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ABSTRACT

It is suggested that, without macroscopic current, the ordinary mode
instability can occur with electron's negative pressure effect. The
instability mechanism is similar, if not completely analogous, tc the
Jeans i;;;bility in stellar dynamics. The negative pressure electrons
reduce the critical number density of hot electrons for the onset of

instability.
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Auroral Mini-Electrojet During the Substorm-Growth Phase

Using the Scandinavian meridian-chain of geomagnetic observatories, an investigation
was made of 76 polar magnetic substorms occurring in the geomagnetlically quiet background,
The investigetion adds the Tollowing new knowledge to the previously known morphology for

the substorm-growth pnase. At the auroral-zone, the growth phase of a polar magnetic

substorm is characterized by the pronounced &association of the suroral mini-electrojets

(the weak eastwara electrojet at the afternoon-to-evening aurorzl-zone and the weak west-—

ward electrojet 2t the midnight-to-early morning auroral-zone). These mini-electrojets

are considered o be caused by the enhancement of the qu-field which exists almost always
in the polar region, even on extremely quiet time and they seem to form the base of the

disturbance throughout the course of a substorm. After this basic disturbance has

distinctly developed during the growth phase, it is catastrophically perturbed and shows

8 the well-defired expansion phase of a polar magnetic substorm.

m

up
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(:02 in upper aumosphere plays an importent roll in cooling and heating, and
in ion chemical reactions of D region, The distribution of (}02 in upper atmos-—
phere has been theoretically studied by Wofsy et al.(1972) and Hays and Olivero
(19y70). But their results have some insufficient points. We calculate (X)z
distribution taking following factors into consideration,
1, CX)2 distribution is controlled by eddy diffusion, molecular diffusion and
photodissociation in lower thermosphere.

2. 0 and OH density are estimated by eddy diffusion model,

3. photoionization and absorption by NO,N2,02 and Oz(lAg) are considered.

In order to make assesment of the effect:on cooling rate of different (Dz

distribution in lower thermosphere, the dominant term in yadiative transfer
equation only be used. Cooling rate to space decreases by nppro;;imately 20~
50% that due to constant mixing (X)2 model in the lower f;hemosphem.

Ionization rate of OZ(IAS) changes under the variation of 0, distribution

in the lower theremosphere and upper mesosphere,

(Km)
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A STUDY OF DUCTED-WHISTLER PROPAGATION

*% i '
M. Iwase*, K. Yamanaka and T. Okuzawa*

( * Univ. Electro-Commun., ** Inst. Plasma Phys.,Nagoya Univ. )

A study is made of ducted-whistler propagation in the magnetosphere by using
the phase-integral technique. The guidance in the present model takes place along
a dipole field-aligned irregularity with a slowly varying, quartic distribution of
ionization density. Angerami and Thomas's model of ionization density is employed
as a background component of plasma distribution. Computer calculation yields the
track widths, the mode angles and the travel times of trapped modes for a wide range
of irregularity parameters. Calculations are carried out for a field line for which
the shell parameter L = 2.

From the results of calculation, the following three points out of many are
worth noting. First, the total guidance between a pair of terminal conjugate points
on the field line is possible for wider but some restricted combination of the irreg-
ularity parameters. Second, higher-order modes which are allowed for the total guid-
ance exist to the mode number as large as 10 in some cases. Third, the features of
61, defined as the difference between the maximum of the travel times of the wave
for the highest-order mode and the minimum of those for the fundamental mode, ma?
suggest that the increase in transverse size of the irregularity is not responsible
for the increase in whistler diffuseness, as long as we are constrained to the locked
modes in a single, lumped-type duct with reasonable ratio of irregularity to background
densities.

For comparison purposes, the case of Gaussian duct will be also discussed.
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Trial manufacture of the monopole spectrometer

T. Tanaka and K. Hirao

Institute of Space and Aeronautical Science, University of Tokyo.

The monopole spectrometer using rf electric field was manufactured for trial.
The parameters of the analy%ins field are as follows ; 25 cm field length, 4.32
mm field radius and 3.3 MHz fixed frequency. Mass scanning is accomplished by
amplitude vyriation of rf and dc voltages which are added to the spectrometer
while maintaining UV ratio constant. Dependences of resolution and rel:tive
sensitivity on UV ratio and ion acceleration voltage are investigated. It is
shown that the monopole spectrometer can achieve good resolving power with a

wide range of UV ratio.
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STIMULATED PLASMA WAVES IN THE ROCKET (K-9M-41) EXPERIMENT

- 81

( PART-T )

Hiroshi OYA, Ionosphere Research Laboratory,
Kyoto University, Kyoto.

