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Abstract— As part of the continuing effort to improve the accuracy of the absolute measurements of the
ambient photoelectron flux in the thermosphere from the Atmosphere Explorer Satellite Photoelectron
Spectrometer experiments (PES), we present a detailed comparison of experimental photoelectron fluxes from
AE-Cand AE-E together with theoretical calculations of the ambient flux for the same geophysical conditions.
As an additional check, the various experimental and theoretical fluxes are used to calculate the expected N,
2PG (0,0) volume emission rate expected at 3371A and these results are compared to AE-C Visible Airglow
Experimental (VAE) experimental results. The comparisons clearly show that because of spacecraft shielding
of the sensor on AE-C, the agreement with AE-E spectra for similar geophysical conditions ranges from good
when shieldingis minimal to poor for severe shielding cases. The calculated fluxes are lower by approx. a factor
of 1.5-2.0in absolute magnitude than the AE-E or unshielded AE-C fluxes. The N, 2PG volume emission rates
calculated from the measured ambient electron fluxes overestimate the measured VAE volume emission rates
by 20-30% while those calculated from the theoretical fluxes underestimate the measured emission rate by
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typically 30%. These data suggest therefore that the measured AE-E fluxes are 20-30%; high.

INTRODUCTION
Low energy electrons produced at ionospheric
altitudes from photoionization of the ambient atomic
and molecular species by the solar extreme u.v. flux play
an important role in the mechanism by which solar
energy is absorbed in the thermosphere. The ambient
photoelectron energy distribution in the thermosphere
has been the object of extensive measurements and
theoretical calculations. Early work has been reviewed
by Doering et al. (1975). More recently, the
Photoelectron Spectrometer Experiments (PES) on
Atmosphere Explorer satellites have been making
detailed measurements of the ambient photoelectron
flux over the entire Earth’s surface at all local times.
Discrete energy loss calculations of the ambient
photoelectron spectrum were first presented by Victor
et al. (1976a). The results of the experiments and
calculations have been discussed by Lee et al. (1980a, b)
for altitudes from 150 to 1000 km. The general
conclusion reached was that the processes involved in
the production of the ambient photoelectron spectrum
were well understood since excellent agreement was
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obtained between the shape of the experimentally
measured spectrum—especially for the improved
measurement on Atmosphere Explorer E—and the
theoretical discrete energy loss calculation spectrum.
However, although initially encouraging results were
obtained for the agreement between the absolute
magnitude of the calculated flux and the AE-C satellite
measurements, the later, much higher resolution AE-E
results were found to be a factor of 2-3 higher than the
calculated results over the entire energy range.
Calculations by Oran and Strickland (1978), Jasperse
and Smith (1978), Richards and Torr (1981), and
Richards et al. (1982), which use somewhat different
cross section data, have produced better absolute
agreement with the experimental spectrum.

In the present work, we shall explore the reliability of
the Atmosphere Explorer PES measurements of
absolute flux by a comparison of the N, second posi-
tive emission system (0, 0) band intensity measured on
AE-C by the Visible Airglow Experiment (VAE)
with the intensity calculated from the simultaneously
measured PES electron fluxes and N, density.
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Because of the energy dependence of the N, 2PG elec-
tron impact excitation cross section, the comparison
tests the photoelectron spectrum mainly between 12
and 35 eV and is particularly sensitive to the cross
section peak region near 14 eV. Kopp et al. (1977) have
previously used the ambient photoelectron spectrum as
calculated by Victor and the measured N, density to
compare the expected N, 2PG (0, 0) intensity with their
VAE measurements and have obtained reasonable
agreement although the calculated emission rate was
somewhat lower than what was observed. In this work,
we have examined both the AE-C and AE-E results.
Unfortunately, there was no VAE experiment on AE-E
so the N, 2PG emission was not measured. However,
by judicious choice of AE-E orbital passes which had
similar N, density and solar zenith angle to previous
AE-C passes, it was possible to compare the AE-C and
AE-Eresuits. The comparison was greatly facilitated by
the low solar activity throughout the 1974-76 period.

