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Abstract

Llectron observations between ~ 100 eV and 50 eV are presented

for I values between 5 and 10 R] (RF’ ezrth radii) near local midnight

n
u

at low magnetic latitudes. These measurements were cbtained between

June Q and July 23, l966, with electrostatic snalyzers borne on 0GO-5.

The inner edge of the plasma sheet ig characterized by a sudden exponen-

tial decrcase in the electron energy density.

This near-earth decrease

has & very

decreasing

distincet structure with fluxes of higher energy electrons

further from the earth for electron energies between 750 eV

and 20 keV. A trough of ~ 100 ¢V electrons with densities of ~ 1 (cm)—
is observed to £1ll the region between the inuer edge of the plasma

sheet and the plasmasphere. The density of electrons above 750 eV i1s

Z

. -5 . ) . : ' .
of'ten less than 0.1 (cm) in this region. The separation between the

inner edge of the plasma sheel and the plasmapause was between 1 and

p) RF in June and increased to between 3 and 5 R, in July. Analysis of

B

suabsequent data should determine vhether this 1s a latitude or local

time effect. The plasmapsuse is commonly located at the minimum of the

energy density profile for electron energies above 750 eV, A plasma-

pause structure consisting of a sharp outer edge and a broad inner edge

is cohserved mainly in the 200 eV electron fluxes. Observed lifetimes

-

of ~ 10 days for lower-energy electrons (B ~ 1 keV) within the plasi.-




sphere are in agreement with lifetimes for more energetic electrons

(E = 500 keV) in the same region. Kilovolt electrons between the
plasmasphere and the inner edge of the plasma sheet are removed within
the satellite's orbital period of 48 hours. Differential energy
spectrums of electron intensities for the plasma sheet, the inner edge,

the electron trough and the plasmasphere are presented.

ii




I. Introduction

The plasma sheet is by its location and nature central to the
origin of both the aurora and ring currents. And although the plasma
sheet was first observed about ten years ago, experimental design
problems have until recently hindered the acquisition of accurate and
comprehensive measurements concerning its nature (cf Gringauz [1969]
and Frank [1967a,b] and the references therin for a review of low
energy plasmas within the magnetosphere). Vasyliunas [1968] observed
that the plasma sheet had a 'well-defined sharp inner-boundary'.

Between 1700 and 2100 LT (geocentric local time) this inner boundary

was located at 11 £ 1 RE (RE, earth radii) during geomagnetically

quiet periods. Characteristically the electron energy density decreased
exponentially inward with a scale length of about 0.k RE while the num-
ber density remained essentially constant across the inner edge of the
plasma sheet. During magnetic storms of the bay type the imner boundary
moved inward to between 6 and 8 Ry Frank [1967d, 1968] observed that this
near-earth decrease occurred at increasing radial distances for higher
energy electrons between 1 and 10 keV. The 2 keV near-earth decrease

was about half an earth radii closer to the earth than the 5 keV near-
earth decrease. No general relabionship was observed between the location

of this near-earth decrease and the boundary of trapping for higher




energy (E > 50 keV) electrons. The purpose of this paper is to
examine the region between the inner edge of the plasma sheet and
the plasmasphere in detail. Only electron data acquired at low

magnetic latitudes near local midnight are presented.




IT. Orbit and Instrumentation

060-3 was launched on June 7, 1966 into a highly eccentric
orbit with an apogee of ~ 20 RE’ an inclination of 30°, a period
of ~ 48 hours and with the line of apsides directed to ~ 22:00 LT.
An attitude system provided a predetermined, monitored spacecraft
orientation. All data presented here were acquired before the
electrical failure of the attitude system on July 23, 1966. Figure 1
illustrates several representative inbound passes as functions of
magnetic latitude and local time. TLocal times bebween 21:20 and
01:20 were covered on these inbound passes from 10 to 5 RE during
this period.

