnetic tail at 60 E.. In some cases the plasms
sheet traverses the satellite within 164 sec and its velocity
relative t0 the satellite is about 80 km/s, if the plasma

sheet thickness is assumed to be 2 Rye In other cafes the
plasma sheet oscillates around the satellite with the pericd

of 5=20 minutes. The c8uUBe of these plasma sheet motions isa
investigated by comparing Explorer3S tail observations with

the interplanetary conditidns monitored simultaneousaly by
Axplorer 33, 3everal typical examples are shovm and it is
gtatistically indicated that the tail plasma sheet at the

lunar distence is induced to be .doved by the interplanetary
magnetic field,when the magnituda,fﬂ? + EE of the interPlanatary
field is comparsble to the tail field atrength and the variations
of BF and B, components are considerably large. Interrelation
between the plasma sheet mobtions and the substorm break-up
effect are alao discuased., The simplified model of the plasma

zsheet motions ig also proposed.
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1=27 NONLINEAR PLASMA WAVES IN THE MAGNETOSPHERIC NEUTRAL

SHEET PLASMA ([ Part II
Hiroshi O¥YA ( x & e }

(IRL,Kyoto University , Z4¥AFE L% 4 )
Three cases of the nonlinear interactions between the plasma particles and the
electron cyeclotron harmonic waves have been discovered on the 0G0-5 VLP electric field
data observed in the neutral sheet plasma of the earth magnetospheric tail region.
Conditions for the wave-particle nonlinear interactions pertaining to the electro-
static electron ¢yclotron harmonic waves are satisfied as

Wy = by -m0s (e )-Ku,) 1Y, (1)
where m=1 or 2 ang the particle velocity ¥, parallel to the magnetic field is in a
energy range of the thermal level. The results are also indicating that the turbulent
phenomena include the three wave resonant interaction simultanecusly with the wave-
particle nonlineay interactionss this may be characteristic points of the nonlinear
effects in tha Mmagnetoactive plasma (see Figure'l). These nonlinear interaction
Processes ara checked by comparison with the plasma density results obtained by the
the plasm. ometer on board of the 0GO~5 satellite and the density deduced from
ﬂﬁnditiunﬂ.wave dispersion curves pertaining to the wave-particle nonlinear interaction

i the bath results reveal reasonable agreementsa (see Figure 2).
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1 =28 JOVIAN MAGNETOSPHERE AND RADIC EMISSIONS, PART I=~- Conversion u_f the
plasma waves into the Jovian decametric emissions

Hiroshi OYA { L & %
{IRL, Kyoto University, EXAFLFTS5F )

The origin of the Jovian decametric emission is still an unsolved problem.
From the standpoint of the plasma wave conversion into the electromagnetic
wave through the Jovian ionosphere and magnetosphere, the origin of the
decameter wave emission has been investigated. A new approach for this
conversion hypothesis has been carried out for the magnetoactive plasma
being based on the numerical calculation of the dispersion relation for all
the wave length pertaining to the longitudinal {electrostatic) and transverse
(electromagnetic) waves (see Figure). The X-mode wave ¢an be obtained by the
mechanism to make straight variation of the wave characteristics from the
longitudinal plasma waves to the transverse electromagnetic waves through the
inhomogeneous media while the mode conversion from X to O nodes is required
for the escape of the generated electromagnetic waves from the Jovian lonosphere.
Thigs mode convergion has been investigated by a ray-theory for the wave propa-
gation. The results indicate that the plasma instabilities in the Jovian
ionosphere and magnetosphere are the sources of the decametric amissions
r producing the plasma waves with electric field intensity in a range of
1l ta 100 mVoltas/m in the Jovian plasma. Thus, a new guestion is raised how the
free energy for the plasma instability can be injected into the Jovian
ionosphere and magnetosphere. To investlgate answer for this question
the structure of the Jovian magnetosphere relating to the solar wind interaction
and the =satellite I0 modulation should be understoond completely.

