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ABSTRACT

1t is suggested that, without macroscopic current, the ordinary mode
instability can occur with electron's negatlive pressure effect, Tha
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Using the Scandinavisn zeridian-chain of geomagnetic obaeérvatories, an Investigation
was made of 76 polar magnetic subatorma cocurrisg in the geomsgnetisaliy quiat rackground,

The investigetion adds the following naw krowiedge to the proviously known morpkology far

the aubstorm-growth paase. it the guroral-zose, *he growth phase of a polar magnatic

subatorn is characterized by the prefnounced association of lhe auroral mini-electrojets

{the week sastward electrojet at the afternoon-to-evening aurcral-zone and the weak wes to

ward electrojet -a!: *he sidnight-to~early worning suroral-zone). Thesa mini-slactrs Jeta

are congidered to be 'ca.usnd by the enhancement of the qu--f:hald which exists alsogt always

in the polar region, evern on extremely gquiet time and they meem to form the bass of the

diaturbanca throughout the courss of a substorm. After this basic disturbance has

distinotly developed diring the growth phase, it is catastrophically parturbed snd shows

up a8 the well-defined 2xpanszon phase of a polar magnetic subsiorn.
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mz in uppoxr atmosphere plays an important roll in cooling and heating, and
in ion chemienl reeciions of D region. The distribution of ma in upper atmoo—
phere has been theoreticolly studied by Wofsy et al.(1972) and Heys and Olivero
{1y70). But their resulis have some insafficient points. We calculate 00,
distribution toking following faotors into consideration, -
1. 0, distrivution is comtrolled by eddy diffusion, molecular diffusion and
photodissociation in lower thermosphere.

2., 0 and OH usnsity are esiimated by eddy diffusion wodel,

1. photoienization and absorptien by NO,N,,0, and 0,('A o) ave considered.

In order to make asgsgment of the effact:ion ceoling rate of different mz

distribution in lower tharmogphere, the domdnant term in yradiative tyansfay
equation only be used. Caoling rate to space decrenses by np;lrn:.dmh:l,r 20=-
50% that due 1o constant mixing 0o, sodel in the lower thermosphere,

Jonization rate of uz{l ﬂs} changes under ths varietion of mz distribution
in the lower ‘heramosphere abd upper mesosphera.,
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A STUDY OF DUCTED=-WHISTLER PROPAGATION

M. Iwase®, K. Ynmanak;*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 varyving, quartic distribution of
ionization density. Angerami and Thomas's model of ienization density is employed
as a background component of plasma distribution. Computer calculation vields 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 vhich

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 Ffield line is possible for wider but some restricted combinatien 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
§t, 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, may
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 ratie of irregularity to background

densities.

For comparison purposes, the case of Gaussian duct will be also discussed.
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I -71 Trial manufacture of the monopole spectrometer

TI Tﬂnﬂk& Hﬂﬂ “-- I‘E—I"‘Eﬂ
Institute of Space and Aeronautical Seiences, Univerality of Tokyo.

The monopale apectrometer using rf electric field was m;nufaqtured for trizl.
The parametars of the azwlriing field are as follows ; 25 cm field length, %.32
mr field radias and 3,3 MHz fixed frequency. Mass scanning is sccomplished by
smuiitude variation ef rf and dc voltages which are added to the spectrometer
while gnintaining UY rotio constant. Dapendences of resolution and reli':-it'-'a
sensitivity on UV ratio and ion acceleration voltage ere investigated. It is

shown that the monopole spectrometer can achieve good resplving power with a

wide range of UV ratioc.
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I 8‘[ STIMOLATED PLASMA WAVES IN THE ROCKET {E~9M-41) EXPERIMENT
R e e — e o e — e lein oL LY

{ PART-I )

Hiroshi OYA, Ionosphere Research Laboratory
Kyoto University, Kyoto.

AR 4 { RATAF-LFEP 28 7)

In the ifonosphere, the plasma waves (electrostatic electron eyclotron harmonic
waves) have been generated by the RF pulse, with the width of 300 g 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 1860 JST from
Kagoshima Space Center.

A new setup of the experiment has been made using a tungsten cathode to emit the
excess alectrons, froxw the antenna surface, to remoave the interruption effect af the
plasma wave transmission due to negative excursion of the antenna DC potential. Thig
electron emission system makes such an affective generation af the Plasma waves that
the nonlinear wave particle interaction can be cbserved even for the gmall transmission
power of 40 Watt. The observed results are indicating the existence of the fD1{1]
resonance; that ig the first member of the gequence of the diffuse plasma resonance,
with the other principal resonances such as the gyro resonance l:fH:l,t the second
harmonics of the cyclotron résonance {EfH], the plasma resonanca (IP} and the uppar
hybrid resonance t’fT}.

