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1-27 Non-linzan  Magrelo-sonic Waves in Turbulent current layers

BK7°F ARAFEN 1R b —

Torbulent Plasma e FREMTE 13, RIK 77X 2o MB, Bz A1 4- %2 3, 8564
AR e BE 7T EF B, ke 2T BT FIE® (2 F1EER) % 1> 7502 (5o
£oare EFW B ) (L. BikHE Dt . W29 RZE (= idAERLE )k 39 $Lh K B e 2o
hr 25 B, FRUL Cppi e (1976) A, flare 0 EFILE RIE U Alash phase e S IXHE
T Bethrle.Ta 7529 ST N B ) . #:T SRock Wawes o £5K v, fhie1d; #oB6YHn
o triggering TRV Lk, HE @ FEREIEWE Lo 7°7X26, Hala hnbubord Leyens (385 BER)
o AERTMEAERAFVE <. SLA B o BB ¢ $F 33 e £25, 2270T. FURKH
Eoexa BB b 45" v v 7 . “effective turbulint mdaoﬁ'uizly, 0w, I D 2.9
WAFE RAF W IR S,

§. Basic 8. & Frmulablom -
A493F & V23R w EbTI 3 TH 2,

2P =2 AN B

”t o e F-% .-, 3/3”1;1/%_‘} L.:VLO
2T+ 797 = -kip+ F(DE)xB @ s e

7 - - =~ === /cd = —_— )

25% = yx(TxB) + R,AB (&) 4"I°a/’ ;B AT G Lo Cs &

o 7 ot
Hia Crmb1ed3 HBE NI e £4 D,.,ao((e%‘:%?%a- %ﬁz&gmq%auu-zau
2 ifnd khve R BIREWEEIT S5, E=ba+by-wt | 7€t ©,
Fov Boored P, (V. 0) BB.BO) & € v BRIL. (5.7) ap2s %3 83 % ka3,
jgL. €>0 T Po, =0, B(0.B..0) T P.Bu (3-F T H3r IRE TH,

o) 55 ¢ OB.SL‘“_._O ) [ w kf. kA O o} w /g

A 25 A B w o -st& sta U= '
73 5 w o m | W@
o

o
° ~kyBs (o) w (o] By
w By

Det |As[=0 25 TEREWR 4 55K ¥
Hars wh .
w“ wk (14 Vao) + k'ky Vao =06 () o kB O
R=bi+ky,  Ul=SE
@)X o BF 7 UV(E) = R P U5 2) + Vv Ue) e%5p) R AR=025283402 5%
EHATHL T VO & TEREAE i T3 (A0 i Andias) & ShEBIR T £33, 52
OE)»s (KT ER IR 5w I8P $UE) & LB 42 K9 BungonsTs FFEH 225
e 1) , (}) 2 ll) K2 e Bz e e
. %; %% + (l‘f"%% + b“_g_g} S 0 azw[H- }f, + lu('b' l)g:;k V..:‘mjl:l 0
{ [+ S B} (B)"]

§. Dissousions : b=- D kR ( %“)Vt: (%"‘ l)z (12)

6‘-#»\1:, o BB r %ZME reC "g’i( N L?'g"t% [ | + %‘+{%+V:(5+I)}(¥—D::L
E 1z Ep=2 "2 (Dretsenfield) &5 RSKIw b2 540 Bunemam bype o = BAKAGH o 5THET”
55, Ciub & l%’"‘)e.s.u £59  E~DBanf0" i 39278, J2T 3. AEAE B 5 2 EFE £ 0%
AEFPIL D ME T3 AT IBYELNR 10 AT~ 9 WIBT-TP$REN F v 93 5 Fsv B P 2
3%, EERTINF: Te 4B hd TR o kR < Dy %0 EFB$3 30v (R 347> 95-
ET#2) RR: ~Dm k%A1 (IOX = 5K €57 B Ccia kR i EtHITIE) 2 AT n20
by FBFpH o0 Shock waes T EXEIR e (7 Do,