60

a0

40

in

FREQUENCY

Figure

21

(Electromagnetic) kR {Elactrostatic)
NORMALIZED WAVE NUMBER

pigpersion curves of the electron eyclotron harmonic waves for the all

wave length a{ﬁ:Eﬂll‘.‘l_'l!I at the left hand side end of the diagram and kR=10

at the right hand side end, the abscissa is scaled by a logarithmic Ffunction)
The plasma wave generated by the instability mechanisms at g can be escaped

through a procesas ha—ﬂd-ﬂafna and Eﬂ in the slightly inhomogeneous plasma
(After Ova, Radio Science, 1131-1141 (1971)).



1—-29 NONLINEAR PLASMA WAVES IN THE MAGNETOSPHERIC
NEUTRAL SHEET PLASMA (PART IIL}

Hiroshi oYA and Fumiko MORITA
(A% % . HBRF)

ITonoaphere Research Laboratory, Kyoto University
LRATAE L& )
Cata of the OCO=-5 VLF electric field observations during two passes

in the magnetospheric neutral sheet plasma have been analyzed using SOPP
(Solar Telestrial Data Handling System—-SOLTERTRON- Pilot Plant) system.
Continuous record of the rayspan data for approximately 7500 seconds
indicates the fellowing evidences.
1) Two or three groups of the transverse electron cyclotron harmonic waves
are subjected to the nonlinear wave-wave and wave-particle interactions
{see Part II and Figure}.

The transverse electron cyclotron harmonic waves reveal the nonlinear

wave-wave and wave particle interactions with the wheitler mode electro-
magnetic waves.

2)

3} The transverse electron cyclotron harmonic wave frequency due to the
Plasma instability indicates the systematic frequency shift fraom the
value that is the most faverable for the wave generation in the reat plasma;
the regult at night side neutral sheet indicate positive shift while the
8hift at down side is directed to the lower aide. There is a poasibility
that these shfts are caused by the convection motion of the neutral sheet
Plasma, The detarmination of the source area of Lthe emitted waves is
s however, regquired to obtain the unigue solution for the plasma motion,

248, m=-lS 06:49LT, JUNE 3, 1968
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Figure An example of the 0GO-5 VLF electric field obsarvations,

emissions A and B make a wave-partiﬂlﬂ nonlinear interaction
and A, C and D make a wav-particle nonlinear interaction.



Magative Pressure Effect on the Low Frequency Waves
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1—32 A NEW METHOD FOR IN~SITU ELECTRON TEMPERATURE
DETERMINATION FROM PLASMA WAVE PHENOMENA

Hiroshi OYA and Robert F. BENSON
(IRL, Kyoto University, .‘i«ﬁ?.ﬁﬁflﬁﬁ&ff )

A new method for measurements of the electron temperature in the space plasma
has heen established. Large amplitude pulses transmitted from the Alonette 2 satellits
propagate through the media producing the nonlinear scattering wavesa from the turbulent
area caused by the transmitted pulses. Returning £, waves from the turbulent
area due to the nonlinear gscattering are subjected to the Doppler shift due to
relative motion between the moving satellite and the plasma medium where the fnl'
plasma waves propagate. The wave number k of the fnl wave can bhe determined from the
Doppler shift:; the determined k value gives the perpendicular temperature Ty since
a J(qu;m n4Yk* value is the uniguely defined function of the £, wave frequency,
where ¢,m and 0 are the Boltzmann constant, electron mass and the electron cyclotron
frequency. _

The obtained electron temperature values are compared with the Brace's electro-
static probe results that are obtained simultaneously on the Alouette 2 satellite.
FPor the data cbtained at Ottawa telemetry station, Tpruhefmfnl =1.32 while the
value Tpraha!Tfnl =1.02 for the Winkfield data. These values are quite similar
with the results of the "Rader-Probe discrepancy” and give a. confirmatiop to the
argument that +the rader-proba discrepancy is caused by electron distribution
functions deviated from the Maxwellian distribution function.
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* MASA, Goddard Space Flight Center



