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[-9 Computer Simulation on Coherent Nonlinear Whistler Interaction

Yoshiharu Omura and Hiroshi Matsumoto
Tonosphere Research Laboratory, Kyoto University

Coherent nonlinear whistler interaction is one of the most intersting processes in space
plasma. A typical manifestation of the coherent nonlinear whistler interaction is the well-known
Triggered Emissions(TE). In order to investigate generation mechanisms of the TE, we performed a
self-consistent computer simulation using a Long Time Scale(LTS) algorithm in which & whistler
mode dispersion relation is a priori assumed for wave phase determination without solving the
equations of motion of the cold plasma. Computing motions of 36000 resonant electrons in the wave
field, and updating the wave field by resulting resonant current, we can follow a self-consistent
evolution of the nonlinear interaction. The wave amplitude and frequency is governed by the
following equations derived by the Maxwell equations.

3By v By 1 5-g 3w 3w 1 3 (kJ|)
+ — = "upVgdy —+Vq === —p Vg —(—
ats 199 2 st 3z I o et By

where Jy and Jj are resonant currents parallel and perpendicular to the wave magnetic field,
respectively. We consider a region near the equator where trapping of resonant electons is
possible. The geomagnetic field is approximated by a parabolic magnetic field. A finite amplitude

monochromnatic wave, injected into (a) (b)
the region, causes phase bunching of T - T -
resonant electrons. The resulting N SSPW WS e Jo%
. : }——IMM'-.‘___
resonant current induces damping or iy .
growth of the wave amplitude and ’°| "l
2.8 .5

change in frequency simultaneously. Bw o IR o 4 esete—————y
An example of the simulation results Eﬂ..‘k___ 9'%..}‘—

is shown in the following figure. o— '-°:r
Detailed explanation and discussion ::‘——‘—I ::L :
will be presented at the session. 48 ; e~ K ‘; i
Within the framework of the present (c)
LTS simulatin, both amplitude and Tt Ti
frequency change are  successfully o P Joo et L
observed but the frequency change "'w"_—l ] s o
is not so specutacular as in the s o S—
natural TE. However, interesting — J; s.obrfeg———o—- Jiso EEAS
features of the roles of trapped ‘-*Fh:: B o e e
and untrapped electrons are revealed. ::;ﬁ :::L

* nb ) 90 H E 160 a0

Z Z

Simulation Results: Wave Amplitude(a), Frequency(b)
and Corresponding Resonant Currents(c).

Reference

H. Matsumoto and Y. Omurag Ch_Jster- and Channel-Effect Phase Bunching by Whistler Waves in the
Nonuniform Geomagnetic Field, accepted for publication in J. Geophys. Res., 1980.
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1-18 * EXOS-B/SIPLE Station Joint Experiment ¥
o *
* o e Wave-Particle Correlation ——————- x

**t********i****t*i*****ﬁ***it*********t***************t****t*

Hiroshi MATSUMOTOl and 1Iwane Kimura2
l.Ionosphere Research Laboratory 2.Dept. of Electrical Engineering

Kyoto University
§ ABSTRACT

Correlations of both artificially triggered and natural VLF emissions with
energetic electrons are examined for data obtained by the EXOS-B/SIPLE Station
Joint Experiment [ Kimura et al.,1979, 1980a,b ].

§ CORRELATION of NATURAL VLF EMISSIONS with ENERGETIC ELECTRONS

Outside the plasmapause, a good correlation is observed between natural VLF
chorus with a banded frequency structure below the equatorial half-cyclotron fre-
quency and electrons in an energy range from 85 eV to 600 eV with high pitch angle
anisotropy with an enhanced flux in the 90° pitch angles.

§ STRONG PITCH ANGLE ANISOTROPY (SPAA)

; On six passes out of total 48 passes during the summer campaign, an interest-—
ing shift-up of energy of electrons which show the strongest pitch angle anisotropy
was observed on the inbound path crossing the plasmapause at the equatorial plane.
Corresponding wave characteristics are not generally the same on these six passes
even though the flux ang anisotropy of energetic electrons show almost the same

sgat:‘:al variation. Detailed comparison of these data will be shown in the poster
session,

S AMPLIFICATION of SIPLE SIGNALS correlated with SPAA

. An amplification effect of the Siple signals is seen when the SPAA is present
in the eénergetic electrons in the range from 0.5 keV and 7 keV. The Siple pulses
disappeared almost coincidentally with a termination of the SPAA even though the
Siple pulses were still being transmitted. In some cases, side bands of the Siple
Slgnals are seen when the pitch angle anisotropy is highly enhanced.

§ CORRELATION OF SIPLE TRIGGERED EMISSIONS with ENERGETIC ELECTRONS

_Triggered emissions were observed only in a limited period from Aug.l4 to Aug.
18 right after a big storm occurred on Aug. 13. During this period, the EXOS-B VLF
receiver picked up the triggered emissions on five passes out of nine passes [ see,
Kimura et al., 1979, 1980a,b ]. Two cases were observed on the equatorial passes,
while the other three passes are on high latitude ( 40°N) passes.

On the equatorial passes, the electron flux associated with the Sip}e trigggr-
ed emissions is high in all energy channels from 0.5 keV to 7 keV. One interesting
point is that flux is higher only in factor of magnitude than those on the other
days when no triggered emissions were observed. Another notifying point is that
the flux does not show anisotropy but almost isotropic.

On the high latitude passes, the equivalent flux at the equatorial region
on the same fielgd line, estimated with an assumption of magnetic invariant and a
dipole magnetic fielq model, is less in factors than those on equatorial passes,
if we assume the isotropic pitch angle distribution at the equatorial region.
However, if we assume a small amount of pitch angle anisotropy at the equatorial
reéglon, the estimated flux becomes comparable or even higher than those observed
on the equatorial passes. Therefore, we may well conclude that a necessary
condition for triggering of emissions by the Siple signals is a high electron
flux in the eénergy range from 0.5 keV to about 10 keV. It is, however, noted
that the high flux is not sufficient condition for triggering because we have
one example in which a high electron flux comparable to triggering cases is seen
without accompanied with triggered emissions from the Siple signals. Detailed
discussion will be given in the poster session.

Reference

Kimura, 1., H. Matsumoto, T. Mukai, K. Hashimoto, R. A. Helliwell, T. F. Bell 5
U. S. Inan and J. KRatsufrakis, papers presented at SENDAI Symposium,1979.
Kimura, I., H. Matsumoto, T. Mukai, K. Hashimoto, T. F. Bell, U. S. Inan, R. A.
Helliwell and J. Katsufrakis, paper presented at COSPAR in Budapest, 1980.
Kimura, I., H. Matsumoto, T. Mukai, K. Hashimoto, M. Morikura, T. F. Bell, U. S.
Inan, and R. A. Helliwell, to be submitted to J. Geophys. Res., 1980.
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Riser Emissions Observed in Mid-Latitude by ISIS Satellites

B OB OB A 3 R OB, O, B Lk T oK
® R B R AT
T. Ondoh, S. Watanabe, Y. Nakamura and T. Murakami

Riser emissions were observed at invariant latitudes around 54° by ISIS satellites.
The frequency of the riser emissions increases from about 9 kHz to about 18 kHz in
2.5 seconds. The time change rate of the riser frequency is 3.5 kHz/s which is
comparable to 2.0 kHz/s of the Auroral Kilometric Radiation and is larger than that
of the chorus emissions. The riser emissions with frequency above 9 kHz occurred
inside the plasmapause in the recovery phase of geomagnetic substorms.

