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Abstract 

The rocket launching facilities were con­
structed at the Japanese Antarctic base, Syowa 
Station (69 °00'S, 39 ° 35'E: geomagnetic lat. 
69. 6 °S, long. 77. I 0E) in January 1970. On 
the 10th and 17th of February, 1970, the two 
launching experiments of sounding rockets 
were carried out. Through the successful 
rocket flight, the reasonable vertical profiles 
of electron and ozone density in the polar 
ionosphere were obtained. 
I. Rocket Launching Facilities at Syowa Sta­

tion 
In the rocket range, about 500m south­

west of the main base of Syowa Station, 
there are three huts, namely, an assembly 
shop connected with a turn table, a Radar­
Telemeter hut and the control center. The 
rocket is assembled and tested in the assembly 

shop, and transferred to the turn table on 
the launcher. The Radar-Telemeter Hut con­
tains a radar-telemeter system and an igniter 
controler. Probe parts of rockets are as­
sembled and tested in this hut. In the con­
trol center, there is a seat for the commander 
of the rocket experiments. The whole system 
is capable of launching the single-stage rocket, 
S-160 JA type (length 3890 mm, diameter 160 
mm, pay-load 5. 4 kg, max. altitude 88 km), S 
-210JA type .(5210 mm, 210 mm, 12 kg, 120 
km), S-300JA type (diameter 300 mm, max. 
altitude 160 km) and S-350JA type (diameter 
350mm). 
2. Results of Observation 
2. I. Electron density 

The electron densityprofiles in the io­
nosphere D-region obtainedby the present 
rocket experiments are illustrated. The first 
rocket (JA-1) was launched in a magneti-
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cally quiet condition, and the second (JA-2) during a small positive bay 40 r with an io­
nospheric absorption of 0. 5 dB. The N-h 
profile obtained by JA-2 shows about 3 X 103 

- 2 X 104 ele/cm3 higher than that 
by JA-1 in the 78-87 km height range. These facts suggest that the energetic 
electrons (or protons) with an energy of about 
100 keV (or 1 MeV) penetrate down to the 
70-90 km height in the polar ionosphere 
with a flux of about I06ele/cm2/s to enhance the D- and lower E-region ionization during 

the positive-ba:y event in the daytime. 
2. 2. Ozone density 

75 

The results of ozone density can be sum­
marized as follows: ( i ) The ozone density decreases above 
40 km level as 

N(03, z) =N(03, 40 km)e-<z-40/5,ll 
where z: altitude(km) 

N(03): ozone density(cm-3) 
(ii) The ozone density profile in the 

polar region seems to be essentially similar to that ever obtained in middle latitudes. 
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* 7 / T '17 -vi ' i¥:f ffi--C' 0) p 'T 'Y r JBM ffl C l., --c ��t� {'F � :h ts: t 0) --C'' [F[:f£ 8m 0) 360° 

@1$iri"J§§ts: 3<' - :/ -r -7''1i--ifiliJ�S IJ , -tO) J:vc�fiir]l[ 5 :/ -r -t - -f- A • ?- 9 'Y ,,, __ v-

1v:fo J: U' S:. :h G 'i>.mttrt 0 ffllb�. �jf�, t1JfrEIJ�iJ\ Gst"'.)--c1.t,0. !><'- YT-:-7''1i--vi, i� 

1tm::@O)JBAfirvc J: "'.) --c:xx.. G:h --c :fo IJ , ;jq::�Hi, s: 0)9eAfirvc!fflM--c·� 0 r- A iJ�#�, 

�;jt§0)9eAfvc{imx..0�t&fil--c·s0. it-:S:.0)5 :/-r-v-vi, :?- 9 ';/ ,,,_ v-1i--'i>��-t"0tnc 

J: IJ , [Fli.£ 350mm fflOCO) t=1 'T 'Y r i--C·9eAfriJ§§ts:�H--c·s 0. *vc{E:,Ul!.�fd'f r--C·O){tffl 

'i>�lt L, tlB�t iITTJMlllllmts: c' vi, fft:illl!.*·�O) & 1.t, t 0) 'i>{tffl L, -40° C C�� 0){3!fflv'3: 

-20°CJ;1-J:iJ� .B! 1.t,) i --c·{tffl--C' � 0. 

-tO)fm, 

i )  1: r�:fo J: untE@ft30)�fftvi ±O. 1 ° Llr. 

ii) -��:fo J: U-:f-JjJ�O)filujJO)t*f'FiJ�riJ§g--c-s 0. 
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(iii) ���{4=��-L:B-tU•:©:-eci5 0. 
(iv) �*��ttf'F t PJ��-eas 0 tJ:. J::' O)t�1!l&�MF '? -c i,, 0. 
b) ifi di-:s'l -C f'p * 
���*' /�?- 9 -70)mdi-:s'l-C�Rc�fiL-C, �M�O)millO)���J:U���· 

n�Jico G:htc.. 2 J=:I 9 s vc_/�? - v - Ti!��R5i:T. jJ[t>v:::.�M�O)iJ:/,tO)*§.;,,_J::trf� 2 J=:I 
10 B J: IJ 00 ft& , ffi di-:s'l -C f 'F * v-i Jr�� vc. Ji;,,_ , 2 J=:I 15 B vf Vif 5i: J»t L t c. . .:C 0) Bt , :;R {� 0) @11R � 
fft>, 18, 19Bfil.TIB-c::k�!LJ!::©:4efo0);$?-YT-7'';v, .:CO)ft!?.��Mii'O)J:JC.*fid;,1-J::vftc.. � 
<D�M� ;$? -YT - 7'';v =J YT -v - 0) :J!:m1'f* vi, � 11 ?JZ� 0) � flf-*O) _;;{ 1 Y 1 -" Y r --c ci5 
'? tc.i!�, B *c'O)iflf;r,tO)��iJ�tc. < di-vC.1:_i!\ '2' :h tc.. 