AE H O CRMAT L¥E) R k)

2

In the ionosphere, the plasma waves (electrostatic electron cyclotron harmonic
waves) have been generated by the RF pulse, with the width of 300 p sec and repetition
frequency of 32 Hz, that is impressed on the 10 m(tip to tip) antenna being installed

in K-9M-41 sounding rocket; the rocket was launched on Jan. 19, 1973 at 1800 JsT from
Kagoshima Space Center.

A new setup of the experiment has been made using a tungsten cathode to emit the
eéxcess electrons, fror the antenna surface, to remove the interruption effect of the
plasma wave transmission due to negative excursion of the antenna DC potential. This
electron emission system makes such an effective generation of the plasma waves that
the nonlinear wave particle interaction can be observed even for the small transmission
power of 40 Watt. The observed results are indicating the existence of the fDl(l)
resonance, that is the first member of the sequence of the diffuse plasma resonance,
with the other principal resonances such as the gyro resonance (fH), the second
harmonics of the cyclotron resonance (ZfH), the plasma resonance (fp) and the upper
hybrid resonance (fT).

In a frequency range smaller than fH’ a ney ecﬁ? at fD0 frequency is identified;
the EDO satisfies the condition,U£12—2"fD0—£?=(lez—kDO)G where w
angular frequency above the angular cyclotron frequency 2 at which an emission has

-

p12 1S the

been observed; 2012 and k are the wave number vectors for corresponding frequencies.

DO
In the other mode operation, the electrostatic electron cyclotron harmonic waves are

observed at frequencies that differ from the transmitted frequency of the RF pulse.

The fH' ZfH and fDl resonances are observed in this operation mode; nonlinear wave f
particle interaction theory(z) to make f., resonances is confirmed again.
In addition to the scientific achievement, the technical success to make future

Satellite experiments in the deep magnetosphere has also been obtained.

f, 3f,
00 ST W .
ki g L R AL g TR o gt 1 R
jlf 141 i il
1
t
'
fo
] * [ 1 g ) J )
l!MHz 2MH; 3 4 S 6 MHz

An example of the observed plasma wave responses; the durati9n time and
intensity are plotted with arbitrary scale versus the transmitted freque Vy.

(1) oya. H., Sequence of diffuse plasma resonances observed on Alouette 2 ionograms,

J. Geophys. Res. 75,4279-4285 (1970) .

(2) oya, H., Verification of theory on weak turbulence relating to the sequence of

diffuse plasma resonances in space, Phys. Fluids 14, 2487-2499 (1971) .
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I_ 85 PLASMA WAVES IN MAGNETOSPHERIC TAIL REGION

— PART IV — The plasma flow in tail region

Hiroshi OYA, Ionosphere Research Laboratory,

Kyoto University, Kyoto.
AR R CHEAT ZEED)

The 0GO-5 VLF emission data obtained by a short dipole antenna for the
observation of the electric field are indicating a peculiar frequency dispersion
near at 1.5Q, where Q is the angular cyclotron frequency, on the inbound path
near at the dawn side of the plasma sheet in a region outside of the plasma
pause. The frequency shift can not be interpreted in terms of the propagation
of the electrostatic electron cyclotron harmonic waves. The hypothesis of the
propagating turbulent area is also impossible to take as an origin of the frequen-
cy dispersion, since the instabilities are fixed on the plasma frame.

It is confirmed that a plasma stream should exist in the region outside
the plasma pause. The obtained value of the flow speed from the Doppler shift,
is indicating tremendously high values in a speed range from 200 km/s to 500
km/s. Though available result is only one case of June 3, 1968, for the present
time, the result is selfconsistently indicating that the plasma flow is entering
from flank region of the magnetospheric boundary. The solar wind may be blowing
through the neutral sheet even though the speed may be slowed down into a range
1/2 - 1/4 to the original speed in the interplanetary media. This flow is
generally directed in the direction of the magnetic field. No large scale
electric field, then, is able to exist. The convection region may be produced
near the plasma pause being restricted in a area inside the high speed plasma

flow.
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An example of the VLF electric field spectrum observed by 0GN-5 satellite; the frequency

shifts are indicating the Doppler frequency shift due to the plasma flow.
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1—86 ORIGIN OF JUPITER DECAMETER WAVES - (PART III)