This suggests the Doppler-shifted ion cyclotron emissions from energetic protons
precipitating from the equatorial ring current as the source of the riser emissions.
Because the electron cyclotron fregquency at the top of the geomagnetic field line of
L = 2.9 starting from invariant latitude 54° is 37 kHz which is greater than the
riser frequency. Also, the moving source excitation mechanism ( df/dt = df/ds.V)
applied to the AKR can not give the riser frequencies between 9 kHz and 18 kHz since
the characteristic frequencies of the magnetospheric plasma such as the electron
plasma frequency, fp and the electron gyro-frequency, fHe along the field line of
L = 2.9 are greater than the riser frequencies, although the time change rate of the
riser emissions are comparable with that of the AKR.

The precipitating protons with energy of 14 keV can radiate the Doppler-shifted
cyclotron emissions of 9 kHz at altitude of 6000 km (geomagnetic latitude of 35°) on
the field line of L = 2.9 where f, = 173 kHz, the proton gyro-frequency, fui= 94 Hz
and f = 180 kHz, and they also radiate the Doppler-shifted cyclotron emissions of
18 kHz at altitude of 2000 km ( geomagnetic latitude of 47.6°) on the same field line
where fHe= 641 kHz, in= 350 Hz and fp= 636 kHz.

The Doppler-shifted proton cyclotron emissions may propagate in the L-mode at speed
of about 1500 km/s which is almost equal to the speed of precipitating energetic

protons, V since the refractive indices of the proton cyclotron waves are about 200

.
at the ab;;e two points. Therefore, the riser emissions observed inside the
plasmapause may be explained by the Doppler-shifted cyclotron emissions of energetic
protons precipitating from the equatorial ring current in the recovery phase of the
magnetospheric substorms.

The bottom panel shows the f-t spectrum of the riser emissions received at Kashima
station, RRL from the ISIS-2 at 2356 UT (0849 LT) on Nov. 27, 1972 (altitude of 1368
km and invariant latitude of 54°). The transit time of 14 keV proton between the

above two points is 2.6 seconds which is close to the observed rise time.
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I_33 Substorm associated magnetic pulsations,Pi bursts,
observed at synchronous orbit

> -
$§-ﬁ' z and R.L.McPherron

€ %773%3) (ucLa)

Substorm associated magnetic pulsations,Pi bursts, have been observed
in space by the UCLA fluxgate magnetometer on ATS-6. We have examined Pi bursts
detected during September and October, 1974 by using digital power spectral
and coherency analyses on individual and statistical bases.
Characteristics of Pi bursts observed at synchronous orbit are summarized
as follows;
1) Pi bursts are detected mainly at night. The most probable occurrence time
is 19 - 03 LT.
2) They are usually simultaneous with Pi2 seen at midlatitude ground stations.
3) They are divided into three main types;
A) A 100 second irregular oscillation in all components with superimposed
high frequency oscillations (20 -30 seconds).
B) A 100 second irregular oscillation unaccompanied with high frequency
oscillations.
C) A 100(and/or longer) second quasi-sinusoidal transverse (east-west)

oscillation.
A and B types —--------- Compressional oscillations
C type = = = mmm———— pure transverse oscillation

4) Dominant period'of Pi2 component occurs around 100 seconds,
Longer period(200 seconds) ---- Quiet magnetic conditions
Shorter period(60-80 seconds) -- Disturbed conditions.
5) Ellipticity of polarization of Pi2 component
Quiet and moderate magnetic conditions
Left-handed polarization in premidnight
Right-handed polarization in postmidnight
Such a tendency becomes unclear with increase of magnetic activity.
6) Orientation of principal and wave normal axes,
Principal axis;
Polar angle ------ 80° - 90° with respect to the dipole axis.
Azimuth angle ---- westward in premidnight
eastward in postmidnight
Wave normal
Polar angle ------ 30° - 40° with respect to the dipole axis
Azimuth angle ---- 20°,160° with respect to the radial (outward) axis

In addition, Pi bursts occur closely related to the distinctive substorm-
associated phenomena at synchronous orbit,such as a development of field-
aligned current and a rapid recovery to a more dipole-like field configuration.
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energies greater than 40keV were measured by a series of
seven sounding rockets launched fram Syowa Station,Antarctica,

1 2y, BE b T R EEEF 3310 -1

ABR3T NRED, joeii
* B, *x hFER

Some fundamental properties of auroral electrons with

300

during the IMS period 1976-78 (Fig.l). The payload consists gzao- |
of a set of proportional counter and plastic scintillation g 2 meo
counter covering several fixed energy intervals. Measurements ’.:Ilmo_ = ]
under different conditions of active aurora were carried out & s g /

four times in altitude range 70 to 220 km. The observation 0 i o
results are discussed in comparison with those given by the O350 R0, IOt O 100

other three quiet-time measurements, in terms of altitude

profile, pitch angle distribution and energy spectrum.

Principal characters of behavior of energetic electrons based on the camparative studies are
sumarized as follows :

a.
1.

2.

3.

b.

1.

2.

C.

1.

2.

33

Intensity-altitude profile
At quiet time, the flux remains nearly in constant in higher altitudes greater than 120 km,
giving the background flux of 103/cm2.sec.sr.keV at 40-60 keV range and of 10/cm?.sec.sr.keV
at 80-170 keV range.
At disturbed time, the maximum flux is found around 120 km in altitude, showing the
enhancements of 105/cm2.sec.sr.kev or greater and 102/cm?.sec.sr.keV at 40-60 kev and
80-170 keV ranges, respectively.
The electrons having pitch angle near 90° have most daminant dependence against altitude.

Pitch angle distribution

At quiet time, the pitch angle distribution shows a peaked flux at pitch angle near 90°,
regardless of energy and altitude.

At disturbed time, the peak position in the pitch angle distribution exists in near 60°
at 120 km or less in altitude and it shifts toward the lower pitch angles with increasing
altitude and/or with enhancement of auroral disturbance.

Energy spectrum

At quiet time, the exponent of the power law spectrum is found in 4 to 5 and is kept almost
in constant against altitude.

The exponent becomes scmewhat larger at smaller pitch angles, by a factor of 1 for the
pitch angle range fram 90° to 30°.

At disturbed time, the exponent is enhanced up to 7 to 8 at near 120 km in altitude, and

it tends to 4 to 6 above and below there, with some pitch angle dependence.

61—
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1‘76 Auroral Kilometric Radiation and Magnetospheric Substorm

Akira Morioka Hiroshi Oya

Geophysical Institute , Tohoku University

The auroral kilometric radiation (AKR) and its relation to the development of
the magnetospheric substorm have been studied based on thé data obtained by JIKIKEN
(EX0S-B) satellite. The occurrence of AKR is closely correlated with the intense
UHR emission outside the plasmapause at the satellite position; the evidence clearly
suggests that the development of the field aligned current system is asoociated with
AKR generated at the upward current region , and with the UHR emission at the
downward current region.

The drifting plasma due to the electric field that is generated in the magneto-
sphere at the moment of the magnetospheric substorm is.derived from the frequency
change of the plasma waves. (see Fig. 1). The enhancement of the westward electric
field in the duskside magnetosphere is detected simultaneously with the appearence
of AKR. The altitude of the center of the AKR source region varies with intimate
relation to the substorm activity suggesting that the generation of AKR is taking
place in the region where the polar ionosphere and the magnetosphere are predominantly
coupling through the precipitating or upgoing particles.

