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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 5 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 expenment 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. 

Jt;'&: mtI�;J;p�±-t!n: t.J'C:J J:Jf Ghtc., S-210JA-24 .BJ:: cf 25 %�fc *� � 
ntc.m.:fJttrc J:: !:? m�i!WJEiJ)fi:bntc.. jjljj a 7 'Y 1- � t :t- a 7 t:1:rm1rtHct.r1:JJ:: 
vr· Gn, 1rtm:rc � t tt 5 m��ib 2:t�/±1 L-tc.. *� � ntc. 7 7 'Y -7 .:::z 1r- 1- �m 

.:fJrrf'i' *Jr l, l \ }.]x\;;O) .:::/J,lZ7J'-[Rjf8:iJIJJJE*m:1:' 0. 2 t})'tij'f( -1j- / 7
° 1) / ;:;,· � n tcr· 

- 5' /J).:;-· 1 :/ 5' ;t,f±!.:fJ � h0 tc.co, f.e/JJJtfc� VtfrMtf�O) r\s'/i l, E11��ib7
° 
o 7 .,. 

1 ;t,iJ)Z,Gntc. . .::C0)*5JFUCJ::0 �. 24%�1:f'i, �&� 110km ;(pt;o7 ,y r 

O)�f.e/J f.e/J& (� 118 km) fct1�vt t*� fJ.���1t:M�fco Gntc. 
� G re, ±fum1�Vtf�ttic J:: 0 a 7 'Y 1- O)��Mi1T*5* 2:f�*T 0. 

1. r.t t, ch K 

291 

m 17 <X�t�= J: 0 o 7 ';/ r fl?J!U!�:t��O)tj:i, S-210JA-24 .to J: cf 25 �t\H:�i �JiJl��m* 

O)fl1J1JO)t-:tY) O)mnith�ttlt � n, •�. •-=r�!l'1l1JJEff c cbn-li:--c, •�t�•m�O)� 

irfl1l1Ji7�fi:bht-=:. [ifff�c t ;t- 0 7t:fj:EJV!f�=�M�h. �7J&t�:tIE1tn:lb1tl 'tfi}""fi 

"'f. 0) -r· - Y 17q� G n t-:. 1tffl � n t-:mnitf :t, Yifff� c t �nx:5t 7 7 ·;; -7 A 'f- Ht�mnit 

"'f., 11t* 0) 1J!IJJE:1J:it c � J,,' � fJ:. 0 t v' 0. 

* *m*-¥:I-¥:tf�. Laboratory of Space Science, Tokai University, Kitakaname 1117, H1ratsuka 
259-12. 



292 

*iifli)(�i. 24�ttlu J:u 25 ���.�v=�-t 0Wf[iffrO)J£¥Ua:;�iu� iPJ�ti��nt-: :tt!H�m 

��it�= J: 0 0 7 •j r O)��O)Wf[1,ff*a*�:.01-.,,--cf�ET 0, 

ffi=tH,t-=: 7 5' ·1 7 7-.Y- r Mlitth!t!i, ::::nx:'.51�ter· 1 � 7 ;t., teh1J:r:t2'.' t*ffl l, r,g 

o. 2 t}fl'JO) [P]�--lj- / 7
° 

1J :.,, f � n t-= $�0)* e- � 2'.'�te L. t-:. 1Jt*0)1JJ:t�1 o 7 1 r 0) -;z., 

t0 

/ 2'.''.tlJffl L, --c, 0 7 'j r �lMJ1Jfj:i] t -l-nv:.i]l[�1J[]:i]O)-=.pt'.511JJ:t--C &) 0 tdJ\, �@Jt*ffl 

� n t-=:1J'i..t �i=:PX:'.51 ['PJ �� tfj 1J'i..t-C: &) 0. tt*1J:ct �;J: 0 7 •j r 0) A t.° / 2'.' :fljffl 1-0 t-=: ti)' 

:p-7 !J\ 1 7-l::
0 /'fl'Jv:. L, /J\1lGntJ:v'O)v:.J°t L, --c, �@]0)1JJ:t�ivfvj:�Jt:h.tfj L, mJ1Jj (� 0. 2 

t}) wv:. j-' - 7 !Jql Gn 0 t \.,' 5 5¥1J,#, 2'.'M0. L, t-=:!J\ 0 --c' j-' - 7 O)ns!J}jtv:.Jt-t 0'.51Wf[ff� 

!J;ns!Jt!) Gn, itim]�-=c j-';t., 0) J: l:J r'is!J v, fine structure 2'.'11c!E1': e-1l 0. {-O)B(jif, o 7 .1 

r 0) -;z., l::0

:.,, v::. J: 0 r·-7 0) modulation O)f_:t!)�:., r·-7 :7L!:3:J./J;�� t tJ: 0 !A.,#, 2'.'M 0 --C 

v' 0. ntthHO):±.tJ:{±tl2'.'� 1 v:.�-t. -titt-, J: u1�Jt�hvi1Jt*O) t O)v:.J:r;� l --c, � 

:f.'.51til5t�:.a1{,Bl � n --Cv, 0. it-=:, t�tfj$±�0);j:�tfj���i ±50 nT -C: &J 0 /Ji, t L, �� 

0)5§iv ,miJit!i!J\#tE-tn�t�te �tPJff� t ,�,hn 0. 

� 1 mnrrO)±tJ.f±tt 

Table 1. The characteristics of the magnetometer. 

Three component flux-gate magnetometer 
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Fig I. The field difference between the measured value and the calculated value (extrapo
lated value of the IGRF 1975. 0) by S-210JA-24 on August 17, 1976 Magnitudes 
plotted are 111 the directwn of the rocket's sp111-axis for the LIZ and of the trans
verse to the sp111-axis for the LIH 
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Fig. 3. Attitude of the S-210 type rocket referred to the geomagnetic field lzne 
during the fiight. 
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Table 2. Summary of rockets attitudes determined by geomagnetic aspect sensors or mag
netometers. The percessional motions of vehicles included the geomagnetic field 
line are marked wzth asterisk. 

Launching 
Conmg 

Rocket Spm frequency 
azimuth 

Half angle I Penod 

S-210JA-20 135 1 82 12 108 

21 315 2 50 14 76 

22 315 2.36 391- 74 

23 315 2.00 13 100 

24 135 2 12 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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