1-33 “ BRI RGO VYRRAERY

RERR - WAEEF,
A6 ERFEEMEM
ERRANFRL AR 0 5@ v 5 M 3 FETATABESNA Y. RER
AR TR O URHE TR EBHOE RF2F B XA IR, =S AF BT VT,
H<OBHERFe (BB TATIRETHE T LT <773, B K¥ B3 FaE
FUEE =57 vy TR OERR T R0 R o@D (o B 7 o7« f i B SN
BT ATTEE T KNI We 2 SmMA TR LAY — BHIRF3IERAo T 2F 17
CERoMHALEBI €3- 2BA ¥ K+ A3, —BIRS PERE o0 TR o5 Al
LPEHAE ceHFATI- e 703, BHBR A5 B (2% A — Mra BB AL
BoBRE24 7+ LEBS TR w 3. RAM TRREETLET 25 @7 3 FE e
T L =2 Lo HINRBRNTOE ArOTds v . FaswtF TG T o Ftd 1
FRY 3R AR FIA LEREE o LA > Aa B NRNGERMEL N7\ 3, £
TR AYL TR RANERE e ( VFRA AUF RO BLFE o o, LR A 0
TEBE o SEBHER N, = Kt (okh o GRS B+ 61y ArpiFake DR =T
9% Ve REBRETERRA AT WL (2B 5759 Vg < E s
el Ty Ei'ﬂmﬁ\ﬂ‘%lﬂﬁ.mﬁi} AT TR ﬁ%@11¢%E "B"ﬁ?[g] E‘E?‘M?- 3
IR MTFRE B FrBEER =~ 2N 3. WW'F%@?EHE@ A 2N
ERGT Lo 1393 v 0¢ sl Wl 36T 3 (oMM Hap 5 < LRI 00k < oo
slewteld ZEFyoxy L FRAS VBNTBUET 32 €138 S BRID MT 30000 A
CELEN GF%)* =03 (L - gl +o ;5 N O S S
N\ e BT e L AR 1 1 T
L FERIRT 3B WL a PR T TR !
ig.;t .,I'%I(_ ﬁ mgi—"“ 7 eV ’Rﬁ.ﬁ}i’mﬁ\ﬁﬁ'"?ﬁ?‘ﬁ-ﬂhﬁ fjiifioffwu
ZErcRe 770 TRTHY L ERFF roBHeR 203 #, 25 £ R,
THEo 5t -9 . 0r, wBT30T D FEAEEES <F 27k Ay
AT2 317 eh 2 BHFATAET> 710G a0 DL UERAE sl g g, %
VR0 En oipprhE o RAHAWERG L 3-RA ‘L 22 lE 3, sl Tl € g v o)
N GET A0 2P | ¥ R BHECTRL LS IR TR 5 (T ’éﬁs
3. BT A e Foan 2 3 7 alEE eBBINL 2 AL THISA L 3 o
i8] & :?’--ﬁ#m@m'vﬂﬁﬁm%:t:fﬁﬁ‘]tfﬁtbﬁfmﬁ”%ﬂiﬂ?&ﬁ@.ﬁ'ﬁ‘JKMQm%HﬁwLE
E L0, D aBRErER AR T2 A ﬁﬁz‘??ﬁ*iﬁ"’}? P RREY g 3.
HBEFELIL- 7> FT Ao Nt e 4ET>TTAMNDITE 2 BY ~ 45 HE o 101, o
TRERIED T Bl z 0. A E7 > 7 v s a0k BATA S 9 Sy 7 fE £ 4
AT TS TG0 okt BRI ST LA KA G5, L, S
WEEE - THAL. 1o ) FLIIN-Efl ot - 508 g 4 g TG Ny
SRS (REE 723, BHAAY T3BEERCINTFTAREY 7 3¢5 ¢ £ eq
LS5O VB a X BYIITET LUOVRE AR e A2 e xpig 5,
AEEEE a2 Ry ¥R o Ry EEnBEHFAT 3 bRy

o E“%mﬁ&}g ¥
| RAZEEABRaFE L2 a ZBRWEDD o FREITe 14102 ¢ (<17, =,




134 TIE o0V L F IS

BHR. o1iEE - RR%
LEERETEEWMAEA

FHIBIKES bAGT . BB o0 TR L THAISK 35N s
MTvd. Lo | téw BEBOREBET LT ARL SN T 0 78y L R LEF?
%;‘.é’_ﬁi’@ﬂ% nEedrcry b L bW BB TaB B e RAKKiZ L T 3
& Y (O o

o v. BEMEREWIEAE 7 ¥ 2 A3 LB WEBREBETF CorbrERVK
DRTWEN s 2 X2 HBA I S PERED BEITH S - |

BIKBHEARTFR AL FH I UTY  $HW0Kn VR TR L REXREEA | 1.