The main object of this work was to test the
agreement between the measured N, 2PG emission
and that expected on the basis of the photoelectron
fluxes and N, density to see if a consistent pattern of
agreement or disagreement could be found. In addition,
we have computed expected N, 2PG intensities based
on new calculations for the ambient photoelectron flux
for the actual orbits considered. The comparisons
between theory and experiments given in this paper
represent a least favorable case as recent calculations
based on different cross sections give larger fluxes as
mentioned above.

INSTRUMENTATION AND DATA ANALYSIS

Aeronomic data used in this study were obtained
from simultaneous measurements of experiments
onboard Atmospheric Explorer satellites C and E.
Photoelectron fluxes were taken from measurements of
the Photoelectron Spectrometer (PES) Experiment
(Doering et al., 1973); airglow data were obtained from
measurements by the Visible Airglow Experiment
(VAE) (Hays et al., 1973); and neutral N, density data
were taken from measurements by the Open Source
Mass Spectrometer (OSS) Experiment (Nier et al.,
1973) and the Neutral Atmosphere Composition
Experiment (NACE) (Pelz et al., 1973). Since the Visible
Airglow Experiment on the AE-E satellite did not
measure the thermospheric emission feature at 3371A
only AE-C airglow and neutral composition data were
used in this study.

Detailed discussions of the instrumentation and
performance of the AE-PES experiments have been
given by Doering et al. (1973, 1975). In brief, the AE-C
and AE-E satellites were launched in December 1973
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and November 1975, respectively. Orbital inclination
was 68° for the C-spacecraft and 22° for the E-satellite.
The PES experiment consisted of two 180° electrostatic
electron energy analyzers with an energy bandpass
AE/E = 2.5% mounted on opposite sides of the
normally nonsunlit end of the cylindrical spacecraft.
When the spacecraft was in a despun mode, the normal
sensor position was as follows :sensor 1, on the ram side
looking upward (9° off the zenith) ; sensor 2 on the wake
side looking downward (9° off the nadir). For the near
equatorial AE-E satellite, sensor 1 (on the ram side) was
rotated 90° to look along the spacecraft spin axis
(Doering et al., 1976) as shown in Fig. 1. Because of the
low latitude coverage of AE-E, the look direction for
sensor | was always less than 55° from the local
geomagnetic field direction and in most cases it was
approx. parallel or antiparallel to the magnetic field
direction (Doering et al., 1976). It should also be noted
that the E sensors produced measurements of higher
energy resolution in the 0-32 eV range.

The data set consisted of approx. 90 AE-C and 40
AE-E elliptical orbit passes obtained within the first 3
months of operation of each spacecraft. The altitude
range covered was from satellite perigee (140-160 km)
to 300 km. Only despun orbital passes were used. Since
the data were obtained for early 1974 (for AE-C) and
late 1975 and early 1976 (for AE-E) the ambient
photoelectron energy distributions measured are
representative of the thermosphere under solar
minimum conditions. Only sensor 1 data from both
spacecraft were used.

Data analysis methods for the airglow data have
been presented by Hays et al. (1973) and Kopp et al.
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FiG. 1. SCHEMATIC DIAGRAM OF MOUNTING OF PES EXPERIMENT
SENSORS 1 AND 2 ON AE-E SPACECRAFT.
Look angles and fields of view are shown. On AE-Cand AE-D,
the sensor 1 look angle was rotated 90° so that the sensor
looked up (antiparallel to sensor 2).
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(1977). Analysis of data for AE-C and AE-E PES
experiment have been described by Doeringet al.(1975)
and by Lee et al. (1980), respectively. The calculations of
the equilibrium photoelectron flux in the thermosphere
employ the methods of Victor et al. (1976a,b) and
proceed from a knowledge of solar flux, photo-
production cross sections (Kirby et al., 1979), electron
loss cross sections, and neutral particle densities of O,
O,, and N,. The present calculations were carried out
using the data for the specific orbits presented here.

