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On - generation of equatorial VLF hiss and its propagation
'?'“1 Ex Kit (= 8p
( Bk LAMEM )

In the sateliite ohservations of Injun, Surnett found a new type Of VLF emissions,and
named equatorial YLF hiss. The most interesting characteristic of equatorial YLF hiss i that
the occurrence is located at equatorial latitude and at low altitude. In association with
this emission,recentlv Heikkila made the measurement of 1-10 kev electron beam flux,and found
that on some occasfons there appear intense fluxes of such soft electron beams at equatorial
latitudes. So we propose a passible explanation of equatorial VLF hiss. This mechanism is the
Cerenkov instability caused by such soft electron beams. And also the propagation characteristics
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DR-FIELD ASYMMETRY AND SATELLITE INFORMATION

LR OGEM(FRrE)

HERE | ring current field O asymmnetry & /& 1> DR-indices &
BaL . B 7—47 122w T DR=indites #4208
F ¥ =5 O%EL D, AE v o BRIz > w THRIG L Fe

DRS . the magnetic perturbation {unit: gemmash nt the equator or the curth’s surface
produced by a circilsr ring current of inlensity ..

DEPF DRS i1, (unit: gammasy where §p Is the intensite of the westward partial ring
cerrent with longitedinal . wideh 1.

T -the local time of the cenlre of che partial ring correni system.

B .che fongitudinal width angle of the partial clug eurpent loag.
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SEQUENCE OF DIFFUSE PLASMA RESONANCES OESERVED ON

ALOUETTE 2 IONOGRAMS *
(S HAFLTEE )
An investigation of more than 1400 Alouette 2 ionograms indicates that a
sequence of diffuse plasma resonaces exists and that these resonances are grouped
according to the following plasma conditions: (1) f,, is observed between 1.3 and

sz when 2.24EHKEH{B.E, {2} fn2 is observed between 2.4 and HfH when 3.E{fﬂff3{4.ﬂ
o (3} £54 is observed between 3.5 and 4f when 4. 5¢f ff <5,8, (4) f ig obhserved
hetween 4 5 and EEH when 5.5<f ff <6.8, where f is the frequency nf the diffuse

plasma resonance, f. is the electron cyclotron frequency, and fH is the plasma
frequency. When these conditlion s are satiafied, the corresponding £, resonances
are observed nearly 100% of the time. Diffuse resonances could not be identified

whan fH l.EfH or when fﬂ E.EfH; the upper limit may be due to insufficient frequency
resolution. The diffuse resonance fn' reported earlier by others as occuring at

or near 1.3f,, corresponds to f., of this sequence. A nearly linear increase of

-

£, With increasing fﬁffH is observed for n=1 and n=2 with dip near f./f =3 for
n=1; the correlation for higher n than 3 is not as apparent, The present cbservations

cannot be explained in terms of pure Bernstein mode electrostatic waves.

DIFFUSE PLASMA RESONANCESR

a'ﬂ?’t I;g' - "'-.-—u.-—'-
=z oo
: E ‘51_’31‘“ m! —.tn_:-l—iﬁ_rb_l‘l—i‘l-unml’m EXAMPLE FIGURE
g =
: ﬂ&"ﬂ?ﬂﬂﬂﬂi lf/}lﬁlﬁ#" foi Scaling results of the fDn resonances
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[y £ i
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TR i
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s N F | _—
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ﬁ >/ normalized local z cutoff frequency
. = . Ay B wataie el - 5 F
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CONVERSION OF ELECTROSTATIC PLASMA WAVE
INTO ELECTROMAGNETIC WAVE
£ & £
(EFAY L% 3D
The dispersion curves have been computed .for a wide range of the wave

length from the electromagnetic waves to the electrostatic waves in the
cage of the magnetoactive warm plasma with a Maxwellian wveloecity distribution
function. The computation was carried out mainly for the perpendicular propagation
mode. The upper hybrid resonance is the connection point of the electrostatic
waves and the electromagnetic waves. The electrostatic waves not assocliated
with the upper hvbrid resonance are subjected to electron cyclotron damping

when the wavelength hecomes long.