4.2. i..--�-�i:to�tf7;....7j-O)�i: 

a) v- ;$?·'-�R 
v- ;$?'' -vi p 1r 'Y r 1J{ftflf' J:: Tflf' j][filg/fJJ�HV!U� Q C AVC.' v- ;$?'' -�¥&: c'IPJa=!fvc.� 

m'2'h-C < 0 PPM ��7J:i:-\O)T v _;;{ - ;$? -ft� (2 ch) �1J[� L, tc�c't 0 . .:CO)t-;:;- t 

tc. 0 fr**vi?k O)Ji IJ 
i) 7 '/ T -r : TI[@ 2m 0) / � =J ;f P 1 F' , !:::' -A $1 6 ° 0) p=J f,m ¥&: , r 7 ,y 4'-Y Jf' J!OC ; 

-JJfftflJ, J:: TfiIA 10
° /s Lll:. 

ii) �{�,tm : �{� fi!;':1¥&:�; /� ;v � r�j 1. Q±o.a µs 0) I, 673 MHz iff O) 1 ¥&:*ffl, fff I) jg L. 
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mJrEltsr; 500 Xvi 250Hz , �{tlli:JJ ;  0l* IOkW (-ttA,Ji]{rnD . 
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iii) �{§"� : §l:{13�5:\ ; !J V 7- !J h � =¥- -it - • 7- - .,.� - """- -r P !J'' 1 Y .  �{§" mJrSlts[; 
1 ,  670""' 1, 690 MHz . A7J v � 11.,, ; -30""' 100 dbm. 

iv) {l{Ufil§:� : {l{U;E�;i(; ;  7' 1 :) !J ;1.,,�J:f§;i(;. {l{Ufil§:�[ffl ; 300km , 600km !71 iJ �-*. . ffl 

oc ;  ± 300m Cxtl»ll:4?0). iJ!Ufil§: �{ll ;  IOm. J!Ufil§:�Jg�;J!oc (J&rWJ ) ;  5km/s .l;lJ::. 

v) PPM ��� : jJ;t(;; .,.� 11.,, ;1- �]fot� . @!�!�;  2 ch. t�itfflOC ;  ch 1 ± 2. 5%, ch2 

±5%. mJrSlts[f;t,�; 5 Hz tlr. lli7Jffl:EE; 0""'5V. 

vi) gi3jj�ffi : 3 ch 7 -r P !J''tc�� ( � Y ) ;  jj{llflJ , J:: TflJ, W:fil§:�i L -f' 1 :5' !J /1.,, §cii 

� C 7
° 

9 / !J - ) ; jj{llflJ ' J:: Tjg ' W:fil§:li!fHtl!. . 8 ch 7 -r  p !J'' tc�� C � Y) ; PPM 7' - !J 

fm, 
b) 1/ - !J'' - �fftO) ��tl: 

v - !J'' - -r v _;( - !J - 'iHi , IO{k��� 0) �r�4?0£E' J�: U:: L -C {iffl � h -n ' tc. . -th G 0) 

4m£�alli L-c , ��O)mm��. � G K•m��tl: . ����� �O)•�re•�fi� � k  

fit , 1 J117 B l iJ v - !J,. - �fftO) !ffliffl , aA , !5ttl:t-o l tnli��JR � fitJ: � tc. . .: O)ff* c � fi 

L ,  1/ - !J'' - 7 -:/ 7 -j- O)��I$ , *fi.l,,...:s1[-C iM1·td-::,;h , tH&: vc L,n 7 1 / :/ Y -f'�ti�J::vf ' 

-t .:h��lfot L ,  v - !J-· - O) Jbf'pntgJg�fitJ: � t::. . 
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4. a. �tt�t1Jll;to J: t1,#-x**lton�t1 

a) 313;\ft�ifflJ!i.1 

m:f:iili p 'T 'Y r J:§313Af�tu�it , !JlJtg1[:tJ�= -r� , �*�14 ,  ,AJ�i. tc1: 2 � �Lt v--cwH � n  -c 

ii' IJ , .:C O):M;�vt<k O)J1l1 IJ -ed!> 6 .  

i ) 1tm t�i5Mt11£rltil.t4f,ff O) � 1. , t 0) �� 1c., -r, 1. , 6 tJ� ,  �1*11tm tc1: 0) c'JWJ lfflUlL� + 1 0°c � 

§ 1z t  L -c 1. , 0 . 

ii) tif'f vi c' � 6 ll.L� IJ �lUt L ,  1 A -r, t tif'fc' �  6 t O) t' , h ·�*�vcxt L  -c t  J'E5t� 

lti7�tlnn -c 1. , o .  

iii) A:1J�tMtvi AC 200V C' , 7.. 5 1 !J'' ';I � (0'"'-'240V) vc J:: 1J �tMt�,EEO)�i}JvcxtM 

L -c 1. , 6 .  

iv) 1'±\ :1J C#:!k�iMt) vi , 48V, 13 AH c'lffl:tfz��M5:-\7 ;v ;!J 1J ��rt!1��J=§ L -C l , 0 . 

v) (iii) (!) 200V O)�� O) ft!HC313;\ft !;J 1 � - J=§ vc IOOV, 50 Hz, � W 0)��1i3%i7�&:, 

�t'c!S 6 .  

vi) tif'f�tMtvi AC, DC C�!k�iMt c vi5Jlj vc 12V, 13  AH O)��rli1) -Gf J=§ c'��rt'1vi 

7 P - T � / Y r � - � ��J=§� 6 .  

vii) ¥t*�Bt5:-\ P ,r ';I r vc tc1: IJ , �1:: !;J 1 � - vc J:: 6 .�!k.*iJ� /H t-:�it , S.O. (Safety 

Operation) O) @J�tJ�Ah Gh 6 J:: 5 wH l:�lliJ�tc1: � n -C l ,  6 .  

b) /2,!k@Ji!.*@'E� 

� 8 (!) �- c � •nx: vc tc1: --=> -c 1. , 0 . 
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1) 
v 
[ 

M 1 q, r., M2q,r., ti 

J s w J  s;�i1�1�� 

� s p 1r 'Y r }� !k@ li\! �Uilc rm ,� j( HJ: � 4 RNCT 2c x l 4mm2 (tff;m 0. 52 .a ) 
q:i�'r - 7''11,, 3 RNCT 3c x 5. 5mm2 (:tiim 0. 24 .a ) 

4. 4. a 'r .. , t- £:l:&�5��fiffi 

SW. 
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WdflJ�:fmOY:i:JE'&t:!* 65kVA (� 9 JE'&tft) iJ, G , t=1 1r 'Y r �j:iJ! RT '.i: i  -c- 400V O) �  

EE �m � rr tJ: " , , RT '.i: r*J 0) i:J�� min:. tHt L t-.: . p 1r 'Y 1-- �j:iJ! 0) 'ftffi m� vi , -t « --c -=- 0) 

::l:.@c'&t!AiiJ, G,t� � h 0 . 

a) '&t1J�'&t 

� 9 JE'&tftb, G'&t::fJ#lJir-t 0 tc.66 , Ji{§'tJff1{0),t1[!AiO)Jli < v::.:nEEffl 3 f§ 20kVA {�EE 

� (200V-400V) ��ii .  m:�O) ,t'&t!Ai J: 9 ,t� L . f§1D::.�TuEOOM���vt�Mi: Ltc. . 

