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Report of the Wintering Party of the 19th Japanese Antarctic 

Research Expedition in 1978-1979 

Takeo HIRASA WA* 

Abstract: As a major enterprise of the International Magnetospheric Study 

(IMS) which was conducted in 1976-1978, the coordinated observations were 
carried out in Antarctica in order to acquire a full understanding of upper atmo­
sphere disturbances in the polar regions. The 19th wintering party of the Japanese 
Antarctic Research Expedition (1978-1979) consisting of thirty members was 

mainly in charge of research activities for the Antarctic IMS projects. 
Six sounding rockets (four S-310JA and two S-210JA) were launched into 

auroras from Syowa Station in 1978. Through the successful rocket flights, signifi­
cant physical quantities within auroras were measured: namely, profiles of the 
electron density and temperature in the ionosphere, energy spectra of precipitating 
electrons, frequency spectra of VLF and HF plasma waves, vertical profiles of elec­
tric and magnetic fields, profiles of auroral X-rays, and vertical profiles of NO 
and 03 concentration. A geomagnetic meridional station array which contained 
two manned stations and one unmanned observatory was constructed for observing 
the space-time variations of auroral phenomena. By satellite data acquisition 
facilities, the data from ISIS-1 and 2 satellites and Japanese polar-orbiting satellite 
Kyokko were received on a routine basis. 

In addition to the above IMS observations, the inland observation for the 
glaciological and meteorological studies and the coastal traverse for the biological 
study were also carried out around Syowa Station for the period from February 
1978 to January 1979. 
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Table 1. Members of the 19th wintering party (JARE-19) 
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�. �!f?o��. AI��0)7CAt77�!fl1J�O)���z-:J1t.::. tcet ,�f9f--c-� Q. L.t-:iJ: 0 --C �:lm3* 

�m•0)*��/�-;1?Y=J�rffi�O)�m�1a�m��O)tt����z-��=. mffi*� 

i:p --c 0) try �¥a� 0) & mu it:L* �i � b co --C � Jij-C 25 6 . 19 ��� f!HiJf '.JE {ill r, �i tMHCrfiffi-= - P 

·/ 1vO)ti_�z-� G n--�=--t Q t.::.coO)wf'.1E&ill1Jr:.m,gz-ii:t ,f_:. 

J1. il!iJ vi* .5JU-t Q c if. F1c19 0) ffi rtJ z- IB tJ t.::. co 0) JifI if.W[ mu, � ifiJ r=-J: Q *�:a:-� L < �-" 6 t.::. co 

�M·IMO)*�M�Kfi0fc.�i:pfffl.�, ��£:Jm�tfi�tc..�-r��:toJ:U��-KJ:Q 

'1u!U1=-%vt Q .::. c n:-c-� Q. 
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ff?Ua £it!! --r-<l_). fflU �:t, ffi:ij'.ff4 �� pg ::f tJR -Olli <l_) fflt� vc �� fft � �fft L, l!iJ �ffi:�S .ffl 1Ur• G 
�1£ 45mm <l_)::r.7,. i:z ::_/,,{,17°�it!!J: 3 m, ::ftJR-Oltltc 4m ��lli L'-C, ilj5j-fg 100/ <1_)!1&51 
:It -·e 71-� � � r�nz:.$ A L, -l .n .f .n <l_) mu JE@, !*•@tz:. :B-tt L -c rr -:>t-::... tJ: :to ::r. A i:z ::/ ,, � -1 
7° pg <l_) 1tri11a J: er•*� iw <--t-::.. ob ,, { -1 7" pg oo vc 37· !J --1! !J ::/ � �m Lt-:. .::. <l_) J: 5 t.t ttEJucnt* 

�;:_ J: --:J -C, 1.ftr@:1£ 4 X 10-7 -4 X 10-s cm '£ 'L:'<1_)1.ft-=f<l_)}Jtft)(ffl�, �rffl�v:tmt.[··c-� G. 
4 X 10-s cm t)_J:<l_)* � f.tfir·=:H:t ,,{ ,1 7°Jffl�i:f:t<l_)rirffl�. jJ�ffl�iJ��m "c' � f, £,-@]<l_) 
i!JU<l_)x�h�7'f-c Lt.:. lifflUv:t 2 J=J 1 B iJ"G 12 J=J 31 B � --r-fji.,,, Mraii:f:t. �fft<l_)it{�. £it!! 
fi:sltbtz:. J: o t5���<l_)m_A.<l_)f-=ob, �{flsvc�_B! 7 - !7 t � "'.) ki1�1f.ra,flj{[P]�ffitfK.v�vi+5J­
t.t :Y - !7 il�ffl. G .tL t.:. 

�:M 5 }3�8 }3, �;M 11 J=J�l2 }3<l_):w:Jrai��5EL, .::_<l_):w:Jrlcf9i:f:t, �ffl-if"::/7° 7-, 7 
::/Y---1!::/-ij-::/�7-�£<l_)f.*···KJ:o::r.-µ�����J:tr�-�-J.E�KJ:o::r.­
µ��<l_)fttt<l_)•q:t••�rr�t.:. �<l_)�*• MR-�7*(8�<1_)�-��fl<l_)J:K •• 
L, m••�<l_)*�&���. &�.7-.��}�•-=r•••�•�L-c�•<l_)�JE�rr5> K 
J:--:J-cRM, RMm, wm. m•m<l_)ff��•mL, �t-::... *KJ:o�fiKJ:�-c. *K� 
fflt.tf.ftr<l_)ff��•m Lt-::... � G �:.. ���w��tt<l_)iffUJ.Etc.:tot ,-c, mtJJt 100

°
c 'i --c-<l_) 

:bn�--c-v:t, ::r. - p :/ ,r.,i&lJJt<l_)�j,'fi� G.tL f.tt ,11�. :bn�mlJJt 1so
0
c glt," G �lX. i&lJJt�j,' 

11�,ta.::. IJ�flobo. �:Mv:tfl&�EEll:�HI�v:t, soo
0
c tJ-J:<l_)tm�--r-t::r.- i:z :l,r.,i&lJJtv:tv�ck c 

�9,-'LfJ:\,,<l_)vC.�L. ��EE�--c-v:t 500°
C "t:'W:Mi&llJt<l_) 40% '£"c'�Pi""o. �jJ�J{Jj<l_)� 

ir, �ffi:lvz:. J: o �" ·v:t�v:t: £00�--r-v:t tJ:i., -vr.n c· t, @l[P] c L -c v:t�;fi--r-, ��EEll*ffifv:t 
1Jll�vcJ: G�9'-'.flv:t9'-'t.i: < soo0c --r- 50% ffl11t--r-�GiJ�. iWi�.EE�--r-v:t, �vc 10% ffl11tvc 
"i --c-�y--t o .::. t. t.J�tb "'.) t-::... 

]!:w:J � ffiffil= tz:. --1! 7-. T tc ffl=* L, -1 ::/ ,,{ 37 17 -tc. J: o *fir r ( 5 X 10- 5 cm J.:.JJ:) <l_) ttEJ& � fi 
"'.) t-::... ��v:tffltf*r�n ./. 7 'A7J" Ge'.':::.. -,r.,;t- - 7-. (pgf£ 8 mm, :R:� 10 m) �lli L. :±Ji 
vcufil5E L, � ::/ 7° "t:'ffitf#gtc$A Lt-::... ;r- ::/ 7°ffllH:tffltpg�vftffl��,1 ::/ --� - !7 �Jffl L--C�ffl 
Lt-::... aB*1:1£it!!t.J" GJR:1J[P] 50 km "i "t:'<l_) ::z - 7-. �, �11t 2000 ft iiJ 10000 ft "i --r- 5 ��.:th 
-Fh*flRfi L, -*�11t--r- 5 %raif-? 2 @IH 10 @1���!1&5 IL. �h-t.tL fflrWi��.ffl .;< 

� -;,, .:1. 1 &it 10 &<l_)-tr ::/ 7° ,r.,iJ�� G.tL -c 1, • o. 

