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L Plasma Sheet ot Lunar Distance (1T)

A. Nichtda (V. Tck’o)'. €. T. Lyon . 3. H.
Binsack (HIT). N. . Neeo ( NASA)

The results of the Explorer 35 (AIMP-E) observation of low-energy
(100 to 3000 eV) electrons in the geomagnetic tail at the distance
of the lunar orbit are reported. The plasma sheet at the lunar
distance (60 RE) has a thickness of about 8 Ry, and the average
electron flux at the center of the plasma sheet (namely, inside
the neutral sheet) is 1 x 109 cm-2 sec-l. The deflection of
magnetic lines of force at the (latitudinal) boundary of the
plasma sheet is very small, if present at all. The average enerqgy
of electrons is about 220 eV, both inside and outside of the neutral
sheet. Neither the flux nor the energy of electrons show syste-
matic dependence on the Y coordinate of the point of observation.
The tail electron data are compared with the solar wind data
obtained simultaneously by the Explorer 33 (AIMP-D) satellite

located beyond the bow shock. The flux of low-energy electrons

is highly correlated with the solar wind pressure (both an2 and

nkT). Their energy does not depend significantly on the pressure,
but it shows high correlation with the bulk velocity of the solar

wind.
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The constitution of polar-magnetospheric stom in connection with the penetration of the solar

wind energy is examined by use 8f magnetic variations on the ground and satellite-gbsﬂrvations.

The necessary conditions to generate a magnetic storm by an invasion of the solar wind

energy into the magnetosphere seem to the following twos

(a) an enhancement of convection of magnetospheric low energy plasme
(b) an asymmetric growth of the energetic plasma belt

where (a) directly enhances SP-field and is eventually driven by the magnetic field-interaction

between interplanetary space and magnetosphere, and also by the chenge of solar wind momemtun,
which leads to compression and expansion of the magnetosphere and also leads to the viscous-like

interaction between solar wind and megnetosphere, While (b) lesds to the asymmetric DR-field

Sn the ground and asymmetric deformation of geomagnetic tubes of force in the magnet%sphere.

In addition, an auroral electrojet ( ABT ) is produced through the following processes;

The earthvard surging of the enhanced plasma flow owing to (a) is opposed by magnetic pressure

in the region where main field is strong, whence the inhomogeneities of magnetic field and

plasma pressure take place near night,side inner boundary of the plasma sheet, which causes in

turn the transient contraction og geomagnetic tubes of force ( which is equivalent to eastward

ring-like current-formation ) ,Some instabilities occur end cause the bomberdment of auroral

particles geomgnetic field lines, resulting in high conductive ares in the earth's polar ionospheye

Tren , SP's electric field , the polarzation field produced at the boundary of the region

densely plasma-populated and polar high conductive aree berome the main causes of AEJflowing

along auroral oval.Therefore, three-dimensional stowm-time current circuit is formed throughthe

geomagnetic field lines , among AEJ-fommation, SP-formation in the ionosphere and asymmetric

population of energetic plasma in the megnetosnhere ( DR-formation ). The asyumetric defornation

of geomagnetic tubes of force leads to the sout of plasma from the densely populated region,
The eastward AEJ which occurrs in thr afternoon hours and in the later epoch of polar

magnetic stom is likely due to SP's electric field and enhancemrnt of ionoanheric conductivities

and also due to asymmetric growth of energetic plasme belt .

In the present paper, the origin of an storm-time asymmetric belt of energetic plasme
is an op(Ian question,
»* T"{ijima end T, Nagata, The constitution of magnetospheric storm, IAGA Assembly, Madrid, Sg?t_

1969 (.
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