PHOTOELECTRON DATA

Figures 2 and 3 illustrate the present state of
agreement between measurements of the ambient
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photoelectron spectrum from AE-C and AE-E and the
calculations. Figure 2 shows the calculated and
measured flux for C orbit 677 at an upleg altitude of
222 km. A typical E pass for matching solar zenith
angle, neutral densities and altitude is also included.
Figure 3 shows the same data for C orbit 677(U) and a
similar E pass for 172 km altitude.

The features of the measured ambient photoelectron
spectrum have been discussed in detail by Doering et al.
(1976) and Lee et al. (1978). Briefly, the ambient
spectrum decreases monotonically to higher energy. A
number of important discrete features are observed
including the dip near 2.5 eV from the large N,
resonance inelastic cross section at this energy, the
discrete lines between 22 and 28 eV from the
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FI1G. 2. CALCULATED AND MEASURED AMBIENT PHOTOELECTRON SPECTRA IN THE 0-100 ¢V RANGE FOR AE-C ORBIT
677(U) AT A MEAN ALTITUDE OF 222 km.
AE-E orbit 433(U) also included has nearly identical solar zenith angle, neutral densities and altitude. Data
points from both the 0-32 eV and 0-100 eV sweeps are included in the E pass. Respectively, for the AE-C and
AE-E passes: L.T. = 12.0, 10.5, SZA = 42°, 30°, ALT. = 222 km, 221 km.
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F1G. 3. CALCULATED AND MEASURED AMBIENT PHOTOELECTRON SPECTRA IN THE ~100 € V RANGEFOR AE-C ORBIT
677(U) AT A MEAN ALTITUDE OF 172 km.
Typical AE-E pass 483(D) matches the C pass in solar zenith angle, neutral densities and altitude. Respectively
for the C and E orbits: L.T. = 11.4, 9.0, SZA = 52°,53°, ALT. = 172 km, 171 km.

photoionization of N, and O by the intense solar
Hell(304A) line to produce different final electronic
states of the ions, and the sharp drop in flux near 60 eV
which arises from the relative lack of solar photons
having energies greater than 75 eV.

For the 222 km spectra in Fig. 2, the agreement
between the calculated flux and the E measurement is
better than a factor of 2 over the entire energy range
with the E measurements higher than the calculations.
Although the absolute agreement between the
calculated and measured flux is better above 20 eV for
the C measurement than for the E measurement, it can
be seen that the C flux drops sharply below 20 eV and
there is a large hole near 10 eV. It should also be noted
that all measured fluxes above 60 eV are greater than

those predicted by the calculations. This effect is simply
duetoinstrument background from the cosmicray flux,
neutral metastable species, and scattered solar photons
which cause a small background count rate.

Turning to Fig. 3, it can be seen that at 172 km, the
calculated fluxes are lower than the C or E
measurements above 20 eV. The measured C flux is
intermediate between the calculated flux and the
measured E flux. Below 20 eV, however, the C flux again
develops a hole and falls below the calculated flux.

In order to understand the differences between the
various measured fluxes in Figs. 2 and 3, we must
consider the orientation of the sensors with respect to
the geomagnetic field. In both cases shown in Figs. 2
and 3, the C sensor 1 was offset slightly from its normal
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despun position on the ram side of the spacecraft.
However, the geomagnetic field orientation was better
from the point of view of spacecraft shielding in the low
altitude case. Studies of many C passes of this type have
shown that the “hole” in the spectrum between 10 and
20 eV develops when the sensor is “shadowed” by the
spacecraft,i.e. when the body of the spacecraft interferes
with the spiral electron trajectories in the geomagnetic
field. Figure 2 shows a typical case, characteristic of
much of the C photoelectron data, where the sensor
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was in a somewhat unfavorable orientation for the
detection of 10-20 eV electrons and a moderate drop in
the 1020V flux is produced. In Fig. 3, a case is shown
with what we have observed to be the minimum
shielding effect for C data. The case shown in Fig. 2 is
much more typical and in some cases a much more
severe 10-20 eV drop is produced. Data of this type
show beyond any doubt that the C photoelectron
spectra are all affected to some extent by spacecraft
shielding. On the other hand, the E spectra shown in
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FiG. 4. PHOTOELECTRON SPECTRA IN THE 0~100 ¢V REGION AT AN ALTITUDE OF 220 km.
From top to bottom : AE-E “normal” despun orbital pass 483(D); AE-C orbit 836(U) taken with sensor in the
wake position (rotation of 180° about spacecraft spin axis) ; AE-C “normal” despun orbit 891(U) with sensor in
the ram position. Only data points from the 0-100 eV sweep are included in the E spectrum to facilitate
comparison of the spectra. Respectively: L.T. = 8.3,9.2, 8.3, SZA = 63°, 59°, 66°, ALT. = 223 km; 220 km,
220 km.
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Figs. 2and 3 were taken from normal despun passes and
the lack of a drop between 10 and 20 eV and the
excellent agreement with the calculated spectral shape
shows the dramatic difference produced by the different
geomagnetic look direction.

