Energetic Protons and Electrons in the
Magnetotail of Jupiter

FIGURE CAPTIONS:
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Encounter trajectories for Voyager 1, 2, and Pioneer 10.
Schematic drawing of the Voyager LET instrument. The detectors
are enclosed in an aluminum housing with an average thickness of

0.025 inches.

Look directions of the Voyager 1 LET's characteristic of the
outbound pass projected into equatorial and meridinal planes.

Positions shown were exact at 55 RJ.

Proton and electron fluxes observed during the outbound passes

of Voyager 1 and 2.

Proton momentum spectra for 64 min. intervals observed during the
outbound pass of Voyager 1. Spectra at 34.2, 59.0, 64.9, and
116.9 RJ where observed near neutral sheet crossings; the 42.4 RJ
spectrum represents interplanetary particles observed 15° above
the magnetic equator; the 146 RJ spectrum shows the-particle

population observed prior to the first magnetopause crossing.

Result of least squares fit to 64 min. averages of the Voyager 1
LET A pulse height distributions. A differential spectrum of

. -1/2 JSeTE .
the form j(E)=KE exp. - E/Eo was fit to the data. The top
panel shows the differential flux at 1 MeV and the lower panel

gives the characteristic energy, EO.

Field aligned flow of protons with energies above 0.4 MeV away

from Jupiter observed with Voyager 1 near 98 R_. LET B is pointed

J
nearly along the field line towards the planet and LET A perpendi-
cular to it. The peak flux in LET B of 830 protons/cmzsec ster is
about 40 times the flux observed at the other neutral sheet crossings

near 100 RJ.
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Proton momentum spectra averaged over 64 min. observed
during the streaming event near 98 RJ. The spectrum of
protons streaming along B is characteristic of particles
trapped near the neutral sheet. The near 90° pitch angle
particles (LET A) have a spectrum similar to that observed

in the acceleration event near 59 RJ.

Comparison of Voyager 2 neutral sheet crossings at various
distances from Jupiter. LET A is indicated by X, LET C by Q,
and LET D by o .

Corrected longitude of the Voyager 2 neutral sheet crossings

for the leading and lagging maxima.

Corrected longitudes for the Voyager 1 and Pioneer neutral sheet

crossings.

Position of neutral sheet for I rigid disk and II hinged disk.
Projections into meridional plane illustrates the case of no
phase delay and projection into the curved plane illustrates
the actual case with a delay (see test for definition of

symbols).

Illustrations of neutral sheet stream lines vs radius for
different velocities in the active and inactive hemisphere.
Notice rarification region at transition from inactive fo
active hemispheres and enhanced flux region at transition

from inactive to active hemisphere.

Voyager 1 observations of magnetotail and sheath electrons

fluxes synchronized with the clock model.

Voyager 2 observations of electron intensity ratios between
120 and 200 RJ showing frequent synchronization with clock

model.



TABLE I

Spacecfaft Longitude from Subsolar Point

At: 20 RJ 50 R.J 100 RJ 150RJ
Voyager 2 177 -150 -140 -137
Voyager 1 -140 -123 -118 -115

Pioneer 10 -107 - 95 - 90 - 87

Distance at

Magnetopause

Crossing (RJ)
> 170
158-~165

97-150
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