Hiroshi OYA, Ionosphere Research Laboratory:

Kyoto University,Kyoto
A § R CEMKE- 1Y)

The conversion mechanism of the plasma waves into the  extraordinary electromagnetic
w#aves has been presented in Part-I (1972 a). The conversion of the energy from the
extraordinary to the ordinary mode (escaping mode to the interplanetary space) has been
obtained for the plasma conditions (0 /_(2)1 whereCO and & are the angular plasma
frequency and the angular electron cyclotron frequency, respectively, in Part-II(1972b).
In the present paper, the calculation of the energy conversion rate from the extraordinary
mode waves to the escape mode waves has been made for the exact condition of the Jovian
plasmasphere. The results are indicating that a large conver51on rate, - R e
can also be obtained for W p/S2=0.2 ( this is a typical Jovian plasma condition).

The inhomogenuity of the magnetic field has not significant effect on the conver=
Of the energy to the escape mode waves while the main contribution of the conver=
sion is taking place at the layer where®= CU The numerical results are also indicating
that the pencil beam effects can be observed for the' Jovian _plasma, conditlons. The emisr
sion region for the earth's observatlon is restrlcted in a small area Wlth the sizg hese
than” 3600 km.

Since the escape mode is the ordinary mode waves, two icases of the POSSible
restriction to the configuration of Jovian magnetic field are able to be considered.
i-lity that the dipole axis of the magnetic field is anti-parallel-to
the Jovian rotation axis; the offset of the dipole center is, then, directed to the
same way as the Warwick's proposal. The other possibility is that the dipole axis of the
magnetic field is directed in parallel to the Jovian rotation axis but the dipole center
offset is made in the north-ward direction, i.e., the dipole offset is in opposite
direction being compared with Warwick's configuration.

Oya, H., Jovian magnetosphere and radio emission -Part I, Abstract of 51 Meeting.,
Society of J.G.G., P.27 (1972).

Oya, H., Origin of the Jupiter decameter waves emission -part II, Abstract of 52 Meeting
Society of J.G.G., P.105 (1972) .
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I"E51 Tidal Wave Transmission through Realistic Atmosphere

T. Horiuchi & S. Kato
Ionosphere Research Laboratory, Kyoto University
We investigate the effect of Ampere force on the tidal wave transmission through

the ionized atmosphere with realistic distributions of atmospheric density, Rayleigh
friction coefficient, and the electric tensor conductivity under the presence of ob-
Iigque geomagnetic field. The full wave equation based on our models is considerably

complex in comparison with the case of either neutral or uniformly conductive atmosphere,
We used the Haming's predictor corrector method for this ordinary differential equation
with variable coefficients. The calculation shows that there is only little effect of

Ampere force. But note that the presence of the Hall conductivity causes a drift
effect both in the vertical and horizontal directions. The polarized electric field is
much smaller in magnitude than induction field in our models.

86




Y
f)\\\‘?

[-92 o 6L TEEMA 9§ 8 (1)

RX#E R L #

LM o AT EERS b7y 2t X8 2 (X VLF 2 LF 9 &5
s s A8y i T h T3 AlBEE Browr and Thimes 1568 TATP) A 16HE
—-Ef’fgg/f7xgﬂﬁ/dl 122 u X aFZE LGS

SR Lx f[-AFDPYF TEEY vo | FEEFap (W 22 3R U )BRF G, X 2 5 AL
Ltag oo 2AQBF: fo LA A Bw 3 = /B30 AL, Foapbefpt 2. 4%
B = 9 1558 Gu & B ﬁpfﬁ/ﬁ:ﬁwaﬁf/ﬁn*#'—ﬁ; F3 sl ~xef, fMa o —%F
BB B S s g e € 209 % - PHRLSFRTD = & ((rondce, 1964 T, Rea. #BS ),
Fhow FEBLEIEHL R b, 7 R (EREE, BAEE) 958 -5 3
& g (L/Mn 1970 TATP, Arvaki, 1173 Farr) 9 23 rEE AN 3 e Lo fitfhg 7Tut 2
L GIKEIG 3 LB DS

w2, Ba¥me 1z - i En A (wE+8) L A2 - Fip Fan(t+02) 9 25 £7°8 2
LT 3 YUob 9oRLBHREIRFads maabto,