1=28 Non-lingar Maguelo-sonic Waves in (nhomogenous plasma.(l)

BK2°5 X2 TR tR # & —
B 1, Gabvsiuition

BIEB AL »° -1F 035 7°5 22 Ve IERTA B AL RAFI®R 0 12F3F e » w18, 23 2o
5 a A2tz J2TAT R I T TH Ft9—-43% 20 JE R4 P21 1k > w To ATE (3 3
038% 0 @B v R BB o kb, Bk 33 2TH-ET o0 JEERDS BB 0 1275 1 BT
o ~HRIB N Asano & Tamiutd (1a%) e §-7 FFE T k. S 3HIB. H69 2. A xoprs
B by 77522 (HHBE, $lare mode ) B & 27% 13 bF. %a J25E 3578 o~ 225

Ak « ARRMIn T o7 2 BB e B ute ? wkd T ok, E7L R AF up e 4
AT 8 ¢ £33 0% . 4L WCRT T Fn0 ¥ Hove KT 3 3.

5‘;? Bdf,‘c E%‘ & meh:ons ; * ASA)‘L& 5’ Tﬂh;!—d)-' :J- Plvao_ SOC-J“PAH ﬂ (ll'LO?)
%Z«fﬁfﬁ’t‘ (3. ’)f‘_oiﬁ-i'ﬁ 7 ?&%—a o) .\,(_3)& 8 b, 3}_’-?%?3)1'55-}”51, §(0, 93"&),0)
'G.=Dp\" o il m\.? VP-; <" %(2 L'Cvgt"&i?—%: r:cex)‘ 1?-5‘”(61) . é—_%‘:ﬁ

Loz T o Scale prff , An (3 Aeatral Sheat 983 ., AT #19-% Y5HL >3 _
parameter é:jy./_; v disst paion 8 9528543 paameln Bm & same ovder € et
NI R s, 0.2 17 BIREBR (H BT w (W3 HIRP Ka2, Say
B F@othA e a2k v F b 4LL ky 3 2o BET T 8%,

€= Skp\diﬁ o fop (~w, dexs ky)
{'L= ex p C 4

900 E 2 Ra3h BWIT2,
PCEV = Rl + ef(E0D + ER(LDr - -

U (1) = eUn ) + €U (5.1t -
U G.n) = € Uy 30) +E€URGD)+ - (z)
Bl(g'[):

€ Bu(5.0) + € B (3. M+
By (3.0)= Byl € B (£ + €Bya (§,0) +-- - -
O »5 SBHAETN 2v (H s b ST FPa@) XN v CT X3 N ZtH- 146,15,
A8 Re, Voo 1370 0 B B9 Local 12 2% 3% HEEN e B, Rw o€ )rs B a
BLT% Spa AEERT 5727 (modified Bungers £5.) o\ 1454 B

2 v y W Ap )
—5% + amj’"%% FLEE

oE + (W =0 B shorh k@Bt 1h o b3k sed
€T IR ¢ Tt B ClOR SR (448 o)

§. Opplications !

Fiih o KIHERK I T6 32 5> D v 55 b0 th) GIX @

1 )
?;f _‘_a(z)(f!!)_ai —+ C(-l)(f“,: D (4) 4 pd-bo ‘_IZC( )d'l

@ 1. Frrsb AR = g, o R K .t B P=Re t  ena,
Cl) <o Bpt o) 50 % § (3" B F 3 At5-fa kb Kok fovmaion 1V B %3,
Qo FAF@ Vi 20853 o 13 “effm £ Yh < Ve KHB,

Hih ek H B (bR TR) A& (7980 « K 3T,



1—29 High=8 77 ZIF D F ) 7 F -8R

mjE LR
RO NEZ 5 deziib 2
Mckhailovskii ¢ Fridmaen Icdn e, ERE ABER (WL, Fo< ],
BLQLFAIF 4000 SRR, oA F7-2-#%&) vE2n &, Ay
77 RIH 0 BKENS, —BIFTZRIFoTgN CI0 & Sz, TI7T7 V9 T% ik
BRI H LD 01D, D OBMEAERIYS K Ile> v TN 3,

o ETIL
1 EF AF VLA CFHIFLEF - (AT B350T) v Rz 21X - X4 (¢
THHOT) 05 9 Ut Maxwell TE LT v ¢T3, BB 5 148 —HA
DB BEAEREE LS .