Further conclusions about theinfluence of spacecraft
shielding on the C measurements can be drawn from
comparison of the low and high altitude spectra in Figs.
2 and 3 with the calculated flux above 20 eV. In the low
altitude case at 172 km where the 10-20 eV shielding is
minimal for the C data, the C flux is higher than the
calculated flux everywhere above 20 eV, However, for
the 220 km data, the measured C flux essentially agrees
with the calculated flux. These observations are
consistent with an interpretation that the low energy
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shielding observed in the Fig. 2 data actually extends to
much higher energy and that the C spectrum in Fig. 3 at
172 km is higher than the calculation because of
reduced shielding.

Further data bearing on these points are presented in
Figs. 4 and S. Figure 4 shows an example of an AE-E
spectrum at 220 km and two AE-C spectra at the same
altitude and conditions. The AE-E spectrum was
obtained in the “normal” E despun orientation. The
difference between the two C spectra (taken § days
apart) was that in one, the C spacecraft was despun but
rotated 180° about the spin axis and proceeded through
the perigee pass with the sensor in the wake position
while the other C pass wasin normal orientation. In the
C891(upleg) spectrum, the sensor was illuminated by
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FiG. 5. PHOTOELECTRON SPECTRA IN THE 0~100 ¢V REGION AT AN ALTITUDE OF 170 km.
From top to bottom: AE-E “normal” despun pass 433(I3); AE-C orbit 834(1J) taken with sensor in wake
position (offset from its normal position by a 180° rotation about spacecraft spin axis); AE-C “nornqal“ despl{n
orbit 891(U) taken with sensor in the ram position. Only data points from the 0-100 eV sweep are inctuded in
the E spectrum. Respectively: L.T. = 84, 8.8, 7.9, SZA = 67, 69°, 74°, ALT. = 170 km, 170 km, 170 km.
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the sun so a large local spacecraft photoelectron flux
appears at the lowest energies as described by Lee et al.
(1980a).

The dramatic differences in the C spectrum produced
by the different orientations are obvious in Fig. 4. A
large dip appears in the 5-20 eV region of the “normal”
C spectrum which is not present in the 180° offset
spectrum. In addition, as noted before for the data in
Figs. 2 and 3, the offset C spectrum is higher than the
“normal” C spectrum over the entire energy range.

A further example of spectra taken with different
orientations is shown in Fig. 5. Here data for two C
passes and an equivalent E pass taken at 170 km have
been plotted for comparison. Note that for these
spectra, the sensor was on the shaded side of the
spacecraft so the local photoelectron flux was not
present (Lee et al., 1980a). One C pass, orbit 834(U) was
taken with the sensor in the wake and the other (891(U))
with the sensor in the “normal”, ram side, position. It
can be readily seen again that the “normal” orientation
pass shows strong evidence of spacecraft shielding and
lies below the other C spectrum over the entire energy
range. Although both C spectra are lower in flux than
the E spectrum, the 180° “turned around” spectrum is
much closer in shape to the E spectrum.