Oblique propagation is allowed for the electrostatic waves in a
frequency range from the plasma frequency to the upperhybrid resonance frequency
in the long wavelength region where Landau damping can be neglected and
where the electrostatic mode smoothly connects to the electromagnetic X-maode.

In a slightly inhomogeneous plasma the Bernstein mode electrostatic wave

can escape by being converted in%o the o-mode electromagnetic wave; two

reflections take place during thisescape process. The frequency range

of the escape coincides with the Cerenkov radiation of the electromagnetic waves,
but these twoe mechanisms indicate clear contrast in its origin. The electromagnet ¢
Cerenkov radiation is produced interacting with the high energetic plasma beam
with velocity range 100 vtﬁrvflﬂﬂﬂ Vin ( for the nonrelativistic plasma ).,

where v is the elactron thermal velocity, while the origin of the

th
electostatic waves is in the interactiocn with the low energetic plasma beam.

% NAS-NRC Resident Research Asscciate and NASA Goddard Space Flight Centar.,
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EXPERIMENTAL VERIFICATION OF THE THEORY ON WEAK

TURBULENCE IN THE MAGNETOACTIVE PLASMA
Lk
( #MAF LT &)
An interpretation of the sequence of diffuse plasma resonances observed by
apace probea { Alouette 2 and ISIS A satellites) is developed in terms of wave-
particle nonlinear interaction in a weakly turbulent plasma including the electro-

static electron cyclotron harmonic wave instability. Observations and theory
indicate that the center frequency £, of the diffuse plasma resonance {an-{fﬂn

%

<(n+l) £, and £ <£;) and the center frequency of the electrostatic wave res=

onance {an{fuﬁt{n+l}fH and fT{an}.EEtiEfy the condition of the wave par-

ticle nonlinear interaction with the 2f  resonance according to the condition 27*
e ik %

{2€-tEonen = fpnd I =1R(EG, ) = k(g ‘Y where nfy, £, and ¥ are the cyclo

+ron harmonic frequency , the upper hybrid frequency and the thermal velocity of

ik
the plasma, respectively; and k({f) is a wave vecter as a function of a frequency
f. The weaker diffuse plasma resonace branch observed at f,. { where fnnl‘
a .. 4 .E - - m‘ - l--
fnn] satisfies the condition 2 ffH ian+1 fnnl}} {k{fqn+1] {fnnﬂ v

The longest time durations of the f, resonance coincides with the most favorable
condition for the electrostatic electron cyclotron harmonic wave instability which
is obtained by solving the dispersion equation obtained for a 1linear approximation
of Ehe kinetic wave egquation for the warm magnetoactive plasma. The electro-
static field due to the transmission of the intense RF pulse produces plasma
turbulence involving nonlinear wave-wave interaction and temperature anisot-

ropy which leads to the instability; this instability supplies energy to the turbu-
lence. The £, and 2f, wave produced in the nonlinear wave-wave interactions in

the turkulence heat the plasma to maintain the temperature anisotropy which
iengthens the time over which the cyclotron harmoniec wave instability conditions
prevaily this process can be thought of as a feed=-back system. The results also

indicate that the fH. ZEH and fnn waves are dependent on the f, Tresonance

generation.

* NAS-NRC Reaident Research Associate and NASA Goddard Space Flight Center
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PLASMA WAVE TURBULENCE AT PLASMA TROUGH
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A established mechanism of electrostatic electron cyclotron harmonic wave
turbulence which is wverified relating to the interpretation of the sequeance diffuse
plagma resonance, can be applied for investigation of VLF emissions at plasma
trough cbserved by 0G0-5 electrostatic plasma wave probe that is developed by
Scarf and his c¢oleague. The VLF emission has been observed near BKEEH, EKEEE and

7/2£.,; where fH iz the electron cyclotron frequency. These band range of the emigsion

H
coincide with the most favourable point for long duration diffuse plasma resonances

which are enhanced being associated with eléctrostatic electron cyclotron harmonic
wave instability in the turbulence.

Pha phenomena in this plasma trough is assumed to be caused by the same
mechanism of the plasma wave turbulence that ig produced by Rlouette 2 and ISIS A,
Oniy difference between the 0GO-5 observation and Alouette-2 type observatiocns
ig that the wave in the plasma trough detected by O0GO-5 is due to natural origines
while the ionospheric topside scunder makes the plasma wave turbulence artificially
by submitting strong stimulation pulses.