From the fine structure of the dynamic spectra of AKR, it is suggested that

the source of AKR might be closely related to the double layer type eleCtrlc gele
along the magnetic field.
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i i i iod range
Resonant oscillations of magnetic pulsations in the'pezloATs )
1—78 from 40 to 150 seconds observed at synchronous orbit by

P& 8, mvega, £32 4 ¥ (BSK T

Highly monochromatic sinusoidal oscillations in the perlod.zaniisfzom
40 to 150 seconds are frequently observed by synchronous satelllteiongitude
during August 1975, in which the satellite is located at 35 e:s ——
and close to the geomagnetic equatorial plane. The present stu y.c oo
with an examination on wave characteristics of these monochromatic sin events
oscillations and on an oscillation mechanism by analyzing a lot of wave

i WS ;
observed by ATS-6. The results are summarized as follows;
1)

2)

i i i 1l wave forms.
The oscillations are nearly monochromatic and 51nu501daeCially o
The oscillations dominate in a transverse component ,esp
radial component of the magnetic field. ' A Ik
The oscillations do not show any compr3551ona% cha e, U E—
The oscillations are detected almost inexclusively in
from 07 to 21 LT. ) . )
i ariation;
The period of the oscillations show a clear local tlm: :. -
i i i ime.
the period becomes longer with increasing in the loga Lo A
r
The period of the oscillations ranges from 40 to 170 s
the peak to peak amplitude attains from 1 to 20 nT. b be
i i are ex
7) From the above results, observed osc11%atlons s
Second harmonic oscillation of a standing Alfven

3)
4)

5)

6)

Z : 4

In addition to these characteristics of resonant OSC1llat;0n:azzlizte
obtained by the satellite situated near the magnetic ?quator,t : Pc4 while
Provides us different characteristics of the oscillation mode o i August
the satellite was located about 10° from the magnetic equator during
1974. The characteristics are summarized as foll°W37' ;s the
1) The oscillations occur in transverse and compressional mOd?si tion
occurrence Probability is almost same in both modes of oscilla ne;t
The transverse mode oscillates dominantly in the eaSt-wes? comi° .
The transverse mode occurs in the early morning sector,while the
compressional mode in the dusk sector.

indi al time
The period of oscillations does not indicate any clear loc
variation.

2)
3)

4)

i magnetic
5) The local time dependence of occurrence probability of these g

i ton
oscillations shows almost same character of the energetic pro

i September
oscillations with similar period ranges obseved during June to P
1974 by ATs-6.
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Identification of Mixing Frequency Components in Geomagnetic-Field Data
by Multiplicative Homomorphic Filtering

T. OKUZAWA

Univ. Electro-Commun.

Geomagnetic-field data contain mixing frequency components which

are produced by nonlinear process in the solar-terrestrial environment.
Multiplicative homomorphic filteringl)

these components in the data.

is thought to be useful to identify

The aim of this technique is to remove
the mixing frequencies from a cluttered spectrum, leaving only the
spectral lines which correspond to external inputs to the geophysical
system.

2 3)'I'his procedure will be effective for analyzing any geophysical
dataj’’

provided that the nonlinearity in the geophysical system is

simply represented by multiplication. The present paper gives an out-

line of the technique and shows the result of analysis on the geomag-
netic-field data ( horizontal component ) at Kakioka during the IMS
period. Mixing frequencies resulting from solar rotation, earth's ro-
tation, tidal force, and unknown sources, have been isolated. The re-

sult is summarized in the table shown below.

Measured Freq. Theoretical Freq.
Origin
(c./day) (c./day)
Solar Rotation ( 0.035 R°=0.037 ) == 27 days
0.967 Rl_-l-no=0.963
1.040 ) Rl+=l+R°=1.037
1.957 R2_=2—R°=1.963
2.034 R2+=2+R°=2.037
2.962 R3_=3-R_=2.963
3.039 R3+-3+R°=3.037
Lunar ( 1.931 L,=1.932 ) ~- so-called L2
0.932 L, _=L_~1=0.932
2.933 Ll+=L°+1-2.932
yrknown ( 0.073 X =0.071 ~ 0.073 )
* Resolution bandwidth = 0.003 c./day
References

1) Oppenheim,A. V. and R. W. Schafer, Digital Signal Processing, Ch. 10
Prentice Hall, 1975.

2) Ulrych,T. J., Geophysics, 36, 650, 1971.
3) Bernhardt,P. A., J. Geophys. Res., 83, 5212, 1978.
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Geomagnetic Field Dependence of Electron Collection
in the Accelerating Probe Region

K.I. Oyama, K. Hosoya and K. Hirao

Institute of Space and Aeronautical Seience
Univ. of Tokyo

Abstract;

Laboratory experiment was carried out to see the geomagnetic field dependence of the
electron collection by means of 13 cm length x 3mm diameter cylinder probe with two guard
electrodes attached to the both ends of the cylinder probe. Angle between the probe axis
and geomagnetic field is changed from 0° to 90°. Ar. gas pressure is changed from

A torr. Plasma density of 104 ~ 105 ele/cc is produced by means

1x107% torr to 1 x 107
of back diffusion type plasma sources. Our preliminary conclusions are;

Electron current collection in the accelerating region is remarkably influenced even
in the presence of earth magnetic field and the collection is controlled by plasma density,
temperature, and electron gyroradius. However background pressure also seems to control

the electron collection. Electron density measurement by means of Langmuir probe should

be carefully treated in space plasma.

References;
Szuszczewicz, E.P. et al; Magnetosheath effects on cylindrical Langmuir probe,
NRL Report 3683, 1979.
Laframboise, J.G.; Theory of a cylindrical probe in a collisionless magnetoplasma,

Physics. Fluids, 19, 1900, 1976.
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I-41 SCIENTIFIC SATELLITE EX0S-C

T. Itoh (ISAS, U. of Tokyo), H. Oya (Tohoku U.), T. Ogawa (U. of Tokyo)
EXOS-C Science Team.

SCIENTIFIC OBJECTIVES

(A) Remote sounding of minor constituents in the middle atmosphere.
(B) Study on the wave-particle interaction in the ionospheric plasma over the Brazilian geo-

magnetic anomaly and the auroral zone.

SCIENTIFIC PAYLOADS

(A1) Limb scanning radiometer for the 1.27 um infrared atmospheric band airglow to deduce the ozone
density in the altitudes 70-90 km.

(A2) Ultraviolet spectrometer for nadir observation of the backscattered ultraviolet (2500-3500 )
to obtain the ozone profile in the altitude region 25-60 km.

(A3) Solar image-radiometer in several visible and near infrared bands for the 1imb absorption by
stratospheric aerosols, ozone and nitrogen dioxide.

(A4)  Infrared solar spectrometer for the 1imb absorption by stratospheric water vapor, methane and

nitrous oxide.

(B1)  Topside ionospehric plasma sounder, including a receiver for the emissions from electric power
lines.

(B2) Plasma probes for electron density and temperature.

(B3) Energy spectrum analyser for low energy precipitating particles.

(B4)  Flux monitor for high energy precipitating particles.

Total weight of the spacectaft will be 200 kg, and orbital parameters are: perigee 320 km,
apogee 1000 km and inclination 73°. It is scheduled for launch during the period of Middle
Atmospheric Program, 1982-1985.




11-42 Is Te cqual to Ty at the heights of 100 to 120 km

K.I. Oyama and K. Hirao

Institute of Space § Aeronautical Science, University of Tokyo, Komaba, Meguro, Tokyo

Abstract Low and mid-latitucde lower E-region electron temperature profiles which were obtained by

means of an in situ probe were collected. Profiles which are dis-
cussed here cover the heights of 90~120 km and measurement reli-
ability at these height is discussed mainly in terms of electrode
contamination and aero-dynamical heating. Although measurement
errors might exist in some of the electron temperature profiles,
it is conclusively described that daytime electron temperature is

very oftenmuch higher than the possible neutral temperature and
Te = Tq is rarely seen.

References K.I. Oyama and K. Hirao, Planet. Space Sci.,

Vol. 28, 207, 1980

TABLE 1. ELECTRON TEMPERATURE MEASUREMENT BEFORE 1969

in; Ref.