2.3. 3J. -,(��itf!{;:2(t=51Eft1J 
� 2 VC,t<l_) f#g?/!J.��i"°. 



No. 74. 1982] 

Table 2. The observational items at Mizuho Station in 1978. 

fITT r� :g'[ § 

�,�1��m !filtiil� 3 nx:5t;@mfi.illU 
ULF (�ib) ;@WtftlltlJ 
VLF El �1'!UBlftllJ 
'it1¥Ji!9&.Jtx (CNA) Bil!IJ 
:;t - P 7 S!li�ftlJ!IJ 

Flux-gate f�:JJ J I· 
2 fJJi:53- (Xm , Ym) ,  7i.li3[7" - 7°Jc, J: iJNcJ-Jt,tt; 
;t, - 7° 

7 '/ T -r,  J;'i]�ft;g: 1 � 100 kHz 

30 MHz 1J :;t -" - 37. -

::Rffi 7 :.t 1-- ," - 7 - (4278 A) 

��. ��. ��. ��. �. mffl� c 
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12GMT, OOGMT, OO���jffi.fflAvc J: IJ ,  SB�� 
:tm�m-=c - Y /icjm_ffl 

� � �RBM 6 A&M 

2.4. ff9�ll;J1J 

P-S �����iltlJJE -f- - lJ :,, ;7··1LfUffl , IL l:::J J:: iJ 63 m £ -e0)1lc�l&t1t 
1<Im!i P �����il!IJJE I 28 Hz !filRH :c J:: o5'-Elfttim�1c 

2. 4. 1 .  Ni¥�it 
19 ?x�vc J: 0 N�nt<rrv:tlWT& 5 @lfib.h, � f�:t:£:tt!r�4-i�'J�jj C -C �B'i'" 0 t.:2ib(l)A 

�3tf'tj:o J: �4w;Jf 0)��. "i t-.: fAJ�r:. A 1 �Afi.fflU,��f*�i'" 0 k.2ibf£�'i t-=v:t.1-m�ft�� 

0 2:= 1., , ::i -11:mO)tO) c:'cr> -0 t.:. ::. .nv:t.JliWO) 1s ?k�n"G�f�f£:JmO) i5 Jki �\ A I  �Arm 
fflU,�O)fl}J/tqC �:t C 'i 9 ,  5 @1 § 0) 20 ?x� c 0) 5!� &':b1<fi "i "c'vl: �St[AJ�vcfib.hk.. 'i t.:� 
OO�*fi�Ktt��O) � - p �� c ��O) �hc t��� Gk2ib�fH£:lm�J: �*fi$K 
-+J- / 7° 

!) / 3-''b�fib.h t.:. 

��Ji, 3{\�, ��. �$(7)�$Fiv::. J: '? -C*i¥.l:O) j!;g IJ -€1 (S 16), *�tlliJ¥7'dJ¥(7)2 
£, fIB*°£:lm#iEcO) �k c ft <  fibht.:. 9 Jl r1Ut r•G 11 J1 1., , -0 vf1., ,fi!i¥evcfibh, ::. h  
GO) �Jtl7) � < �:t1., , < v-;;17.0) § 1¥J� t -0 f.:�1E� c L-C /:±:l � .ht.:. 'i t.:fAJffilvcJ,:i 'i 9 !ff7'!-vc 
1:±:l 0 ��17) tJ:1., ,$fil7) ��vc c -0 -ct ?'dJ¥:lm����i'" 0 �" ,�� c tJ: -0 t.: . fJ: j:o, 19 ?x 
�-ot. El ¥r1t IJ �]tiJ�� < '  1 rst-JJ::O)�Jtnt<fiv:t� 6 @Ivc-t �' tJ:iJ• 0 t.: .. ?"clJ¥�1E-,t�� 
'-=Ji:_ 3 �c�-t. 

2. 4. 3. A I �Afi.il!U,� 

1 )  ffl!E� 
18 {X�"c'J/t� � .nt-=. A 1 ,��Afi.fflU���:ttftgO)�JEtvc J: 0 -i1&-C1i!iiffl Lt.:. 19 ?x� 
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Ji / B  

4/ 19 

4/22, 23 
5/ 18, 19 

6/4 

6/8 

7/22 

8/17 

8/23 

9/2 

9/26, 27 

10/6, 7 
10/25 

10/27 
1 1/ 1  
1 1/2 
1 1/3 
1 1/4 

1 1/5 
1 1/6 
11/7 

1 1/8 
1 1 / 1 1  
1 1/ 14 
1 1/ 16 
1 1/19--21 

1 1 /29-- 1 2/1  
1/5 

f tR. m\t � 

& 3  tJ � w[,j 1E � � 
Table 3. Coastal surveys around Syowa Station in 1978. 

c -0 0 � w, 

S16 (J!j]& IJ i=f) 

7 :,,  !f' ;t; f :y: 

=J Y !7'';t; 7'' 7' 

c 0 0 � 11Jffl 
c 0 ---:> � lllljl ,  S16 

:;t- :,,  !1·· 11, n 11,- ---< :,, 

S16 

S16 

/I,- y ,,:: ,  7 Y !7'';t; 7··:y-· 

7-. 7) ;t,- f ;7...  * 7-. 

S16 

:;t" / !7'' 1!.,, 7J Iv ---< Y 

:;t- :,, !1·· ,1, n iv ---< :,, 

S16 

:;t- Y !f 1t,- jJ 1v ---< Y 

S16 

FO (llBflJ�j:{gfat�) 
Iv y ,,:: ,  7 Y !7'' ;t; 7·· 7· 

:;t- :,, !1·· ,1,, n ,1, ---< :,, 

/I, y ,,:: , 7 Y !f ;f; 7·· :y-· 

* / :f /I,- 7) ,1, ---< / 

S16 

1L-- :,, ,,.� , 7 Y !f ;t; 7· -r· 
:;t" ':/ !f Iv tJ Iv ---< / ,  '£ cl:) 1ZJ 

* :,,  !7·· ,v n iv ---< :,, 

;;t Y !/ Iv t; 1v ---< Y 

�� p $ 'Y r �li: 
7 v .J. - !7 - 7 ':/ T :t"�� 

T v .,,,: - !7 - 7 Y T  :r�� 

T v .J. - !7 - 7 ':/7 7" �� 

�� p $ ·Y " �itll.3'.c� 
±:§R£*J&, T v .,,,: - !7 - 7 Y T T ��. =- P ·/ 

hi*!& 
±:§ll:!*l& 

T v .J. - !7 -nsm�@Jtx. 

