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ABSTRACT

From March 1998 to September 1998 the Mars Global Observer spacecraft orbited Mars in the
elliptical “Science Phasing Orbits” (SPO), collecting definitive measurements of the planet's interaction with
the solar wind. The spacecraft traversed Mars' bow shock and the pile-up boundary locations twice each
orbit, for 292 orbits, at slowly changing local times as the orbit plane evolved from near the dawn-dusk
meridian past the noon-midnight meridian.

A preliminary analysis of the MGS data shows that, as seen in previous studies, the positions of the
boundaries (normalized with solar wind pressure ) is highly variable, and that the average shock surface
deviates from the average shape determined from previous Mars data. It is probable that the positions and
shapes of the boundaries are modified by (some of) the highly localized magnetic anomalies discovered by
MGS. The variability from orbit to orbit of the positions and shapes might be the consequence of the
anomalies, fixed on the rotating planet, appearing and disappearing as viewed from the solar wind direction.
We will report on our investigation of the solar wind/Mars boundaries and on their dependence on the near

surface magnetic anomalies.



Magnetometer and Electron Reflectometer (MAG/ER) Instrumentation

Two Triaxial Fluxgate Magnetometers and an Electron Reflectometer are used.
Two to sixteen vector samples per second of the in-situ magnetic field are

acquired, and measurements of electron flux as a function of pitch angle resolve
local surface fields.

MAG:
* Dual Triaxial Fluxgate Magnetometers;

e Resolution: 7 Ranges by Factor of 4 from + 16 nT t0+65,526 nT (12bits/
sample);

ER:
e Symmetrical Quadspherical Electrostatic Analyzer;
e FOV: 360° x 14°;
* 1 eV to 10 Kev with Energy Resolution AE/E of 0.25;

Electronics:
80C86 Microprocessor;
16 kilobyte Memory;
Measures from 2 to 16 Magnetic vectors/sec;
Data Rates: 324, 648, 1296 bits/sec;
Commands: Minimal, Serial Commands;



T T rT T T 1T 17T T 1T 11T LR L L L L T 17T T T 17T T 17T 11 UL L L L L
| I

L .
N ionT -
- —
N A B
B = i
b=
11 1 l 1 | 3 | L1 L Ll H I L 1 L1 1 11 11 l 11 | 1 L1 L I L 11 L 11 ) 1 11

2 1 0 -1
X =8

'
Mo



¥ _pc
o

rT 117 171771711

IIIIIIIIIIIIIIIIIIIIIIIIIlII

lllllllllll]llll

IIIIIlIllillIlllIll'lllllIIIIIIIIIIIIllIIIII

|I|I|Illlll|lll|ll7""|.’ll

llIIIIIIIIIIIIllIIIllllillL

L4 1 1.3 11 11

-1

0

X_pc

1

2



Summary Plot for Orbit PO21 N
. 7.08%10
S
D
N
2.33x10]
2.03x108
2.30x10%
1.47x107
K2
&
&
Y]
1.14x10°
150 " ]
e ]
= 100 f 3
< r 3
2 sof —:
o_ e -
2 20F 3
= 1 5E -
) - 3
= = 7
E 1.0 -]
= - 3
o - 3
2 05 -
8 ..E 3
0.0 3
1 — 0.253
[]
[~
o
=
o
>
2
3 -5
-10 0.000
10®
T
S ot
L.}
.
2 10
z
10%
269,000 269042 289 083
A 0000 0100 0200



6.3x10%

3.7x10]
2.0x108
370t
1.53x107
1.08x10°%
£ .
= =
B 3
s -
D =
OBE 3
T osE E
g 04f 3
£ o2F 3
3 E 3
© ooF =3
2 = 3
a 02 3
S 3
- 29x10”"
5 5
Qo
®
> [3)
L]
H]
8 -5
~10 -8.6%10
10%
T
= 10‘
o
R
2 10
£
10%
d 286.042 286,083 286,125
Fre 0100 0200 0300

1997 Oct 13



%
o
)

120 eV

Orbit 231

MAG/ER

Mars Global Surveyor

xn|4 uouoa]

7
o
%5
3]
3

-.____d,..u.._._

e

LLLILL L) TTT T

TETT N TR

{1 1a1

o
m
t

<
o
—

o
(=] o
—

(W) aprfy

100.729
1730

do

it

1998 Apr 10



Electron Flux
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