BB r o BN, L - F-xa- ke VKbt B RE . E1Bo BRKA
Lo B ko, BRSEN RorVLFRR (1 ~ 100 KRz) FLBUE . hY
Bliskisa Aaiks & (AHd v 330Kkmo SE8E) iirc. VL FERB O~ 0oz )L
Mo, EADE. Bd. BB 70 TI7 1o (b Livo BEBEC 01~1000Hz)
F- U . F- LA~ ok RE CBEBEEEL 1. UF7 77 K TURTA
Ae4T> po. (972 B FARBISBEL T~ b TR EBKT-7 - 0 L. ERBUANRER
Mot gy 10&EB i) $ LA B XV BVEAT. R Wo 0074 F
| B 1B R ikl 1. 2L ) OBFMeR< - AWV gL - JIEHK & . Lo
[y 5. wiwAg PE2 TR KAERR SN, R BBl TRER
BROF % id, 2t FLBs pre T 25 n0BBLHRET 25 IIWELIFS.

X B 58 1389 1458 R EH 1010
BEYRERR] 35 Lo] tv gl 20agy] 25~ 47) 28147 | 25 AHE
| (R 5 29 | 2% 4! 29 38
FIED 13003 29740 28~34 I~ 4| 28 ~ Y4 | Y 2L
CRoiE st 36§ 34 g 26 | U
- 738 | 28 ~o.bl 38~ /3012803 188 ~I00] 5.8 /8.0 404D
@) 87 | ga | 44 o 8 .9 37
LF=988] sa ‘g & 2 /é /0




1-35 Ya—-RLRWEEZT SQBN~R K

Q) BEARRL
X0 Anie fRRET
* TR, *»+FHEK
Ta - LAREARKGER2O0RBRP O 52 QEN-I MR, Xiho ExmUR
BLH 3 T Hy Mo, WBO K 311 HERES T, O o TS FRET) S 9 daging
MPERNZI e r eI 2,

G695 128 28R 108 ~ 298 9 &, WH MM T W T, B L FH|ER SRS o 522k
BRI, BHIYIRONERA (Eus Hew); NIMOEWHS( Eew, Hiug ), 37
BoEERAC Ve) o QEIC~Z R 9 1 T@HT L7=s ¢ TBIIRE (1 R iR) "R I3,
WihoR, L BIAHOBS. BiofirsEs/: cim?hamlﬁ. V.3 24Tl
%ﬁ;‘- 5.6 030, Bews 40 ToM, Musy &5 5046 5 Hew 3 6.21029 secd

A.

VAR LTRSS WA RERILE, D2ERS. ﬂl%?»? HEO F AR
NSRA; 6.2 sect . EWHRS ; 4.87 sec! 2, MBI 209, D8RS5 3 R0 4
B. 1, o mERBe EKaRERE, >3 NSAEr BWARKS j KR35
RERERITZ I 2ETL L1,

Clﬂtm?‘ B Qu v, AETRET Vpn > 5. Ay = fh?x‘d-?}ﬂh/‘lrph O RS E Wiz,

:&Bh touStont duEna s e T 3B,  HOH3T, YU = WIS EMERT
;:1 =486 (Vr) RHLTIS. F = 0794 3/ Mw T3 (o T gy
?-iLhi"'.;% gy i =02 Y.