The University of Towa instrumentation utilizes four Bendix
Channeltrons and four cylindrical-plate electrosﬁatic analyzers.
The analyzers were paired in order to measure simultaneously and
separately the differential energy spectrums of probon and electron
intensities with an energy range extending from ~ 100 eV to ~ 50 keV.
These two pairs of Low Energy Proton and Electron Differential Energy
Analyzers designated LEPEDEA's A and B had orthogonal fields of view.
The fields-of-view for LEPEDEA A were directed earthward and those
for LEPEDEA B were directed perpendicular to LEPEDEA A's fields-of-view
in the satellite-earth-sun plane. See Frank [1967a] and the references

therein for additional detalls concerning instrumentation.




Fnergy bandpasses for the electron channels are shown in Table I.
The analyzer plate voltages were stepped every 19 seconds and the
corresponding channels were sampled at least 15 times per step. A

complete spectrum including all 15 channels was acquired in approx-

imately 5 minutes.




TABLE T

Energy Bandpasses for 0GO-3 LEPEDEA

Electron Channels 'A' and 'B!
Electron Energy Bandpasses
Channel TAY 'B!
3 90 - 160 eV 80 - 140 ev
ly 190 - 330 €V 170 - 300 ev
5 310 - 540 ev 280 - 500 ev
6 410 - 720 ev 380 - 680 ev
7 640 -1100 ev 610 -1100 eV
.99 - 1.7 kev Oh - 1.7 kev
1.5 - 2.7 kev 1.5 - 2.7 keVv
10 2.6 - 4.6 kev 2.8 - 5.0 kev
11 3.8 - 6.8 kev 4.1 - 7.2 kev
12 6.8 - 12 kev 5.8 - 10 keV
1% 10 - 18 kev 9.8 - 17 kev
14 14 - 24 key 14 - 24 key
15 27 - 47 kev 26 - L6 kev




IIT. Observations

In the first two sections electron measurements for several
inbound passes are presented and analyzed. Observational periods on
June 23, and July 17 and 19, 1966 were chosen to represent those of
typical inbound passes during quiet conditions. In subsequent sections
data from other inbound passes are utilized to evaluate the main
features observed in these measurements.

June 23, 1966. 0G0-3 was inbound within one hour of local

midnight at low magnetic latitudes as I decreased from 8 to k4 RE.
Figure 2 illustrates the differential electron intensities across the
inner edge of the plasma sheet and into the plasmasphere. Initially
the higher energy fluxes (tens of keV) decreased while the keV fluxes
remained constant. Within a geocentric radial distance of 0.5 RE

the lower energy fluxes (E ~ 1 keV) also began to decrease and the
peak flux shifted from channel 8 to chammel 7. Within 1 R, the
higher energy fluxes began to stabilize while the lower energy con-
tinued to decrease. Simultaneously significant electron fluxes with
E ~ 100 eV were first observed. Within 1.5 RE the plasmapause was
encountered at 06:22. Inside the plasmasphere the differential inten-
sities between 100 eV and 50 keV increased smoothly and simultaneously

as the radius decreased.




Figure 5 illustrates the radial dependence of the electron
energy and number density corresponding to the fluxes illustrated
in Figure 2. Above 750 eV the electron energy density decreased by
a factor of 20 across the inner edge of the plasma sheet while the
nunber density decreased by about an order of magnitude. Although
the electron intensities between 90 eV and 750 eV made a megligible
contribution to the energy density, they were sufficiently large to
maintain an essentially constant number density outside the plasma-
sphere. The region between the inner edge of the plasma sheet and
the plasmapause containing electrons with energies of ~ 100 eV and
densities of ~ 1 (cm)"5 will be denoted as the 'electron trough'.

As such, this region is definitely a part of (but not necessarily
identical with) Carpenter's [1966] 'plasma trough'. At the plasma-
pause both the number density and energy densityvincreased abruptly.
See the discussion of Figure 5 for further details.

Figure 4 illustrates the radial dependence of the differential
spectrums of electron intensities for the measurements summarized in
Figures 2 and 3. 1In the plasma sheet these electron spectrums are
gquite flat between 1 and 6 keV and then fall off rapidly. If the
directional, differential intensities, dJ/dE, are Titted to an B °
energy dependence, n is = .5 between 1 and 6 keV and then softens to

= 2,7 between 6 and 20 keV. Across the inner edge of the plasma sheet




the higher energy fluxes decrease initially (spectrum 2a) and then the
keV fluxes decrease while the 100 eV fluxes appear (spectrum 2b).