T v .,,,: - !7 -nsm�M�li: 

±:§ll:!*J&, �fil*:l*J&, 7 Y T :r*g 

±:§ll:!*l&, =- P ·/ 1v:1*I& 

=- µ :/ 1v1*J& 

� / � /�iE 

� / � / �It 

ELF 7 :,, 7 7�� 

±:§ll:!*I& 

ELF 7 Y 'T -r �if 

±:§ll:!*I& 

±:§ll1*I& 

� :/ � Ywlu1f 

±�:!*J& 

� :/ =r' Y�iE 

T v .J. - !7 - 7 :,, 7 :rf*� 
� Y � :/wluiE, T V .J. - !7 - 7 :/ T T*g 

� :/ � YlilaJ1t , ±�i*J& 
� Y � Ywluit 

� /� /�1t, ±�lb�1*� 

-e, iAJ m ;f14 0) <b 0) � ¥Jij!-t" o ::. c v::. tJ: 9 , f& illll � � �t. � mi Et9 v::. � L" , <b 0) iJ q:Jt@: � ;h, k.. Wi 

illfflUJO)-$�i.Ptff0£:f.t!!tE.lij[&lt � .ffli.,, t-: iJ�. -l- 0)  vf iJ.�t.-t-�-c 19 ?X�ii;.ffl� L k.. iUttl� 
§ ,  r&iu v .A 7'" A O)��'ia::'� 4 v::.7.G-t-. 1s ?x�O)f!cwll'ia::'�ti· L. ffti'fu'ia::'IJ!IU1J,_m0) �$0) 

ffi:i'fuffiK�� L • •  i'fu,O)��-���-t" o �-'ia::'�R L k. ::.c, �k.K7� � * � �- � v 

::x - ;;r��2'A L, ta�ttfffl.S:�:ffl::k � +kk. ::. c tJ: c 0) qX¥fiJqibn t-: . 

2) W�ff� 

.7,,..fvi!!1Jf<fiO)f±�. 1978 � 1 J:J 20 S iJ• I?  1 J:J 25  S 'i "c', 18  ?x�t> J: tr  19 ?x� 

t::. J: IJ • A 1 iJ!jJl_qgll}�f'p�iJ�fibh t-:. 
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tt 4 Al �AimilllJ,S\imullJN�-� 
Table 4. The observational items at Al unmanned observatory. 

!) ;;t /- - !7 (La Jolla Sci) 
7 7 v !7 7, If' - H6: ::IJJ I· 
ULF ��Iii� 

FM 7. - !J v ::z - ;t. R950L 

� -=- 7' - :J *�11J�: 
( 7J -t v r -=p· - !J V ::z - ;5(-') 

30 MHz m�"5liEm%N/ll 
3 + i' -t- 1!., mlf�=fliEm%N� 
3 + i' * /V T 3 'Y ... � - ���Iii� 
flJ� l lO dB 
7 + -v ,t. 1v DC- 2.5  Hz 

J n J:l JlwcJc� 
4 + i' * 1L, , 7. ;; :J 1!.,, Jcil 
-tj- / 7

° 
!) / fi�j!IM, 1 5)-

4 n J:1 3t:wi:ac.� 
7}(�¥6Wf 1 MHz ffil.!it 10-, 

�;pl;. -53-, � . ....  � ;r., ;z_ ,  1*:� 

1 
{§%, cm� 1 Hz fa �  

� 

12 V 
± 1 8 V 200 mA 
22 V - 28 V 

1 140 mA 
22.5  V "'  26.5 V 
2 .5 A 
22 V - 26 V 
0.8 A MAX 

24 V 
550 mA 
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fFfH9 �Ht. (a) ttmu,J,fil:H' J: rf�rfufiffi: -t 1J J:.r:::.filt�, (b) Ji\. ;J 9e�.f!\U:: Jrij jl 17 - z- -l- IJ 

J:. r=. � i':, ( c) tt mu, J ,.,� VJ rm 0) i1'irJ�:to c1: u tt mu H � 0) �mt, c d) tt ffiU� � 0) wl\1 � :to c1: u lb f'F 

111!�, t� c.· -r::-J; � t.:. . tmffi1J 1J,�. ,m.119£��z- -t fJ J:.r.:.�fl: L t.:. O) �t.. r Y 7 r n�#� L t.:. 

�ir. j@1i:, �ffl'a:' f  G L, :l:m.�'a:'1l!i::vt G t.:.66 c ,  fffl.if{ILSi. 'a:' l � iJ , O) �ffl.r....;f$ifJ � --lt G AJfjglt 

��--J· t.:.2sb --c -J; o .  JJ;¥�Ush��t. .  flB��jfuJJflfa·tlUr• I'.:> JJY 1§%1� J: IJ + 1 f;VO)m-Jlt--c·,fr 

h�t-: . 1 J:f 25 B ,  fmil!iJt-��iJ�i""�--C lE�ibf'F L --C \i ,  o .:. c z-ut� L,  �iJ!!Jz- rffl�& L t.:.. 

3)  t&� 
5 Ji 6 B ,  :lj,. f �Si:.t/Cn'Kfi·O) ttli\'.ft, A 1 ,r�O� v'% IJ ,  ti.illiJ�z- ,�� L t.:. c c. 7=> ,  ti.ffiiJ���t. 

f.lf .Il: L -c 1.i , t.:. . J,1.,1J951i:i·t.�•��i::p 'i ·-c EttJ vf t.:.:tx�
--
cw .IJ:: L .  ��"/tft'10)war�EE�t.�v. 

'�J¥Vir1l�t. t**5 L --C \. , f.:. . �ibtid'f�::. J: l) ,  Jit:fJ3B-m:�Ji� {$ � --t  G c ,  Jll&� v::.95�z- fi 0  

t.:. . •ttt:�fill t L --c ,  r9il..1J9effl:�O)�ffJIB1$m.m:i�.  m�i¥J tJ:: u  0 tJ·ti�  IJ '1: 1:.  i:. 1$� 7' 7
° 

Y :,,, ;l O) 1Jt-.:vt ·-ea�ffiJ;{$rf � G f, 9£��!§ jJ tJ; {i&r L t.:. t.:.2sb c �;{_ G ;h  o .  

c. 0) J: 5 t�:tkvcr --r::vt.ti.?J!UiFIUrcvt.�� c ftl ltfr L ,  {X @] O) Ji7cfi-C·:pf « �i"" o ;:.  c c L,  ti.?J!U 

• u 0) ���:;J:5 .t rfib�ff��rr 5 t tlb .  --t� --c O) a�•u� ��£:tm�� � � 0 t. Ji\. 1J  

9B'mt��t. lA1 �0) t 0) l};�;gfp�:i'lhv�'t; G 0) -C· , Efil. 11 9£� -;,, 7--. T .t.. v i.  A 1 ,�t��· L t.:.. 

4) Wlffl�tlmi c f!B�£:tmr=. tu vt �dJDm 

4- @ 0) *tt(O) -fillvt., Ji\.1J9em��-z-��aj v::.Jffif$i"" o ,��::. � Q .  k ;:.  -e�Ji�f$vf L 

t::. 'i 'i --c, t ft!10) 1t:1»t� 0) :1J � 1t!J fllll--t G :1J :#.:. 'a:' '*i :z. t::.. 1t:� 71; +5t fib h, t ft!1 m EE 71; J:::� 
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�JEflfivcJii" o c ,  ffli'th c �fflMvt!JJ IJ lil� n. �ffll:111.JvtHfm e. - !7 - rcvfE� h o .  ffli'th 
iM.&. L-C � � . r��;Ef[fif:.Jii" o C ,  !llm e. - !7 - �-W] IJ '  9B•IHi1!UlYrc�� � h3c 
-� OOMri'- Q C \, \ ? '4) (J) "(:' a!) Q .  'i t.::.. � s r1=1,� < �-��vcjljl! L -c '4) ffli'thtJ��:I.&- L t;r. 
\, ,  J: '5 i'C, ffl:t\i!� :ji/JviffiJJ"l'• � < Lt-:. 