2 %m[/z}e/oa‘zj/ » K\ BRIFILY —RAODRE CHETA K Y 7 MEBT
VrlT, Veh » Vsh~Vie D |[Us~V5

|
B2 0 o, he WAET RILER A )7 MBEEF O F2 3,

- o MR i . \
WL, KO | ot BT HEE 817570 RFAE
cl}é@z_ g;, _’-7{2,3

=0

— a3 —gs % A 5_‘1:
A . —E-U_af)_ Y _ (E z_é’i’
=4 B 5 Amen g ¢ Ll g tns

S b D L f“ﬁ“dgw—ézwa-aﬁém
e ; e W .3
&=\ - PARY (dude € g2l f- e
M JIT otk i~ e 4 Wiy 3
Ohs = > AT fandufp €yl 47 e 2

M Wk u-ukt

S#C e - X
IS AFICF 2 T B Lh 3 L e T2 3
1 Wz >k, / 3 A LHEBFER M
2. e |>[wF] > | %c/,/éz%d & (6
B

3. kel Ul >0 )BTRS (DT HE
AP TR A TIBE [ Euie

T7RL 2 b3 NF) DU Y ko REEME T v T w 3BT LD — >
Y (T, Shbo Y7 MFFEHDNBEZ RS,

ref. Mikhallovsk'c A. B. and A M. Fridoan S Sev; %@,j?fr P2y A (1%
‘Ha/saga,w’a A., Wys&d‘ Letors 27 1/ (1977) '



1—30 }:'/ec(n shtic i  bhso— cone TEIEVES
Growth, vt eondosor

rek-te

Si—vﬁi%%@ Tﬁﬁi"— tT E/ec‘lln sttic Locs— cone ;:%E Iz S (1)
Space k¥ X EFVE NI 20, VLF emisaion, » X =X'A (2), eloctron
recpitrtion @ Xp ==L (3), X 4o fHurpd T FESENE codiF M~ s,
Scar 7'1\120 o ectron %a‘n ,aﬁ'}/‘g 75%1,6127;{ wae 9 55 7’}@ 5 Do il
LI, i s TR BB 0 g5 BIE 0 b T v A,

Ut = € Te<Ti o POV, FENT To X0 o e, R BRE A5 <
(cd part + RA pard) e L odn i iz . (&) :

Ll 20w = R U< >0 o FEFELIAN b vt <& Y, AR Hk 7w,4,g4 . -

Bz ¥EHLE.
%%utz%%ﬁ<%€&7% (M)”’Kf Qeﬁit“cﬁﬁ%, ATy = 1 o S =

zﬁbmé;#%%gﬁ’&/az NAR,

X&éc{'fb sttic ,Z:u—cj:e mrde o]%?‘e (Fr=0) {o{oﬁ 9%/( _Zywey -5/):‘/0/
roprency o FEA 2N FL I &Y Tt € S FER (6) FeXI< PR F AFR 9 TEENE
ME&;}’?JM@ ? ;mek e WK € PRI R > 1 Mfﬁ = &%/@
(1) kgse! Rt ol A »>BHR z‘-rd\ﬁﬁ%ﬂi)d e f</g
\'.vl’?;)”kﬂ/ﬁ(7) E#iﬁt S‘face /’ﬂf‘u e Lf)ﬁﬁ'fv@b\“ ﬁ?f&‘%ﬁj’rsﬁ ,\,\g:y

3N A ZL S,
[i5S £V > el et FBENENE ( fus—coe, Horns Z) g%

X Space Kk#Ev A [
%’\}g( VB,VP‘Z— W5 T A BB LB FAT : \(w<<%¢z 2a0< ) =it )
LR L o ( pxFroa<) o MR IR B P REF 5.

