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I-11 High eneray tail enhancement of Thermal electrons, plasma irregula-

ritles and electrodensity Increase over Uchinoura

Koh-ichiro OYAMA and Kunic HIRAQ
Institute of Space and Aerongutical Science University of Tokvo

Electron energy distribution of thermal energy region (0.1 &V ~ 2 aV) was measured
inthe lower E and F reglon in 22 Jdanuary, 1978 near the focus of Sq current system.

The measurement showed remarkable enhancement of high energy tail of energy distribu-
tion in the midst of “hot electron layer” which appears at the helght of ~105 Km in
winter. Rather weok enhancement of high energy tail was also found at the heights of
130 ~ 150 Km. Intense plasma {rregularitles were detected at these two high eneray
prevailing heights. Wriggle structures which might be due to vibrational excitation
of 0, were found In the energy range of 0.3 ~ 1 ¢V at the heights of 118 Km ~ 137 Km.

Electron density which was simultaneously obtained by meons of RF plasma probe
was <50 % higher than aveérdge midiatitude electron density in all E reglon (90 ~ 160
Kmy. Doata to be shown are send harmonise components of probe characteristic curve
which covers from 90 Km to 350 Km. (severcl of these dre shown in Flag. 1), electron
temperature probe data and electron density data.
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Fig. 1 shows the semilogarithmie plottings of second harmonic components
of v~i curvas at the height of 128 4+ 250 km., Note remarkable wriggle
structuras between 0.64 4 0.96 eV in there curves. Also note that curves
of 141.1 Km &and 142.2 Em have excess high energy tail.
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I_I 5 Theory on Effects of Resonance Scattering Conversion of the Planetary Radig Waves
dug to Turbylent Plasma (I)

Hiroshi OYA and Hiroshi MIYAOKA
Geophysical Institute, Tohoku University, Sendat 9380, JAPAH

Theoretical formulae have been developed for the calculation of the energy convarsion rate of the
planatary radio waves under the two conditions of the plasma {rregularitiss expanded both in parallel and
perpendicular to the magnetic field, For the case fpjfccz1, where fp and fn ara the plasma frequency, and
the alectron cyclotron frequency, respectively, there 1s a channel whers the wave number 'lF.:1l of the R-X mode
and the wave number Ko of the L-0 mode fndicate very close valves each other, A large scale {rregularity
of the plasma distribution that has the characteristic wave number*im. then, makes a resonant condition,

K

For the spectrum of the irregularity that takes a preferable peak valug near at ;kﬂl. then, the very
large conversion rate of the energy from the R-X mode to L-0 mode takes place near at £, or f.5 che conver-
sion rate, for this case, approaches to iHlfﬂalifﬂku’ where Ny, Hy; and kh‘ aro the irrvegularily density,
background density and the parameter to indfcates broadness of the spectrum in k-space when the spectrus
function 1s asswred by Gaussian distfbutfon with respect to the wave nunber i:'m The theory gives & basfc

understanding for the planetary radio waves emissions for the condition fcz-:-fp, The original plasma wave

- [
l‘i w.rﬂll:lliﬂa L

is genarpted at *the Tozal upper hybrid frecusncy; that fndiecatas fr#c fags gp;;ﬂ,,;, Toda i uo
into the escape mode that can be emitted into the interplanetary space, at the portion where the wave
frequency coincides with the local plasma frequency §.e., f=fp_ The caleulatfon indfcates that near ¥-f,,
the conversion rate 1s largely controlled by the characteristics of the frreqularity ond can be expected
only under 3 speclal condition while the conversion at fzfp is constant and indicates steady featurc with-
out dependency on the characteristics of the irregularfty. The results suggest thet the Jovian hects.etric
radio waves, long decametric radic waves with frequency lower than § MHz. and the seroral kilometric radio
waves are resulted mainly by this conversion process near st £=f p? and the Jovian short decametric radio

waves can be attributed to the ponlinear scattering near at f=f .
¢
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Figure 1. The maximum portion of the conversion rate versus fraquency for the field-atigned irregu-
larity case I':!-I:mi-ﬁ } with F,=2.5 itz and f.225 Uz, for the following two cases; a) wide
kaspectrum “ﬁ =62.83, R =314.2), and b} ﬂi"""'l""l.'lw k=spectrium ljJi'. =k =6. 283).
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1-39 study of the temporal and spatial variation of the VLF chorus activity

at the time of SC and S5BC
& o ¥
8. MACHIDA, T. OGUTI, E.*fﬂﬁﬂﬂﬂﬂ. X. HAYASHI, K. TSURUDA
Sy
T. KITAMURA, O. SARA, and T. WATANABE!