Wiz, dm}?iﬁﬁtizl mﬂ@%‘@ﬁmﬂﬂimmt#%' fu =lw¢fgnh
Bl wed, w48 4R g maRtaRREBAE . ST %2? aﬁ%ﬁﬂm DA

TN, N, Bw, wiis R3I5 QB EHES 3T, 530 &80, 612 oy
RA~2m 7500 bmms muz RO 7@LVS 33) 5 ' x5

B BMEAN BRI LR, AW/w &L aRB/BED Y - 3%-;,;?1%; 50 E& R
ELTU3 v Tagaar, RoQiE=id, U“““‘“FME
LvBhnza, |
duspiog A o NS B2 — MR S ST

br

¥ L] ¥
|||||||||||||||||||

Lk |
]
F
-5
E:ﬁ_:"“'
-
- S
i
¥
.||-
e

=1}
[

L4

%

7

: ]
£
[
By
i

&

i
1'-

. i F
el g r.anI' * :

DAMPNG COEFFICENT (AISEC™
"

B o 'ﬂ?:: 1 Sl
WO S
Sl A
Oegundlla 5T Cde doa cag :
D) @4 QEN-Zkaa
i3 Ganwm;-ﬂ, tTai: _]"_,El._&‘: i_aj 44_3’ ’QE’E
3) Jowes; LD, T.AT.P., 29, le31, 1967
Ogam,"r.?‘ri'Ta.mku., S?ﬁf_&ni [aﬂal.:.l:mtnm, &eo]:hﬂd- Taat. hln‘l‘n U‘H..-:u.;. ]ﬂj lt, i9no



1-36 Ao 27— KaRIIRE T TR R &

TR AW 19w
W ow cE — Ep
X F 98

£ F wig-BEBwRfvLiF-so=-nBtRBEaEcBAKREELIRT = ¢
WE L M T w B, s o MERERTEIER LI IEFL LT O S BEREY
Rt OFBEEEITRocALET 3E ERSF BRI, R .2y N
& 77 b &L Tip o CE3IER e & nEEGGIE RGBT ILAL 5 15 -
qBr 707 A-7FL 3 dFREF Do HE LT F B 2 5 M3 A TEogwsEieiEe e 3 £
rops mixF 3 Etfr@s i S FogRE R LMY TR, TaBX ¥ M
HERTIRA » 25 -2 FeRAEaEE o PMEEG 7t whRs AL Tk,
o, WEE LD NET VR sttt iz @ >0, T2 -FEBE MR
FTawmwprizy RBRWHdaxponidoar £zt Aw, 5 rMEe T3 - AlaXE LN
o MRme-dbiRrogfhpo@Bibz t FLMALEG: ~&2ba R L oL,
Bita -8 wBEor-o2db t u ;E$&iﬁ,lcfﬁgﬁm 1 w3 =R Y T
B w7 iy w o,
fihe BRI RHET, LosaNARE ITIYRBEREE C THLIL IR

B acl g &> 5 & wol & ole 7 5>k a T B @ R SEBREE A3, - alEten Bk
o MR F R, el BT LR AREDBRFEY Rone, AwARIHB A ub ® 3 acploe
cee & 3k g A 3 IR 4 BE PRy Ry THEL, abinF e =2 toawkfd.

Ril#e, &) = Ri{ B, 3800

Reti L. 4 = Rrnt{ty, 3¢00'-2)

ReviP:. &) = Rew 8y, 3be-4]}
fRL e m-i[; % emittaneg , P2 A Ep(F v peshiva)n 5 a AR, & ABTH, & $ a2
1 a B #7 &,



1-37

1-38

VLT oo Qabfy Bls {53 - Sy 542
B4t

,"?r u\ B = ( 2r ZgaR))

Although the full-wave calculations have been currently made since the work

of Pitteway and Jdespersen, 1ittle attention has been paid to the variation of
the fonospheric propagation characteristics of VLF and ELF radio waves with azimuth.