O Tot foaenblith /A%c Hlds 2 2004
&) Sw TG R T3 rany(%8)
) - BB F 451 FFAE

) Fuy -

(&) Doy, Fary, Guect Phpo. Flde 12 20/7(57)
(é)ﬁarm} M%/ c/,,y s 2. 943 (%£)
(N # % 3 bo B T4



1-31 Zamf 7,?7/,%;( freguen7 Ao 5’%67114;0{
Lo Eémrzzmi onode o Tolordeation

(EA
/ \ = —_ S

YL%;;DM;BTQ«;K; zb??ﬁu o BEEQTE o |>1< f/tfff/s’ /ﬁom‘%q Gy HEK o

FEHR Rl o ol ()P Bounce vesmance intbraction tH 7| < watErE
X mode o Luer j/nw Peprency 13340 VE Hr /8 WFIERE FBuc P L

EL IS T U %~¥Zﬁgq%’f RFA > ‘0 mde (FEZH %0 Tiyerae
Logs —come %1‘/'%&“"%%&3%#) L Mxed mode = %3 X'mo/e 76\“#2(, %’It
BEALNEH L e do P Vilb pB Gornstahc mode =35, (2)

>a X owede £33 K LB T Lormstecr, mede @P]ﬁ?zb\‘ksfp 2 ) FAK
$5o Moxed mode 2 EA S MK o BT KFEVEICF AT 9 0 Fredrdchs (3)
23y, i dicton franch ( lpper %Mi{ ]"’7#%7_) KoOVUTRE, RER K& 7
%w&%z T VA (#)

X miked mode H f/wm S0 AN mechamiant 9 7,5'7‘7&// 2 {>HKY,
p 8 ot = AL ;wcm t U R RS X AN (8) PR S Bv %

L AR 7 e ARG 25 ) yudition QM e o B i S R UE " F .
° Fi%o |l
0 e 0 Sl
£ 40
s [ ' 0) & HFFUR
(Yl e A ; W & ESEL
2) - KA (Bt
anode) « Wiz Dower %AY/J
201 1 : 490, y fﬂgnw7
IW" L A S N SR O JEME
SE
0 — Y
i '°’/ O’ o=
'6) 10 0E %qﬂﬁd'_
| 1 1 1 | |
e o§ L0 T B 10 ke A% s,
X Ge=10 ko
10
f
¢) o'k
-2
:—2-3 N Fowrt —’,%‘er/ Sk, TER =8 =5 (2w)
1 @) Rinsten .o, L0f 10 (58)
1 ST A S | G) Fadviihs % e il = 24ECHE)

(&) Tiwar Reo. X7 246 (760)
Prpe Pho. Flids 7 72 ('s4)



1—32 SHORT LIFE MODE OF ELECTROSTATIC ELECTRON CYCLOTRON

HARMONIC WAVES

LE K
ﬁ.ﬂL%‘tr
Dispersion curves of electrostatic electron cyclotron harmonic waves with

a phase exp ﬂ(u)t;kiﬁ, where w,t, i, and T are angular frequency, time}wave vector
and position vector, respectively)are calculated numerically for a case of real
and complex X that is patinent for a pulsed short dipole excitation of the plasma
waves. There are a positive ki anf negative ki modes in solutions where ki is an
imaginary part of the wave number |kl. Since direction of energy propagation are
in oposit each othey, these two mode waves are subjected to the Landau damping
for oblique propagationswith respective to a pervaded magnetic field. The positive
ki mode indicates usually a large value of attenuation rate and it is here called
a short life mode wave..
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An example of calculated dispersion curves of the short life
mode of electrostatic electron cyclotron harmonic waves,ki values

are indicated in the diagram



1—33 PROTON CYCLOTRON ECHO PRODUCED BY NONLINEAR INTERACTION
OF ELECTROSTATIC CYCLOTRON HARMONIC WAVES
P
$HAEL TP
In the ion cyclotron spurs (King and Preece, 1967) and proton cyclotron echo