In summary, the data presented in Figs. 2-5 suggest
several important points:

(1) Measured C fluxes are always less than measured
E fluxes. For cases with favorable geomagnetic sensor
altitudes, the spectral shape and magnitude of the C flux
agrees best with the E flux.

(2) Spacecraft shadowing of the C sensor is most
severe below 20 eV, but some effect persists in severe
cases to 60 eV.

(3) Although the calculated fluxes appear to agree
well with the >20 eV “normal” C spectra, agreement is
poor <20eV.The measured Cfluxesare afactor of 1.5
2larger than the calculated fluxes for those cases where
the effects of shielding below 20 eV on the spectral shape
are minimal.

(4) The E spectra agree well in shape with those C
spectra where shielding is not important and very well
in shape with the calculated fluxes but the E fluxes are
approximately a factor of 2 larger than the calculated
fluxes.

We are therefore led to conclude that there is a factor
of 2 difference between the best measured E photo-
electron fluxes and the calculated fluxes. Because of
the effects of spacecraft shadowing of the sensor, the C
fluxes do not appear to be reliable for determinations of
the absolute flux. In view of this discrepancy, it would
obviously be extremely desirable to have an
independent measurement of the photoelectron flux.
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Such a measurement is available on AE-C from the
Visible Airglow Experiment (VAE) which measured the
N, 2PG (0, 0) band intensity (43371A). The next section
describes the measurement and calculation of the
N, 2PG (0,0) band volume emission rate.

COMPARISON OF MEASURED AND CALCULATED
N, 2PG VOLUME EMISSION RATE

In this section, we test the measured and calculated
photoelectron spectra presented previously by com-
paring the N, 2PG (0, 0) band (3371 A) volume emission
rate with the VAE measured values from AE-C. A
previous calculation of this type has been carried out by
Kopp et al. (1977) who found that the volume emission
rate predicted from the calculated photoelectron
spectrum was somewhat less than the observed rate. In
the present study, we shall compare the measured AE-C
volume emission rate with rates calculated using

(1) The calculated photoelectron spectrum for specific
AE-C passes

(2) The AE-C measured photoelectron spectrum

(3) An AE-E measured spectrum taken under
essentially identical conditions of solar zenith angle
and N, density.

As calculations of this type have been done before
(Kopp et al., 1977) only a brief review will be given here.
The strong daytime emission feature at 3371A is excited
solely by direct photoelectron impact on N, and
cascading processes are negligible. There is also no
quenching of the excited state of N, (C*I1,) for the total
densities of interest here. The excitation cross section
and branching ratios for the N, 2PG are well known
(Aarts and DeHeer, 1969; Imami and Borst, 1974).
Since the electron impact excitation process involves a
spin forbidden singlet-triplet transition, the cross
section peaks at a quite low energy (14 eV) and then
declines rapidly. An important consequence of the
shape of the cross section for the present work is that the
electron flux between 12 and 20 eV is primarily
responsible for the observed excitation. Figure 6
summarizes the relevant processes, a typical AE-E
ambient photoelectron spectrum, and the excitation
cross section. Calculation of the excitation rate
proceeds in a straightforward manner from the cross
section and neutral density data. Figure 7 shows a
typical excitation rate (F - o) calculation in which the
electron flux and cross section have been combined
with a point spacing corresponding to the energy
intervalin the measured electron energy spectrum from
AE-E. Two cases are shown for 220 and 172 km. It can
beseen that the shape of the excitation rate as a function
ofenergy is dominated by the 12-20 ¢V region although
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theline region between 21 and 26 ¢V also providessome  volume emission rate as a function of altitude can be
intensity. These calculations show, therefore, that the calculated since:

N, 2PG calculated volume emission rate samples ®

mainly the 12-20 eV region of the electron energy nz) = 47rN(z)J F(E,z)6337,(E)dEcm ™35!
spectrum as a consequence of the shape of the cross Ewn

section. where N(z) is the measured N, density, E,, is the

Once the excitation rate has been calculated, the threshold energy (near 11 eV) for the excitation, F(E, z)
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is the measured or calculated electron flux,and 655,,(E)  calculated volume emission rate profiles were

is the N, 2PG(0,0) band electron excitation cross
section. Kopp et al. (1977) found that the observed
3371A volume emission rate for different orbits was
strongly dependent on the specific O/N, ratio due to
the attenuation of the photoelectron flux by atomic
oxygen for high values of the ratio. In addition, the
volume emission rate increased, as expected, for
decreasing solar zenith angles.