HoweveY.there arise such problems as the dependences of the propagation loss and
of the coupling efficiency into the whistler mode upon the propagation direction,
S0 the object of this Paper is to study the azimuthal dependence of the propagation

characteristics of VLF and ELF vadio waves in the lower ionosphere,as a function

of Tatitude,

. 5 L FEAg o T
Tk g9 o TR AR E\REIE
Transmission and reflection of magnetospheric whistlers in the ionosphare ang

magnetosphera . .
B IL] - x (Pﬁib ~ '%%:%Ef%'iiﬁbT&f‘)

The propagation characteristics of the downgoimg magnetospheric whistlers
through the model lower exospheres are theoretically treted taking into account
the earth-ionosphere cavity. The situation is that the whistler mode propagates
downward in the presence of the homogeneous magnetic field of vertical direction,anq
the Tower exosphere is tentatively divided into several characteristic regions.
The analytfcal expressions of the reflection and transmission coefficients for thege
madels are derived and their numerical results are shown for nighttime and daytime
conditions. It is found that the most striking effects of the introduction af the
earth-ionosphere cavity are summarized as follows, 1) the reflection coefficients g
the magnetospheric whistlers become nearly unity for the usually encounterad Callisign

frequency in the Tower ionosphere, and 2) there appear several characteristic

minimums 1n the transmission coefficients at certafn frequencies,which are closei
&
related with the spacing of the earth-fonosphere cavity. These results will be useful in

the study of the Toss mechanism of VLF emissions as well as the whistier penetration

problem, —3 6
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Characteristics of Tow-latitude sunset whistlers

:'-%- l\] . E (?{,\,‘Tu ‘a“i%kﬁ“}

Guided propagation of low-latitude whistlers along the field-aligned
irregularities is studied. The diurnal varfation of occurrence number of low-
latitude whistlers is composed of a sharp sunset peak and a broad nighttime
one [ Outsu et al.),but this study 1s restricted to the sunset whistlers. The
data are obtained from the simultaneous observations at Kagoshima(KA),5akushima
(SA}, and HMoshiri(MO) observatories. The essential points for sunset whistlers
are summarized using Tﬂiuﬂij uf (n’surq.fat &A}gaﬁ;ig&est ac.ti‘w ty in Feb. 1970.
1} For sunset whistiers the concurrence of the peaks in occurrence histogram
of dispersion value at SA and M) takes place, and no whistlers are observed
at KA.
2) The occurrence number is more enhanced at SA than at M0 for 4 fixed dispersisn vailuve.
3) There exist coincident arriwak_nf whistlers at SA and M0 in a high percentage.
These studies suggest that the sunset whistlers obseved simultaneously at both
stations SA and MO have propagated along a singie discrete path in the magnetosphere,
then emerged into free space at the latitude between SA and KA,and propagated toward
higher latitudas in the earth-ionosphere waveguide. Ray path calcuiations show that these

results can only be interpreted by trapped propagation along duct.
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“ some characteristics of low-latitude whistlers during geomagnetic disturbances "

The st%%Ptimﬂ variations were statistically studied of the occurrence rate,

dispersion and diffuseness of whistlers observed from Jan. 1967 to Dec. 1970

at Moshiri{ geomag. lat. 34° ) and Sakushima{ geomag. 1at. 24.1% ).  The maximum
enhancements of the normalized occurrence rate and the diffuseness, and the
maximum depletion of the normalized dispersion are abserved for one or two days
after the disturbed day( ¥ X 230 ) at Moshir{.

The diffused whistlers in the disturbed periods are, perhaps , caused mnr; due
to the additional multiple ducts, that 1s , the {ncrement of the ducts area than
due to the differences of the travel times of snakelike propagating waves in a duct

At Sakushima, the similar increase of the occurrence rate is found. However,

the general tendency such as depletion or enhancement on the change of the dispersion

is not confirmed.

Xh 19 - 550084 @) w ey Bt d
1 %}{ﬁ&@ﬂ %%
I

& !
f AKX TR

0 gtorm-time electron density variations deduced from the whistler dispersion

data at low latitude

Using the whistler dispersion data ag Moshiri & Sakushima and the fonospheric
data( h'F, T, F2 } at Wakkanai & Kokubunji , the storm-time electron density
variations are tentatively estimated along the field lines anchoring to Moshirt
and Sakushima. The parabolic N-b profile and the exponentially decreasing
profile are used below and above the height of ¥ maximum, respectively.