Inside the plasmasphere the differential intensities are falrly smooth
with n = 1.5 between 300 eV and 50 keV (spectrum 3b). Below 300 eV

the gpectrum is quite soft with n = 3.5. The energy and particle fluxes
for these spectrums are summarized in Table II.

Figure 5 indicates that for electron intensities above 90 eV
the plasmapause has a broad inner edge as well as a sharp outer edge.
The outer edge has a scale of tens of kilometers. This is indicated
by the factor of three increase in counting rate for channel 4A in less
than five seconds at 6:22:18. The thickness of this outer edge would
be about 15 km assuming the plasmapause velocity i1s much less than the
satellite's radial velocity of about 4 km(sec)~l. Fifteen km is the
cyclotron radius for a 200-eV proton in the equaﬁorial dipole field
at 5.8 RE'

The inner edge of the plasmapause has a scale of hundreds of
kilometers and is displayed in Figures 2, 3 and 4. This structure is
illustrated in Figure 5 by the shaded area in both frames. Within
the plasmapause the electron fluxes between 90 and 750 eV decrease
earthward. This inner edge has a thickness of between 200 km (based
on the decay rate of the channel 5A responses within the 06:22 frame)

and 1200 km (based on the decay rate of the channel 5A responses by




TABLE IT

Electron Energy and Particle Fluxes
0GO 3; Inbound; 23 June 1966

90 eV < E < 50 keV

L, B T

Spectrum earth o -1 5 1
radii ergs(cm -sec-sr) (cm -sec-sr)
8
la 8.2 , 5.6 6.3 x 10
1b 7.1 7.5 8.5 x 108
' 8
2a 6.4 1.8 4.5 x 10
2b 6.0 .66 1.9 x 108
3a 5.8 .62- .64 4.-6. x 10°
3b 5.6 .o 2. x 108




10

the 06:27 frame). Even if the plasmapause were moving with a constant
velocity the ratio of the thickness of the inner and outer edges should

be invariant. This ratio is between 20 and 120, which brackets the

ratio of the cyclotron radii for protons and electrons with equal energies.

July 19-21, 1966. 0G0-3 was inbound near the magnetic equator

at about 22:00 LT for L = 9. Figure 6 illustrates the electron number
and energy density, and average energy across the inner edge of the
plasma sheet and into the plasmasphere. Unlike the June 23 pass the
inner edge of the plasma sheet is located several earth radii beyond
the plasmapause and the electron trough begins at I = 9.5 RE. On
July 21 at 1300 U.T. at L < 7 substorm-related phenomena were observed.
At L. = 8 RE the July 19 measurements closély resemble the July 21
pre-substorm measurements and are included in Figure 6. Above 90 &V
the electron trough merges smoothly into the plasmasphere at I = 5.65 RE'
The electron trough is easily identified by the sudden decrease in the
average energy from ~ 2-5 keV to ~ 50-80 eV due to the rapid decrease
in the energy density versus a relatively constant number density.
Figure 7 illustrates electron spectrums characteristic of four
electron regions within the magnetosphere: plasma sheet, inner edge,
electron trough and plasmasphere. The inner edge spectrum illustrates
characteristics of both the plasma sheet spectrum and of the electron

trough spectrum. Although the electron trough spectrum somewhat




11

resembles the plasmasphere spectrum there are significant differences.
Below 300 eV the electron-trough spectrum (n = 2) is somewhat harder
than the plasmasphere spectrum (n = 3). Furthermore the electron
trough spectrum should peak near ~ 100 eV while the plasmasphere
spectrum should peak at < 30 eV in order to produce the observed total
electron densities of ~ 1 e/cm5 and ~ 100 e/cm5 in the respective
regions [Carpenter, 1966]. During this pass the electron trough
intensities increased steadily until at the plasmapause they matched
the plasmasphere electron intensities at L = 5.3 RE. Normally there
is an abrupt increase in the number density above 90 eV at the
plasmapause.