Inotitute of Space and Aerocnautical Science, University of Tokyo

% Cgophysics Research Laboratory, Universaity of Tokyo
** Paculty of Sclience, Kyushu thiveraity
4 University of British Columbia d

In thig report the authors will prasent the temporal and spatial variations of
the VLF choruas activity during the disturbed periods in the pulsating aurora

campaign.
Wa axpect tha close relatfonship between the VLF chorus at the time of SC and

S8C aa was pointed out by Morozumi (1965, 1966] and Hayashi et al. [1968].

Majour points of interest arej

1) 8C and BSC effects on the intensity of the VLF chorus
2) 8¢ and §8C affects on the center frequency of the VLF chorus

Wa are almo interested in the spatial (latitudinall distribution of the chorua
activity.

3} Latitudinal dependence of the onset-time of the VLF chorus
4) Latitudinal depandence of thae intensity of the VLF chorus
5y Latitudinal depandence of thae center frequency of the VLF chorus

simultanious observationsa of VLF and ULF wavas in the multiple sites
distributed in a line from Rabbit Lake to Lucky Lake {almost the same magnetic
longitude as Saskatoon), &5teen River and Rankin Inlet are avairable to study

+he latitudinal dependence of the chorus generation.
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1-91 On the Cbserved Signatures of Reconnection In the Magnetotail
(1) Statistical Study of High Specd Plasma Flows
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1“52 On the Observed Signatures of Reconnection in the Magnetotail
(2) Intervals of Southward Fleld and Tailward Flow
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THE CONVECTION ELECTRIC FIELD MODEL AND ITE8 KP-DEDENDENCE

M. Bjiri
Wational Institute of Polar Rasearch in Japan

Abstract. Large-gcala slactric flelds in the magnetosphere, represented by
the scalar potentials of corotation and convaction fields, are examined in ordex
to interpret both plasmapause positiona at diffarent local times and anergatic
particle penetrations inaide the plasmapause observad by the Explorer 45 (S%-A}
de E field measuraments and particla detectors. The Volland-Sterxrn typa convec-—-
tion elactric field is assumed: B = ~9%, and ¢ = AR"sin 6. A uniform davn=-dusk
canvection electric field which corresponda to an exponent (v} of unity is not
conglst with the observational data, but the Volland~Stern modal with v = 2 more
likely represents the convection electric field during the hours of electric
field increasss during magnetic activity. In the time-indepandent casa the shape
of the plasmapause does not depend on the intansity of the convaction elactric
field, so that by using two plasmapause distances at differant local timesn along
the 57 cutbound and inbound orbits the ahape factor ¥ of the convaction field
could be determined. The average valua of v for 45 cases wag found to be 2.4.

Algo, Ep-dependence of the shape of

convaction electric field is axamined. .
Statistically the observad data by a Yt e yui
least agquare fit give us a formula ¢ . e

y = 4.176-0.51% Kp.

This means that as Kp decreases an
equipotential contour around the plasma-
pauss becomes more cireular and shows
more uniform potential change at dawn
ag the radial distance decreases,
which is ¢learly shown in the Fig. 1.

Pig. 2 and ¥Plg. 3 are statiatics
of the plasmapause shape and an ener-
getic particle penetration diatance
ax a funetion of y = 2 ar 1. 5Sea
Ejiri, M., R,A, Hoffman, and Paul H. Pig. 1.
Smith, JGR, 83, 4811, 197%.
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1-h6 Substorm Onset and Field-aligned Current at Synchronous Oxbit

T Sakural and R, L . McPherron
{ bkai Univ. ) { UA)

In this report wa will dascribe observed characteristics on PiZ
onset and field - aligned current at the beginning of the expanaive
phase of substorm eventas recorded at synchronous orbit. From ocur studies
on a lot of cases of substorm events both on magnatically mcderate
and more disturbed conditions the following results have been obtained,
e subtorm phencmenon starts with the beginning of a tail-like
field configuration, which is one or half an hour bafore the first onset
of P12. And followed by tha repid growth of field-aligned currents,
the firgt onsat of Pi2 occurs. About S to 10 minutes aftar the first
onset of Pi?2 the simultaneous saveral kinds of phenomena such as,
onget of another Pil, rapid disappearance of field-aligned
current and the succassiva field dipolarization occur.
Tese observad characteristics lead us to the following conclusions;
1. P12 ig an initial transient of the field-aligned currents which
divart the +tail current through the lonosphere.

2. Another Pi2 occurs associated with a rapid recovery to a more
dipole-1ike field change.

3. 'hese phanomena occur successively at the beginning of the axpansive
phase of magnetospheric substorm.

4. Fiald-aligned currents could be used to detect the onset of the

expanaive phase of magnetospheric asubstorm in addition to P12 events.
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1-57 MacNETOSPHERE DYNAMICS BY PARTICLE-FLUX VARIATIONS AT SYNCHRONOUS (RBIT
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