Data Rocket  Time of flight et Experimenter No. R, Probe Remarks
34, 67/1024/1314  Arec. yn and Wand 13 93 RPT
SA; 67/10/27/1314  Arec. g:gllynandWand 13 125 RPT
B, NASA 1852 68/5/17/1518  Arcc. Brace et al 4 59 dc
B: NASA 1806 68/8/26/1351  Wall. Brace et al. 4 7 de
B, NASA 1851 68/8/8/1410 Wall.  Brace ef al. 4 113 de
B. 60 63/4]18/1604  Wall. Brace et al. 4 33 de
g- 14303 66/11/12/1300  Cass.  Smith et al. 18 80 dc
P LUk 67/1/31/1350  Wall.  Smith et al. 18 109 de
L2710 66/6/14/0418  Wall.  Smith et al 18 31 de
M Rocket 1 68/3/30/1057 Volg. Andreyevaetal 1 154 dc E, at 105km
Al Rocket2 691211100  Volg Andreyevacral 1 85 de E at 97km
A e S ORI Vog Andeemdal 1 68 e Eal 92km
G‘ Rocket 4 69/6/10/1104 Volg. Andreyevaetal. 1 120 dec. E, at 109km
iy 68/829/1415  Thum. Gupta et al. 6 64 dc

12008 68/8/292300  Thum. Gupta et al. 6 64 dec

TABLE 2. Erecrron TEMPERATURE MEASUREMENT AFTER 1970

Firi Ref.
Data Rocket  Time of flight ey Experimenter  No. R, Probe  Remarks

T SLs02 72/413/1035 Woom. Timothy etal. 22 13 ac.

S NAlSIA m0N00s  Wan! smmr o a2 E, 31100.5 km
& MR 14313 T3B3M100  Wal  Schuw eral 16 21 dec E at101.6km
s 14476 TUB20M444  Wall Schuzeral 16 82 de. E at108$
S: NA14475 7148 and 114,6 km
Z NC325 18120/0419  Wall.  Schutz et al. 16 82 dec E,at118.5km
6 7416292031  WSPG Spuscrewice 20 30 ac E at106km
3 and Holmes (pulse)
Ky KOMSS  76/9/16/1100  Kago., Hireo arnd Oyama'}8, A9 2

K. K-9M-47 74/9/19/1100

Kago. Hirzo and Oyama 8 51 ac
'{_‘ K-9M-30 71/1/16/1615 Ka:o. Hirao and gtma 8 67 ac
Ko K-9M-32 709271542 Kago, Hira and Oyama 8 87 ac.
A C62 64/10/5/1630 Hamm. Aubry et al. 2 0 ac E, at105km
A, C-63 64/10/7/1642 Hamm. Aubry er al. 2 20 ac E atl04km
oo 20:11 71/4125/1100 Thum. Oyama and Hirao 14 44 ac.
Us 14.53 75151281526 Chil.  Smith et al. 19 13 ac

K. §-210-7 72211771700 Kago. Oyama and Hirso 9 137 dc
(clean probe)
Ko K-9M-38 721212271500 Kago. Oyama and Hirao 8 167 a.c.

Woom.: Woomera, Australia, 31°S, 137°E.
Kago.: Kagoshima, Japan, 131°05°E, 31°15'N,
Hamm.: Hammaguir, Sahara, Algeria,

Chil.: Chilca, Peru, 127311, 76°47'W.
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]I—56 On the decay of stratospheric aerosol content enhanced by volcanic eruption

Y. Iwasaka,_A. Kobayashi, S. Hayashida («“;ti,ﬁ}f’a ‘]T‘*%E%%‘f R 4ZF3)
Water Research Institute, Nagoya University (Z%I’;Rr’} 7,\@}’*’? 'Z‘T‘?lf'i.)

The decay processes of stratospheric aserosol content enhanced by strong volcanic
eruption is researched using numerical model ( one dimensional and time dependent
model). During the calculation, the change of size distribution, of total mass
content, the decay life time of aerosol layer, and so on are researched.

The life time of decay on stratospheric aerosol ‘content was estimated by
many investigators ( e.g., Hofmann and Rosen, 1977; Russell and Hake, 1977) on
the basis of various measurements. In table 1, the decay life time constant

are listed up.

Table 1

Decay life £ime of stratospheric aerosol conient

decay life observational period ' comment

11 months .. Feb.'T5 - Nov.'TS Menlo Park(37°N, 122°W), Russell jand Hake,1977
12 months i <. « Jan.'75 - Deci!TS %ii, Laramie (41°N;105%W), Hof@a&p and; Rosen, 1977
21 months Aug.'T5 - Dec.'T8 ?

Nagoya (35°N; 134°E), present analysis

i Ry S e 2. 481

: t% g = By ; 3 Y A8 3 edlW Y “ ' AR

The initial conditions’ were decided refering the measurements on the volcanic

$ RS | . ] B . s w . - N L 4
eruption of mouynt ST. HELENS ( May 1980). ¥ . s 3 B R 8

The detail of numerical results will be presented, and elementary processes which are.
) g&: :

N
controling the decay of stratospheric aerosol content will be discusséds [ £ % |t oA R
v e TR S5

Our numerical model is including the coagulation of 'éerosol;barti'cles, edd);
: £ 4 ol oL
diffusion processes ( only vertical direction), condensation of “2501. vapor on ot

the surface of preexisting particles, and sedimentation of aerosol.
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Numerous observations of atmospheric wind and waves by the meteor radar and other techniques have
revealed significant variability of diurnal and semidiurnal tidal structure in the upper atmospheric
region.  Though synoptic features are well delineated by the well-established classical tidal theory
(see e.g. Chapman and Lindzen, 1969; Kato, 1979), specific snap-shot observations do not always seem to
be compatible with it. The final goal of the present work is to resolve this variability of diurnal and
semidiurnal tides through suitable choice of forcing, dissipation and, more interestedly, of background
mean zonal flow associated with latitudinal temperature structure. i

The method of analysis is based on the original work by Lindzen and Hong (1974) for the semidiurnal
tide. Now the efforts are concentrated to reformulate and establish the computational scheme, aqd to
quantitatively estimate the sensitivity of tidal structure at meteor heights relative to changes in the
background mean wind, atmospheric structure and forcing in the whole region. :

For the former stage of the analysis, algebraic manipulations of simultaneous partial differential
equations are substituted for by computer processing using a symbolic computation software called
"REDUCE".  This software can menipulate complicated set of equations including linearization and small-
(Rossby)~parameter approximation procedures. Further extension to allow for background meridional
circulation and moderate Rossby number is also feasible with less efforts. The final equationis availa-
ble in a FORTRAN compatible form which is subject to numerical analysis using well-known Lindzen and
Kuo's algorithm. (Lindzen and Kuo,1969) The temperature distributions of both equinox and solstice are
aﬂqpted from CIRA 1972 model, from which background zonal wind is calculated by the thermal wind relation-
ship.

Fig. 1 illustrates an example of the calculated tidal structures which shows the effect of mean
wind on the semidiurnal westerly wind excited only by (2,2) forcing. As has been indicated by Lindzen
and Hong, mean wind induces higher order modes, thus complicating the tidal structure. In particu1ara
tidal amplitude seems to augment at higher latitudes due to predominance of higher order modes generate]
in the strong westerly wind regime of the winter hemisphere. Also upward shift of 28 km phase reversd
at higher latitudes is evident in the summer hemisphere.

SEMIDIURNAL WESTERLY WIND FOR (2,2) FORCING

R TR R
RINWL M

e 108
ATTIOL

3.135 -3.108 3.1%0 -3.1%0 3,181 -3.081

NO WIND EQUINOCTIAL WIND - SOLSTITIAL WIND
Fig. 1 Effect of mean wind on the semidiurnal westerly wind excited by (2,2) forcing.