In the following sections the remainder of the observations will
be utilized to evaluate the electron observations of the plasmapause,
the location and structure of the inner edge of the plasma sheet and
the relationship with magnetic activity and local time.

Plasmapause Tdentification. A comparison of the plasmapause

locations utilizing proton and electron data is illustrated in Table IIT.
The proton plasmapause observations are based on the measurements by
Taylor et. al., [1968] of ambient thermal ions between 1 and 45 atomic
mass units using a radio-frequency ion spectrometer. The electron
identification of the plasmapause is most easily made by identifying

the localized enhancement of the 200 eV fluxes in channel L4A. During




TABLE ITT

Comparison of Plasmapause Locations

0G0-3; Inbound; 1966

DATE PROTONS™ ELECTRONS DIFFERENCE
(Ion Detector) (LEPEDEA)
Tinme, L, Tinme, L, AT AL,
U.T. Rp U.T. Rp minutes Rg
11 June 02:20 7.0h 2:20 7.0 0 0
15 June Ok:08 5.79 data gap — —
17 June Oles Lty 5.76 Olsh7 5.6 ~ 3 .15
19 June Ol 5L 6.70 05:00 6.4 ~ 6 3
21 June — 05:54 5.7 —_ —_
23 June 06:20 5.91 06:22 5.9 2 0
25 June 07:46 3.73 0T7:48. 3.6 2 0
27 June 07:2k4 5.91 07:27 5.9 3 0]
29 June 07:49 6.19 07:53 6.0 ~ h 2
1 July 09:01 4,76 09:02 b7 ~ 1 0
3 July 08:L45 6.44 08:54 6.2 ~ 9 .25
5 July 09:5k 5.2k 09:53 5.2 ~ 1 0
7 July — unidentifiableb — —
9 July 11:56 3.31 n " " —_— —_
11 July 11:55 L.62 " " " _—
13 July 11:39 6.20 " " " — —
15 July 12:45 5.3 — —
17 July 13:10 5.63 13:10 5.6 0 0
19 July 134k 5.64 15: 44 5.6 0 0
21 July 1432 5.18 missing frame —_ —_—
23 July 1k b6 5.78 unidentifiable —_ —
a. H. A. Taylor, Personal Communication, March 1969.
b. TIntense fluxes above 700 eV precluded a decisive observation.
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the July 9 storm, scattering from intense kilovolt fluxes masked this
identification. Electron and proton observations of the plasmapause
are normally within the five minute cycle time of the LEPEDEA
experiment.

Structure and Location of the Inner Edge. Figure 8 summarizes

the inbound profiles of the electron ehergy density between L = 10 RE
and the plasmapause as a function of I,. The tendency for the lower
energy fluxes to decrease closer to the earth is illustrated by the
relative earthward displacement of the flux 'bar' for the lower energy
channel. This tendency is clearly seen on every non-storm pass. Thus
the structure illustrated in Figure 2 is a basic characteristic of
the inner edge of the plasma sheet.

The location of the inner edge of the plasma sheet relative to
the plasmapause 1s considerably different in July than in June for
magnetically quiet days. In June the separation between the plasma-

pause and the inner edge of the plasma sheet is ~ 1.5 R In July

oE
this separation increases to ~ 3-5 RE as the inner edge of the plasma
sheet withdraws to ~ 8.6 RE. This change could be a latitude effect
owing to the distortion of the earth's dipole field or a local time
effect. PFurther analysis of the remaining 0G0O-3 data should clarify

this point. During both June and July the plasmapause was often

located at the minimum in the electron energy density profile.
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Relation of Magnetic Activity. On June 25 the plasma sheet

was first encountered at L = 9.3 RE at A =20°. The plasma sheet
electrons penetrated to U4 RE with a peak energy density of ~ 3 x 10'8
ergs(cm)"5 and a number density of ~ 10-30 (cm)"5 above 90 eV. Within
the plasmasphere this enhanced energy density decayed slowly with a
lifetime of ~ 10 days. On July 7 the inner edge of the plasma sheet
withdrew to L = 9 RE and the plasmapause was not readily identifiable
in either the electron or ion measurements.

