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Measurement of Geomagnetic Filed by Fluxgate Magnetometer System
Onboard Polar Patrol Balloons (PPB)
By
Yasuho Nisu10", Fumio TonvaMa, Hisao YAMAGISHT, Akira KADOKURA?,
Natsuo SATO?, Takamasa YAMAGAMT, Yoshitaka SAITO®,

Michiyoshi NaMIKT® and Yukihiko MATSUZAKA®

Abstract : The Polar Patrol Balloon (PPB: Polar Patrol Balloon) Project that was planned for the
polar geophysical observations was carried out by the 44-th Japanese Antarctic Research
Expedition at Syowa Base, Antarctica in January 2003. Fluxgate magnetometer system was loaded
on 3 balloons and the geomagnetic field was measured. It is very difficult to detect vector
perturbations of the geomagnetic field by balloon because the motion of the sensors during the
flight is irregular and complex. We have developed a high resolution fluxgate magnetometer
system that is composed with 8-directional sun pulse sensor, 2-axial clinometer and a pulse clock
counter.

Two PPBs were launched on 13th January 2003. Their flights were apart 150 km from each other
and at an altitude of 31.5 km. We were able to get 2 magnetometers data for 11 days and 25 days
respectively. As a result, the attitude change of the gondola were detected but small perturbation of
magnetic field vector was undetected because of balloons were not rotated due to spin motor
trouble.

We describe here the new magnetometer system and results of magnetometer data analysis.
B =

200341 BIZ B4 REREIRIKIZ X -, 3¥OFEBEIEIRER (PPB: Polar Patrol Balloon) 7
BRI, 5475 BT 5, HIEREBI 217 - 72, SERICEHETKBIMOBENTY 792 2
B MR Y AT ABNER I N, [RERICEAHBROBE LR SEER, b oY

VHERE LR
* LIS P
* IAXASFHRI I RA S

This document is provided by JAXA.



90

DEFH AP OEHLR I L bEFIIRETH 5. RABSHFUARS & v & 2uERE &
ISLAO Ay O IV E—oREIBREETS v o 25— VBV AT AEBER L.
AEOXIKIZ2003F1 A BRI S BT o h, 150kmBEN CEIE3Lokm CRIT L7z, 28812
U2 0 32 PRI HEE2SHEORG T -2 BB oh7-. FOR/E, TV F70
BRI E NS, KEOAE Y E— 4 —DEETITY P2 BEERT, BRERs b
L DHUNEEIIRH TE L h -7z,

TR, BRI 2T AL BN ERIIOVWTEET S,

EEFE 7797 27— MgHEr, HWEREGS, R, mEEEIKER, PPB

I. B

RBRIZEH O F B O B BRI FBARE 42 VB U CR2EMBICH OB EZ22 IR 2 RE L 2 RS EET 5
ZEPHSNT WS, ZORFEREFIH U TR, & BRIk A5 LW 3 PPBERAEmE N T 272 [1].
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(0.25nT) ©7 7 v 2 A4 — FEHEtOBEAFBL - [2] [15].
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Fluxgate Magnetometer (3-axial)
Dymamical Range + 100000 nT/axs
Resolution 025 nT/digit
Sun Pulse Sensor (8-directional)
Dynamical Range 0~+450 deg/dir.
Resolution 0.2 angular munutes/dir.
Clinometer (2-axial)
Dynamical Range 12048 degrees/axis
Resolution 0.3 angular minutes/axis
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. Data
PPE No Sensor Sensitivity fampling Observation
(Year) (sec) (Days)
#1,2 Proton 1 nT
4 3 18-2
(1990) 0 3
Fluggate (3-axial) I aT
#3,4 Proton I aT
30 9-14
(1993) Sun Pulse (2-dir) 0.3 deg
Clinorneter (2-axial) 0.3 min
#0010 Fluxgate (3-axal) 0.25 T
)y Za s ¥ l -
(2003) Sun Pulse (8-dir) 0.2 min 17-24

Clinometer (2-asal) 0.3 min
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#3 HAOSTOBMEEKIE/NT A — 2 (PPB-8)
Offset Items Nominal In Flight
X 0.25 0,248682 [nT/bit]
%0 Scale Factor Y 025 0248627 [aTiit]
Z 0.25 0244114 [nT/bit]
X -31 424 [4T)
Bias Y - 19 [nT]
2 -162 -862 [nT]
X-Z 90 90.81 [deg]
Angle of Axes XY 90 89.90 [deg]
Y-Z 90 89.96 [deg]
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PPB-8 2003/01/13
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