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1. INTRODUCTION

The P78-2 SCATHA satellite was launched on 30 January 1979 and inserted into a 5.3 x 7.8 RE
(RE =1 Earth rcdius), low inclization (7.9°) orbit with an easterly drift rate of about 5° per day.
The satellite is spin stabilized at approximately 1 rpm with the spin axis of the satellite located
in the orbital plane of the satellite and normal to the Earth-sun line. Because cf the drift and
eccentricity of the orbit, the satellite passes through each a'titude at varyiag local times (LT) and
varying magnetic latitudes.

The SCATHA Atlas was prepared in 1983 ! in order to specify those aspects of the space
environment in the near-geosynchronous region that contribute to spacecraft charging. The key
data for the Atlas were the magnetic field data, the common mode of the electric field experiment
and particle data from four instruments, covering the energy range from approximately 10 eV to 2
MeV for electrons and ions from approximately 100 eV to 30 keV for singly ionized Oxygen and
Hydrogen.

The Atlas daia were taken mainly during 1979 and the first part of 1980. To accomplish the
statistical studies in the Atlas, survey plots of much of the data were produced. The survey plots
are presented here in two volumes. In the first volume we present the magnetometer data and
the common mode electric field data. In the second volume we present the particle data. All
data are plotted against Universal Time. Some of the data plots are annotated rather completely
with ephemeris, others have only Universal Time. The magnetometer data is the most completely
annotated and is presented for the gr.atest number of days. It can be used to provide ephemeris
for most of the other data.

The volumes are organized in the following way. For each data set we give 1) a brief description
of the instrument from which the data were collected; 2) calendar on which the days that data
presented are marked; 3) description of the format in which the data are presented; 4) the data,
presented in chronological order, one day per page.

(Received for publication 1 September 1989)

lf\/[nlleni. ii(. nngi 'Jussenihc;;n, MAS._(v@.'}) SCATHA Enwmranmental Atlas, AFGL-TR-83-0002, 169 pp.
ADA131456
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2. MAGNETIC FIELD DATA BASE, SCi11

2.1 Instrument Description

Magnetic field measurements on the SCATHA satellite were made by the SCI1 magnetometer
that was built and operated under the direction of Dr. B.G. Ledley of NASA/Goddard. The SC11
magnetometer 1s a triaxial fluxgate magnetometer with the three sensors mounted in a matually
orthogonal configuration. The magnetometer sensors are located at the end of a 4 -m boom. Each
axis has a range of approximately +500 nT (1 nT = 1075 Gauss). Preflight calibrations indicated
that the absolute accuracy of the measurement »f the ambient magnetic field along any of the three
axes was less than 1 nT at a 1 sigma confidence level. A calibration pulse built into the instrument
1s used to check the sensitivity levels of all three axes on orbit.

The SCI1 magnetic field data were received from Patrick Air Force Base as 15 sec averages
of the three components of the magnetic field ( Bz, B, and B;) in Earth-Centered Inertial (ECI)
coordinates. Also received were the three components of the Olson-Pfitzer 2 model field and the
I-she!l values computed from the model for the same periods as the SC11 data. The model field
includes dipole tilt and seasonal cffects. The magnetic field data (measured and modeled) were
first transformed into Solar Magnetic {SM) coordinates. In SM coordinates B, is parallel to the
north magnetic pole, By is perpendicular to the Earth-sun line, and B; completes the Cartesian

coordinate system and is positive in the sunward direction.

2.2 Description of Data Presentation: SC11 Magnetometer

In each Figure the three components of the measured magnetic field intensities are plotted
in solid lines and the three components of the model magnetic field components are plotted in
dashed lines. The top panel gives the B, component, the middle panel the B, component and
the bottom panel the B, component. The Solar Magnetic coordinate system is used and the units
are nanoTeslas (10 ® Gauss}. The model field is the Olson-Pfitzer quiet model ? The magnetic
field components are plotted as a function of Universal Time (UT) for each day. In addition
to UT the fcllowing ephemeris data are given: Local Time (L'T), Magnetic Local Time (MLT),
Magnetic Latitude, the Mcllwain L-Parameter calculated using the Olson-Plitzer magrnetic field
model, Geographic Latitude and Geographic Longitude.

2.(;1!:171. W.F’. :l;vi Pﬁtzﬁ, KLAL(1974) A guantitative mealel of the magnetospheric magnetic field, J. (Frophys.
Res, 72:3739.




2.3 Calendar of Days for which SC11 Magnetometer Data are Presented
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3. SPACECRAFT POTENTIAL DATA BASE, SC10

3.1 Instrument Description

The NASA /Goddard SC10 instrument on the SCATHA satellite, built and operated under the
direction of T.L. Aggson, consists of a 100 m tip-to-tip dipole antenna configuration with the inner
30 —m sections of the 50—m antennas coated with Kapton insulation. See Stevens and Vampola 2 for
further information. One of the measurements made by SC10 is a common mode voltage between
one of the 50—m antennas and spacecraft ground. When the conducting tip floats at plasma
potential, this mode of operation rrovides high-time resolution (twice per second) measurement of
the satellite frame potentiai. The materials and length of the booms should guarantee this to be
the case in sunlight for satellite potentials less than approximately 1 kV' to within an accuracy of
several volts. Comparison of satellite potential measurements of SC10 with the particle ion-peak
methcd show excellent agreement 4. It is believed that the SC10 experiment works so well as a
measurement of spacecraft potential in sunlight because copper beryllium, which constitutes the
active ocuter 20—m element of the boom, has such a high work function that the current from
high-energy particles impinging upon it can easily be compensated by photoemission. Also, by
insulating the first 30 m of the boom from the spacecraft, the spacecraft sheath during sunlight
charging does not significantly, if at all, impact the outer element of the boom. This is not the case
for charging during eclipse.

The high time resolution of the SC10 measurement shows that vehicle potential changes very
rapidly with both sun angle and environment *. The spin variation results from different surface
materials and booms facing the sun at different times within a spin. In the data that follows,
the spin angle variation is removed by giving only one point per spin. The point chosen is the
peak value determined when the environment is relatively constant. The data were also edited to
eliminate beam operations, satellitc #~lipse periods, and noise spikes.

3.2 Descriptiva of Data Presentation: SC10 Spacecraft Potential

In each Figure the value of the negative of the frame potential measured using the common
mode of the SC10 electric field experiment is plotted as a function of Universal Time for a 24- hour
period. Only one point per spin is plotted. The scale is logarithmic above .10 V', and linear below.
The data are edited as described above.

*Srevens, J.R., and Vampala, AL., Eds. (1078) Description of the Space Test Program FP78-2 Spacecraft and
Paylonds, SAMSO-TR-78-24, 50 pp.

Mullen E.C., Gussenhoven, M.S., Hardy, D A., Aggson, T.A., Ledley, B.Gi,, and Whipple, E. (1986), SCATHA
survey of high-level spacecraft charging in sunlight, J. Geophys. Res, 91:1474.

121




3.3 Calendar of Days for which SC10 Spacecraft Potential are Presented
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3.4 Data Presentation; SC10 Spacecraft Potential
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