The storm of July 9 is clearly indicated by both the location
and magnitude of the electron energy-density peak. This storm has
been analyzed in detail by Frank [1967c]. oOn July 9 the electron
energy of 5 x 1021 ergs was about a fourth‘the proton energy of
21 x lO21 ergs for 1 < L < 8. These proton and electron energy
reservoirs were shown to be capable of explaining the observed decrease
off ~ 70y at the earth's surface.

Unlike the protons which have charge-exchange lifetimes of about
a day at L = 4 [Swisher and Frank, 1968] the electron peak persists
with a lifetime of ~ 10 days. Thus the lifetime of low energy electrons
(L = E < 50 keV) appears to be similar to the lifetime of high-energy
electrons (E = 500 keV) in the same regions [Roberts, 1969]. oOutside
the plasmapause the enhanced electron energy densities are quickly

dissipated within 2 days.
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On -July 21 the inner edge of the plasma sheet was encountered
at T = 9.7 R,. At 15:00 U.T. a substorm began at College,
which had just moved through the premidnight sector. One hour later

-
L

our near L = 6 R..

ot
g
@

electron energy-density increased by a factor of

-t

If this was indeed a second encounter with the inner edge of the plasma

sheet, its inward raiial velocity must have exceeded 5.5 km/sec during

Tthat houx

kg
o

An electric field of ~ .6 mv/m would drift plasma at

a 100y field. TFurther

of *the proton populatior

substorm behavior.
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IV. Discussion

gtructure of the Tnner Edge. The simplest explanation for the

existence of an inner edge to the plasma sheet would be that the elec-
trons were being drifted across a retarding potential A®. Assuming
a uniform magnetic field the general features of this model would be:

(1) the high energy tail (E > eA®) of the electron spectrum would
remain unchanged across the potential,

(2) the integral flux, energy flux and energy density should all
decrease earthward,

(3) for a peaked differential-energy spectrum, both the energy and
magnitude of the peak intensity should decrease earthward.

This simple model is inadedquate to explain the transistion from the
plasma sheet spectrum 1b (Figure 4) to the spectrum of the inner
edge of the plasma sheet 2b. Between spectra lb and 2a the energy
of the peak flux decreases by about 500 eV. 7Yet the fluxes above
Y4 keV have decreased considerably while the peak flux has actually
increased. Between 2a and 2b, the first two criteria are satisfied
but there is not an accompanying decrease in the energy of the peak
flux. Beyond 2b the total flux, energy density and number density
all increase across the plasmapause.

Vasyliunas [1966] has speculated that resonant interaction with
VLF waves would enhance electron precipitation. This charge inbalance

would induce a steady state electric field along the field lines which
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would draw up thermal ionospheric electrons to maintain charge neutrality.
Such a mechanism would not necessarily affect the proton distribution

and would be consistent with a constant number density across the inner
edge of the plasma sheet. Furthermore it would explain the order of
magnitude decrease in the 'temperature' of the plasma sheet electrons.

For a further discussion of pitch angle scattering see Roberts [1969].

One implication of this pitch angle scattering mechanism is that the
structure of the inner edge should be strongly dependent upon pitch

angle. The plasma sheet should extend further earthward in measurements
of equatorial electron intensities with o = 90° as compared with high
latitude electron intensities which must precipitate out quite rapidly
in order to decrease the energy density. Figure 9 illustrates the
differential flux across the inner edge of the plasma sheet measured

at two different pitch angles. No radial dependence of electron flux
on pitch angle is observed. This is not to say that pitch angle
scattering is not occurring, only that it does not appear to be a
dominant feature in forming the inner edge of the plamsa sheet.

A third possibility is that the inner edge of the plasma sheet
is an Alfvén layer. In this case plasma sheet particles are convected
into the dipolar magnetic field and are then deflected by the resultant
gradient drift. See Schield et al., [1969] and the references therein
for a review. This Alfvén mechanism would deflect higher energy par-

ticles at greater distances and could result in an inward decrease in




18

the number density of the convected plasma sheet particles. The
associated charge separation would result in field-aligned currents
which consist mainly of ~ 100-eV electrons [Schield, 1968]. Although
the Alfvén Layer theory is consistent with the observations of the
structure of the inner edge it has further implications which remain
unchecked (such as the simultaneous deflection of protons). However
the relatively constant separation between the locations of the
plasmapause and the inner edge of the plasma sheet 1s an indication
that a common mechanism is involved.