(Matsuura and Nishizaki, 1969) observed in the Alouette 2 satellite experiment,
responses of transmitted signals are repeated with time delay of 2ﬂ'/§li, where
52i is the proton cyclotron angular frequency, A mechanism to produce the proton
cyclotron echo has been interpreted here as nonlinear wave particle interaction
processes including the following waves as i) normal mode of electron cyclotron
harmonic waves (El-wave 1), ii) short life mode of electrostatic electorn cyclotron
harmonic waves (El-wave 2), and iii) ion cyclotlon waves ( ion wave). A wave-

wave interaction between (El-wave 1) and (El-wave 2) waves produces the ion wave
around a exciting antenna. Since ion wave is produced at localized place, a local
bunche of ions due to the strcuﬁion waves rotates being associated with the ion
cyclotron motion and returns to the original production point. Surounding the
original production point, a phase information of the (El-wave 2) wave in the velocity
distribution of the plasma as a result of thermal damping of the (El-wave 2) wave.
The locally bunched ions are associated with waves which make interaction

with the electrons whose distribution have records of the phase information

on the (El-wave 2) wave. By this wave-particle interaction the (El-wave 1)wave

is again produced and observed as a echo delayin the period 2ny§§.

King, J. W., and D. M. Pyeece, Observations of proton gyro-effects in the topside
ionosphere, J. Atmospheric Terrest. Phys., 29, 1387, 1967.

Matsuura, N and R. Nishizaki, Proton Cyclotron Echoes in the Topside Ionosphere,
J. Geophys. Res. 74, 5169, 1969



SPLIT DIFFUSE PLASMA RESONANCES
1—34
AND ELECTRON TEMPERATURES

X & E
$AIAY L7 3
In Alouette 2 Satellite observations at the high. latitude region such as

at Ottawa telemetry station, a diffuse plasma resonance fDl reveals a split form
in the resonance, .. The usual form of the fD1 resonances that can be observed
at low latitude range has one peak even though the pattern reveals diffuse nature;
this usual diffuse resonance is produced as results of nonlinear wave-wave and wave
particle interaction of the electrostatic electron cyclotron harmonic waves. The
frequency split occurs in a relatively narrow frequency range centered at the
usual diffuse plasma resonance frequency. A mechanism of the splitting diffuse
resonance production is in a Doppler effect oft the electrostatic electron cyclotron
harmonic waves that are produced by a three wave decay process associated with
the turbulent areas. The turbulent areas are produced by a high intensity pulse
transmitted from the satellite; these area propagates in both way approximately
aligned in the direction perpendicular to the geomagnetic field. From a gap
frequency of the spiit diffuse resonance a wave number k can be obtained with
the Alouette.Z velocity data. Using a calculated w -kR diagram, electron temperature
can be obtained, where R is the cyclotron radius that is given by

R = J)LT/»\Q."

with Boltzmann constant X, temperature T, electron mass m and angular cyclotron

€59
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10 FOR
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frequency Q.

NUMBER OF
SCALED
IONOGRAMS
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RESONANCE FREQUENCY 1, /1
&
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The ;caled £ resonance frequency versus fN/fg for the Ottawa data.' The open
squares and s0lid circles represent the two peaks observgd on thg main resonances;
the crosses represent subsidiary resonances. The three_lsland—llke figures represent
the boundary of the f 1 data points from Quito and Santiago, )

A histogram showing tRe number' of ionograms scaled versus fN/fH 1s given at the

top of the figure.
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NONLINEAR MECHANISM OF TRIGGERED EMISSIONS (1)
1—-3¢  eeee- Current Formation due to Phase Bunching-----
H.MATSUMOTO, K.HASHIMOTO, S. YOKOI and I.KIMURA ( Kyoto Univ. )