�:Im c RT '.i:FsjO) 1r - 7'' 11,, vi 30mm2 0) =\"- ""  7° !;( 1 --v 1r - ·f 11-, (� 300m) ��" , ,  :!moo 
v::. vib-tt , �J&MlttWr:Im:�0).7,i. ::z '/ � !J - r • r 7 7 �:lffl� L --CJ! Lt-:. .  RT '.i:r*Jv::.�EEffi 3 

ffl 2okvA �EE� c4oov-2oov) ��ii L , �EEmn c2oov) � P 7" ,y  1-- �j:iJ!ffl::1:@�m 

mv::.�Mc L tc. . 

b) p 1r 'Y 1-- �:lm::l:5t'&t!Ai 

ugJ 9 0) C' c < *5;'fi L , {�ffi L tc. . 

c) RT '.i:r*J� 1 ,  � 2 to J: rf� 3 ,t'&t!Ai 

� 1 5t'&t!Aivi lOOV *l'&t�#Uir� c L --C , � 2 to J: rf� 3 %1lt!Aivi v - !;('' - �ti'&t�ffiv::. 

ftffi L tc. . 

d) RT '.i:�r*J@c;'fJ 
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� g  P � y r £�. •��� 0-•n 
C:ti) ::t:0-'!Ul Ctr.) � 1 %'�1Jz. 

'.i:P3ft� §fjvi�1f:D (40W 2 :tJ) '-3:' lOiJ,ffi ,  s�D'-3:' 2 iJ,ffi ,  i t::.. IOOV ffi'.i:P'3 :::i :/ -t: :/ r 

� 5 tJ,J'ifivc..J& IJ #vtt::. . 

4. 5. a 'r "/ � £:1:ff!iffif��fiffi 

P 7 y r £�P'3�lU P 7 y r £� c. :±£� (� 1 :/� - � ) 000) Mffl��� AmK� 0 

k� . �kK P r 7 r £�ffl� 5 1 :/, ffi%ffl� 5 1 :/�lUtt*�•'-3:'�• Lk . 

a) P r  Y r £�P'3*l'lt�! 5  1 / 

20@Jffvi0) § JJJ3t�fl (RAX) '-3:'{ffa§ L ,  P'3ffi'��i5'-3:' RT '.i: 2 0�% -1¥-ffi , -�fa§) , tJ3. 

.l,i..1[--C W/lj�� . ::z / r p - ;!,, -!:  / 3< - ' ffl�fHt� l [f��ttvc.. �· · i t::. RT '.¥:0)}�%1¥­

VC..vi , :±£�V3niffl�i50) 1 @lffJR '-3:' (H ' t::. . 

b) t�%-� 5 1  :/ 

P r y r fl'0J:vf :t-""'- v - '/ a /'a:tj:vc..{fffl� 0 1�%ffl�!v:t , :t-""'- v- '/ a /'O) Affl1t�� 

Ml L ,  RT '.i:P3 cm-t? -1¥-ffi , �tU�ffl , v - ;9'' - �-ffl , P r  y r ��±f.fffi 0) 4 iJ,ffi) , 

ffi�.:s'.z:. ·- c/iff,]��fa§ C t=1 r y r J& IJ tlh ,  fa§) 0) 5 iJ,,r}fvc..��fii Lt::.. 
c) ttx&�tl: 

� 1 /' 7 /' 7° c. '7 1 � v:t , RT �I*] O)ffi%1¥-vc..a � , aZ:i� fi � � iJ ,  Gfit,.c ? . � l::0 
- ;;lJ -

O)�•�mvt?'XO);im IJ --ejb 0 .  

�� : RT ��J:, --��J: ,  £� (�� 3< ? - J:) 

d) 4HtO)lz� r - -fh 
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ffi) 

iii) RT '.i:-m•tt : 2o;t-10xt r  - 7'' 1v CP-J�t•� 3 :xr , 7 d�.· - 7J -:- f::. 2 :xti!ffl) 

�) m1tttt-�£� : w;t-�:xt r - �� cP-Jam� 2 xt ,  7' �- j; - 1 �. tt 3 �f!ffl) 

4. 6. 7 - A�ii 

B *�I�O),,� 5 7- x��"mH::.ti �J6trHmfil c·_cl5 --:, t-:iJ� . -=f5E�vil.i \fh t 30--SOcm 

c·fifil 1.i ,:!s"mv::.���t-: IJ ,  -:.nUl:ti�J66btJ:iJ� --:, t-:. �trtJ: < -:. O)� � c-� � 3,....,4m 0) 

�.1\�ffi 1J ,  ,,� 7 7 - A ��v::. L--cffi!� L- ,  f- ::z - -r· 1v c 1*-t" G WJ�m:1ru�ttA L.t-::. �ffl 

�?.ffvt , -=f5Ec·vt RT '.i:iJ� , m_,;..ll.-c ��'.i:#Jli c·s --:,kiJ� . 1.i \fh t iP�c·:!s"iJt� < ii  

�c-tJ: 1., ,  c ¥1J� L. , fJl,;..ll.-c��'.i:}j! {Jlij*9 120m O)��iftr Cfi&�c·J](iJtt-: j; --:,  -C l.i  \k) c L. 

ts: . -:: -:: v::. 5,--., 10m Ft:3J�c- 4 iJ�?.ff 9 * 0) / �  5 7 - 7' �ffi[� L. , P3 4 *� 1/ - jl'' - T v ,,c - !I 

-fflK, 5 *��**ffl 7 - 7' c L.-Cf!ffi L.k. �K�**0) 7 - 7' vt9ma�K�� L- ,  

��J::�� c �� Gh � O)��Ktt• L-k. ffi!� L.kUO)UO)O)•�•ma�EO)� IJ �S 

0. tJ: U -:_  O)gir[�vi�� tj:t t {J!U5E L- ,  �0)1j!z{i�*5;!tfjO)�{r,���07}Ec'S G . -�­

tt{J!UJE*s* (-�gv'(tt , YEW 323 5 mlf3!ffi) ,  

7 - 7' No. ffi[��?.ff WJmJflJtJ: L. WJmJflJS ? WJ11t1f1Jliiz:it 
( 1 J:1 19 B ) ( 1 J3 20 B ) 