AL
E= E ain(wt+d) Eo =l Elt bt 25 Bucn(ap)f™ | =6+
. ) )
i B e DA s it b
5,'*‘5&“"’(46‘) 7
B} Fou, Eos fr0FIRS 1= — RWEIRET S ¢ o A G

|+ Reo(s8) 5
%=A'%(g'+/1‘%(%/(ﬁ/= 'f‘m/‘“(o : Az=—ﬁ-ﬂ££('”— e

11 2R eAB) R /1 2R calab )R/ Ey

iR R 209 8- F 9 MEE T, Tad 1673 c 53¢ “AH £ ap
1& AR 9 L3 15 F S

L0 = =20 X_d__x__ + an _/4_'/_:) ( Dex) = )C Q, /o J_: /g;:[»i-
o pPOX) T /W T
d A+ scllaFoon facls

e — HE o M Tk e B EF g Mt 5 R D(X) 9B F (Areki (113) ©
= TR pKR (T e g I F ) D A/,Aali’f.gfj e, A= 04ty ME LA] €F
a5 b sy pps g xe B) Hpa @ feimmy e AT b0
L egte g BAM ch o 1B Ent o Bh L = kT THA 5 o e

A\

W

BN sy <3 IFT ) PEEG ¢ 1 T 12 ('7ﬂ)'t“["‘iffk‘r/"eﬁj-h%/etfcgf;n.—.a—.,:_a—_;.

hh FAR Mo Wbk &) XXRMBANM 2 T RFF prodis il 3 HAR =
2N b o Yo XKz TE B A

87



=893 Tweek o 2 HRFVE 00 5 HE v EFAA A 55 4
THE®RA

run 4 AR B RN B
RiILR%F HE5H

Tweek O F3PERE — e kPl e YR B 2 - bW T2 ELCH 34 . 2 WELES
v Tweek o BB FriILa BACLBEH T3 2 b 5 TEEMHAE LRAT 3 2 L 0ART
&3, TB. BrAARATa Tueek o AL 2 5 THAERAK a dLhr » v LHIAT
3.
¥%7 B3 RZBa 8E storm Tme 0 b v, Lafitha B =y 3 Rrf) Tweek B
AR CEA) BBARY, pALT~ 06kLT, G065 4 Mo GEIBEAKT) LT T,
wa&kmﬁahmi{_m;ﬁﬁ REmIE2~38cireyl B3, 2a 2 Lahh
a.*’?%ba%m Tirﬂ'F’??'ESﬁ/% laﬁ%a Tl A iy b R ! %/’i L%u_ vVLF %@3&@ g8 MR A"
TN A WAWE Tueko REBRABYT o Fr B T3, 875 A AKL
CHCRMITHERE e 51 oa BRBRFHET S 2 e 7EET N3, #E,
TEBELZ250) ngv A ASEe VL PR IR B R T AL’
BEL RBror Brirvt-RraBrnsiv IRAamRELe . BB
CCRE. S @ B TR BERANT (F=245°) e kvl bMARTRL L 22
TweekBEBr e bt i3y v 258G, KBAe v ¢ b IURR TR M TH
THA - ',:)_5 P 4.@&3&,-,}¥m1 3 b BET,
&i;v@-&ri\%ftﬁbﬁﬁ-%n Tweek a A~ 7+ 5 a L VAT 3 2 £ = & ) AN %
LA, R THRBAE LBRSe 0 - A5 v HiLere 9
BTN L MR L R BB -t s 3 RBL 5 ER e THERAE
xR g