� Y *- r(J) s ���. an�••(l)m:1.J��. �•M�@•(l)•w••���£:tm�fi 
-? t.::.. --t(J)�*• Jefflffl:1.Jv:t,  � J: --ti2:1$Ja� 10 m/f;Pvc:xt L 350W, 20 m/f;Pvcxtr L 600W 

fflOC't'S -? t-:. lru�v:t P']�(J)n:'M'avcil.rt ,{j--c:-, i&�v:t 7• !J *- F'IJ'ij:(J) a;if)Cil.r\, ' ·  3cffl:1tU 
�@l�tc J: o m1lf!3'E:/.&mO) JlWH:t, �ttl!�:it. �EEJ.t�.O) �n:mEEtc J: 0 -Cik: "i  o tJ�. � 
{7ij l:: L -C ,  ffltfu�:i: 600 AH, f:leyJl.�10 m/tp, ffl:i'th�:firrlOO W, 11.EE�/Ellf! 29V (J::�J) , 
24V (r�) O) �it-. JE1t 6 IJ'ij:i1=1i, :/.&lit 15 IJ'ij:f1=1iffltl c tJ:. G .  .:. (J) J: '5 i'C L -C,Egj(llt� < 9 7l& 
L tJ:.iJ� G .  fflifuv:tmEE� 24V.-29V O) Fi:m·ci*v:::> J: ? �JE�ht-:. 

s J3 r1U, -t�-c O)a�ua:H: c JL:1JJellt � 7' 7 A �*5� L.  tiHrl/Jf'f:y- 7,. 1- �fi1. , ,  11Wt� 
tcll;{'Fi"" o .:.  c �-w.l Lt-:. 

5) A 1 ,r;��A&illllot!i�OJNk � 
9 J3 s S ,...,6 s ,  �fv�:t-�!JH,t1*fitt•vc:tu1. ,-c ,  A l ,�vcaiu•�tJ�N�ft � h. ffit.::. 

tc�f'F � tL t-:lltttl!�ffl1t!J�:H:. lllm e. - 17 -tU�@l•tJ�Jl!it�vcl!Jf'F-t" o .:. c tJ�-� � h ts: . 

Ln� L , 9 ::t fi - 17 vi , 7 7 'Y !! 7' Jr' - r il:1.Jft ffl DC-DC :i /" ,,,:;; - 17 vc J: o *ltr, ULF 
:fltlil:H:ti� G �1:.i" o *l1r� 0 � 1. , ,  i@��� ;:. Lt.:. �k OJxiffi���kiJ;, WHfc-ttf, 9 
::t � - � (J) �-�� � G �t.::.. �-. 9 �  l5 S A 1 ���� Lt.::. c .:::. 6, ····��'It 
vcl!Jf'F L.  fflttl!�fflv:t+?tfibh, �& t 5°

C �1* -? -c 1. ,t-:. C OJ  9 S f13j0) 7-- f7 �:tl3B� 
£:tmtc��ffir G:h, �W Lt-:�!fJi?J(OJJffi IJ 't'S -0 t.::  . .  :tmil� H, D fix:%, :lmil�ll*lb X, Y 
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tJ��mia� � tL. 7·- � O)J�):t�:tff--c-s -? t.::.. �&vcv:::>1. , -c v:t , ,i\.,n�+?t�1. , -c t., , o a v:t 
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--C' , S-3 10JA � 4 �O)fJi::Jl:(f 7- 'T :_,; 1 - 1vtJtl]tcb G:ht::... ;:_ ;h, G 0) 4 ��i. :;;i-- i:z '7 llim 
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c c  Lt::.. .  
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2 ffi$ltc''l1fflUl'a:'ftivC. L, �� C ibtib��i:fITTv::.fi.ffiU-t Q § Ef)"C'.30 0 t::... 400 MHz T V � 
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Table 5. List of rocket flights at Syowa Station in 1978. 

P 'T o/ r S-210JA-30 S-210JA-31 S-310JA-4 S-310JA-5 S-310JA-6 S-310JA-7 

7ft L J: ? 1¥, J=l 13 UH�53ip 1 J=l 28 S UH�53if- 2 J=l 6 S llB;fll53if- 8 J=l 18 S I nB�53ip 6 J=l 1 1 13 
__ 

llB�53if- 8 J=l 28 F3 llB�53if- 3 J=l 27 13 

M L J: ? � 1� 
(45° EMT) 

JG !H 1i flL iEJ 
:re ttt 1: r 1:q 
l/ - 3l t-!i ,Jt 1i {ft j:q 
v - 3( #F '51: 1: r f{j 
:ft * Jlj � r,'ij Ji 
:ft *  jlJ :it �  /tll:{j:F1c1� 
7.K 3¥ JU � ffi ti 
(l:t) �� L J: ? 11:{j:F1c11 
1i r 1i w: 

1iJ Blrtl iITT m il: 
ffi l*J m It 
m � m It 
:re M � :tt!! J:: � rfil  
:re M ll:{j: :tt!! J:: J!l'd. 
:R {� 

w mu � B 

23 h lOmOO s 

22° 

82° 

9 . 5° 

80 .5° 

125 . 2km 
2m49 s 

96 . 0km 
5m40 s 

23 .. 0° 

44 . 2 kg 
28°C 
21°c 

-5°C 
SSW 1 m/s 

NO Wit 
Oa W!Jt 
l!trWJJt 

21 h 55m00 s 

39° 

82° 

32. 5° 

81 . 0° 

1 16 . 0 km 
2m43 s 
148 . 6 km 

6m22 s 
38 . 0° 

44. 5  kg 
25°c 
21°c 

-4°C 
NNE 5 m/s 

I�; � 

NO W!Jt 
Oa �!Jt 
'i:!trWJJt 

(fl) :&:t,R L. J: ? lf{fFai c tt, v - 3<'' -1ai5'¥���r1c11-e� Q .  

03 h 32m43 s 01 h 56m50 s 

130° 315° 

76° 80° 

148 ° 313° 

720 75° 

195. 3 km 224. 8 km 
3m51 s 3m49 s 
355 . 2km 277 . 9 km 

7m02 s 7m38 s 
127 . 9° 318 . 2° 

87 . 2 kg 83 . 8 kg 
13 °c 23°c 
16°C 21 °c 

- 31 °C -20°C 
E 7 m/s E 2 m/s 

t�ffl If� 

'tit�, VLF ;f-1 '/ • VLF;f-1 '/T 1 '/ 
T 1 '/ V.h • A · v•1J • A � !J r 
"'"'- !J r Iv , HF 7' Iv, ELF mf-lill� . 
'7 :7,;·-:;-r1st, ffl:rillit �If. VLF r' o/ -:I 
It, •rwit, • 7 - tlf�rWit, 
rWif • tp G �' �keV ;t - P 7 

firr, ffl:r&It 

00 h 56m00 s 22 h 15m50 s 

315° 315° 

goo goo 

317° 326° 

75° 75° 

237 .0 km 219 . 5  km 

3m54 s 3m50 s 

250 . 3 km 314. 1 km 

7m45 s 7m32 s 

315 .0° 337 .4° 

83 . 2 kg 81 . 2 kg 

14°c 22°c 

20°c 18°C 

-28°C - 12°C 

ESE 4 m/s ENE 3 m/s 
·�llff tk;ff�· 

---- ---- --

VLF ;f- 1  '/T 1 -�. 7' 7 :7,;·-:;, rlst, 
'/ !J''.1J • A �  !J � keV O);t - P 

r Iv , HF 7
° 7 :7,;· :1 f.i'Lr, �•r% 

--;-rJst, � keV ;t m, 'rtrmlf • t'9) 
- p 7 fir r, 40 
keV tJJ::;t - P 7 

G [, •rW/f 

R=f, ffl:rWit • 
&It 

---· -----�--------�----- --· ·------ - - -

w -

-t8 

;ti 

� 

� 

T"""\ 

as+ 
fiii 
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*�:t/l��vc�d;!- 8 Ji 28 l3 oo W,f 56 0- oo '.f!;vc��tO)n fPJO)::t- - µ 7 �afi. 0 --C36M Lt:_. 