( 1 )  ��* 20.n -+ 17.n 

(2) // 14.n - 1 1. 50 

(3) // 6. 5.n - 6. 5.n 

(4) // 6. 5.n - 6. 5.n 

( 1 ) + (2) ( 5 *) '�**7 - 7' - 10.n 

(3) + ( 4) ( 4 *) v- jl'' - 7 I/ .;e - jl - * 7 - 7' -

- 7. 5.n 

- 7. 5.n 

5. 5.n 

�cJflvi 3 RNCT 3c X 5. 5mm2 0) =f" -v 7
° 

jl 1 -v - 7 - 7''1v � 3 ;t-/� 7 I/ /V v::. {!ffi L. ' 1/ - jl'' 

-7'" v ,,c. - jl -*vi RT �P-JO) 7 - 7'Yffifrf&v::.•� v--n \0. ,B** 7 - 7'v'i , ffi!�,B J: 

iJ tfl ,;..ll.-c ��'.i:�ntt!� , -=- -:: c·lqffir� , :@4&1 , 5e!-J-ir, 7 :/ f- ""  -v::.•m� n -t 1.i \ 0 . .:: 

O)�v:::. v- jl'' - T v .;e - jl -* c '�** 7 - 7' c vi , UO)UO)a;k.l[ L. -C�cJI � h -C\i  \ 0. j; 

ts: jl ';I f- 7 - A�Vi,  -t"�-C ,B** 7- 7' 5 1  :/v::.t�m� h -C \i '  G .  
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� 1. �-�-� ��-9-����m��t�m��m� 

�lO{'jz� vc J: 0 -C Jl�� h -C l. , t.:-.. RT '.i:io J: c1*Ji.7:ii..:V:-C ��1¥Ji '  � 1 0()(!*�1f� ' RT 

'.i:vtgp1itt/miPni'1' , ;ll§..7:ii..:v:-c ��'.i:vtJl�JttJ:lt1' c L -creffl � n -c 1. , t.:-.. .  � 0) 2 '.i: � m 

1m,  :;s=f , tm�I$:to J: U��vffiO)�fii�rrtJ: 1. ' ,  **O) § s"Jvc1�ffl -c � 0 J:  '.5 �vffi L t.:-.. .  

a) RT '.i:O)�vffif'p� 

i ) '.i: l*J 4m iPn. lli ' mfiff 

ii ) BztBJ ��ti: 

iii ) '.i: l*J WH)j , � l*J f!ict'R 

iv ) v - !f - �ti:-A ,  �ti: 

V ) �mum•A�ti: 

� ) •�,  7' � - n - *�•�• 

�) �•mm, ffi%� , m. •�1o J: u•��-� £0)•A�fii 

b) iJi .7,i. jL -c ��'.i: 0) �vffifp� 

i ) '.i:l*J tlm&t O)•t1:1 , mfiff 

ii ) ¥sMir C O)jl*5 ,  V -" /1., �� . v - ;I., Mii� 

iii ) '.i:l*J 7 - 7' �ti: 

iv ) IG ffiirr!cf!ict'R 

v )  -�. 7' � - n - ffi�ti: , �­

vi ) {'F�ir , ffitJ: c!:' O)�fi: 

tJ:: c!:' . 

4. s. m�f'1=�ii� J: < � 

£:1:f!Hc:tovt 0 Jl�{'p*O)JJx;�vt , 1. ,---::::>vc 'bWtJ::$WJO)Hi@vc J: 0 � c vi 1. ,  '.5 i -e t tJ: 1. , . 

�rr!ti®� £W c  L -C , Jl�1'F�vt3(f�:;r-J1�vc t TJ �iAb Gf, � hco -cJ1��vcJ1g.7:ii. ,  1'J=:*lm 

ftil-�*918 S F1=1jc-vi Vif7i:T Lt.:-.. . � 2 vc i:z Jr 'Y t- 1*j{*O)fJ=*J1g 'b J: < ��5f-i"" . 

5. P 7 ,:; r ¥6!1 :t- -" I/ - '/' a :/ '/' 7' T A 

5. }. C T  "I � F.ilX*� 

a) i:z Jr 'Y t- ,�'kffiirrfc ;;j( -1 1,.. 7' Jr :P .i - 11., 

i=z Jr 'Y t- ,�Xffivt , -mr� 4. 3. � 8 0) c:.' c < �ti: � ht.:-.. .  i=z Jr 'Y t- ¥eM�vcvt � 0) ,�*-* 

� "75- 0) F1=1j;;t1. , t tJ:: < "  nt�vc,�x•� i c'�� L -c1. ,tJ �tJ:: vthvitJ:: G tJ:: 1. , .  -'C � -r- , * 
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.Fl 8 1 .  2 3 4 5 6 7 8 9 10 1 1  12 13 14 15 16 17 18 19 20 2 1  22 23 24 25 26 27 28 29 30 31  2 . 1 2 3 4 5 6 7 8 9 10 11 12 1 3  14 15 16 17 18 19  20 

JARE-11 

IMtM� ! R Ti�lil�• (1* 8 )  &UIJ!, ilti!Mefl 
t 1 - :;f-7";1,, 7 :;f-r-}JI� 
l jHIDiJli i:: ilHii · v'"'Jt,IDiJI, v-11,j� jHIDiJli�IJJ. (1*8 )  t 1{1] - IJ -fJ!j, JMili 

v-.f�HlM, 17-. 
�i. Wei& r} f f�]dA v-.f7 � 7ff� : 1 ?-A�ffi 

I¥ : t!�, Wei 

ll[ll:11. [,'Jjftf H ? j Ui'JUlrltf < ., ? ! 
I PI , R Tw:JI : I 

i 1,11,-:;;tTJ::/fl: J: H - 1'f ;q : 1 ;�;f o 'jj{ft� illlJ:I( 7 ;.,f.r -) hGt-;;t,Jifli�. IG*�cMi 
t IGJ!lM f 0 IG*t�w11� t 7�fr�i1Uci. f.T.. ·, ;7 oot •, r , 7 ;.,fr*::l" �Jl/1!� l l*lffilliiH:r. ·, ;7  
I 0 7 ,, rlllM(�ffil) hMt.:r.7'o ;.,JfMt&t!mJ�J! o v-1't�IDll�:&1ftTi-l:t ! (��1lxf0�q:iif*n 0 v-1't�IDIJ� ; a1Mmi. �:t 

I 

I 
t 
t 
t 
t 
I 
I 
I ! t�, . 
A t:- 1J -* 
�I. Wei 

� �U�!�;fi:*Jl.ft, :,JJfH :r. ·, ;7 ---__.:_ o n  -o t ·, H�m i, "Cv?t�ltHJ� L . ( 2%1. ID!-"ltll) 
0 1 %1 1) 1'--tj-Jt,X-15.00 -tti!*l I 7 :;ft -*-1±-, 7 ;.,ft-ii!il, rui!�&tii, 7- 1) ., ;{-j7- I- : ;R�!ftv?�, IMrti JI: ' : I v-.f�ill}w:JI : : o v- 1', P I:,JJfH :r. ·, ;7 ,  o t ·, H�:t : : xfH1t02��Mrti JI: : t !I %1�MX=15 : 36) '-+- IGWJ,, �Jrn�!�it-. 7 :.,f.\,-l:-t ,'/ r ( 2%1. *JI��lilMJ...) 

