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Abstract: Pitch angle d1stnbutions of auroral electrons with energies greater 
than 40 keV measured by three sounding rockets (S-210JA-20, -21 and S-
310JA-2), which were launched from Syowa Station, Antarctica, durmg moderate 
disturbances of auroral activity, are presented. The observations were carried out 
in the altitude range up to 220 km near magnetic midnight. It is shown that pitch 
angle distributions above 110 km depend upon both energy and altitude. This is 
in contrast with pitch angle d1stnbut1ons measured at the quiet time or in the 
northern polar region, where the trapped type distnbut1on with a peak at 90° 

pitch angle 1s observed regardless of energy and altitude. A possible influence of 
auroral X-rays on the observation results is discussed in connection with pitch 
angle. 
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Fig. 1. Altitude dependences of electron fluxes. Solid and dotted curves, labeled by the 
flight number, correspond to the ascending and descending paths. 
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Table 2. Pitch angle range measurable for each of six rocket 
flights for >40 ke V electron measurements. 
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a. 40-60 keV h. 60-110 ke V 

c. 60-80 ke V d. 80-170 ke V 
� 2' S-210JA-20 %ti-e 15° 

j:o�O) l:° ,y -rj!:jC' c r'.:.:5t��hf-:lltr7 5 ,y !7 7-- (H�/50 
' msec) 0) !J -1A7° r::i.7-r-11v0),WU 

Fig. 2. Electron fluxes as a Junction of the flight time of S-2JOJA-20. The electron 
fluxes are given every 50 msec and every 15° step in the pitch angle range from 45° 

to 120°. 

39 



40 

. '" 

M�tnH_ 

a. 40-60 keV 

�§!:""'"•' ... 

F ;,p, 
il� /JI"-} -1-· -+, -i--i: 

·; • .• ,,!..---/,.--. -.;f,.��. 

;· 75
° 

;- 90° 

b. 60-110 keV 

: ·. 
;, t 

�1' 105°
-J--.-,'--1'-''--&"-.-+---l! 

c. 60-80 ke V d. 80-170 ke V 
1&1 3 s-210JA-21 %�-e 1s0 to�O) �· ';/ 7jEJ;::' u:.:5t��nt..:1![-J-7 =; ';/ !l :7.. (tt�/50 

msec) 0) � 1 A 7° 
P 7 -r 11vO){JU 

Fig. 3. Electron fluxes as a Junction of the S-210JA-21 flight time. The fluxes are given 
every 50 msec and every 15° step in the pitch angle range from 60° to 120°. 



No. 68. 1980) 41 

/'fl!'j]i'.iJ�Jl:k c t.r. 9 50
°

-130
° vent-: Q l::

0 
,y +fll'j5t:;fpiJ�fimU �:ht-: (� 3a-d). � 6 vClF 6 

:h Q 1*Vc, 60-80 keV +""" /' .t-1v"('[qj C < f,J 60
° 

1::' - !I c t.r. .,-:d-:. LiJ, L 20 %8vc.it""' Q c 

5t:;fp0)%vtt1) Q �iJ)"c'� Q. .:: :h J: 9 {J&�!!t"c'vt 1::' 'Y +'3flmlffliJ�1% <, 5t1ff O)IDvc "'=>\., ,-ux 

'(iiJ t \., ' ;zJJ:. \., '. 

4.3. S-310JA-2 %. 
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(a) Fig. 4. (b) 
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Fig. 4. Electron fluxes measured every 50 msec and in three different energy channels on 
S-310JA-2. They are grouped into the six different pitch angles: (a) 30°, (b) 45°, 
(c) 60°, (d ) 75°, (e) 90° and (f) 105°, where > 170 ke V channel data are given by 
the proportional counter with magnet-shielded collimator. 
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Fig. 6. Typical pitch angle distributions of elec­
tron fluxes measured during the four rocket 
flights : S-210JA-20, 21, 22 and S-310JA-
2. A dotted curve is the result obtained 
in the Fort Churchill rocket experiment 
(LAMPTON, 1967). The electron energy 
ranges and the rocket altitudes are also 
given . 
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