INTRODUCTION

« The day of qualitative speculation about space science is over and quantitative analysis and
nonlinear investigation are required at the present stage. Theories of VLF emissions and other
wave instabilities are one of such problems. Amongst VLF emissions, triggered emissions are
essentially of nonlinear process. This nonlinearity is not concerned with an usual higher harmonics
nonlinearity but peculiar one. It comes from a medium change due to the field of a triggering
wave. With regard to such an instability and triggered emissions, a quasilinear investigation
has been made ( Matsumoto and Kimura,1970,1971; Matsumoto, Matsumoto and Kimura,1968 ). In case
of ASE, however, a triggering wave is monochromatic so that a particle aspect analysis is more
effective ( e.g. Sudan and Ott,1971 ). A computer simulation of a nonlinear process of triggered
emissions is, then, made based on'a particle aspect analysis.

MODEL OF COMPUTER SIMULATION

A great frequency change of ASE may be only due to nonlinear process and therefore we adopted
a homogeneous plasma model immersed in an uniform magnetic field B,. Assumptions are made that
triggering wave is plane, pure transverse and monochromatic and propagates with some amplitude
along a magnetic line of force. Triggered waves are also supposed to be plane and transverse and
propagate along By. This assumption was endorsed with current calculation mentioned below. Calcy-
lation of adiabatic motion of fhermal plasmas accompanied by triggering and triggered waves is
abbreviated, since their motion can be determined from the dispersion equation.

PROCEDURE OF SIMULATION
A flow chart of computer simulation is given in Fig.1.

Nonlinear equations of motion of resonant electrons in the field START

of triggering wave are first solved numerically for various

initial values ( 28x11x36 ). Assuming a proper distribution NesB_ b Hozutven [ 5
function of resonant electrons, a current density Jp formed by 0’"1’M 2

phase bunched electrons is, then, calculated. Through Maxwell's

equations, we finally obtain an electric field E, and the new G
total electric field E = Eq + EZ' Nonlinear equations of motion E=E;EE;]

under the feedbacked wave field are again solved recurrently.

CURRENT DENSITY DUE TO PHASE BUNCHING
As a first step of computer simulation, we computed current

Nonlinear Eqs. of Motion

densities formed by phase bunched resonant electrons for various of Resonant Electrons
distribution functions. It is clarified so far that resonant

electrons with relatively Tow perpendicular energy play an impor- t=tﬁAt|
tant and regular role in the formation of current Jg. . Calculate JRI

The authors wish to thank Prof. K. Maeda for many valuable

discussions. E2 €-- JR

(Maxwell's Egs.)

L

Fig. 1 Flow Chart
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1259 Physical Characteristics of 14 Satellite-Observed Interplanetary

Shock Waves Covered the Period from December 1967 to June 1968
ol A% B t2g
~ £= >
451 = b2 4932
14 prominent step-like discontinuities have been chosen for this study from six
months of Explorer 33 and 35 interplanetary medium data during the period Descember

1967 to June 1968. The following three conditions were used to identify these 14
discontinuities as shock waves. The first condition (Colburn and Sonett, 1966) is

that P2 > @49 T, > T4y By, > By and Bis ° Byy 2 O. The second condition (Taylor, 1969)
is that there is a large ssc event associated with the discontinuity. The third and

final condition is that there is sudden decrease in the galactic cosmic ray intensity.

The 14 possible shock events were classified into three types: (1) the flare-

associated shock waves; (2) the shock waves with recurrent nature which are formed
at the leading edge of long-lived, high-velocity solar wind streams (Colburn and

Sonett, 1966); (3) the shock waves without recurrent nature which are associated with
the solar radio enhancement,