Various interesting aspects of the calculated results will be given at the assembly.
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1I-66 LONG-PERIOD MESOSPHERIC OSCILLATIONS OBSERVED WITH THE ARECIBO RADAR:
A PRELIMINARY RESULT

S. FUKAO!, T. SATOl, Y. MAEKAWA!, S. KATO2, T. TSUDA2, I. HIROTA3, K. FUKUYAMA® and M. P. SULZER*
! Department of Electrical Engineering, Kyoto University

2 Jonosphere Research Laboratory, Kyoto University

3 Geophysical Institute, Kyoto University

% Arecibo Observatory

It is widely known that long-term behavior of the mean zonal wind in the tropical middle atmosphere
exhibits some remarkable features such as quasi-biennial and semiannual oscillations. However, there
still remain much to be studied on the dynamics of the tropical mesosphere. It is suggested that
large-scale waves play an essential role in producing the zonal wind variation in the tropics, but very
little is known about the nature of wave disturbances in the upper mesosphere, except for atmospheric
tides, mainly because of the sparsity of measurements in this region. It should therefore be emphasized
that continuous observation with high resolution is required to study long-period waves in the wind
field.

Recent progress in high-powered radars, though Timited by both observation station and period,
makes it possible to investigate the temporal variation of mesospheric winds, and significant results
have been obtained, especially, for the short-period wind oscillations due to gravity waves. MWind
oscillations on time scale longer than one day will be one of the very important subjects for radar-
aided aeronomy in the near future.

In the present study an attempt to investigate the nature of long-period ( > one day) waves in the
tropical mesosphere has been made with the aid of radar observations at Arecibo (18.3°N, 66.7°W).
Altitude and time parameters of the current observations are given in Table 1. We will present first
a comparison of the mean zonal wind with the meteorological rocket observations at Antigua (17.2°N,

61.8°W), followed by a preliminary analysis of the long-period oscillations.

Table 1 Observational parameters

Date : 1-15 August 1980
Altitude range : 50-100 km
w interval : 600 m

Time interval : 2 min
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METEOR RADAR OBSERVATIONS AT KYOTO (IX)

by
Toshitaka Tsuda, Takehiko Aso, Rei Ito, Toru Nonoyama,
Jun Tanii, Akihiro Iguro and Susumu Kato

Tonosphere Research Laboratory, Kyoto University

i i i ears
The Kyoto meteor radar has been continuing observations for three y

i r
(Aso et al., 1979, 1980; Tsuda et al., 1980). As GRMWSP (Global Radio Meteo

Wind Stud
carried out in Janu
Post and Telecommun

arrival angles of a
1 km).
harmonic anal
These methods

i ;% Y d: re
y Project) during the pre-MAP period, observa§1ons of meteorMFaggiingf
T ary 1980 by both Akita radar which is operated by Min
ications, and Kyoto radar. A & T
The phase sequencéd interferometer (PSI) completed in 1979 dglsi?on of
meteor echo with an accuracy of 0.5?(a}t1§uﬁgt;§35 b
We can detect height variation of tides by statistica lation by Salby(1978).
ysis proposed by Groves(1959) or function interpolation by

i time
B ot menslonal wipd s asdgu;::iogidogeﬁiggurnal
and altitude. we determined seasonal variations of the791u1980- e
tide, and the quasi-two days oscillation(Aso et al., 1979, ;
1980) .

New results of our observations are as follows:

— A direction of tidal wind rotation;

The tidal wind for the fundamental mode ;otateg CI°€§Z;:E(;gtghe1980)-
northern hemisphere according to the classical tl@al = 19%9 <7 éyoto.
The semidiurnal tidal wind usually rotated clockwise i e ot
The diurnal wind component sometimes rotated in the opp

—— A daily variation of diffusion coefficient;

ic densit

The diffusion coefficient is closely related to ﬁgglzgmgngZi;gt a 4
and temperature (McKinley, 1961). The PSI system edetermined from the
daily variation in diffusion coefficient which l21) The amplitude of
decay rate of meteor echo intensity(McKinley, 1910 to 15 % of the static
the diffusion coefficient variation ranged from ot.me It seems
value, with maximum occurring at 6 hqurs local solaifflsién coefficient
an interesting future posibility to interpret the d u

, e z
variation in terms of atmospheric temperature variation caused by
solar activity.

— A correlation between a solar activity and a tidal energy:

A = . i wave
A quantity pvjss2 (i=1,2) was calculated as a“.mglca;‘[ton gfuggilwind
energy, where p, vl and v, are static atmospheric e?s yﬁay—to—day
amplitude and semidiurnal wind amplitude, respective y'lated with the
variation of tidal energy in the diurnal wind was ¢°r€ed at Toyokawa
flux density of solar radio emission at 9400MHz detec gion)
observatory in 1980 (Monthly Report of Solar Radio Emis '
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H“73 The Energy Sources of Jovian Decametric Radio Waves

Hiroshi OYA, Tetsuro KONDO and Akira MORIOKA
% % A BER #/%) BB

Geophysical Institute, Tohoku University

The contribution of the energy input on the Jovian decametric radio waves from the Io, Io-
torus, and the Jovian magnetosphere has been investigated making the calculation of the ares of
the source region of the Jovian decametric radio waves, observable from the earth, using the
criterion as: i) the decametric radio waves is emitted in the nearly perpendicular direction
to the magnetic field, ii) the normal direction of the ionospheric boundary nearly coinsides
with the direction of the local magnetic field. The injection of the energy sources are
considered being separated into four sections as (I) 4.9<L<6.9, (IT) 6.9<L<10, (III)
10<L<20, and (IV) 20<L” The calculated results indicate that the main contribution of the
energy input for the non Io related A and B sources is mainly in the deep magnetosphere corres-
ponding to the region L >20 while the effect of Io-torus for the non Io related source is very
weak.  The C source is also related to the energy input from the deep magnetosphere L>20.

The remarkable Io effect is also interpreted by the present calculation; i.e., the estimated
To positions responsible to be the Io A and B sources are completely consistent with the
observational results.

* see the following figures

INCLL. 80~50"
S 6eg 80-100" S 6g scr00

!

NUMBER OF UNIT AREA
NUMBER OF UNIT AREA

%0 s %0 160 270 360
CML
Figure 1. Calculated source Figure 2(a). Calculated source Figure 2(b). Same as
area around the north magnetic area around south magnetic pole Fi 2(a)
pole versus CML in System II versus CML in System ID(1957) RS ST L0,
(1957), corresponding to each corresponding to the energy
energy injection section. injection section of 4,9¢L<6.9
The shaded portion correspond , 6.9¢<L<10 and 10<L<20. The
to the ineffective area that is shaded portion is same as given
defined in the text. in Figure 1.
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ﬂ]"ZI SEASONAL VARIATION OF THE MESOSPHERIC 0ZONE
OVER UCHINOURA: UPDATED RESULTS

T. OcAwA, GEOPHYSICS RESEARCH LABORATORY, UNIVERSITY OF TOKYO
T. WATANABE, PHYSicAL INSTITUTE, UNIVERSITY OF TSUKUBA

Results from rocket measurements of the mesospheric ozone at Uchinoura ( 31°N ) during
1970-1979 are presented. The measurements were made with solar ultraviolet radiometers
0t 2 or 3 wavelength passbands. A change in look angle of the radiometer due to @
coning motion of the rocket usually causes a spurious intensity variation which CQuses
g serious problem in data analysis. A correction with the aid of rocket aspect datd
from solar and geomagnetic sensors was possible, but sometimes found to be insufficint.
After all we have developed a solar tracker which can work on board a spin stabilized
rocket, Results from 9 measurements were carefully examined with respect to an
apparent change caused by inhomogeneous data quality. Data are available for either
January/February or August/September, and seem to indicate a reality of the seasond! ’
variation in the mesospheric ozone. At 60 and 70 km altitude levels, the ozone densit
Was about twice larger in January/February than in August/September.