The whistler path latitude s assumed - t0 be unaffected by the magnetic activity.

The electron densities depleted in both the bottom- and top-side ionospheres are
racovered over the period of possibly 4 days after the disturbed day( S K gan Y.

The depletion are, however , considerably smaller at Sakushima.
Sy -
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Theory of the time variastions of the lanosphere

T a Tﬂ.ﬂ-ﬂkﬂ and H-l- Hirao
Institute of Spece and Aeronautical Science University of Tokyo

Simul taneous time depsndent solutions of the contimuity equations for the dons Q+,H+,
C2+,N0+ and the heat conduction equations for the electrons,ions and neutral particles
are obtained assuming the neutral wind velocity observed at St.Santin. Calculated dai-
ly variations of the electron density are compared with observed values at Kokubunji
atation for summer and winter case respectively. It iz shown that differences of the
daily variation of the electron density between in summer and in winter can be succe~

asfully explained by assuming a decrease in atomic oxygen concemtration in summer at
the turbopause level,
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Cross-field instability for the formation of sporadic E

Sresymne Kato
fonasphere Resdorch Laboraiory, K yoio Unipersity, Kyato, fapen

{Receivail October 28, 1971.)

The crass-ficld inatability is 5o importand process in the explanstion of smailscale sporadic
E. Differences in the theosics poesentod b differeni suhors are appeseent. B i trae chat there
i1 N oncloame cofrespondence of ench  Fourier comipanent of perturbation batween the
elociric fickd and he clectron density shaul 1he directian af the ambicnt densly goodient, The
Queslion iiFiscs o 1o how 10 choose propedy the perierbalion in the nathiem chargs gradient:
bt vhe difienlt does Aol scén 1o jond, Coampuier experimeme using reslistic pecieriatons are
desiratle far fhie final amtwer on This questian, The shart-circuiting effect along ihe goomagnelic

field does nol damp the clectricy] profariziion with small tranivonss sins, Le. small casl-west
wavelength. The upper limit of this si2e is a fow htndred Meieis.
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Electron temperature obtained oy 3-210-7 rockst

{Effect of contaminstion on Langmuis Probe
FA®RE, b oy £ - B
£% K% @ﬁﬁ%ﬂﬁ%
In situ measurement of electron temperatira with a langnuir Probe on & rocket lu carigasly
affested by a contamivetior of a probe surface.

To verify the effect, two langmulr probes which had beer sealed in evapuated glass tubea
afier long duration of taking, and one exposured probe werc ifata.led onboard the $-210-7 rocket
All these probes were cade of stainlezs steal ¢ylindricsl roda. The rocket wens into the

ionogpneric E-region, where the effect of contaminacion was soriogs. An electror temperature
probe were also sipulzaneously inatalled in tha aame =cokel. Ike discroparey of cbrainad
alectron temperature between c¢leansd and unoleaned proYes was noticeable.

1t iz experidentally clarifisd that the languuir probe withour any elsaning procesa is
gererally unreliacle in the geasurssent in tha lowar lonosphere. However, It is orpected that
nigh-spaed swesping-biss Langmuiy probe may give an aproximate value ip SOe cnpeg, as will be
Seacribed in anothar paper which will Ba published later.
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Abstract

Eleatron tezpea-ature dedieed froo contaaingted Langmﬁir probe is discusand. Laboratory and
rociket experiments show that electron teoperature is evaluated higher than the true valua when
the probe nas a contaminated surface. It s coneluded that high teaperature obsevved with
alectrostatio Prove in the ioroaspherie B region is algo due to ithe use of such g cantaminatad
lang=wl» probe, Hrstareaig Freromenon ia well axplained with the aifple egqudvalent cireuit

for the contacinstion layar of the probe surface.
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(2)2arsor, 4.0, ,and J.Sayers,liscrepancy in electronterperature deducsd from Lergmuir Probeg
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(3)Braca L. 5.8 Cardonan and JahPindlay,Evaluation of ionoapheric elactron tenparatura
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