,—r

—

Sep 24~ octd
/1969

e
; L ﬂ—]j 1971
=
T_W‘r—r_ Nov. 19 =2¢
T 97/

T L] Dec. 7§ -22
‘-[ h l 19771
J\ — _P—i Rl 10—20

'_-l‘—l_j ! 197 2

4 =2 & 7 @& ¢ 7 duy
<;tt‘v”"\ dtw'}
F 1

88



[-94 VLFRIs B3

MAE ® 41 A MEKT  FEEI

EREE R A

AKBR7° 2 }r\/7 L7 &> tiRIEL (v c O)*’"%:%:’i”’, :A(a‘\bi’é%&
A21R% 6T KO TRWT 1T 225 m0 Ra R 2@ AP KARKRR WM Twe 1 9 ¢
TEMPh e s v 429 v 5 -F &M@ “TNAA- 7, 2 AtlSaemB R T E, e s
E, 25N EGap 30 VL EPIPo &M, 333 9oR Riesd £ G =t BN A /if;P céa .331?&&
Aotedrn T3 5 = Exch, TASYWMMCrIacqg-11)%cird gq\‘f(’ cp;q
CPelar Cl«p P hosa pm»«a‘/) FAUE R G C g 2 Fy d«S(a‘?;lo/\i:ﬂ
%1"‘"\7—\1’ —67011’157{?\)\ﬁX\PRfrz)y;)‘ig’&—s;Qy‘;' EWMPRANS &= DPERE B

7
P
235 772 9ME TR e FO>0 MaV) = o 7 ewlsedshi! T30 fis

n

Polar Cap Disturbances detected on the Phase of NAA signal (PCPA's)
and associated Solar Flares, Proton Events during
the IASY, 1969 - 1971

Solar Flare Polar Cap Phase Anomaly Proton Event (Ep 10 Mev)
Maximun Onsot Maxisus Dur. Onaet Haxioun Dur.
Year| Mon. |
Day| Tima |Day| Time |Day| Time | 4 |Days | Day| Time| Day| Time! rFiux | Days
O
1969| Mar. | 12 17ﬂr 12 xszu)r 12 aohu; 193.3| A3 | 12 2 | 1| 3 2.‘? 3
Mar. | 27 | 1341 27| 19| 28 [ 0.5 }“
Mar, 30| 0506 | 30 | 2030 | 217.9 | 11.9p| 30 Al 30 .18 25.3
Apr. | 10 | 0A14 | 13| 0137 | 13 0906 | 413.4 | 17.8 | 10| 19 | 13 3 |1375.0 |18
Jun. 5| 1007| 72030 8] 1400 | 100.0| 2.2 7] 21 ATS-1 3
Sep.| 25 (0736 | 25| 0751 | 25| 1233 | 138.3| 1.6 | as 9| as| 12 15.2 }
Sep. | 37 [ 0357 | 27 | 0505 | 29 | 0538 | 185.9 | 4.7 | 27| 10 | 28 3 11.3 3
Nov. | 2| 0939| 2| 1034 | 2| 1453 k03.7| 7.3 2| 10 2| 1h |1317.0
Nov. | 24 | 0922 24| 1016 | a8 | 1720 | 131.4 |- 4.8 k| 10 24| 17 3.8 4
Dec. | 18| 1602 | 18| 2003 | 121.8| 1.3 | 18| 17 | 38 20 1.1 } \
Doc. 20| 0000 | 20 | 0952 | 157.8| 2.0 | 20 o | 20 4 8.9
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Jul. 21| 1042 0 21| 2110 | 76.9| a.50| 21| 11 | 21 21 0.8
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Nov. | 510330( 5[0538 (| 70900 224,3| 8.9 s 6 6 2 420 8
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| Apre ) 20 ) 1946 | 20 | 2113 | 20 | 2352 | 96.1 1.6 | 20| 20 | 21 8 2.7 1.5
Apr. 22| 1103 [ 22 1650 | 115.3 [ 2.0 | 22| 13 | 22| 17 1.9 1
May 12 0203 | 12| 0409 | 12| 0713 | 64.1| 1,2 | 13 7|12 7 0.8
; ' May | th| 1426 | 14 | 1723 | 15 (0730 | 67.3| s.1 | 14| 37 | 15 1 1.3 7
May (1613191 16| 1350 [ 17 10644 | 121.8) 3.3 [ 16| 14 | 16| 23 | 1aus
l Sep. 12032 2(0741} 217.9| 7.5 1) 21 2 8 | 152.0 7
i Oct. | 31351 32120 s|o0518[102.5) 2.7 | 3| 17| 4| 1 3.6 | &
Nov. 24 | 0435 [ 25 | 1302 | 108.9 | 2.3 | 2% S| as| 16 1.5 2
Dec. 15 | 1750 | 317 | 0657 | 183.7 | 10.1 14 s 17 12 6.2 ((11)
Dec. [ 29 | 2335 | 29 | 2334 [ 30 { 0333 | 141.0| 1.3 | 29 30 5 | ATS-1
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