FIGURE  0Ozone densities at soge
selected height levels. Fille

10/ circles for January and FegruarV»
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N T """ * S ) $K/M i Krueger-Minzner mid-latitude it
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m_22 Observations of the Atmospheric Sodium Layer
by a Tunable Dye Laser Radar

F. Tomita, H. Kamiyama, T. Onuma, S. Okano and M. Jumonji*
Upper Atmosphere and Space Reserch Laboratory, Tohoku University

* The Hachinohe Institute of Technology

TRIGGER SIGNAL -
: : TO POWER TO RECEIVER SYSTEM
Attempts have been made to achieve a high

output power of a flashlamp-pumped tunable dye
laser used in a radar system for the atmospheric
sodium layer observation. In 1972, we already
succeeded in observing the atmospheric sodium
layer with our previous system. The temporal and
spatial resolution of the observed data, however,
was not satisfactory because of an insufficient
output energy (1-2 mJ). Improving our oscillator

head, we have succeeded in gaining a high output 1 Torn,
energy of more than 50 mJ in a bandwidth of Fig.1 Block diagram of the transmitter system.
0.003 nm at 589.0 nm. Table 1 Chracteristics of the lidar system
Transmitter Reciever
Fig.1 shows the block diagram for our ex- Have Tength 589.0 nm Area 0.3m£d
x ; 4 Repet. rate 0.25 Hz Field of view 5 mra
perimental ?ysteT and the 1nstrumenta1 param Divergence 2 nrad Band width > nm
eters are given in Table 1. The oscillator Input ene.  200X2 J Hight resolution 1.5 km
head is consisted of a quartz dye cell (10 mé X Dye: Rhodamine 6G 1X10'4M/] isopropanol solution
150 mm) and water-cooled flash tubes. They are Spacings (mm) Total width of OQutput
placed along focal axes of a double elliptic of etalons spectrum (nm) energy (mJ)
cylindrical reflector. The spectral narrowing 0'0] ]? ggg
and tuning is effected entirely by means of 0.01 0.2 0.04 100
three sets of Fabry-Perot interferometers. Each 0.01 0.2 4.0 0.003 >50
: . . s COUNTS / 10 RICROSEC / 200 SHOTS
etalon consists of two mirrors with inner faces o Vo 2 = s o~ 80
flat to /20 and 50% reflectivity. And their T B 1 1 1 1 !
temperatures are kept constant within *1°C for R TRh0greio d
32 76.5- 79,5 .
the first and the second etalons, and within 85 Teio58i.0 B
£0.05°C for the third one. The third etalon sS4 79.3- sz, .
also acts as the output mirror simultaneously. 5. 81.0-. 40 o
5 . Te 82,5 B5.% .
The final laser spectrum, tuned to sodium 02 O .
line, is monitored by a spectrometer and a 35 B%.5- 6. .
Fabry-Perot interferometer of 0.06 nm free i 82:0%:90,0 .
] &0 65.5- 91,3 .
SpeCtra range- &1 90.0- 93.0 -
&2 Y1.%- va.s -
Fig.2 is an example of the observed data € 93.0- ve.u .
obtained recently from our observation with :: ::"?:5 .
WO= W0 .
200 laser shots. 66 97.5-100.5 .
67 97.0-102.0 .
48 100.%-103.% .
6% 102.0-10%.0 .
70 103,5-108.% \d
71 105.0-100.0 e

1 1 1 1 1 1 1

Fig.2 Data obtained with 200 laser shots
on Sept.1, 1980, 2110 - 2124 JST.
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m~23 Mixing ratio of water vapor in polar middle atmosphere and serosol

WA +AR Y 0 KERE . ITO Y LAF)
Y. Iwvesaka (-;‘,4;2-5\7?\5%)

Water Research Institute, Nagoya Univ./ National Institute of Polar Research
(FZBRT KA FZAT B2 T nL2T)

During the summer above the polar area, at height of 80 - 85km, noctilucent clouds
develop. And during the winter, so-called "Cist" can be found out in the stratosphere.

The clouds consist of solid particles that scatter sunlight. The particles
are formed by water deposition on to the surface of condensation nuclei which, according
to one hypothesis, are provided by ion-molecular reaétions. For the purpose of investigating
the details of the physics of particle formation in the pesopause region or stratosphere,
¥e formulated a simple l-dimensional numericael model. The model computes the distribution
of particles as a function of height and radius of particles. It also computes the height
distribution of water vapor mixing ratio which is changed by the downward transport of
“20 in the ice-phase. It is assumed that the particles start off as stable
nuclei with a certain distribution in radius and height. This model also assumes that
the further growth of the particles take place through deposition of water vapor on the
Particles from the surrounding supersaturated atmosphere.

In fig. 1, we show sample of numerical calculation which is describing the particle

radius as a function of height under given water vapor mixing ratio, and temperature

distributions.
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OBSERVATIONS OF SAR ARCS DURING GEOMAGNETIC STORMS IN SEPTEMBER 1978

S.OKANO and J.S.KIM"
Upper Atmosphere and Space Research Laboratory, Tohoku University

* State University of New York at Albany

During consecutive geomagnetic storm periods with sudden commencements on

September 25 and September 29, 1978(UT), Stable Auroral Red arcs were observed

at

a field station near Albany, New York on the nights of September 25/26, 26/217,

28/29, and 29/30(EST). The measurements were made with a multicolor meridian

sca

(1)

(2)

(3)

(4)

nning photometer and a 6-inch high resolution Fabry-Perot interferometer.
The observational results are the following:

During the observation periods, no clear relationship was found between
hourly t)st values and the SAR arc intensities, while Rees and Akasofu (1963)
showed a correlation between these two quantities for the SAR arcs in IGY
period.

In most of the observation periods, SAR arc intensity is seemed to be related
to the intensity of 6300A emission from aurora which was visible to the poleward
of the arc.

As an exception to the above, the SAR arc on the night of September 26727
disappeared occasionaly when auroral activity was enhanced.

Though the SAR arc on September 26/27 was detected as soon as the observation
was started after evening twilight, the appearances of the SAR arcs on
September 25/26, 28/29, and 29/30 were detected in the course of each night.
This suggests that the SAR arcs appeared consecutively from the night of
September 25/26 through 29/30, except the night of September 27/28 when
observation was precluded due to unfavorable sky condition, were not a

continuous one arc encircling the whole globe throughout this period.
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]II -37 Natural Remanent Magnetization of The Fusion Crust of Stony Meteorites

A EHERABHRBEORIZIKSLA

Takesi NAGATA
National Institute of Polar Research.

The natural remanent magnetization (NRM) of three achondrites (YM-74037, YM-75011 and ALHA-T7302)

and an L chondrite (YM-74065) has newly been examined in detail in addition to previous results of a similar
study on 4 achondrites and 2 ordinary chondrites (Nagata 1979). An example of changes in the direction of
residual NRM caused by successive scrapings off the fusion crust from the surface is shown in Fig. 1.(YM-
75011). From the changes in the direction and intensity of the residual NRM caused by scraping the fusion
crust off, the intensity distribution of anomalous NRM within the fusion crust is obtained as shown in Fig.2.
for example.