:JmJ:: VLF 0) 1:: 7,. t i:p��O)���Er.� L.  a Lifililj.@.i'"""' � ��M*il;m 1:::i nk.. 

IMS K .. :;foi,fQfflliu µ  r 'Y I- ��fi, ::t-- µ 7 m_�� moo L --C t. ,  < 5 ;t -C·O)� < O)j/tit tJ:: 

y·- !7 O)J&m� mffi µ 7" 'Y 1- ��*� v- '/ 3 :/ f5l1JhlO)�mri il· f{ /{  O)st-*� t5 irf, 19 ?X 

�0) ���7 � t 0 --C , li�M CQ :. c il;-c- � t:_. 

tJ:::ro, 19 ?x�-c-�t . M&J.tMFfcljO) µ r 'Y r �:Jm0) ��1m. imfilt:vmil;�oo��cJ!-lf'n·r=-�ffl 

-c- � Q J: 5 fJ::�110) t c vC Mt�f'F* ��om L t.:.. 1k. 5 vcfm.il{IJ P 7 'Y 1- � L J: 5 ��*�� 

-t. 

d;!-ftt�:lfil-"'O)!JmfH1Uft, A��n:� J: cf A 1 ,�mAWiJ!Uom�O)�\F • -��O)f-:.'cb,  111J{& 

5 @l vcb t.:. 1:J d;!-f��1ir<fi��om Lt.:..  �J::-�t± c L --C �  L \,  ,:ff*O) SM 50S ���ffl Lt-.: . 

:. O)�J::-�, F"J�nr<fi ffl c L --C�;t tfJ, Q cb 0) iJ. c:· 5 ii·� m.:1m-c-�""', �ffl��iiifti'" Q :. 

c iJ;pg 19 <X�O)�ipO) 1 ---y-c t tfS --:> t.:.. M!l�t-=f��J:: j: b � �1..i,�J::1l!-C·,&ix�;MO)jj7<fi 

-c- t t.:. l..i , L t.:. 3[ � t fJ: < :lE fj-C· � t.:. 0) � tJtz tf-C· t0 --:> t.:. . 

��£:lfil 0) 3B��VffiO)�v/H t fi 0 t.:.. :mt.:. �c . 1 10 kV A 3Bffl:��N'bJ6d;!-�fi': L !:_. 5(� 

tJ:: < �ffl -C- �QO)�litcb t-.: 5 x.. --c, 4- "i "-C-O) 65, 45 kVA 2 �il· G ,  1 10 kVA 1 ��ljli,c¥£ 

£ L, -tO)�, )l�� tJ::�3��d;!-f-.:..  

Ji11t1mr, -c-�t, � Ll..i , 5 kW �{it���ti': Lt.:. . �yJi:t.��;c-'f-Fflj c:· "? t-.:il\ -tO):fjH:t3[ 

�� < �ffl�h. �FkJ:Jm�mK�� ��� L k. 

£itf!O)tftJEv;:.{:f:t. ,rlltJJ t� Jti: t m* L --C � t: . 19 ck��t��*lffl'f[� 110 kV A ¥8iiJ¥8� 

� (g��M 3r 1' 7
° E 120 � 7- 1 - ..fI ;J.; .:i:. :,,' :) :/) O)�fi': � �lJU!.':�;MFfclj ¥Cfi 0 k. C. (J)  

1 10 kV A 3Bih3B'ffl:�� 1 Ji 2s s c1: IJ 45 kv A �i!J3Bffi:� <tmillUffl) t '5:b-t:t--c �fi� f;rHa 

L , 3 Ji 15 l3 1 10 kVA 3B!w¥EJl�O)���fi�1Ad;!-, '"l'ltt1 1J!t!t:.itil;�q:�f[lffl r'3 --ec5 tJ , 

iJ•"'J'"17" 1  !1 1t.,�'.A£tt, %'&f-H�JUi, ::t- 1 1J.; i�!iUi. WillU�'f*-"'O)�fl tJ:: c' t l.tfH-tJ::t-:'cbtJ �  

1 �Jl��ntU1t L ts: . fJ:�, 1 10 kV A 3'eiJJ�'&1�0)f*fjJvcf:1=1., 'JB��YffiiT i:J J: I; If'F�5t'ii 
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5i���I*��� L k.. 

3. 1 . 2. lllm• 

:!tfrf:�O)��vc{fi. ' ,  �tdC B .ll.� HP-41 �il&Ji{.lllm• 1 Fi, � t.::. 45 kV A �ib�f!t� 

�IJJ{Jj'll:O)f.::.cb, m 1  ���173vC S .ll.� HP-41 � 1 -&��tfl Lt.::.. ���vc:tot, , ""(@g�iJ� 

7• !H f - F tc J: 9 Miffl, 19 ?x��fpO) 7. !J 'Y 1' �@/J�� lilt t> #vtJl.ffl L f_:. 
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14  ��� c <b �P3Iffil!Jt -l6°C- -l8
°
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3 .  1 . 4. :$:ffi; 
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3. 1. 5 . ,@{± j] 7'' - 7,. ,  -t iJ 

ffit-:KffiftA iJ �-7,. l ii'�aA L, £:lm�ffi�ft--C �f.r "'.)k, ?l:*O) ,@{± n �-7,. c �  
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;t&� tt> --c, im L �  1v H;:. J: iJ frti*si'" Q JJA c Lt:::... 19 <Xv;:.tn, --c 3 @JO)� f v:1:1.*fit;:_'lleffl 

L t:::..n:, 1/t*O)!W�;:_J:t""'f*ilfil.tttJ;-?-?$ iJ ,  :!iiittJ;:!il ', r' 7-0)-$0)WM.rittJ;�i, ' t.i: c 

0) !X.}2./J� tt> "'.) t:::../J\ +5t'lleffl v;:. t:::.. x.. t:::... 

*� 2t M�-t lJ O) M, ffikKM. 4t M� =¥-A*�-t iJ l ii'�·A L,  m�m�ft--C 

�fi\, , � f Viti.*fiv;:.uJ!ffi L, �,;:. r3p_t-O) -if- .A '/ 1v =¥'*v;:. io \, , -c �:JJ�9e� Lt-:. 

