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ABSTRACT

Observations are presented of radiation dosasurements
made in HEO (Molniya) orbit since the Spring 1894. It
is found that the dose measuremeats in good agreement
with the predictions of AP-8, but not with AE-8AE-8 pre-
dictions are several times larger than tisservations, and
the disagreement gets worse with decreasisigield
thickness.

INTRODUCTION

We have been making continuous radiatiese measure-
ments inHEO (Molniya) orbit since the Spring 0f994.
The nominal shielding thicknesses tife current suite of
sensors range from 12 mil (0rBm) of aluminum to~500
mil (~13 mm) of aluminum in nine channel§he observa-
tions todate aresummarizedand compared to the predic-
tions of the AE-8 and AP-8 modelsThe HEO dataalso are
organized in terms of the probability that a givdoserate
is exceeded per orbit farse inthe analysis ofbulk charg-
ing and sensor background effects.

SENSORS AND OBSERVATIONS

The data were acquired bysat of sensor@board two HEO
satellites: 1994-026 antl997-068. The detectorelement

of each sensor consists of a small cylinder of silicon (2 mm
diam by 2 mm high) under a hemispherical shiekhe rear

2p is heavily shielded. The shielding thicknesseswere
different for the twoflights; depth-dose profilesre avail-
able for sevenshielding thicknessesince the launch of
1997-068 and four prior to that timeEachsensor makes a
direct measurement of dosad the electronand proton
countrate.

Figure 1 shows the time history of the dose/ofbitm Day
128, 1994 to Day 250, 1998 from 1994-026. For fihst
year, during the descent to solar minimum, the 76-ghaiia
clearly show the synodic period of the Sun. Tésiodic-
ity is due to the fact thahigh-speed solawind from coro-
nal holes energizes thauter zone as theutflowing wind
sweeps over the Earth. Because ¢beonal holescan per-
sist for several solar rotations, the radiation doseeases
in phase with the synodic period of the SuRecently, as
solar activity increasedthe doseenhancementccurred
more irregularly, and there are longer time periods when the
radiation intensity steadily decreaseghe thicker shields
show less variability, largely due to the fact tleatergetic
protons become the dominant dose souraged the inten-
sity of these protons is much more temporally stable.
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Figure 1. The history of thmtal doseintegrated over each
orbit is shown as a function of time for 1994-026.

With the launch 0fl997-068, the depth dose profile has
been measured over a larger range of shieltlimgknesses.
Figure 2 shows the dodestory from Day 314, 1997until

Day 250, 1998. The sawtooth variability, most obvious

for the thicker shielding, arises for tweasons. The apo-

gee of a HEO spacecraft occurs at two figggraphiclon-
gitudes. Because of the tilt of the geomagnetic dipole, the
magnetic latitude of thesatellite changes bacénd forth
from an Atlantic traverse of the radiation belts t®acific
traverse. Thus, mirroring particles hagensistently dif-
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Figure 2. The history of the total doseintegrated over
each orbit is shown asfanction oftime for 1997-068 and
for 1994-026 forthe time period sincethe launch 0f1997-
068.