An interesting T-VShock relation, which can be used to determine the ambient solar

wind temperature before the shock, is presented.oBy using this relgtion, the solar
wind temperature ig calculated to be 1.95 X 105 K and 3.28 X 10° K for two examples

of our shock events,

—5.8—



1—60 Coservation of t-lar Disturbances ir the Solar Wind on the Last

Haximm Solar Act_vity

% 4285 Aot Haf
Risx w7l Rtz

During the last maximum solar activity times the solar wind has been observad in occur at random

throughout the six months of Exlorer 33 and 35 interplanetary data (hourly average values) during the
cbvious

period December 19£7--June 1968 with no/\pattern. That is, the continuous, steady, symmetrical solar

wind, which many of us have pictured in our minds and associated with the smooth Archimedean spiral

of the garden-hose model of the interplanetry magnetic field, does not exist, This can be interpreted

as being due to solar disturbances in the solar wind,

Fr?m our data we found that there might be three different kinds of solar disturbed plasma
S posy
m on the normal continuous solar wind with an average speed of 370 km/sec. The first mode of solar
disturbed plasma is that it is produced by the well-known flare effect, The second mode of solar disturbed
plasma is that it may emit intermittently but often continues for weeks or months, apparently from the

same well-defined region, called M region by Bartels, on the sun, The third mode of solar disturbed

Plasma is that it might come from some enhanced (or active) region observed at radio meter or centimeter
wavelength, because the increase of solar wind velocity is often correlated with a radio enhancement.

Since the information concerning the magnetic field E, on the sun is uncertainfll, it is preferable

to compute Bo from the best e

Croe xperimental field data near the earth, Py using Parker's simple model
1963)

e 2
Bo 70 = Be (7) (£ )
13
F = 2
rom observed data Be(y) = 5.8 y,and putting r,%7 X lo’o cm at the base of the corona, r;=1,5 X 10
em at the earth, We found R

the B¢ highly increases with the solar activity,

eals that
B X2,3 X 10° Y for the normal solar wind condition, This result surcEgly e
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COMPARISON OF THE HARD SOLAR X-RAY BURST OF FEBRUARY 11, 1970

OBSERVED AT BALLOON AND SATELLITE ALTITUDES (II)

ANBSE— (9K BET), K. I Frost (NAsA), oA+ E E 30 (9237 )

On February 11, 1970 energetic solar X-rays were observed simultaneously by
a balloon in Antarctica and the 0SO-5 satellite with comparable instruments
measuring X-rays above 15 KeV. In the rising phase of the X-ray burst the time
constant was found to be almost the same in both observations, with respect to
their corresponding energy channels. A far longer decay time constant found in
satellite recordings below 82 KeV.indicates that the present X-ray burst consists

of the two components; impulsive and gradual.

The energy spectrum measured at a balloon altitude of 7 g/cm2 was found to
reflect fairly faithfully the spectrum in interplanetary space for the highex
eénergy range above 100 KeV, but was very much steeper in the lower energy region.
Such excess counts of photons amounted to ~400% and ~200% for energies of ~40 KeV
and ~70 KeV, respectively. It is suggested that this excess flux may be explained
by the contribution of the Compton scattered photons into the omnidirectional

balloonborne detector.

Energy channels
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Fig.l Intensity-time profiles of the

solar X—ray'burst observed at.a
ballqon altitude of 7 mb at Syowa
Station, Antarctica.
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Fig.2 Intensity-time profiles of the
solar X-ray burst observed by the
U.S. satellite 0SO-5.
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Sporadic E Formation by Wind-shear,
Comparison between Observation and Theory

S. Kato, T. Aso, T. Horiuchi,
Ionosphere Research Laboratory,
Kyoto University, Kyoto
and
J. Nakamura, T. Matsuoka,
College of General Education,
Tokyo University, Tokyo.