Applying this mechanism a range of electron temperature anisotropy and

alestron deaity profile in the plasma trough has heen obtained; the value revealp

& with the observed values detected by high sengitive mass spectro-

-— -l -
meter developed by Sharp and Harris, giving values of 1x10 L sx10 em 3.

a good coincidenc

kHz
1.40 - —"".

GYROFREQUENCY fy ELECTRON DENSITY N

-.-'

1.30

1.20 | ! I L 19

i
50

The result cbtained at L=7.5 lmfl.ﬂn and Tocal Time = 00:53 and near arcunﬂ}

Eime scale is UT.
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A time-dependent solution to the reconnection of magnetic

field lines is presented. Starting from an initially anti-

parallel magnetic field, the reconnection proceeds, given a

sub-Alfvenic disturbance. The growth is found accompanied by

an O-type "core" magnetic field. The computer identified each
moving field line by its label potential value. It is suggested

that one may not need any anomalously high resistivity for the

reconnection problem.
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Multiple satellite observation of DP 2
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"Magnetospheric response to interplanetary electromagnetic sipgnals”
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Duct formation for low-latitude whistler mode propagation
"‘_?;W} £ 4 KRYE 4= 3
( Zshs® 2%

According to the simultaneous observations at Moshiri and Sakushima Stations {EddH and Ednﬂ,

respectively) during February,1970, the following facts are found,
1} occurrence rate shows a sharp peak at around sunset,and a broad one at night, (this was aIreaq?
noted by Iwai and Outsu.}
2} the occurrence rate is higher at Sakushima than at Moshiri during high whistler activity
around sunset,but at night the tendency seems to be vice versa,
3} most of whistlers around sunsel show multi-flash type,and the whistlers observed at Moshiri
are considered to have propagated from lower latitudes such as Sakushima,according to the
study of dispersion and their comparison hetween data at both stations.

These features suggest that the exit of low-latitude whistler propagation is sure to be located
at lawer latitudes than Sakushima,and also the propagation is attributed to field-aligned ducts.
This fact is valid for the whistlers around sunset. However,the conclusive resuits are not reached
for nighttime whistlers. These observational results are explained in terms of ray tracing methoeds .,
The model magnetospheres are latitudinally independent ,and also latitudinally dependent,i.e.,With

taken into account the effect of equatorial anomaly. Such ray tracings support the existence of

ducts.
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Comparison of the Solar X-Ray Event of February 11, 1570

Observed in Ballcoon and Satellite Altitudes
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Solar cycle variation of exospheric electron density at Tow latitudes

I e B R A T
B .

Electron density variations in the lower magnetosphere at a geocentric distance of~1,48

earth radii are deduced from whistier dispersion data during one solar cycle from the year 1958

to 1968. The observation was made at Wakkanai Statian t111 Hov.15, 1982 and then at Moshiri
Station according to the 1GY,IGC and IQSY praogram. The geomagnetic latitudes of Wakkanai and
Moshir{ are 35.3°N (L=1.50) and 34.0" N (L=1.48},respactively. The data used here are selected
as follows, 1) whistlers of extreme dispersions are excluded,those values larger than 100 {EEE'
and smaller than 20 (sec. 2} we excluded whistlers with Jower frequency cutoff known as tweek

cutoff. From the solar cycle variation of whistlar dispersion,it 15 found that the diminution
in electron density in the mean exosphere is about 35% during Tow solar activity(1965) comparad
with the density during high solar activity. On the other hand,tha'?i}? shows the 75% reduction
in density during low solar activity. So the less sensitivity to the long~term  solar variatien
of the Tower magnetosphere than the Tonosphere is found. Also the annual variation of dispersion
at low latitudas shows a semi-annual change,quite different from the results at high latitudes.
Moreover,we study the solar cycle variation of occurrence rate; which leads to the conclusion
that the collisional absorption is the domfnant factor in whistler propagation,and the duct

formation is only necessary condition for whistler reception an the ground.
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Experimental Investigation of Multiple Neutron Production
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