3. 1 .  6. �7.J( 

%��0)��JJA� �J! Lkt:::..co, ;@7,K�§: c ��fUffl*���J! Lt:::... :?t*� 7 %m 

ft. � 9 %mtt J:  1J #t;*a L-c \. ,t:::..���� 9 %mtt0) 110 kVA %ffl� J: 1J i°"""'--ct;:.**-ai'" 

Q JJA c Lt:::... i'" ts:..b t>,  ?I:* 45 kV A rem�* 'c' 2f> "'.) t:::.. tlfil.71(, Jia g, 10 kl :©:ltfl':v'i 

110 kVA %m�O) �!il7Jc�O)fUffiv;:.�J! Lt-:. -t O) f:::..cl;,� 9 %mttr3v;:. 200 1 O)�!il1tm ­

'Y F !t :/ !1 �filt'.vt, f*ilfil_,,.� -1 7
°

v;:_ J: IJ � 7 36ffl:W""'-*3� L, iAJWO) �!jl7J(ffl�3.tffi:��fi'- L 

-C 10 kl 7.J(ff:O) 5 v .:r.. - !t -v;:_�ffl � �t:::... � 9 %ffltf*O)�� c L --Cffitd;:_ E 120 .:r.. :/ v 

:/ffl�l:�������§: L,  ilfil.:zk � :/ !l iJ"G 2?x��ffi:�""'-ffiffl � �. H£m1u J: Uf*&�fr 

"'.) k. :t-:Miaiv;:.:t31,, ,  --C t �  7 %mttilfil.7J( 3" :/ !1 O)ilfil_[it�'i 42 -- 50°C, 10 kl 7J( fl!![ v'i B � � 

33° - 45°C �� L, 130 k/ 7J(ffla I0°C- 1 3°C v;:.f*ilfil_-Z::· �t:::... 

3. 1. 7. f&1SI-

r .b [,J ii��* Lt:::.. t:::..cl;, ,  / �  Iv !1 f&*f 120 k/ iu J: v, 1 .b [,J J: iJ 1f�tl�:fvtt:::.. 180 k/ 
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• 6 • qffi - � 1k 
Table 6. List of vehicles at Syowa Station in 1978. 

,, 
,, 

1 % 
3 % 
4 % 

550 H 
560 H 
560 H 

600 H 
600 H 
610 H 

50 H 
40 H 
50 H 

5 

11 
13 
12 
19 

3873 . 5  km 4610. 2 km 736 . 7 km 
,, 

3/4 t r =J 'Y !l 
.:r. Jv 7 ;f :/ 7° (2 t ) 

,, (3 t )  
TWD20 !J v :/ 
TSD40 " 
;,-. ;;( 4'- * - i- /� 1 1 % 

,, 2 % 
;t- :/ !f 3 ru ATC-901 % 

8 
10 
18 
8 

17 

14 
14 
19 

n 2% 19 
;t- :/ 3-·· 4 ru FL250 19 

� � � 1t!! � fj 1f[ 19 
D50A 7·· JV r - f - 10 
D31AR =J :)- ::r :,, 7' IV 17 

D31Q F - f V 3 ""' /V 18 

20 . 0 km 
8955. 0 km 
5289. 0 km 
653. 5 km 

1279. 2 km 
1693 .2 km 
517. 7 km 
726 . 0 km 

492 H 
687 H 
259 H 

841 .2 km 
9411. 1 km 
697 . 4 km 

1586.2 km 
1449. 8 km 
1696.4 km 
517 . 7 km 
726 . 0 km 

709 H 
583 H 
603 H 

FDT25 7 ;i- - !J !J 7 l­
KCZ0-18 % 

19 0 117 km 

" 19 % 
" 20 % 
11 

If 

22 % 
23 % 

n 24 % 
11 25 % 
II 26 % 

KC40-27 % 
11 28 % 
11 29 % 
II 30 % 

KD606 
KD607 

KD608 
KD609 
SM15S-2 % 
SM50S-1 % 

fl 2 % 
� -:z ,,.._ 7, J - .:f: 1:: /v 1 % 

fl 2 % 

12 10755. 0  km 10884 .4  km 
13 
13 
14 
15 
15 
16 
17 

17 

18 
19 
19 
9 

10 

10 
15 
16 
18 
19 
16 
16 

7051 .9 km 
7828. 4 km 8144 . 3  km 
4008. 9 km 
4923. 9 km 
1755 . 7 km 
4488. 0 km 
2330 . 6  km 
2077. 0 km 

4176 .4 km 
6145.6 km 
299.9 .6  km 
5739 .2 km 
2679 . 3  km 
2905 . 0 km 

1224. 8 km 1419 .4 km 
146 . 7 km 
143. 1 km 

3755.8 km 
7666.4 km 

9806. 7 km 
6189 .0 km 
3060. 1 km 
2826.8 km 

301.0 km 
467. 7 km 
643 . 9 km 

1362 . 1 km I 1071 .0  km 
5074 . 5  km 
7704 . 4 km 

888.4 km 
3376 . 0 km 
4790 .7km 
2372 . 1 km 
467 . 7 km 
708.6 km 

821 .2 km 
456 . 1  km 
786 . 2 km 
932 .7  km 
170.6 km 

3 . 2 km 
0 
0 

5277 . 8 km � >  - :!7 -
3'.t� 

4-Ff3j�ffl I _,( - � - �ft 
,, 
II 

fl 

217 H 
O H  

344 H 
117 km 
129 .4 km 

fl 

If 

11 

14 . 3  km 6 J=j �:&[ 
315 . 9 km 
167 . 5  km 

1221 . 7 km 
1243 . 9 km 
1251 . 2  km 
348. 7 km 
828.0 km 
194 . 6 km 

1215 . 4 km 
927 . 9 km 

1318. 7 km 
38.0 km 

15 . 0 km 
1153 . 3  km 
315 . 9 km 

1963 .9 km 
2071 . 1  km 

0 km 

KD60 7-. I::" - F _,( - ;; 
- 0)�.7;1Ji. 1 . 5  ffH=. /:B 
-c < Q O)-C-�W-t Q 
(�O)@'c� t !q] C) 
10 J=j J1g.$: 
6189 . 0 km � "'  - ;; -
3'.ttJ! 

__ 64 � 7-�� _ I -�--------�-
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'a:' J!� G L�Jtrtfit 3r  :/ ;7 .rs../� -1 7
°

�* L t-=.. £ttl!Jl'Ttmmr::.t1. tJ: 1J 0)1f.t�0)1f1* ii: &:> -? t-=. t-=. 
'th ,  �J!IHitA Lt-: 20 k/ e.0 

i:r - !7 :/ :7 1 �'a:'�tri-t o c c cb l'C, � F' 7 A {f:f,J 300 :ifqc� Lffi: 
;z �fi\, ' ,  300 k/ O)�;fSj-z-�vt A.ht-:. 

J�Jlff G L�Jl'ri@�""-0) ,,� -1 7" 7 -1 :/ z-����t:ffilJ J: iJ 550 m �,, ;  -1 7
°

vc�� Lt-:. 13 :n. 

l >ftffl� 2B x 5.5 m 7a:' 100 ::-$:11&A. L ,  :il*a$�:t� '/ -7 'Y r 3*ir, 3 �4 *�' c fem_ 7 =J :/ :,::­
� Ah,,� -1 7

°

""" :/ !7'' - -c aa vf  tJ::i1; GJ-tl!Im�cimb-ttr!E� Lt-:. ;'ff;, �Mvt�� --::> -C*tf±l�D --::> 
t ::.iJ; , M � 5(��:t ts:.iJ '• 0 t:... �'ltf*""-O)*itnll�fi 5 �. WOt:l:��utvc:J:f::J£-t Q t:..rhT� !7 
:/ !7 � ttl t:.. :"J L 6 vc 7 i:r - _;1. - !7 z-�ffi L t:.. .  ft*t!Rfinc 600 1  �FJr !7 :/ !7 �filt'.vt . -Ji '/ :J 
:/ 0) its ?f±I ffl c L -C � t:1J fC � ffl Lt:... 

