








Table 1

SUMMARY OF TECHNICAL CHARACTERISTICS OF THE
MAGSAT PRECISION VECTOR MAGNETOMETER

Basic Fluxgate Magnetometer
Dynamicrange: +2000nT
Resolution: 12 bit A/D converter (0.5 nT)
Noise: 0.008 nT rms (8 Hz bandwidth)
Zero level stability:
Sensor (—60to +60°C): +0.2nT
Electronics (—20to +50°C): +£0.2nT
Drive frequency: 12.5 kHz
Linearity error (compensated): less than 1 part in 10°
Angular stability better than +3 arc-s over a tempera-
ture range of 10t040°C

Offset Digitally Controlled Current Sources
Dynamicrange: =+64,000nT
Quantization step: 1000 nT
Temperature coefficient: less than 0.5 ppm/°C
Long-term stability: within 2 parts in10° per year

Sensor Assembly
Mass: 0.6 kg
Dimensions: 11.4 X 5.72 X 5.8cm

Electronics (redundant)
Mass: 2.6 kg
Dimensions (approximate):
Total power consumption:

1.8 Wat25°C
2.0Wat 0°C

22.23 % 17.8 x 11.4cm

Test Facility by means of a pair of first-order
theodolites referenced to a 400 meter baseline.
Numerous magnetic contamination problems asso-
ciated with the optical system had to be solved to
realize the intrinsic accuracy obtainable by this
method. The short- and long-term mechanical sta-
bility of the triaxial coil system presented very dif-
ficult problems at times in terms of the consistency
of test results. Nevertheless, after many hours of
dedicated testing to determine the true performance
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of the magnetometer and coil system, excellent
results were obtained, as is evident by the outstand-
ing in-orbit performance of the vector magnetom-
eter.

The individual axis scale factors were calibrated
using a proton precession magnetometer as a refer-
ence standard for fields greater than 20,000 nT.
For small fields, the calibration constants were syn-
thesized from selected incremental measurements
above 20,000 nT to determine the exact ‘‘weights”’
of each of the 7 bits in the digitally controlled cur-
rent sources. Final overall calibration included co-
ordinated tests with the scalar magnetometer to
determine mutual interference and relative accu-
racy. Significant problems were encountered in this
respect with the relatively large RF power required
for operation of the scalar magnetometer. Prior to
the installation of RF shielding on the spacecraft,
this interference was rather serious, and consider-
able effort was dedicated to its elimination.
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