The volume emission rate profiles for the 3371A
transition measured by the Visible Airglow Experiment
on AE-C are shown in Figs. 8-10. The results of the
calculations based on the measured AE-C and AE-E
photoelectron flux data are also included. The AE-E

calculated using E fluxes obtained under conditions of
altitude, solar zenith angle and neutral composition
identical to those for the AE-C data. Volume emission
rates using the theoretical photoelectron fluxes are
included for some of the orbits. Geophysical data for
some of the C orbits analyzed, including the O/N, ratio,
aregivenin Table 1. Since the O/N, ratio at 170km was
greater than 1.1 for all cases considered, the magnitude
of the volume emission rate and its shape vs altitude for
each pass was determined mainly by the solar zenith
angle variation during the pass. A number of different
cases were encountered and the variation of solar zenith
angle for each pass is described in the figure captions.

TABLE 1. GEOPHYSICAL DATA FOR SOME OF THE AE-C ORBITS STUDIED AT AN ALTITUDE OF 170 km

Altitude at
AE-C Date Local Magnetic Nmax Observed Nmax Observed
Orbit No. (1974) Time (h) SZA (deg) latitude [OJ/IN,] (km) (photons cm ™3 s~ 1)

458(U) Jan. 26 154 68° 34°N 1.37 160 19

561(U) Feb. 5 13.6 54° 30° N - ~170 30-33
656(U) Feb. 15 12.0 S1° 49° N 1.16 165 39

561(D) Feb. 5 129 65° 49 N e 160 40

628(D) Feb. 13 11.7 65° 53°N 1.24 160 28
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Neutral density data were not available for all the AE-C
passes. In cases where neutral densities were not
available, data from the nearest orbital pass (usually
within one or two orbits or a few hours) were used.
Figure 8(a) and 8(b) show the measured and
calculated volume emission rate profiles for C orbits
656-Uand 561-U (U = upleg,D = downleg). The solar
zenith angle (SZA) variation was similar for these two
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orbits and the neutral composition was almost
identical. The SZA was approx. 60° at perigee and
decreased with increasing altitude. The observed
maximum in the volume emission rate in Fig. 8(a)
results from the balance between two competing
effects: the increase of photoelectron flux and the
decrease of the N, density with altitude. The differences
between the volume emission rates for the two orbits
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Fi1G. 8. THE 3371A MEASURED AND CALCULATED VOLUME EMISSION RATE PROFILES FOR : (a) AE-C OrBIT 556(U)
AND (b) AE-C orsIT 561(U).
Solar zenith angle decreases with increasing altitude from a value of approx. 60° at orbit perigee (155-160 km).
PES-E calculation was constructed by averaging 4 to 5 matching AE-E passes at each selected altitude.
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are almost entirely due to small SZA differences during
the pass.

Figures 9(a) and 9(b) shows the volume emission
rates vs altitude for AE-C orbits 628(D) and 561(D). As
the SZA dependence was similar to that for Fig. 8, the
volume emission rates are similar. Figure 10 shows a
case where the SZA was large (~ 70°) near perigee and
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changed only 4° during the part of the pass shown. The
high SZA accounts for the low 33714 flux and the shift
of the peak to higher altitudes (~ 168 km). This result is
consistent with the results of Lee et al. (1980a) whose
work shows that the excitation rate at 160 km is at least
50% lower for a SZA of 70° vs 60°.