If, R Tlll!.l 2'J��.ltt- - - - - - - - - - - -- - ; - - - --" 
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3) � 1 r:j=rf!CiJ A 1  y 7 ori 
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kt:t , IG�tU!UfiwE ::r -t- ;1  :!i< - (!) off Ik rY './ a - r 'a:' ?itilt Q . s: tiJ:t "7.f-vc t '; ct> Q  
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b) ,�-***� v- '/ 3 :/ 

L�� 1 A � 7 � � - � K J: � .  Y � - P 7 y r ��ffl . 1 Y� 1 � - �� � � L � . T 

�•:to J: U P 7 y r 5 :/ -=r -v - O)����� k�k*::t� v - -;,,, 3 :/�•�fi• 2 @Khk 

"? � fj tJ:. "? t.::. . 

s. 2. v-'9"-!s � rJ o 'r .. , t-mattff�*lf 

a) l/ - �-- -* ::t � V - '/' 3 :/ IDfla 

P 7  'Y r j's:@f::t� v - -;,, 3 :/ vc:to 1, , � . v - �"- �fft:to J: U P 7 'Y H l:ll<Jt� CPI) �.IE 

�vctvf'F � -lt ,  p 7 'Y r O)� L J; 5 -r' - � :to J: uamur-- � �iit�vc.J&� LtJ:. vtnvftJ:. � tJ:. 

1, , . k s:: "(- P ,r 'Y r jeM ex �) l 5tfi0) ::1 :/ r P - 5 - . � � - r n· � .  jeAf 5 5t• ( P 

7 'Y r � L  J; 5 �f13jfs 4 5t308) "! "(-0)::t� v - -;,, 3 :/�fitJ:. 1, ' ,  je:!}t�O)AJU�c� . fp� 
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5. 3. ;t µij it!!J: Miltl 

4'@ 0)  P 7 'Y r ��O)amu��vi S-160JA1, 2 c t  
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t �lt: L ,  f*:t(x1��t.-::.. -c o �,�n�cb 6 .  ¥BM�t*�O) fp5�vi?J(O)=":lvc::k5JIJ� n 6 . 

l )  jfgJ:t*� (ground safety) 
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� , *re�m , •� . �-� c�� -=- 9 5 0 . 

iii) ,�*�vc vtmmc·*�vc,�*-t' 6 fffl:53'-�43' 1v --c- 1, , 0 .  �O)�OCvi 1, ,  ;s 1, ,  ;s cb 6 iJ�@m 
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A L ,  11:•*vi ,m,vc :: 0) J:-c·fitJ: " , , �fflt3J=':� J:vf 0.  
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--1:r ,  �ffl*ft , WH� . 7 - 7,. -;,- 'Y r 0)3<:1J=':���t::..iJ��t3J-c·s 0¥1J�iiitf�ht::.. . 
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3 ) 1%11<:tlUiO) 7-. -1 'Y 'T t!itA , m I) �-*.@JW:ivt I G  *We c %�vc5}-JFJfL t§1FfW:� � vt 
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4 ) �.*$0)��� , P T ';/ r �M 2 *�*M , h�l:vf*� v - s.,, 3 �00�1lAAKfi� 

'.5 .  
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7 )  P T ';/ r �M* , MA��O)-� .  
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�ftU�"f- :r. '7 !! 
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23 ,�:k**s�N.Lfzijj"f- :r. 7 !J (� 1 @I) 
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(1)1:Tftlt�ffiN.U -t '7 r 
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-c , � s v::::.ffi-t S-160JA 1 ,  2 %�37 1 A A 7 ::; .1 - 1i,iJ;:ilt4ITTv::::.ifc�� ht-:. 

5. 7. Cl 'r ·:1 t- ��1::t·''q . ..-- � 3 :.,B.ij=O)AJU!cii 

m � 
� � ± ff 
:ti@ % � 
,,,t iM � :Jf! �  

p 7 'Y r *�:Jf!� 

1i 1x: � * m � 

v - !f - :/EI. � 
'A * :j:g � 
!*;: ti · * � 

§ 

��jjg fr • A t.0 
- 7J -az� f{R • j£q=t J: IJ ffe.ti J l !vC�� 

�#WfIUifF J 1 1  r::i • ;£ i::p J: 1J W)n::::.�ffi: 
=; ':/ 'f- -v - -t 'Y r • IG *�*5*,,i WJfl • j�JI I 
PI *s*,,'R • tfJftr � 'Y !7 J:lr83 

v - � - �� · -��- 3l �S *� · � 83 · §� 

fitilE�Ji� • �*�tJr.�t! JI ! r::i 

mm · �tJG•� �m · •rn 

5. 8. Cl 'r •:, ,.. ��;f::t� 1.,.,- � 3 :., 

a) !f � - P 7 'Y r �{iffl L -c co ;;t- "'"'  i: - -;.,, a ':/WII** 
�L J: 5 ��c� < fqJ t,v::::. frtce l ' , 37 1 A A 7 :/ .1 - 1i, co iii�i'Z , J�fitilE , fmco1*1,@fffl�·c 

co�* ii nlt�-t-0 .  tce:to P 7 'Y HCvi , :5( � - A( !k�i}� -CA, L ,  m.m��tce c' v::::.xt-t- 01& 

IJ llh , At-co�� fimW,g iL 11H±- -c 11-f £ --:> ts: . 
b) �ti� Jfi1,, ,  -c co *"'"' v - -;.,, ::i ':/IDfl** 
-t� -CCO.${JmiJ;fif1,,, , 2 J=1 5  B S-160JA1 �� (1 !7" -J- 1 37 - C0.7,i.�-CA,--1:tf) �J:§ 1,,,  

-C:Jlt4 !J ,,, - -+J- JL, �{ft£ ? . -t� -C-=f�:iffl. IJ Jffr,  1%'1:;��comr& 'T A r "li �!if- . [il<;:;/]JlvC 

6. p 7 'Y }- :16�1�� 

::R{/?kC0�1t , v - 37·· -�11:co�/ViUt£ E ··e�;M �;h, -n,tdt I %t�C0 9M1 t ,  2 J=1 IO B  1511�= 
305;-v:=. rrtcehh , 1c�tcefflt:;/J�:to � c\0k. Wc1,, , -c 2 J=1 l7 S l5�l0%, � 2 %t�C0¥6!afiJq'Jt£ 
hn -C , ;;f;M CO P  7 'Y r ;;t -"  v - -;.,, a ':/ fifflG:;/JfHCft T L ts:. 

