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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 - I Eartn rAdius), low incli,:ation (7.90) orbit with an easterly drift rate of about 50 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 satei~ite and normal to the Earth-sun line. Because c the drift and

eccentricity of the orbit, the satellite passes through each a'titude at varying local times (LT) and
varying magnetic latitudes.

The SCATHA Atlas was prepared in 1983 1 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 data 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 greatest 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 inqtrument 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 chronologcala order, one day per page.

(Received for publication 1 September 1989)

'Mifllen, E.(;. and ( ;ii1enhrvPn, M.S. (1983) SCATHA En,,ir, nmental Atfq,,, AFCL-TR-83-0002, 169 pp.

ADA131456
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2. MAGNETIC FIELD DATA BASE, SCII

2.1 Instrument Description

Magnetic fi',d measurements on the SCATLIA satellite were made by the SCI 1 magnetometer
that was built, and operated under the direction of Dr. B.G. l,edley of NASA/Goddard. Ti,e SCII
magnetonetrer is a triaxial fluxgate magnetometer with the three sensors mo,,nted in a mitually
orthogonal configuration. The magnetometer sensors are located at the end of a 4-rn boom. Each
axis has a range of approximately --500 nT (1 nT JO- Gauss). Preflight calibrations indicated
that the absolute accuracy of the measurement of the ambient magnetic field along any of the three
axes was less than 1 nT at a I sigma confidence level. A calibration pulse built into the instrument
is used to check the sensitivity levels of all three axes on orbit.

The SCI I magnetic field data were received from Patrick Air Force Base as 15 sec averages
of the three components of the magnetic field (B , , B and B.) in Earth-Centered Inertial (EI)
coordinates. Also received were the three components of the Olson-Pfitzer 2 model field and the
l_-she!l values computed from the model for the same periods as the SCII 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, B. is perpendicular to the Earth-sun line, and B, completes the Cartesian

coordinate system an( is positive in the sunward direction.

2.2 Description of Data Presentation: SCII 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 nano eslas (10 Gauss. The model field is the Olson-Pfit zer quiet model ' The magnetic
field component.s are plotted as a fi unction of Universal Time (UT) for each day. In addition

to UT the f!Io)wiing ephemeris dat.a are given: Local Time (1,T), Magnetic Local Time (NIuT),
Magnetic ,atiude, the Mllwain [,-Parameter calculated using the Olsoti-Pfitzer magnetic field
model, Geographic Latitudc, and (;eographic Longitu(le.

2rlto,, W .'. an1 I'fitzer, K. (1,71 A 41811tit:-tiy , ,,f th(, i;igotspheric iagiinetic fieHl. J. (G ophy,;.

R-, 792,31.
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2.3 Calendar of Days for which SC11 Magnotonioter Data are Presented

1979 1980

11kAM ARAPR \AY JUN JUL ALU SEP (XI" \' ' DEC I JAN FEB MA"R AP RMAY JUN IJLAY I

1 11 091 121 152 !i

1 2 1 1 212 2

1 31 093 123 1 31

41 094 124 216 1 004 41

5! 095 125 156 248 278 309 1 036 1 i

61 126 157 218 279 1 037 61

71 127 158 188 280 311 3,41 1 71

81 128 281 1 1 81

9! 129 160 282 1 161 1 91

101 162 1 101

II 254 1 042 163 1 111

121 1 012 164 1 121

13: 103 164 194 225 317 1 165 1 131

141 104 226 348 1 166 1 141

! 166 227 319 046 1 151

1 16' 167 1 047 I 161

1 171 168 351 1 1 171

1 181077 108 138 230 261 1 018 1 181

1 191 200 262 323 I 191

1 201 110 232 293 1 1 2u!

211080 111 141 172 233 264 1 211

221081 112 142 234 1 221

231 113 357 1 1 231

1 24! 114 14A 328 1 1 24!

25; 115 145 206 329 359 1 1 25!

261 116 146 207 1 26!

271 117 178 208 33i1 361 1 027 1 27!

281087 118 271 301 1 028 1 28!

1 291088 119 149 180 210 241 272 363 1 1 291

30i089 120 150 273 ! 1301

311090 212 1 31!

3



2.4 Data Presentation; SCII Magnetometer
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3. SPACECRAFT POTENTIAL DATA BASE, SCI0

3.1 Instrument Description

The NASA/Goddard SC1O 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 3 for

further information. One of the measurements made by SC1O 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 riovides high-time resolution (twice per second) measurement of

the satellite frame potentia,, rhe 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 SC1O with the particle ion-peak

method show excellent agreement 4. It is believed that the SCIO experiment works so well as a

measurement of spacecraft potential in sunlight because copper beryllium, which constitutes the

active outer 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 SC1O measurement shows that vehicle potential changes very

rapidly with both sun angle and environment 4. 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, satellite -'lipse periods, and noise spikes.

3.2 Descriptiuii of Data Presentation: SCIO Spacecraft Potential

In each Figure the value of the negative of the frame potential measured using the common

mode of the SCI0 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.

2Stfevpnv, J.P., and Vampo'a, A.L., Eds. (1978) Desrrzn of the Space Test Program P78-2 Spacecraft and

Payla.. S AMSO-TP-78-24, 5() pp.
4Mulon F.(;., (;iisgnhoven, M.S., Hardy, D A., Aggsn, T.A., Ledley, 13.,., and Whipple, E. (1986), SCATHA

qurvey ,J high-Ilvel spacecraft charging in Pu-light, J. Ceph _.,. Re..., 91 1474.
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3.3 Calendar of Days for which SCIO Spacecraft Potential are Presented

1979 1980

ICAYINMR APR MY JUN JUL AUG SEP OCr7NOVy DEC I JAN FEB MAR APR MAY JUN IJEAYI
I II I I
1 091 121 1 11

1 21 122 1 21

1 31 093 1 31

41 094 216 1004 1 41

1 51 095 156 278 1 036 1 51

1 61 279 1 037 1 61

1 71 127 158 188 280 311 341 1 1 71

1 81 281 1 1 81

1 91 160 282 1 I 91
I I I I I
1 101 1 101

I I I
11 254 1 042 1 i

1 12( 1 121

1 131 103 164 225 317 1 1 131

1 141 1 141

I 151 166 046 I 151
I II I I

1 161 1 161

1 171 351 I 1 171

1 181 138 261 1 018 I 181

I 191 200 262 1 191

1 201 110 232 1 201

1 211 111 172 264 1 211

1 221081 112 142 1 221

1 231 357 1 1 231

1 241 114 144 328 1 1 241

1 251 115 145 206 329 359 1 1 251

1 261 1 261

1 271 117 178 331 361 1 027 1 271

1 281087 118 271 301 1 028 1 281

1 291088 119 149 180 241 272 363 1 I 291

1 301 120 273 1 301

f 311090 311
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