Comparison with Other Observations. In general, earlier obser-

vations of the plasma sheet are in fair agreement with those presented
here. Peak integral electron fluxes above 200 eV of ~ 2 x 108 (c1rr12—sec)—:L
over a hemisphere were measured on board Lunik 1. The integral electron
fluxes of ~ 10°° (cmg—sec)—l measured with 0GO-3 exceeded these by about
an order of magnitude. Freeman [1964] noted that the electron flux

would be ~ 109

(cmg—sec-sr)_l if the observed energy flux were produced
by 10 keV electrons. This equivalent energy flux of 16 ergs(cmg—sec~sr)—l
1s within a factor of two of those presented here. The 0G0-3 measurements
of the plasma sheet within 12 RE indicate the average electron energy,

E = (Ue/ne), is ~ 3-5 keV although the energy of the peak differential

intensities occurs at ~ 1 keV.




19

The ATS low-energy detector observed particle fluxes of
-2 x 100 (cmg—sec-sr)-l at 6.6 R,. Particles observed include
electrons above 3 keV and all protons [Freeman and Maguire, 1967].
On June 23, 1966, inbound at L = 6.6 R, at local midnight 0GO-3
observations indicate the integral electron flux in the inner edge
of the plasma sheet above 3 keV was 3.2 x 108 (cmg—sec—sr)_l, a
factor of twenty greater than the integral proton flux above 100 eV.
Although the efficiencies of the ATS low-energy detector for both
electrons and protons have not been published, Frank [1965] and
Frank et. al., [1969] have shown that the Channeltron efficiency
in counting 3 keV electrons is ~ 20 to 40% of the efficiency in
counting protons between 3 and 30 keV. Even so, on June 235 the
electron flux would have produced at least 80% of the counts in such
a detector. On July 19 at L = 6.6 RE the electron flux in the electron
trough above 3 keV was 2.8 x 107 (cme—sec—sr)_l, about 80% of the proton
flux above 100 eV. The protons would produce at least 75% of the
counts in such a detector. Fven if the calibration of this instrumen-
tation were available the identification of the plasma component
observed by the ATS low-energy detector above 50 eV in this esvironment
would probably remain impossible.

Although Vasyliunas' [1968] main conclusions are substantiated

his observation of the inner edge at 11 + 1 RE was not. The differences
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in the location of this inner edge may be entirely latitude and local
time differences between the measurements. 0G0O-3 observations of the
inner edge at L = 15° near local midnight could map onto an equatorial
crossing radius of ~ 10 RE. Furthermore Vasyliunas' quiet time
observations were made between 1700 and 2100 LT whereas these 0GO-3
measurements were made between 2100 and 0100 LT. Analysis of sub-

sequent 0GO-> data should clarify this difference.
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Figure Captions

FPigure 1. Dipole magnetic latitude and local time profiles for
sample 0GO-3 inbound orbits. The local time profile
shifts westward by ~ 1° per day. Although the inbound

spacecraft is at low latitudes, with A, < 25° within

a
15 RE’ the orbit cannot necessarily be described as
near-equatorial beyond 8 RE. An anti-solar neutral
sheet hinged to the dipole equatorial plane at 10 RE
would lie within the indicated sectors.