6. 1. S-160JA � Cl 'r "I t- il'7i:; 

� 5;t S-I60JA 
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-1lt 3,  890 mm 

:@: m .-s: � 1 13kg 

ft * � m • � 64kg 

:W.:�H�llii � 5. 4kg 

6. 2. S-160JA1, 2 (l)�t,j 
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m � H � fflrWittmmu�. * :/ /tmmu 

�. v-3J''- r 7 / ;t_ ;f- / 3J'' 

-=E- - 3J -'!'.it� :i&:kfflrtJ 1 , 660kg 

f&��ia9 12. 7 S 

13B5f045� 2 J=I 10 B 13�505} '  -t�-c (l)�{imiJ��\, \ '  m 1 ��(l)fl 'bJ:vr *"" v- '/ 3 / VC 

J\ 0 . *"" v--:.,, 3 / Vi 3J 1 A A r :)  ::r.. - ;t,,Ji IJ , Jll&�vcJioo G h .  15�27:5f9eM�fim71:;7 , 

295} ::i / r r:r - 7 -?- 3J - r ,  tJ/[ifc.J,i. vcJ\ 0 . 5, 4, 3, 2, 1, 15�30:5t ,  r:r r 'Y r vifitf�� 

L , m:r@,(l)*��� lli Lt.i::iJ� G wH�(l)� . � (l) tj=i vc�" ,� '! n -c " ,  "'.) t-: . 96Ml0f'JJ� . v-

3J'' -vi r:r r 'Y r � r 7 'Y =\='- / fl' L ,  r:r 'r 'Y r (l)fJLji��:to J: rY PPM ��-c-* Gh -C < 0 fm 

iHU-f'- 3l t lEmvc�{B � ht-: . 4 5}30tJ;� . r:r r 'Y r b��� L J: 5 �*�*- , ��(l)g!Hijg§*9 

88km (l) lilkJ:vc?iT-t 0 (l) � *� L .  *"" V - '/ 3 / vi� 7 L ts: . 2 J=I 17 B 13�305} '  m 

2��tr 'bJ:vf;;t"" l/- '/ 3 :/ VC}\ 0 . * "" V - '/ 3  :/ vi-rJEJi lJ Jirr ,  1513#105} , JA 2� 

�96�-f . 

a) S-160JA 1, 2 (l)� L J: ? ('11.J!!) *s=* 

� § S-160JA1 S-160JA2 � § S-160JA1 
1!t L J: ? � J=I B S 45. 2. 10 S 45. 2. 17 J: TftEJ C�JEftEJ) 75° 

� L J: 5 13# ia9 15 : 30 (LT) 15 : 10 (LT) "JJfftftEJ C // ) 240° 

96�-f�(�J:)�mt 0°C - 3. 5°C :i&:kJUJ¥�1t C� 86. 9km 
ia9) (21 14") 

// Mlt 80% 56% 71( 3¥ JU J¥ 1€ � 88km 
// JL� 4. 0m/s 0. 2m/s :@:1lt L J: ? � ia9 4130" 
II J\i[PJ 50° 50° ti T ,� "J5 & 253°3 11 

ft Ji � mt It + 1° C - 1.  5°c fm mu � ;;t '/' :/ • 'm  
§ -=fffilf 

���(l)� L J: ? li:to J: rfftJEtir,���10:to J: U�l l vcffi-t . 

b) 7 / T -'7-�JEftEJ , v-3J''-�'b�vt%J 

S-160JA2 
79° 

240° 

87. 6km 
(21 18") 
91km 
4138" 

241°341 

fflrWit 

fij• (5. 4. vc��t-=. .:=:' c < , r:r r 'Y HiJ\i(l)�lf� �vt , -t(l)J\ilPJ , JL�vc J: IJ � L J: ? 

"Jj1PJ��� 0 . �0 -C ,  -thK� Ck 7 / r i7-�JE%J , v-¥-�'b�vtftEJ ��JE L � vt 

h�ft.i:: Gf.i:: 1, , . ���(l)-t;h G (l) �*f�ffi--t · 
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9£�1�JE� JI. vc.. J: 0 fiff 7 / -1- -v - v - jt' - #  v - 1f- i- =J 
IE� �JE� 'b'.:fvt� 'Y =t- / jl"� 

f'"' IJ!' 1"I 
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I %� ( 12 s 1�) 
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rm'f'I 
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2 %� (IO s �) 
jjfft� 246° _50 240° 240° 245. 80° 

,4-@J O) P ?" 'Y r iJliJlij0)*5*0)�fJil�C"?l , -C vi, Report of Ionosphere and Space 

Research in Japan, Vol. 24, No. 3, 1 970 vc ffl� � .h --C l ' 0 . �� � .h t-: l , .  
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7. 1. . �T@Hfllltl 
a) a il{tl 17) I§ l¥J 

�l l?XWHii:tt!!�if!ilUJl* i:z 1r ':I HITTritlFa­

S- IGO JA- 1 ,  2 .  LANDING . POINT 

37°E 38°E 39°E 

1 : 1poo.ooo 
0 10 20 30 40 50km 

� 1 1  S-160JA1 ,  2 ¥-ir1it�l� 
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IIBfll£:f:!giMttlli" �d- � µ 7 ffi:··c-vi , i:p{fii$:J.ljjg� c viAtJ: � , ��O){i1j.fiFf ( :;t- - P 