In a frequency range smaller than fH' a nET echf atJfDﬁ frequency is identifiaa,
tha fnn satisfies the ﬂanditinnﬁqllz-Eﬂfﬂﬂwjirikulz-knnFv where L”nlz ig the
angular freguency above the angular cyclotron fregquency 52 at which an eamission has
been observed; Eﬁlz and ﬁaﬂ are the wave number vectort for corrésponding frequencioes,
In the other mode operation, the electrostatic electron cyclotron harmonic waves areg
obzerved at frequencies that differ from the transmitted freguency of the RP pulse.
The Eypo 2f, and f,; resonances are observed in this operation mode: nonlinear wave
particle interaction thear?{EI to make fDl 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 2¢ 3F,
¥ ﬂf;nq. TR --.Frd-fpflz e :.'“"‘l"f' "? el ¥ ki W
] o & Ili i .-:?!f" '-;ll:' - “,..F " o _"."I:'I o . I“._ I;‘;l-‘ ::!1":1‘?-:: ] I'f
1 -
i
FF'
[] 4 '

' '!HH.: EIHHI 13 :1' 5 % MHz

An exXample of the obsarved plasma wave responsesy the duration time and
intensity are plotted with arbitrary scale versus tha transoitted freque ¥.

(1} Oya. H.; Sequence of diffuse plasma regonances observed on Alouetta 2 lonograms,
J. Geophys. Res. 75,4279~4285 (1970).

{2} oOya, H., Verification of theory on weak turbulence relating to tha fequence of
diffuse plasma rescnances in space, Phys. Fluids 14, 2487-2494 {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, Kyoio.
A R OE (RRT TFS))

The 0G0O-5 VLF emission data obtained by a short dipole antenna for the
obgervation of the electric field are indicating a peculiar fregquency dispersion
near at 1.50Q, where 9 is the angular cyclotron frequency, on the inbound path
near at the dawn side of the plasma sheet in a region ocutside of the plasma
pause. The freguency 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 freguen-
ey dispersion, gince 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 selfeonsistently indicating that the plasma flow is entering
from flank region of the magnetospheric boundary. The solar wind may be blowing
through the neutral sheet éven 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
genarally directed in the direction of the magnetic field. No large scale
electric field, then, is able to exist. The convection region may be produced
hear the plasma pause being restricted in a area inside the high speed plasma
flow.
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An examele of the VLF electric field spactrum chkserved by ~67=5 satellite: the frequency

Shiftd are indicating the Doppler Freauency shift due to the plasma flow.



1“86 ORIGIN OF JUPITER DECAMETER WAVES - (PART III}

Hiroshi OYA, Ionoaphere Research Laboratory:
Eyvoto University,Ryoto

X & A CSHAE 1)
The conversion mechanism of the plasma waves into the _- axtra:;r:iiﬁarr electromagnetic
#aves has been presented in Part-I (1972 a). The conversion of the energy from the
extracrdinary to the ordinary mode {escaping mode to the interplanetary space) has been
obtained for the plasma conditions (0,42 > 1 ,where D, and Q are the angular plasma _
frequency and the angular electron eyclotron frequency, respectively, in Part-II {(1972D) -
In the present paper, the calculation of the energy conversion rate from the axtraordinary
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-éunvarsinn ratg,'--lﬂ-zﬂfludl
can also be obtained for ‘-ﬂgz’ﬂ =0.2 ( thizs is a typieal .'.'n't:lnrian plasma condition}.
_ The inhomogenuity of the magnetic field has not significant effect on the conver=
sion of the energy to the escape mode waves while the main contribution of the conver=
sion is taking place at the layex Whﬂraﬂﬂ=fﬂr‘ The numerical results are also indicating

that the pencil beam effects can be observed for the'Jovian plasma conditions. The EII?:iEI‘
sion reglon for the earth's observation is restrfétéanlﬁfézgégifl;;Ei with the size less
Ehan” 3500 Km., ' S L s YT

Since the escape mode is the ordinary mode wavés, two icases of the passible
restriction to the configuration of Javian magnetic field are able to ba considered.
"One is the pow; Bility that the dipole axis of the magnetic field is anti-parallel-to
the Jovian rotation axis; the offset of the dipole center iz, then, directed to the
Same way 88 the Warwick's proposal. The other possibility is that the dipole axis of the .
magnetic field is directed inparallel to the Jovian rotation axis but the dipole center
offset 1s 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 Meetinds
Society of J.G.G., P.27 {1972).

oya, H., Origin of the Jupiter decameter waves emission ~Part IT, Abstract of 52 Maeting
Sceiety of J.46.G., P.105 (1972).
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I-—E}1 Tidal Wave Transmission through Realistic Atmozsphere

T. Horiuchi & 8. Kato '

lonosphere 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=
I'igue geomagnetic field. The full wave eguation based on our models is considerably

complex in comparison with the case of either neutral or uniformnly conductive atmosphera
We used the Haming's predictor corrector method for this ordinary differential equation
with variable ccefficients. 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 magnitode than induction field in our models.
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