3.2. m• . ±* 

m 19 ?x�-ot�WH!�:ltJrnmcHll:ID � htdtft'ttt (100.8 m'.2) ,  1.1(*�1:� (7.7 m2) O)� 
�. w��•O) w*•� J: u•� Q O)�trf c 3 � <�•�. M 9 �tt�. ��tt> 0)�$m 
�vt.%7 L -c 1., , t-=.. �:t-Mifclji:p O)  ±* · ��$Fi O) ft*v:tff.ffitJ.1., , t 0) ic c c· "i -? t:... m 9 .¥e 

1[:j;f]jH_&fw7J(I*, :::z /1,, Jr' - r JHiltttm1�I$, 1sm�U!tl1iJ�M1*I�. m 9 :1e1l�tf:lA Q �  

l&�I*, Jimutt""-0) tf:lA Q ��I$. -t O) ftf!  :::r - =t- :/ ff ts:. c''tJ;�:t-i=rO)f'r*-cs -? t:.. . 
m�!tt�¥,oO) ;tjt�v:t , ;®; L -c  10 {X�tJ1iJO)�!Jm�c�mHfi�O)�;f151tn: § "ilt:;,  -'t!-rh vc� 

tri-t o &:,�s fJ t ftbh o .  !f'fvC IB��tf, 173��. 1t¥:t!R. Jffl{B"tt, ��ft<l_) �J:::ffilJt.i;iJ. 
ts:, 9 § :v:.v:::i .  � 9 :1e'm:1*�:r. 7· !J f- F fF.i: J:: *O)��ieyicrru t IJ n;v- 2::· < , 19 ?kl*-ca]',[O) 
�filt1miAjq:tvCg§{jllJ§H.flfr:rrovc[1j7J(I$�fr--::> t-=.b">, �:t-i:r 60 "i IJ t::fJ*iJ;dj. G h ts:.i1• -? t-=. . ;:_ 

hv:t3�::J:j:�<7_)*5J! t 1¥:t.&O) �tJ;�vt t:. t 0) t ,�.bh o il; ,  (c;f&1,�il:-c ts:, < t.&::-$:1¥Jvcxt��� 
.:z 6 :JZ,�iJ;S o .  

3.3. im {� 

JRS-501 5 kW �f�� 1 tiO);m�I��. 2.iMW:lfd]r--p icJ�nm: Lt:.. -:: ;h �c t  t ts:, 1,,, , �ij!m 
SW, cox 0) l!Efg'a:'� I) ts:,U L,  mt:.. vC���i=r*l t �@( L ,  :® fB"tt J: t) O) HH'Pa::- �£ vc-:t 
o ;:_ c iJ;-c � t:. . 1tE*�ffl L -C 1., , t-: IB*ml:*vC l :t 1 kW SSB j�fB� (1 %�. 2 %tzlt) �� 
� L ,  ;'Jf'M�n..�<7_) ,, �  'Y !J 7 'Y 7

° ffl t Lt:. .  5 kW ;t1SIB�O)��� J: tf"1Jifiru-wJ:g�O)��vc J: 
IJ ,  Jisfi_:J:j:£0)-=fviff $vt:m��cJ:: IJ ,  1 �isj;ttsfl3:tl r '7 7'· 1v vi f.t. iJ• 0 t:... 6 J:l vc it IB;tts{8"tt�c 
4S 0 t:.. TV -JJ /. =J 1 ,3-���Fatt���. i)1 T05, 5 kW ;tts{atlHc ,  FREQUENCY CON­

VERTER, SSB :,::- :r. ;r- v - !7 - 71-$�*1c ::z t- :7 !7 - z-]itnn L -C JRS-501 2:: {g�jJ�� ,  � 
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4vC�ffi--C:'� G J: �HC L--=fvm$�. � G vqD]J: �-l!"t.:. 4, 8, 9 }=J vc vt.l*J!¥1*fiffi5ffi{affltQ) 

�vffi. J& 9 #vt�fi\, , ,  i&J¥�1fffi 0)5fflfalH:d 1��vffi�fi 0 t.:.. . �faftvcvt. 4 JI J: 9 § ia 

ta�ml.�ft��!t L-, JJ;�vc1ovt G Ui�Q)�{t�!a� L-, 10 J=J /J" G �i. JRS-501 5 kW �fa 

� 1 i3' vc J: G iiffi � fr -:,  t.:. 

ji-fa�17Cvi -it /  7-. .f- 'Y r Q) J:Jr.WHc� t.: IJ , 17111¥-vc tJ: < atJ\ --:> t.: 0) vi $l , --c:-� 0 t.:. 8 J=J 

J: 9 �jlltQ) 20 MHz !J :::t- _;{ - � - lfi :t.J�jj{aft-.Q)ff L-, -tQ) 8 Q) ::z :/ -r' 1 � a :/�ffi 

f]I--c:-� o J: '5 v::. L-t.:..O) ft, ���JE�. �l:£'Mv=-if�JJ--c:-£> 0 t.:... 

3.4. ii. 

m�tJ:�,��-•���-t" J: '5 t.c1f.Svt.9e�-l:tf, ������/J;�1*�, ffiflfl�vcJ!J.i 

t.c��--c:-� C--t" C. c. iJ�--C:-�  t.:... LiJ'- L, ]{ O)@�:Mraiq:tv'S. , iit;h t.c l ,f"f::*�1K'Ef�O)kco� 

StJt9e� L-t.:... 

J=J �. �mwQ)9e�tt1JC�� 1 Q) � c < ��o .  �m�•Q)��£>trr, M*m���• L 

--c l , t.c" ' · L/J\ L ,  m�--c:-�J=J vcbt.:.o  <b O)vt., �'1i)�l� c  L- '"C £>vft.: .  �'H/J:1*� c ,'El,bn 

Z> 1 �t::., -�. �.rfiI.EEUEh:.;:;._ G.nt..:.t,:, {±$::I:�� G-t c. c t::. J: 0 -c, ra1HJJ: < �ik: L 

t.:. ��vcfi�Q)Jfffflt���ti:� G;ht.:ti�. 1?.ti5m�Q)� --c:-�� L-t.: .  3 �Q) * 1fi- Q) P'l � 

rt , jlj'Jt'Jt�O)�\, ' ,  Jl1J�itit!fiO)�l ' ,  ffiitit!fi--C:·, 1ru=��i. § f&�ffi Lt.:. ffiit'Jt!fiO) 

t fln, � t � J=J ��-•���-t c. c � < �• L-t.: . �•ne�Q) t Q)�� < . �K�� 

Q)�,�vt ts::/J\ 0 t.:. 

4i!3 , �J'lvc�* (t.::.fv EI ,  ffi, ? P t:' !J / - 'T'' :/ , ffl.Ifil, pH, t::::' !J 1v 1:::· :/) ,  JlliUI, 1fiJ. 

