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Magnetic Field Observations with Sounding Rockets

Fumio TonyaMA*, Iwao AovyaMa* and Seiich1 KoMATsU*

Abstract: Detailed observations of geomagnetic field variation in and
near the aurora were provided by the new three-axis flux-gate magnetometer
experiments acquired with two sounding rockets (S-210JA-24 and 25) that
were launched on August 17 and September 1, 1976 at Syowa Station, Ant-
arctica. The magnetometers were sampled at a rate of S samples per axis per
second. The magnetic differences were obtained by subtracting the extrapolated
values of the IGRF 1975.0 from the measured values. The experiment with
the JA-24 rocket exhibited a pronounced increase in magnitude with the in-
crease in height from 110 km to the apogee of the vehicle (118 km).

The result of the analysis of rocket attitudes with the geomagnetic aspect
sensor are also discussed.
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Table 1. The characteristics of the magnetometer.

Three component flux-gate magnetometer

Resolution +50 nT

Dynamic range +51, 150 nT

Out put 15 bit NRZ (digital)

Sampling rate 0.2 sec

Power +18 V 250 mA
—18V 60 mA

Weight El 16kg

Sensor 0 Skg

3. MW 5
oy PEEAFRES (2 85) FEO T BEAFRO g (X, Y RS &, 15
bits ¥+ Yy NHIELTHDLNDA, X, Y gindiory tORAYY (% 1Hz) 2k
v, oy .y Vi H D IZEEYT 2700, REBEORESIZ oy o P i EAKRSRYS %
Hr42& +H 226 —H FTOERXERY 52, Lci-T02HOy 7Y 7 HE
T, REFE T M LSR5 TL 5. 72, BHBOMEIRIT > T\ 72dld,



No. 63. 1979) o4y Mk BRESEN 293

U7y AR LOBHIHSENOORTNEBELIREVTHA . TORIANZEDSS
REANTHSEEZ20N, TTEOEMS A TREYRETS. TOHEL, SBRIC
207y P RAEYEEND &YV HFAO ENOEEAZRD, 13T AR 28
900 D7 N—TZ5F T, BDEDIZNT 7 — ) BT HITVER A T RELZRD T
FHLte. ZORERK £80nT UTFT X, Y BODEA A TREYRETE . £0D
BB X, Y o ENFR —1000 3 X0 —1350nT <©a Y, 25 EHTIZE
hEhn —200, +850nT ThH o7z, ZNHLOEFMN M TRAEDOR YKL BT D70,
INZND AT ZBEEHFMN, BRAT7 X—-7 e LTHERC L2 H By (H=X+
YHh)y o7 oy b2, EDDEXORNEROTRELICH KoL L TOELDEIT
¥ £140nT LT THY, ZOKRYDEBIZEFIINNA 7 IR0 DD LHWT L. T7eb
+, induced field |Z L AR TE IO EHTOBEREhE o7 v PO A VEiED
BN SETHLDTH D, WZoyy PVHFHAO Z KFIZ2OWTUL, o7y PR
U x 80 - o R oBER T A (IGRF 1975.0 £R¥UZ & 2RBEIERD, FLOH
RTEBH (GA) 12X20y7 .y FORBANSCHHLE Z B4 L 0EOFE Y EFT
RAT7REE L. TOMHEIT 24 58403 +2300nT, 25583 +3500n0T T 7. =
SOBEFIINAA T ZRIIERL £ SF—ETHD LRFEL, EHTOBRAIES XU HERmE
PRV, &5 GA ¥ ZOWAGFHITHIEL 72 BBERE b &I12 L THRGE & DB
¥iTotc. OFy VEER, Thbb Z BRIV H BaIIonTo lIEEORERIE
EDERRD, EHIZoT y P OZRITEM TOMSBHEIRE TENL, H EEERIC
D ERBLEEZRFIZOVWTORRI/ON D, THIZL - T, BEEBATOERRET
ADOREIRL & 58O+ —oZ1ZMlT 27—, HHEST R M7 T4, BLORARER
NEY, BTFEEERELIMRL Thtkan s, FRX T, BEICCBON 24 5#
ZDWTOHHEMRED NS,

4. bR R
1976 48 17 H, 028 544y LT (45°EST) 124TH EiF 7 S-210JA-24 E-813,
F—oZ78nTOHOALIRETRL  d L. ERRERINIZAtryE GA LIzt b
MR, fTH EFRI2ZSBTOHREDEL—FKL, MIEIRONLN-7DT, £
D—ERVIVAEYI LD a—=2 VY72 B THEXTT-/1c. TOFROT» PO
Lr3%R¥iz, RYY#H2.1Hz, a—=v 77 > 7 L#36° (half angle), F#iz# 96



294 EEILSCHE < T b e DA (I &k

BThte.

vy MERRIZLD Z AR LU H s onT BE e EREozEE: M 1R
7. BECEE, ATHMIRGOREZIDELE L - Th b, HMEOSEEIFRB T
CFRMTHY, vy F ORSEHEIH 18km Th - 7o HHEHI90~100km 12 4:(F T
#100nT, X5z 110km Bl EIZF TR EABBEELAR DN D, oKL, 02 BE
DT = FZIZAWTINTENL, WSBHEOFHEL7 o, LD THY, BAHOT
JRAER LUMBHTHEE N OATY, 110km 2O OKREMBBEBIERBIZL2DDLEH
ZoNh. ZOEEEOTY , MIEIERRK I OAMIZR LT —0 7 DEREARIIRL
7E A= 0T T =7 enTHTE. INHLOEEISHo T, P O RBEORE
PH Lz, HEBEIZOEL S LAELEBCREL, EREt 7T V0K Lisdhuds
L7\ 753, M2 EIBAMEMIZEIT S KFETDO X7 F Y7 74 THhs 245HITH
LRI ET B9 1500T O H BAHA AR LN, BHEBEMROFLEL ZEL T 5.

nT
300

a H
AURORA

—{150 ¥+60 s (65 knm) x+120 s (103 xm)

300~

| i ] ]
TS I% T } T Fl
0

1 ]
85 90 100 110 118 110 100 49
ALTITUDE € xm )

1 S2100A24 5#lc X 204 » P EERTOREBEED, 4Z (o4 v PR LU 4H
(FhLERRRY) HEMELERHE IGRF 1975 0 F5utA) Loz
Fig 1. The field difference between the measured value and the calculated value (extrapo-
lated value of the IGRF 1975.0) by S-210JA4-24 on August 17, 1976 Magnitudes
plotted are in the direction of the rocket’s spin-axis for the AZ and of the trans-
verse to the spin-axis for the AH
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Fig. 2. Ground-based magnetograms, observed at Syowa Station on August 17
and September 1, 1976.
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Fig. 3. Attitude of the S-210 type rocket referred to the geomagnetic field line
during the fught.
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Table 2. Summary of rockets attitudes determined by geomagnetic aspect sensors or mag-
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Fig. 4. Aititude of the S-310 type rocket referred to the geomagnetic field line

during the flight.
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netometers. The percessional motions of vehicles included the geomagnetic field
Line are marked with asterisk.

Rocket L;;E,ﬁi%lg Spin frequency Comng

Half angle Period

S-210JA-20 135 182 12 108
21 315 2 50 14 76

22 315 2.36 39+ 74

23 315 2.00 13 100

24 135 212 36* 96

25 315 2 27 12%* 95
S-310JA- 1 315 1.05 15 180
2 315 0 89 24 200
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