Generally, the anomalous NRM intensity (Ip) of the achondrite fusion crust is 10 - 102

times as large

as the intensity of uniform NRMof the undisturbed interior parts(I,°) and the direction of the fusion crust NRM

is different from that of the interior NRM, as summarized in the following table, where d is the thickness of
anomalously magnetized fusion crust layer anc_l@ is the angle between the average direction of IF‘C,_‘{nd grar o-f ! 9_

g ~§§?Ple YM-7308 YM-T4037  YM-7T4159  YM-=74450 YM-75011  YM-75032 ALHA-77302  unit
_Parametor| (Ho) () () (=) (2u) (o) (=)
| tpe | 14x10 3.ax1070 1 303x102 | dleno4d L8isxiontih w4isxiort Tadx1or B jien/gm
I° 6.3x10"0  2.3x10°0  1.8x10-5  1.25x10~6  6.8x10-6  5.3x10°6 4.1xt0° | "
do I o.5 0.6 0.4 0.8 0.15 0.4 0.2 mm
® 130 Fise o msis NARYS 150 <15 ZOMIGR) caErecs
) I RN A v
The anomalous fusion crust NRM of achondrites can be interpreted as due to acquisition of TRM in the
geomagnetic field on their entry into the earth's atmosphere. Since the fusion crust is & product plixe=
melting of the surface layer in the earth's atmosphere, however, the composition of ferromagnetic consti=
tuents in the fusion crust is much altered from their original composition, resulting in a larger acquisition
rate of TRM. A remarkable observed fact is that achondrites kept their orientation almost invariant duriné
the TRM acquisition process.
The fusion crust NRMs of three examined chondrites are much less conspicuous than those of the achond=
the

rites, probably because ratio IFC/Ino for the chondrites is much smaller (IFC/Ino < 10) than that for
: i 4
aI:hondontes. In the case of YM~74065 Ly~chondrite, Ipg = 6.0x1072 gpy/gm, 1,0= 6.9x10 omu/gm 24
@—80 5 yMm-75011
Nagata, T. 1979. Mem. Nat. Inst. Polar Res., Spe. Issue 15,

253-272.

&
X10° emujgm

(1,2) YM-75011 (Eu)

o o2 04 06 gm (A m)

° o1 0 2mm ta)
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[I-65 THe ReraTion oF OpeEN MAGNETIC STRUCTURES OF SOLAR CORONA
TO GEOMAGNETIC DISTURBANCES

K. MaruBasHl (Rap. Res. LABs.)
AND
T. Isuir (RRL/HIRAISO)

A study has been made on the relations between geomagnetic disturbances, interplanetary streams and
magnetic fields, coronal holes, and coronal magnetic field structures with the use of the Atlas of Mag-
netic fields in the Solar Corona published by Newkirk et al. (1973) for four selected periods. Some of
the principal results of the study from each period are sumnarized below.

1. The examination of the Atlas field maps during Carrington rotations 1601 to 1609 (May, 1975 to
January, 1974 ) showed that the coronal hole regions generally correspond to the regions of open or di-
verging magnetic structures of corona. It was also shown that the life times of open field regions are
generally longer than those of coronal holes. These results are consistent with findings of similar
studies with coronal magnetic field data of higher spatial resolution (Levine, 1977; 1978; Burlage et
al., 1978), and verify the reliability of the Atlas data.

2. An excellent correspondence was found between coronal open field structures and interplanetary
streams during the period from 26 August to 8 October, 1967. Similar comparison between the Atlas field
maps and the interplanetary plasma and magnetic field observations revealed a generally reasonable
correspondence between coronal open magnetic structures and solar wind streams for the most part of the
period from July, 1967 to May, 1968, with occasional perturbations caused by solar flares. It is
amportant to note here that this period is in the increasing phase of solar activity just before the
maximum phase of solar cycle 20.

3. Comparison between geomagnetic disturbances and coronal magnetic structures for the period from
pecember, 1959 to June, 1960 revealed the existence of two long series of recurrent geomagnetic disturb-
ances.  Two long-lived open field regions were identified as the sources of corotating streams having
caused these two recurrent series. The recurrent times of these two series were found to be about 28
days, which are not necessarily evident in the 27-day recurrence diagram of geomagnetic activity without
identification of the corresponding open field region.

4. A clear correspondence was found between two long series of recurrent geomagnetic disturbances
and two persistent regions of open magnetic structures also during the period from June, 1963 to
January, 1964.  In one of these two series, a good correlation was found between geomagnetic activity
and the evolution of the corresponding open field region. It was also pointed out that the identifica-
tion of series of recurrent geomagnetic disturbances based solely on the 27-day recurrence diagram may
yield misleading results in some cases.

In conclusion, the present study emphasizes the importance and usefulness of pursuing evolutionary
changes in coronal magnetic structures to the study of recurrent geomagnetic disturbances in connection
with the identification of sources of corotating streams. It can be said that identifying streams
sources in the solar corona is the first step to be done that is required to study the dynamics of
streams in interplanetary space.

—225—



I-66 WERL A2 40 w4 39 IMF D ED
LC‘(a’ Time ARG s 3

ZRF A, RRGE] (A TE

AT B RT A - FOTARAC AT B A e DFERE T B TR
(AL. AU, am. Bse, Kpd) aAoT LAY SN 1T, 2 M5 oy
F9TR R g g Lt Al frle eiozio. ThZA S ke
\)3."3?2%13,K/,)1\9//Zm,)rj;(: 3.‘6&5‘"77}’L§r )

WIMF R@ 245 Bs (Ba<0) 9 BB 13, RLET A2THTR 1

LT Ak 18y, Bs o sson linear 13 BRI T3.

DAWBRZA (V) 14 FI4EBALI, A2TYTR 1S T B 7,
AVR I Pt 13 Va7 1313 ~ %1 #8527 932 AL 3 133 2%
T 487033, AM 13 AL « B #fe1 b 32 AL F )L AL X 200540
4z 3.

G) INFRBRS (8y) (d, #pIAIRIESF 3ho ATDHE 4 30D 4 9 348
AR LT (BOx), FHE AT tomBas 4e

M, Pep (LB L B s, N

() 30 BER 8 9 f5 5y X3 F 40 CEpuinonial effect) 3. AL am Kp o1z
LSMIDAV 23 Lo Riangs o<, L BATTIS F R e
dominant T $3. % JL o BFH T, AR EAED EpwinoXia| offect &
AXIE Tobu-jp Lty B PES TR

Pk Fz, ARSI 3X-9 DED R A0 Ay 797212 AL 6137 18

Z@;'gz/lrg7‘0/)‘/7‘_y7}é\-‘@#’¥‘:%3@_2'%17_1”3 7/{’)'%Qﬂ\\; ‘—27&'3&»1",&,‘5
LELSNI. AV 0300y -2 BRI D, ALIZ B 4810, disturbance % Bk
' A ¢ &

LB, QM Kp i3 AT An. wold wide factivity 1Bk, Dse 19

R A :
ng Currenl 9 3 3+ Eof |7 vt EXLsh w3, 4. M~ @) 52213 i

li; ;’l:’)‘é/;;jlﬁ%} 33 "i"f/f’l'l‘lué fﬂ/t‘&@ AP BN G- 9 A o5 A5 T3 M T

15') &:Rof ii‘)ég\\t 1:&‘5‘:’ \*\’Jﬁ'h %O a&il‘ Vl'f‘/ (am k,’)ﬂ\‘t‘@#j‘f b %)

g 3 . ;:/ﬂ‘am‘(.‘r‘;u.ZF5,AL,/4UJ74-5;1‘@‘%{{}Z%E;“9
TS, B 1y, DD E e Tk

DO Ry 43750, P2 ¥S R B o R,

; (I s N A
YO Local tim e 12 L M’ 2‘3/3]7’:@;:/3, FEE A 2o act: vity 3 i

5@, am % TER S VSl Patgy 3
’ 7 D Station 1N =—¢1s 54 s
' . 7202113 25188 $5 0 5°—
)ﬂ T, *%75‘%7.“’) t\C'f.‘y,--ty & Loeal I ¥ % ﬁﬂ IT=9E

