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Method to Determine the In-orbit Sensor Alignment of the Magnetometer Onboard
a Spin-stabilized Satellite

Ayako MATSUOKA *!, Mariko TERAMOTO ", Reiko NOMURA ™

ABSTRACT

Magnetic field vector in the space has been measured by many magnetometers onboard spacecraft. When we need to measure the
magnetic field with good accuracy, the precise determination of the sensing directions in the absolute coordinate is essential. 'We have to
know the precise attitude of the spacecraft as well as the precise sensing directions in the frame of the spacecraft. In the case of
spin-stabilized spacecraft, the three magnetic field components measured by the magnetometer show time-varying sinusoidal wave form.
The alignment angles of the sensing direction can be computed from the amplitude and phase of the sinusoidal wave form. When the
sensitivity of and angles between the three sensor elements are precisely calibrated in the ground experiment, the sensing directions in the
spacecraft reference frame are expressed by two alignment angles., oo and 8. There are three solutions of the pair of the alignment angles,
oand B.  We applied the calculation method shown here to the data from MGF onboard the Arase satellite. The alignment angles are
determined with the accuracy of 0.05° and 0.2° for the £8000 nT and £60000 nT ranges, respectively.

Keywords: Arase, ERG, MGF, magnetic field, alignment
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D, cosa + Dy sina = G(cos”’ a +sin” a) =G
K247 & 24-10 05

D,sina— D, cosa = (D, cosa + Dy sina)sin
X248 & X249 b

D;sina — Dg cosa =—(D, cosa + D, sina)sin
ol dta

(2.4-7)

(2.4-8)

(2.4-9)

(2.4-10)

(D, sina — D, cosa D, cosa + D, sina )+ (D sin — Dy sina | Dg cosa + Dy sine) = 0

nns

D,D, (sin2 a —cos’ a)+ (Df -D: )sina cosa + DD, (sin2 a —cos’ a)+ (D52 ~-D; )sina cosa

D; +D; -D; -D;
= —~(D,D, + D,D, )cos(2ar) + — i 5 T8 sin(2a) =0
EHI

tan(2a) =

2(D,D, +DyDy)
D; +D; -D; -D;

+./tan” (2a)+1 -1 S

tan(2a)

F

BEANKRDOER tana =

VES +1-1

-~ - F6
FS

K(2.4-7) + (2.4-10)

sin 8 = D,sina— D, cosa _D,tana - D,
D cosa+Dgsina Dy + Dg tana

_ D,F,-D,

" D, +D,F,

tana =
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