!E. 1*ffi:fflU;e�fi 0 t.:.. . c. Q)�vc•'M� J! "?vf o J: :5 t.c c. c ti.vi c 1v E t.r:.tJ �  0 t.:..tJ�. *�� 

t::.�,f*Q)•'M�Wf x. o  t O) /J:£> 9 ,  J!J.iffl� c L- '"C O)��/J:£> 0 t.:... J:J 3JZ;Iey1* 1i! Q)  � ilHt 

1 kg tJP']"t:'£> --::, t.:... C. ;hv'S. , E �. HEilMJv::.f±� L '"C\,  ,f.:..k.co c J!\b;h o . 7.kffi� J: �7.k� 

Q) 7.kQ)*'1Bffi:lti��fi 0 t.:iJ�. ��v::.vt.�l*l*'llffivt.�lfi � :hf, �;;f=vc vtti,.t.r IJ �lli � :ht.: .  

c. :h vt. , ���ffi-t" o 10 kl :;( / !7 0) J.t.J:t::., *�:rJl=1Bi n /J:£> o t.::.co c � x. Gn o. c. O)x'f 

ffi c L'"C ,  I:M�� ·m � � / !' K� J: 9 f±7.k0)�, i±7.k::l:K� C -C 6 Effi0) � � - � � 

!7 7,. (:!iii*) � A:h, �W1r1c1,�t.� 1 - 2 @I 10  kl � / !7 v;:., ��:!iii*�� t.ctJ; G �§:lt�i±. 

A L-t.:. 

3.5 . •• • ill� 

m 1. m 14 ��-c � J: < ���n���Q)�r � � < .  ���o ? ��W G ��� t 
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� 7 � � (!) ;JG 1:. � ill. 
Table 7. List of the illness manifested during the wintering of JARE-19. 

2 3 4 5 6 7 8 9 10 1 1  1 2  1 

$. llir 
�, tt m m � x  

7 '"< Jv ff.Z:, } �¥4 
,m X:t 

o Jg x 

�, tt � ni :0( 
'Ii ·11: � � 

2 
1 
1 

2 
1 

2 

1 

(2) 

1 

(1) 

2 

2 

10 
I 
6 

(2) 

}ff m! tJg fit � ( 1 )  I ( 1 )  

1 

1 

4 ( I )  
4 

2 (2) 
1 (2) 

'@ ! 1 

� � 1 
'!Jt *A 

� � 

* � 

mP 
mt ffi i)( : 1 

.rf m � 1m 1m im x  
§Ji 1lm KE {� ff 

: Rn  � 11 1 
7tlJ 1£2. � 

3¥ 1''t' 
iii±: ,ffi 

� :Mt KE 
I t* {I (2 It) 
i 0f[ � 

ib ; � {I 1 
I �� � 

� � � 1 
* I � :J?i 

� 1'!k ,r-1: &: ni i)( 
=p � j{j {t nE 
rr m � s s 

2 

(1) 1 (1) 

1 
1 

(3) 1 
2 

7 (3) 

1 
3 
1 
1 

2 1 1 1 3 2 1 11 
1 2 3 

1 1 1 2 2 8 
( 1 )  1 1 2 (1) 

1 1 2 
1 

1 1 ( 1) 1 1 2 2 2 10 (1) 
1 1 

1 1 3 
1 1 2 

(1)  1 1 1 3 ( 1 )  

(2) (1) (3) 
1 1 

1 1 3 
1 1 2 4 

1 2 
1 1 1 1 1 2 1 8 

1 1 

2 2 

2 2 4 
----- --------- - -- - - - - - - -- ----- --·- --

ff( J!! � 
� mt KE 
- M 1tlJR * *• 

9 
1 

7 
2 

1 1 
1 ( 1 )  
1 

2 
1 (1) 

1 
---�---- -----· - -- --------- -------- ------- . --- -- - -

7 1 4  7 7 

7 0 4 0 

5 1 3  1 2  1 4  

2 0 0 0 

15 
0 

1 18 

17 
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ts:..iJ• "? k... 7 ttv;:.vJ: !ff�. :W:!!t•� . 14 tt�q-;t � •. �·�± C L"Cf'!*t,l] Lt-:.. �-ts:..!ff� 

O)z L, \, )£:f:fu0)1:_fisvc�" , � -t tc. G-t- i 0) c L c, "t � L:f(HlUiJ�fij' 'b� i: ;ht.::.. ���W 

l 9 �£ �h*#�Eb Lk. ����� 88 �. 

P3�M<fiffl c L-C�vC :tJ  P lJ - ,  �;@.O) L£ � ��!1: L"C v - �  3 /�f'Fst Ltc.. P3�v:t 

�-�:± c Lk�. �. •a 1 af� � 7 � � K L, ��� caRm L� \ O)�tt�f*� L 

c io\. , f._: .  

�f vi£:l:tgO)*flvcM L L �:t��O) 7- !7 '/J�:Y'tJ:. < ,  i: "'> t.:: < O)*A:b�Rmi"" G c " , 5 � 

C �1ru�vc!ti00 L k. � f vf£:i:tgO)*fltvc �\, 'L  O)ffl' � C LL  f;t , 

a) �G c �ffl�fjg c ts:.. Q s�. � s: :t- - ;(, .:z:. .,..� � ,1., !7 �v:t��. ·/y,.fv J....  9 ::z - 7 t vi 

c Iv c· ·fik.?h ts:.. < ts:.. '6 . 

b) friHE�O)tff�vc t l o  n�. Ml�IHttffi hf, R1'.··e � o *f���&ir.t < ffli': Lt-:\. ) .  

c) �iH:tW��;:. L "( ,,-': 'Y !7 ,  �a,i 1::>i"', � v:t 4 AwJfft0) 7
+
1=2 'Y !7 v;:. Lt.::.1iiJ�M1*, � 

Wvc-OOfU. 

d) ����tr L, :> ts:. f!f' ,,-'; 'Y !7 ��:tffl!fU 't'i5 G .  

e) !ff �m (=f;f'ffilf, *tl:!o 0 L�) �:t l < �bh G .  

f) 2so1vmv:t�EEO) Mf*-c· 5 i < ts:. < , vi t 1v c�bhts:.." , . 7 - /. /'v:t n 'Y 7
° 

J.... 'tJ 0) -Ji  

4.1. fie(!)� � 

19 tX�-C:·v:t�O)Jl'svc.tJ·iJ·b G rJcJEvc.v:t:ii::f*��tJ�fffltJ•h, filJf&�fO) �2sbv:t ::t � v - � 

3 /��-c-trbnt.:: . .:z:-O)ftl! � 'Y r 17 ,! / p( -�fi�ft�. P'31¥1*n•vm�ts:.. c" '  < �'/J.O) 

�ftn�&f�:vc.� C clffliJ•ht-:. i t..:!3B�£:tm--c:·0)1:j15� FJ1tvcfr :> t..:ob1:.ml13ffl.�JEobt.:. 

r3!!H:t�ft0)£:l1!!173ffl.���vc., ts:.. Q �  < tr6�11:� v:ttJ· IJ ,  m�. EwJ. �mr. ��ts:.. E� 

7f--tvc. c t.
+
2sot.::n\ !r;fvc.3l� t ts:. < �tfil�m�ilt!f L, 1£:tm�ffiO)f*�vc.751£::�:M-t .::. c tJ� 

""c' � t.: . 

-��KM L"C�. ±�M�£* c L, aa::1=:e�*W•fl. RM:±eKff!ff.ft. �� 

:±eK�P3•A. �m::1=:eKmaft cm����m•ft> �ffi� L . .::ch�hO)•e%m� 

'i c 26-C cb I::> -0 t.::. 'i t::.., ��*�O)��� ()cO) B 0) �ifliJ�RJ;ft) �iii t:, 1£::�ffil O) � � 
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4.2. � i;s 

£:rttt1:m� �  L < .  Jt�� 0 t 0) c L. b·'""Jffl1D�m��tib 0 t.:tib�::..  vf tt�ffil.b; 2 '""JJ.;J, 
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Table 8. Pastime during the wintering. 
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