% q . ime 127993 935 FEL WA
3“%[»)}\]&/?&&0\“5 ﬁ}%’mtﬂﬁﬁ%i#&%;; z, L~ %)

b fook L7adonT 3

—226—



67 JTKIKENw &) BB w4 TypeIL Kbn@3E/N'-Z
r KisB 72352V
AR &, BF 2, AE b3
( RI6K - 18)
1. 73 TIKIKEN (EX0S-B)HTE < P88 T iz N P W-A (Natural Plasma Waves —
Astronomy Mode ) PILVEBER SR TF L, FeBEIATVIRY, $5K?2 5 27
BEorchaBeioTRE, IZHT3IELECo 27 220 eR &ML 2v3. NP
W-A 2@, 2H5#esfaliBeiEBRe s> P20 Ecmic, KDL 78S ¥,
ZEEM D 2V PTHHLI N3 Type IRBBHE)-2h t B BRIT KT 03, 227
3, ABa JIKIKEN#FE S 3 E8R 205 L > = Type TR REN'- 2 b =BAT 3
AN TS )2 bR b BB R oI BR e RET 3 L iz, KEE
7205 27 BB A oBE = Hv 2RETT 3.
2. BR274  TIKIKEN=#HE IRENPW-A 7523880880 22 7 4 3, tip
T tip 02m o @A Be- TEFTERN TRAEL EBRKA E, [0kt 25 3HH, o F3KE
B DE> THIP 1 kHz, Ro2U65PH 2sec TN OMULATERTS . 241E, = E
7 Type ERWRIEN - 2L oBRR| 24T/ T 20E) 0T ctenz, RIER R v0BERAABERE
mEs THY, e S i m‘u,Ty,;e]lI N'-2h= P55 3 EEmBn 9 TIWIAN)RIVE
232 LaoiEL s 2u3. Lo REL 64 : Ay 19
3. A F T2 AN D kLR i inn i none
T8 FA B o BLEIEAE, S FD
= %960 Flo Type LN"-Zp-FBRIT M. 2
MOSRBINTTATIV)AIN) IRy 10
WBINTRY, BT1Re o —BIETT.
58 o JIKIKEN RE3EM ofrz e BRI BIE. WIS E ) Typell -2k of!
£S5l z,
() —REERE E £ ) -2 SUEES
($1&@= KN ®T)
(i) T® /Normal /-2 &,
(%2@ @ %88)
B 3. i) TN -2 f R Ty I
W-2h T LT HIRTI 0 TR, 2K
50 -2 B 01z farmonic BBIR @ 7R ( _
2 @1)FE) . SRMERRRIRE 2 E™
50 BRI P TI0 ) AN b ILFREE £

~
o
1aLs

o
LIy

......

FREQUENCY (MHz)

b Rl
06:20

FREQUENCY(MHz)

T awaidda
1520 (UT)

30+

W= Rk Exciter 088, o Type L'~ § LA ™\
Zhko REXD=2O Yo o BAAT 3 E w-'s; 1500 1505 1810 ;;IS 1520 (UT)
z, EBnEMER LA L5 3. Z2&. (a) TR/ Normal N2 k 1§ o ERBIFI

(b) -2+ o )R ERER



M-68 KBGEA o 1 2o ks

1R K2

KBRS TR D94 T I ACRLRIRR o £ 5 15574809 ri B EFTRAT A 72D
18 BRI IXIEEL L RITEAFABAF 0 BHXLET HA. CG LML, (608
B > EHR 7 5 A ERISIAMIIBRTH 4 > 0 AR KB N 1 b . HIRT — 27
FEMREDDTC G LR ML Nacmahon (/965). Kennel & Grreeme (/966) . Frie man —
Davidson & Lamgdom (/960) F 1= L) tud M T E 1, Lo\L ., W5 o IR X o HMEAO
A (Rdelle 1769, Morioka & Spreilen /970dx.) T 1. Bhoys 1 o heat flux o B 1< M SN T
VI, =R KB B R L oA LEERR S . fow ToBBDHIL. UL THE
TH 1 5 AT &7 bi-Maxwellan DMK T 14 £ L < BT 1002 2 & SN 0Vs T 1r A,

BBEL1E. Pk oo het oW B o BB 27 ¥ BURSABL T 1 Ko C
GLRAREAREHMAL 1228 EAv . HMBAO hoat Huz o BB : 201 TRIT & o hedt
Sz a B BT . 1 MM BB BB A B L AR TR 21D 2 L BT .

CG LA ORDMEBUL . KoL) VAR T4 .

FO= [+ (R — 1)+ 2LE,GE-11f

2T VuYeldk ERAAM VU < hett Pz, §, 51k, 52 2 0 BB . 15 bi Maraellin
DRAET HL . > oK REIL. KBHP 1 F 2 0 BA VUK 0 FEIRO 2 7108 L T
Whang (/971> KHABB L UL:D 0 T . AR B ~KEFH U TV B o
HARID NI D AR L~ F 0D BRIERIL . Koy LD 12755 »
={tu+ﬁ*—;9~ 802 @y — a1t 7L (142878)  (LH-aowe)
H0 1+ 25 2 ek gy, —npovn b + K (14288 (RH-wave)
2T V=(RNA, K= : AR 2P N5 %-8 ~ | Vik Abfoon BT Sk g40BF
ny MRETHE . > afERIK. Vinsoo R B { PrttR e —KF8 . RBAY 2
Ro##|: Ly . CaLBMo i R, Eiitidbe — Vo R ESTHB%— P 1 I SAMNER
RONE o R, Firehue AURELHC. T Kb Ry, —2ax) > 1+858 | KR LN . overstabillly
CUXARBENAAE > DR,
o 158 0B | HAERBH | BFR G &R, B IBRE BRI, 677 145 ¢
s B LT8R o —BIENIRIGT . P81 7 1. PEAE BET &
( B.=08 B,=1.0, Y% =005y =025 )

K=0 ?\o K=0.1 B. R¥= 0.2 B,

f\/g/@




M-69 FiRlRARHAL 0 95 -y b #A|

B FY. BAGIE, KHGA. FEE, FoRG, FhETP
BEEXRGIEGAP. AR T GHETRA

19 € TS 1oh WA GERASEIAL LR, {2 ZAX7 b LARIAR 7
Frokwlz ud S bany, REMEMN /am X)RE 0 > LEER [z, ERATELA
RIPLABGUIER > TET 3 25 FHR AT (58 0 BIRGTI 5 3, #0 19E 0 B
R BRI RS 2 T, SEEMA | EoAFHIG G M. (A2
1<, F FEACEL A BB RIS RIG A 60° BT B /0 FH 0T -7 BH3RY RN,

A8 K0 i3 FRIEIR (12197 A%’M@Mﬁ& 2T, 2- MRS
o SAEF CICHAIAA | 72 R BT ) AVRHREAE Ko T, LY
2RI AN S 1= BPRETAT IR I\ 20> ERecAERERSD 3 KE
2 7\ ‘\\QT_‘-"K«:\W,‘%@-&?M-Cs 7911\2"'\\577(\ ?‘?‘ W%V%ﬁﬂiﬂl\’ s L
TS T2, ZF oA, RIRABH Q15 73 TLARR ) fERDD b
NEY

IITEEFERT LTI TN FREE SHRT S, g1 pERE ST
T,%i;/ig@%? v f%‘;‘!"gﬁ"@’ TN, Bfyh J’;;’E' YA g]%;
N FEHT LE R o IREESa3E o L DAL, AnKIREG 3, B
A2 KRR GRS, 20 B B n FATO, onch PR
%9‘]\7?5('}1\0)/'5\))9](:%5. 7%, /¢, /W‘M:??&??ﬁl%ﬁwp\m 7\,<7 %lbﬁﬂyliﬂn 3, M

OB P HIARKERE) « 1]%

/i%(“" Rowzaf | wigre, ZEELFOE
BV IR ) ciey oA

Optical axis Fg ‘Baffle
coincident with

rocket axiS\\\\\

s

|
|
I
| I/Liq. He tank
X:rj i 1 i Ge lens
s | 4]
I |
etectors
& Filters
f

Preamp

Telescope |00 < -

driving &%
//}i\/\\ }/Vi/\\\ 4 j
10 15

‘/Liq. He
inlet

50

|-Gas

Gag T outlet

outlee~d

+ Driving
motor

Filter transmission

system
,m

Wavelength

M2, 74 19— BRF

—229—