5 fir r) 17)�;\iJqf�mtHI i �-:to J: V', fir -J-vc J: 0 �:i:O)mMiJ�� � � n -c \, ,  0 c � *-. G 
h0. ��vc � \, , L -C vi ,  :f;jgJ::O)m•Jltm.illll C�®:ti 'bJ::vf) :to J: V' 10, 20, 30, 40, 70MHz 
17) !J * ,;1. - � - O)fm.?JllliJ�f8'.l�vcfitJ:bh0.  µ 1r 'Y r �����-ffl Gh0 ®:�fm.illll-r· - � vi , 
�n·GO)M* c m�� � -cffijjg�0)��••11K�-t 0•m�•� c

t
i 0 .  

b) fm.illll�fil 
� O)�filvi 7° 

µ - Jl�'.xEmEE�� C 5 :-t ?' .. � :i. 7 - · 7
° 

µ - ?''') �-� 0 C� 12) .  � 17) µ 

1T 'Y r O)ijUjRJffB ::1 - :-t vi fiber reinforced plastics �-{t Gh -C \, '  0 0) �-1ciqffl$0) ���� 
� c L ,  � ,;1. 'Y =r-�of[ � L -c ,  7

° 
µ - ?''' c L -c {9-!ffl L -c \, ,  0 . � � 200mm, nttffi 17) ®:f:?Ht 

74mm �-�- c Lt-:� a-- J:  � 1ciqfflvi. 4mm m <  tJ: � -C \, '0 .  �tffifftvi. 251. 75cm2 �·af>0. 
7° µ - Yvcvt , mr�tm-t < -t 0 t-=.<hvc 7° 7 _;;%- 0) �'.@•EE c + 2. 68V) iJ\fJnx. Gn -c \, ,  0. 
M-t < � ;ht-:.mrvi , ,tO):j:vC� C:t-=. 7° 

µ - ?'''ffl:ofU: L,-C@]��vfE;h,0 . mvftviAJJgvtvc 
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fgl 1 2  ·� -J-*!tW'liJl1Ji;. - -71-W'lBI 

J: 1J , 7 -r i:t )'''fflEEvc.oc� � .h ,  operation�! amp. (26 dB) --e:- J:� 1µ&j� .h ,  T v ;1. - � - � 

.h Q . ;A.JJgm:Vt 270 kn c 3 Mn c L .  �f:;!tmvc-!JJ IJ �x. G.h ,  {!£�� . r���llijJ� 

2.68 v -==:--- E  

270kn R 1  

T I M I N G  

ROCKET BODY 
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Rocket Date and time of Solar No. rocket launching zenith angle 
S-160JA1 Feb. 10, 1970 61 ° 1530 ( 45 °EMT) 
S-160JA2 Feb. 17, 1970 61. 5° 1510 (45 °EMT) 
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IU--4---1---4---1---+--4----I---.-I-- Km 

H---+--+--+--+--+-+-+-t-,C.-+-t-' ---,::00 
, ... ...... ,., 

, ...... 300 

�--+-'-=·=· -4---+-----+-+---+---t--- 100 

� 14  S-160JA1 v::: J:: 0i;:-=fW!lr�!l5t:;fff to J:: Lf 7 1 :;t /  • !f 7 J,. 
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Sporadic-E activity at the time of Magnetic rocket launching (no X-ray burst) condition fEs (MHz) I h1Es(km) /NEs(ele/cm·3) 

I Quiet 3. 3 120 1. 35 X 105 

I Po�tive I bay 4. 7 105. 5 2. 49 x l05 

85 

80 

75 

70 

65 

60 

S · l60JA-2 
Syowa Station 
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ELECTRON DENSITY (cm •3 ) 
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Mm 

U::..--l--4---+--+--+-+----i.i''l'-:,',:,t-' --t500 

� 15 S-160JA2 K. J:: 0 i;:-=fW/l'.r,eo/l'.%:;fff to J:: Lf 7 1  :;t / • !f 7 J,.  

300 

100 

10 MH1 

�o . ft :t6'fft L t  '5 rpO) calibration c L --C, lOf'yvc. 1 @] , 0 V c 0. 8 V O)�lEJ::t�:tJ�!2 
��tt o  c�I3) .  

c) MlU*s:!f!: 
s-I60JA1, 2 0):1e�1�vc.:tovt o:t:��oc. :ttiH���tb:to J: am•JIO)��:a:-� 6 vc.ffe-t. 

i t-:�14:to J: a�I5vc.A,@O) p 'r 'Y 1- 1ft L t 5 ��·-e� Gnt-=1t•J1-FtmiJ�O)flrWoc:B­
:.ffi:a:-ffe-t. -: O)M1J!UO)mocvt, tll><t1¥Jvc.vt�,,� -� / r , *13xtmocvt�+,,� -� / r �oc-c:· 

� Q .  
� 6 :tJ� Gh:tJ� o J: 5 vc., JAI c JA2 vtvs L!:: A., c:·[A] r.:t:��ocfiJ O)�vc.:1e�1 � tt t-: tJ�. 

JAl vi:L'lfH��Dffl�, JA2 vi positive bay :m�� c:tt!H�� t:. t '5 i;LO)�§ttJ\�ft "? "'( \, '  

o .  JAl c JA2 -c:-� Gttt-: 2 '00)flrWOC:fr:.ffiO)j1c3j VC.vi, �oc 78,--..,87km O)j1c3j"(:·�3 x 103 
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"-'2 X 104 electron/cm-3 �JjtO)�iJ�!i6b G:h Q 7]� ' -=:. :hvi positive bay m��vc{fA --t Q 

ffi:ffJir-=t,vc .t 0 'rl�iL!: �x..hvfID'l §}jiJ�":J <  (HrnAsAwA et al., 1 970). 

7. 2. � �· ;... lQjJlg 

a) �mu 0) § B''J 

tWJOC 50,..__,gokm O)ffliWJJilj(� c-vt , :;t��jf-;t&Mvc J: 0 ®*O) J'c'fl�fHc .!:: t ts:. 1, , ,  fr,� 

Bzfiti7�¥£A, vcrrts:.h:h , fflr\,:b�!lm�� iWJJil�f��l:� h6b -C Jij*c:5 0 x;f� c'S 0 .  ::t- ·/ /vi 

�lilc-0) 1r,�Bzit��Jl>l:=.z, s 0 1,  ' vi�f��J::llt�ts:.*�nx:%--c:-s 9 , -tO)ii:vt$F1=1jmJ*� 

ji:O) I lJ 5j-O) I tJ, T .!:: 1, ,  5 �ii:c'viS 0 b� , -tO)f�j:�,j::=.z�r.--t 0 $ 1'1:!lm� 0) 5 ti c'ffiob-C Jij 

