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Ring-Core Fluxgate Magnetometer Installed on Sakigake
By

Kiyohumi YUMOTO, Takao SAITO, Tomoko NAKAGAWA, Kunio HIRAO,
Iwao AOYAMA, and Masahiro SETO

Abstract : Sakigake, the first Japanese artificial planet, was
launched on 8 January 1985, and passed through the upstream
region of comet Halley on 11 March 1986. The ring-core
magnetometer carried by Sakigake has successfully detected
clear multiple crossings of the helio neutral sheet and the inter-
planetary magnetic field (IMF) variations. The installed
magnetometer had been improved to measure the smaller IMF
intensity of ~ 5nT. In the design of the magnetometer system,
high fidelity of the magnetometer on board the spacecraft had to
be examined with respect to following five problems: (1) electri-
cal exactitude of the basic magnetometer, (2) alignment stability
of the triaxial sensor assembly, (3) residual magnetism of the
spacecraft, (4) stability of the spacecraft oscillation, and (5)
capacity of telemetering of scientific data.
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SPECIFICATION OF IMF

TYPE . FLUXGATE MAGNETOMETER
SENSOR . RING CORE lina¢ (THREE AXES)
DYNAMIC RANGE . +64nT
RESOLUTION : 0.03215 nT/0.125 sgc (or 4 sec)
NOISE ENVELOPE : 0.05nT
DRIVEN FREQUENCY @ 6.25 kHz
SIZE . ELECTRONICS 300x 245X 75 mm

. SENSOR 60 X 60x110

. 2m-BOOM 300245 75

WEIGHT . ELECTRONICS 1.99 kg
: SENSOR & CABLE 0.39
. BOOM 2.65
POWER CONSUMPTION 20W
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TEMPERATURE DRIFTS of IMF-OUTPUTS
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IMF-SENSOR ALIGNMENT

1.86°

IMF-EL noise level
Sxpp~—0.2nT

S§y,—0.2
Szpp—0.3

MAGNETIC BIAS at IMF-sensor (2m-boom extension)

1) DC offset by spacecraft

dx=—1.5nT
dy=—0.7
dz=+15

2) AC variations

Wheel effect High gain ant.
Sz ~0.76nT o Sxpp~Yp~0.2nT
Sy ~0.5
Sz ~0.5
Solar-cell effect (depend on SAS)
dxpp ~13nT
Syp ~13
Czpp ~4
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EQUIVALENT MAGNETIC MOMENT OF SOLAR CELL
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