Figure 2. Differential electron intensities across the inner edge
of the plasma sheet and inté the plasmasphere. During
this pass the inner edge of the plasma sheet is located
inside the boundary of trapping based on the response

of the thin-windowed 213A CM tube as a function of the

magnetic shell parameter I.. The near-earth decrease in

electron flux occurs at increasing radial distances for
higher electron energiés. The plasmapause is encountered
within 1.5 RE of the inner edge of the plasma sheet. The
differential fluxes above 1 keV are continuous across this
boundary. The existence of a plasmapause structure of
less than 0.5 RE is indicated by the localized increase

in the electron fluxes below 750 eV.
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Figure 3. Flectron number and energy density across the inner
edge of the plasma sheet and into the plasmasphere.
The energy density decreased exponentially by an order
of magnitude over 1.2 RE with a scale length of one-
third an earth radii. Initially this decrease was
produced by a decrease in the higher energy electron
fluxes (tens of keV) without decreasing the electron
number density appreciably. Ultimately the decrease
in energy density was produced aliost entirely by a
decrease in the keV fluxes. A ccustant number density
above 90 eV was maintained by the simultaneous appear-
ance of ~ 100-eV electrons. Note that the plasmapause
was located at the minimum of the energy density profile
for the fluxes above 750 eV. |

Figure L. Differential electron spectrums across the inner edge
of the plasma sheet and the plasmapause. Initially the
higher energy flux decreases between spectrums 1b and 2a
followed by a decrease in the keV flux between spectrums
2a and 2b. Spectrum 2b illustrates the low energy portion
of the electron flux in the electron trough. The plasma-
pause gpectrum 3a quickly decreases to a typical plasma-

sphere spectrum 3b.




Figure 5.

Figure 6.
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Count rate data are shown for two successive frames

from detectors A and B. Data is telemetered every
second for 19 seconds from each energy channel in
succession. The counts for the 06:17 frame (dashed
lines) for channels 4-8 are due mainly to scattered

keV electrons. The 06:22 data generally follows that
of the previous frame until an abrupt change occurs

at 18 seconds, marked by the vertical dashed line.

The shaede areas represent the difference between the R
observed count rate and the average counting rate in |
the following frame.

Radial profile of the energy and number density and
average energy for electrons (E = 90 eV) near 22:00 LT.
The average energy is the energy density divided by the
number density for all cobserved electrons. The electron
trough of ~ 100-eV electrons is easily discernable
between the inner edge of the plasma sheet and plasma-
pause. The smooth transistion into the plasmasphere

may be assoclated with the high fluxes inside the plasma-
sphere which were trapped during the July 9 storm.

(See Figure 8).




Figure 7. -

Figure 8.

28

Differential electron spectrums from the plasma sheet,
the inner edge, the electron trough and the plasma-
sphere. The electron trough spectrum should peak near

~ 100 eV in order to maintain charge neutrality with

the observed proton densities of ~ 2-5 (cm)—5 above 100 eV.

Radial profile of electron energy density for I < 10 Ry

An inbound measurement was made every orbital period

(~ 2 days). The location of the inner edge of the plasma

sheet is identified by the rapid earthward decrease in
the electron energy density. (On June 23 this occurs
for L between 7.l and 5.9 RE. See Figure 3). The
structure of the inner edge is illustrated by the
horizontal 'error bars'. These bars designate the po-
sition of the earthward decrease from a maximum to

a minimum in the flux measured by a given channel.
Unless otherwise specified the bars above and below
the horizontal column are for channels 10 and 8 re-
spectively as illustrated for June 11. Normally the
lower bar is displaced earthward from the upper bar

indicating the tendency for the lower energy fluxes

(E =1 keV) to decrease closer to the earth. The inward

displacement of the plasmapause during magnetic storms is




Figure 9.
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clearly seen. The trough of low energy electrons is
invariably located in the region of low energy density
between the inner edge of the plasma sheet and the
plasmapause.

Differential electron fluxes measured by two detectors
with perpendicular fields-of-view, LEPEDEA's A and B,
which receive electrons having dipole pitch angles of

~ (180-65°) and ~ 35° respectively. By definition o

is zero if the particle velocity is parallel to the
magnetic field vector B. Any symmetric inflation of

the dipole field should increase both QA and Qﬁ thus
decreasing the difference between the sines of their
pitch angles. On ngy 27 at L = 3.6 RE a cross-calibra-
tion of the detectors while viewing identical pitch
angles indicates that there is less than a 30% difference
in the responses of the two instruments. No dependence
of the electron flux profile on pitch angle has been

observed on the six inbound passes for which such an

analysis has been performed.
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