*s 0 �mux1� t ts:. "? -c " ,  0 

ffijjg�c-vt , :;t��jf-1&�1 J;J,jf-vcffi:J'tvc{f "? t-::.ffi'rtfil -=t,O)vft:Ab�S 9 , -:. .nvc J: 0 $F1=1jmJ 

*�O)�S(;� ' {1£j:�'fl�ff}il O) �m� .!:: 0)1*j�vctcn , -c '  ::;t :/ /,j:J.Jlmu--r- Q -:.  .!:: t 4'@1 0)�� 

0)-":J O)  § 8"Jc-s 0 .  

b) �f!: 

�mU�vi S-I60JA O)ffi$vc}& 9 #!rt G.h , �l±l �vi1J1Jjfl0) 6 {'8}0)7j(fa�b� G::t�:!&M 

,j:J& 9 A.h 0 J: 5 vets:. "?  -c 1, , 0  C�  16) . -:. 0) 5 ti 3 {fflvt 2550A, fill 3 {fflvi 4500A #iJrO) i=j=r 

1CA1t�--c:-mu�--r- 0 .  ��vi J:2 1r ';/ � ���{UC J: 0 :J'tii:�{r,,j:tm.IE"t Q tc.6b 0) controller O) 

1!,t § ,j:-j- 0 (4sooA c' vt ::t- :f /'NJl>lvt vt t ,-4_, c' ts:. "  , ) .  i t-::.�-0)�/±l�,j: 3 1fflf":J#vtk .. 

windOVIS 

Rocket Body 
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17) vi , S-160JA 17) 7-. "!::
0 �i]t,J, � 1., ,  17) '"c' i:r 'T 'Y r 7-. "!::

0 
� 17) 1., 'lJ •h.lVCiJ::.iJ ::.b Gf, 7' - j( i]t� 

G ;h, 0 J: :d::. Lt.: t.: � '"c' S 0 . 

�IH�vi=f� 7 1 1v j( - C�fw:$1*9IOOA) c ��:Yt7l1r CR 404) iJ. G "c-�  -c� IJ ,  :Yt7l 

vtEvi ,  FET A;Jl7)@:vft:�$1�"c'�$1�.:h-C , PPM A;J c L-C;/Jllx. Gn0 iJ! ,  {9:!ffl"c' �  0 

.::;- v .1- - j( - r -v � ;t- Jvi]t 1 ch v::. tU�! � ;h, -C l., ,  0 17) ""(:' 4Hs 3 ffl/J) IH:1Jvi:f0 c L -C itnx:� n 

t.: t l7)��i!.*9 l fJ;....-J--:)�][v::.�m � n 0  c� 17) . 3 ffll7)�1:H�vi1t'- , v::. 120° v::.re�� n 

-C 1., ,  0 17)  --em�iJt!iUli"" 0 �-t".:hvi t� 1.,, . 

C) ilUJlU *5 * 
* :l �tmiu��vi 1��viIE�v::.ifJ1t L ,  m-=rm�tmiu c IAJfffe , '*1r1c1i!ll:k�'*'l7) * :l �:1: 

IJ)ffl!il{Uv::.nx:;JJ L t.:iJt , 2 ��vi v - !fl - r =J � 7-. ;t; � j('' 17) PPM �����17) k� , ffl!illU� 

:7l�t�i]t Gltlr� L f.::. m 1 ��v::. J: 0 fiillU*5*� �18vC5Fi"" . 

.:. 17) *5-!tH::. J: IJ 

i ) r@i� 40km t tJ::IJ)iJi�"c-vi , :;t :l �m�IJ)�YvUxl7) '*1,f*�-c:-5F� n 0 .  

N(03, z) =N(03, 40km)e-<z-4o t5•1 > 

i!. : r@i� (km), N(08) : :;t :/ �m� (cm-3) 

ii ) :l:t!!��,n.;m�IJ)ffi:11!!�17) * :l �m�r@i�5t1ffvi , '*111£•�17) t 17) c *�Ef'Jt� �vit� 

1., , (HIRASAWA et al., 1970) .  
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LOQion(03 ) CM-3 

[gl 1 8  S-160JA I v::. J: Q ::t :/ /Wflt�fltJ3-;fp 

8. tr 
;;i- - P '7 O) fJ::-t�M < i:i r y H iiJ:!UO) f-:2JbO)'f1f�JEMfil!'.vlHlfil!'., -t":rdCiw'c < S-160JA ml 

i:i r y r 2 ;j:lO) -r ;,.,  r 7 5 -1 r c 1, ,  5 :k@" tJ::B:��¥J --::> -c ,  li.:;MO) *� v - ,:.,, 3 Y�frtJ:: "'.) 

t-: .  -:. 0) k2lbftu�, }tfil!'., i:i r y r 96M*� v - ,:.,, 3 / 0) s t> v9)  Q -:. c vc1*1 L -c ,  i:i r y r 

m��fl� tj:t,t,,vCJt�U vctt�� ;h, ,  Ix � n , ${fBvC;}:> f-: Q gf@j�iJ�� < Gnt-: .  £:1:fgvc.to 

\, , -c vi '  -:. O)gf@j�vC£--j1, , -cft�villlfHRHvc fj-tJ::h:h ' :l:�ve vtm;M.l;JJ:O)ftlt*�m-c ' * 

� V - '/ 3 / � t?f Q -:_ C iJ � <:.' @° t-: • 

i t!.. i t!..�fflt, }tfilt'.tJ:: c.' vci:¥£$! LtJ:: vthvftJ:: G�rA,�h�� < �� n -c 1, , Q ii� , A,�0)4§-� 

vc J: �l\fi?X�vm�n .  mffiO)�r,'[u < � <  O) P  r y r h�trt>J:vf Gn , :kt , tJ:: Qst*h�m Gn 

-o -:.  c � ,t,,iJ� Glfflt , -:.  0)¥Ji��� Q .  

:l:�vcA,@O) i:i r y 1- JE:!31*� v - ,:.,, 3 Yv:t ,  h �tJ:: � mittJ:: t O) c:.'S --::> t-=h� . -:. n�$t , 

vcst;v�vc�h G-l±° Q -:. c n�-r:.- @"  t-:O) vi ,  �*tJT�l l?k�fltJ:: GVvc&*tJT r .k t:.J * 

*1:!JtO)iJ�t-:iJ�k0)$tiJ�t , .::·:xmO) t-:: i t  0)-r:_-s 9 ,  � < ��O)��� L i i"" .  
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