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Measurement of the magnetic field by using a proton precession
magnetometer in Polar Patrol Ballon (PPB) Experiment

By

Fumio TOHYAMA, Ryoichi FUJII, Masaki EJIRI,
Susumu KOKUBUN, Hiromitsu AKIYAMA and Nobuyuki YAJIMA

Abstract: Balloon experiment having a circumpolar trajectory in the
Antarctica that is called the Polar Patrol Balloon (PPB) have been
projected by National Institute of Polar Research (NIPR), Institute of
Space and Astronautical Science (ISAS) and collaborative scientists. Two
scientific PPBs were launched at Syowa Station, Antarctica by the 32nd and
31st Japanese Antarctic Research Exedition (JARE-32 and JARE-31) in
December 1990 and in January 1991.

Proton precession magnetometers (proton magnetometers) to measure
geomagnetic field were carried with the purpose of research for the
underground magnetic structure by magnetic anomalies and geomagnetic
variation like a pulsation. New proton magnetometer system was developed
that had a wide dynamical range and an automatic tuning system for PPB
observation. Total intensity of the geomagnetic field were obtained by the
ARGOS data transmition system every 30 seconds with an accuracy of 1 nT
during the flight of 22 days. The first balloon (PPB-1) had a perfect

circumpolar trajectory and passed through the center of the Magnetic South
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Pole. We describe the new proton magnetometer system, preliminary results

and future plan of magnetometry for PPB in this paper.
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#1 PPB-1, 2BBEEH 7O b yBEHFTOE A4

MEASURING RANGE 40,000—70,000 nT
RESOLUTION 1nT
SAMPLING PERIOD 32 sec
EXCITING POWER 28V X 2.8A X 2 sec
POWER SUPPLY 28V X 90AH (22 days)
OUTPUT FORMAT digital 16 bits
SIZE
ELECTRONICS 180 X 300 X 150 mm?®
SENSOR 1409 X 150 mm®
BATTERY 170 X 310 X 150 mm®
WEIGHT
ELECTRONICS 6.0 kg
SENSOR 4.5 kg
BATTERY 7.5 kg
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#2 PPB-1, 25HBOKEKICHT B

PPB-1 PPB-2
Balloon

Capacity (m? 25,000 32,000

Length (m) 57 62

Diameter (m) 39 43

Floating Power (kg) 414.6 518.0

Weight (kg)

Total 373.5 471.0
Balloon 107.5 127.5
Ballast 152.0 152.0
Instruments 114.0 191.5

Scientific Magnetic Field Magnetic Field

Measurment Electric Field

Aororal X-Ray
Lanching
Date 25, Dec., 1990 5, Jan., 1991
Time 08:25UT 18 : 55 UT
Flight
Altitude (km) 32-25 28-10
Period (day) 33 35
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PPB (h=30km)

NOAA (h=850km)

25,000 m3 (ARGOS system)

ARGOS DATA
transmitrer

Instruments
DATA & POSITION

magnetometer

g;ﬁa recorde telemeter
command

battery

ballast

pressure

temperature

PROTON sensor
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Proton Magnetometer

Measuring Range 20,000—85,335 nT

Resolution 1 nT/LSD

Output Format digital 16 bits

Power Supply 28 V X 120 AH

Size/Weight
Electronics 180 X 300 X 150 mm?3/ Skg
Sensor 140¢ X 150 mm®/ 4.5kg
Battery 170 X 310 X 170 mm®/ 7.5kg

Fluxgate Magnetometer
Measuring Range
Resolution
Output Format

+80,000 nT/axial

1.1 nT/LSD/axial

digital 16 bits/axial

analogue 0—5 V/axial

Attitude Sensor System
Sun Sensor
Clinometer

Sun Crossing Sensor (2)
Accelerometer 2-axes
0.01°-resolution, 28 bits

Power Supply 10.5 V X 270 AH

Size/Weight
Electronics 230 X 330 X 160 mm®/ 5kg
Sensor 700% X 800 mm®/ 7kg
Battery 180 X 210 X 150 mm®/6.6kg
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