Abstract. It is attempted to find how a simultaneously
observed windshear and electron density in the lower jonosphere
AY€ consistent with the theory. The observation was done by

K-8-16 rocket flown from Kagoshima Space Center, Japan.
. used the method of characteristics for time-dependent

We
solution

of the equation of continuity which is a partial differential

equation of the first order. The calculation shows that &
d the
theory even in details. The result strongly supports the
wind-ghear theory for sporadic E formation. Our §°lut}°n
that the effective recombination rate is 10”° em -~ sec as

remarkable consistency is between the observation an

from other ionospheric observations.

suggests
found
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Paleo- and Rockmagnetism of Deep Sea Sediment from Central Pacific

R. T. Merrill, H. Kinoshita, N, Isono and H. Ling
Dept. Oceanography, Univ. Washington U.S.A.
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Stability of NRM of Deccan Traps Lavas

H. Kinoshita, M. Kono and Y. Aoki , (Geophysics Inst., Univ. Tokyo, Japan)
R. T. Merrill, (Geophysics Program, Univ. Washington U.S.A.)
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2—22 Paleomagnetism of Twin Sisters Dunite Intrusions

and Its Implication to Tectonics

M. Beck ( Dept. Geology, West. Washington State College, Bellingham Washington, U.S.A.)
H. Kinoshita ( Geophysics Program, Univ. Washington, U.S.A.)
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2—%6 Experimental Investigation of Multiple Neutron Production
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2—37 SOME PROPERTIES OF THE MEAN NEUTRON MULTIPLICITY OBSERVED
AT ENERGETIC SOLAR FLARE EVENTS

MALE . HE 3R (11%)

The time variation of the mean multiplicity in the 12-NM-64 neutron monitor
have been investigated using the data from Syowa Station in Antarctica, when
energetic solar flare particles were observed on the ground level. For three events
of small solar cosmic ray increases since 1969, the mean multiplicity produced by
solar particles alone, ﬁs, was found to be 0.109 to 0.155 below relative to that
for galactic cosmic rays. Also the conventional mean multiplicity m gave the
significant decrement of from 0.008 to 0.019. It is shown that the reasonable
power law exponents for energy spectra of solar particles could be deduced from
the observation values of these mean multiplicities using the specific yield
functions for the different multiple events from m=1 to m26.

m and ﬁs are defined by following equations.

m(t)= C(t)/E(t), (1)
where C is total counting rate of neutrons and E is total number of multiple
events. The amount of changes of m against a standard time to is expressed by

c(t) C(to)

Am(t,t )= - (2)
°  E(t)  E(t)
Also,
C_(t)+C_(t)-C_(t ) C. (tot.)
as(t’to)_ = = g o =2 e (3)
Eg(t)+Es(t)—Eg(to) Eg(t,t )

Table 1. Characteristics of three solar gosmic ray events
and associated mean multiplicities.

Event No. 1 2 3
Date Feb.25,1969 Mar.30,1969 Jan.24,1971
M L
Time basis of data 10 min 1 hour 5 min
am 0.016+0.003 0.008%0.003 0.019%£0.003
m o 1.143 1.169 1.149
m - m 0.139%0.040 0.109%0.024 0.155%0.025
m 1.282 1.278 1.304

m was averaged over 2 hours before the beginning of the intensity
increase for No.l and No.3, while over 12 hours for No.2 event.
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So far the absence of the anti-sidereal time variation has been re-
garded as a measure for the existence of true sidereal anisotropy of

cosmic ray intensity.

effective in the following situation.
When a solar anisotropy with constant magnitude and direction relative '
to the sun-earth line is present throughout the year, the daily vari-
ation observed at the earth is modulated by the revolution of the earth.

around the sun.

This criterion, however, is found to be not

Such an annual moduiation produces the anti-sidereal

time variation comparable to the sidereal, except one special case.
1f, however, the anisotropy is subjected to random fluctuation around
its mean value according to the variation of interplanetary space con-
dition, the anti-sidereal time variation becomes quite small in com-

parison with the sidereal.

Such a spurious sidereal anisotropy is

characterized by its eigen phase whose value is 6 or 18 hr for the
diurnal, and 0 or 6 hr for the semi-diurnal components.

Table I. Sidereal and anti-sidereal time variations S,T(K) arising from =
stationary n-th space distribution Fn(x) of solar origin. )
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Fig. 3 Sidereal (ISI) and anti-sidereal (1AS) vectors S
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1, cos @g= 0.1.
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