Table 2 lists the ratios of the measured volume
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F1G. 9. THE 3371A MEASURED AND CALCULATED VOLUME EMISSION RATE PROFILES FOR © (a) AE-C orBIT 628(D)
) AND (b) AE-C orBIT 561(D).
Solar zenith angle increases with increasing altitude from approx. 60° at perigee (~ 160 km).
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Fi1G. 10. THE 3371A MEASURED AND CALCULATED VOLUME
EMISSION RATE PROFILES FOR AE-C ORBIT 458(U).
Solar zenith angle for this orbit was large (~ 70° near perigee)
and remained essentially constant during the pass (66° at
260 km).

emission rates to the results of the various calculations
at 170 and 220 km. In general, the results derived from
the calculated photoelectron fluxes are very consistent
and account for 70-75% of the observed intensity. The
results derived from the AE-C fluxes are highly
variable, as expected, because of the different effects of
spacecraft shielding in the various passes. For the
“offset” passes, the agreement is better than for the
“normal” sensor orientation passes ; but the agreement

TABLE 2. RATIOS OF MEASURED VOLUME EMISSION RATES TO THE
RESULTS OF THE VARIOUS CALCULATIONS

(a) Altitude: 170 km

Orbit VAE/PES-C VAE/PES-E VAE/Theory
458(U) 1.54 0.83 1.27
561(U) 1.44 0.74

656(U) 244 0.84 1.38
561(D) 178 111

628(D) 231 0.84

(b) Altitude: 220 km

Orbit VAE/PES-C VAE/PES-E VAE,/Theory
458(U) 1.85 0.75 142
561(U) 1.60 0.86

656(U) 2.14 0.94 1.62
561(D) 1.46 1.10

628(D) 1.92 0.72
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varies with altitude as a consequence of the changing
geomagnetic attitude of the sensor through the pass.
The less shielded C passes predict a maximum of 709 of
the observed intensity.

On the other hand, the agreement between the
volume emission rates calculated using the AE-E
spectrum for identical conditions as the AE-C 33714
emission rate data is remarkably consistent. The
“AE-E” calculations overestimate the volume emission
rates by as much as 30%; (typically 20-25%) except for
orbit 561(D) where 90%; of the observed intensity is pre-
dicted over the entire altitude range. The AE-E
results are quite consistent as would be expected from
the lack of magnetic shielding effects in the spectrum.

CONCLUSIONS

There are several conclusions which can be drawn
from the data presented here. First, we have shown that
there is a consistent relationship between the ambient
photoelectron energy spectra measured on AE-C and
those measured on AE-E. Briefly stated, the
relationship is that the AE-E spectra provide an upper
limit for the AE-C cases. Absolute agreement between
the two sets of data varies from good for those cases
when spacecraft shielding of the C fluxes is small to
poor for severely shielded cases. Agreement between
the two sets of fluxes is best for those cases in which the
shape of the spectra most nearly agree.

The second conclusion is that the calculated fluxes
used here are approximately a factor of two less in
absolute magnitude than the AE-E fluxes although
agreement between the calculated and observed
relative shape of the spectra is excellent. We conclude
that comparisons of the calculated and AE-C measured
fluxes are not useful because of the variation in AE-C
fluxes caused by magnetic shielding. However, we note
that the best AE-C spectra where shielding effects are a
minimum have absolute intensities a factor of ~1.5
higher than the calculated fluxes in the region above
20 eV where shielding is minimal.

Third, the comparison of the 3371A N, 2PG volume
emission rate measurements with the volume emission
rates calculated from theoretical fluxes, AE-C fluxes,
and AE-E fluxes shows that the measured volume
emission rates are intermediate in intensity between
those calculated from the theoretical flux and those
calculated from the AE-E flux. Results for calculations
using the AE-C fluxes are, as expected, highly variable.

The data in Table 2 show that calculations using the
theoretical fluxes underestimate the N, 2PG emission
rate by 30% and those using the AE-E fluxes
overestimate the emission rate by 20-30%. We
conclude, therefore, that over the region tested by the
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comparison AE-E fluxes are probably high by 20-309; ;
but within the original +30%, uncertainty of the
original measurement.
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