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Japan-Sweden First Balloon Experiment 

Masaru AYUKAWA* and Masaki EJIRI* 

Abstract: This report is to describe a result of the first Japanese balloon 
campaign at Esrange (67°52.2' N, 21 °04.2' E) which has been carried out in August

September, 1980. Two balloons of Japanese type B6 (5000 m3) were successfully 
flown on September 10 and 11, 1980 from the balloon launching pad at Esrange, 

Kiruna, Sweden. 

A prime objective in this campaign was to study the high-latitude (auroral 
zone) upper-atmospheric phenomena associated with magnetospheric/ionospheric 

activities. Also to establish technological basis for a first launching of Japanese 
balloons at Esrange was of prime importance in this campaign. 

Two balloons have been successfully flown and typical quiet time data of VLF 

waves, X-rays and ozone contents have been obtained. These are data bases for 

the study of high-latitude phenomena representing a quiet time condition. 

Since the launching itself depends on the weather and since the ceiling period 

is not very long due to the limitation of flight area (within Swedish territory) this 

time, it is very difficult to encounter a magnetic disturbance within a week of 

launching window. 
The ground-based observations of VLF waves, ULF waves, magnetic varia

tions and cosmic noise absorptions have been carried out during the campaign 
of about one month. 

The first Japanese balloon campaign at Esrange has been hereby successfully 

completed. 
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l3 *-7- '7 ;r. - -r :/ OO�:;:lt!I1J*:xf.J::1cW?.ll!U�i·@Ht, �t=¥:f!r,eoriJJtffl:1*�-"--0) :;1- - i=z 5 fi[-yO) 

�IJ��K#5=*��-��c, �hKMB�om���wm•1a::'. mL�5�<*��> 

1a::' ffl \, , --c mtl�ilu JE L, m � !ffl c � �lffl, 11 •im c * rf3, !ffl 0) *6-B-F1=1i Jm i-=-oo L --c ffr 1-, \, , �o � 1a::' 1.lJt 

6 f.:_c6K.., oo�m::1J 0) ih c �=-��� 6.:. c 1a::' § El� c l,--C, 1977 4-0)i=p�iJ, G �if�*+� 

'rl?vf9'E.M-, 3ttE(::k+'¥'i::tHim:�&f'.JEJW1a::'i::p,C.., c L t.:_&f�� c, 7- '7 ;r. - 7- :/ IE =t- 11,, -rtliffJ�W 

&fJERlr c O)��il> G�-&i 0 t.:_. �O)�mAJfil§ltv:.---=>1.. ,--coo�M1*�1t, �i:J0 Zi �- c �=-�W� 

:i:\tJ:��ti:1a::'lffl\, ,--ctl /� 0) �a�1a::'fi 0 t.:_. 

��t�O)*aiwa C L --c' =t- ;!,, -rrH (67°31.8'N, 20°09'E) 7J:�t�fm (�:Im) i=-mtf� Q-=- C �r 

O)WESiJ> G, *Hl!fil�rr�M c L,--CjE}'[�:l:tg&f'.JEJW (tJ1f�:tm&f ct, 0) b;si <mi ht.:_. 

�:tm&f �:t. � O)�mv=-£---j � �:tm&fm�wr,� �� <� �ffe:: *1*!.rHt> 0) T -J¥.O) t t v=-, 

1 B-;;i.,-7, 17 ;r. - 7- :/jE��[PJ*�fjcftiJllJJ c L, --C*Jtillfil'a:' �f*1t Lt.:_. 

-=. O)f!H5(:t, 1 B *-7, '7 ;r. - 7· :/ffil��[PJ::k:�tJ=·jcftil{1jJ (t-J1f B-7-. �rl!fil c 1.,, 0) O)VJ4-tX 

C V--C7-.'7 ;,:.-T:/ffi!q--;t,-j-fti=7-. l/:/:,/ (67°52.2'N, 21 °04.2'£) v:.:t-;;1.,,--c��L,f.:_*�rt 

ti. i�JJ �� to .t -a :1m J:: ti. mu i=- ") \, , -c Jzt � 0 • 

2.1. a11JlJ:EI <ffl�:ff> cl.lilt!�*il;ff 
�Blo 54 :¥1!0=-W:¥-J!L;tl!fil c L, --C 1 �fioc111*1mOO��[Pjftffl1JJ ;oq�jf�;j( c L, --ctilli � 

J1, � 0)7jfb; �/J' �ht.:_ s:. c lJ, G, �:tm&t-n:t*&f'.JEti.iRUv:.Mffi� o ffl�Ji&f'.JE ;7·· 1v - 7-

iJ;i=p1[.., c tJ: -0 --C, 1980:q:. I J=l .t IJ 8-7-.H@j1a::'�fiv:.f$.�t.:_c60).:f��1a::'lffl�-&L,t.:_. 

B-7-!fwfilO)Wif-I!t��M s tt, �-ev:.Mffi�O)Jt 7-. '7 ;r. - 7· :/��v=- J: IJ, 8 J=l n, G 9 J=l 

,:.t.J,�t--C�tifl!'"t-0 c O)T)Wt.J;�G;h-C\.•t-:.:. cn•G, .:f:-O)J!:f*l¥J$-Omfiibtt%:,��L,f.:_. -t 
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J!::t;-0) A���" ,f.!_. 

S-7-!tfifil:wJ:¥-�&iu:g:n:J <m��) iJ;�5E� 0 �=-� � i --z:-0)�;@1�* 1 v=-�-t. * 1 O)� 

;&Jv:. Lkil; 0 -Cf'F� �hf.:_ 8-7-HtmiO)lJliJ\UJJi § (ffi��) to .t U�:L1BmOl�1a::' t-Xfv=-��-
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« 1 B *-7.? ;:c - T. "/OO��µjj:k�3*RlltUW�?'X (1980 �) H[i!!if'flvt��� 
Table 1. Lists of meetings for planning of the Japan-Sweden first balloon experiment (1980). 

1980� 
1 Ji22B 

8-7.ttill!iOJ{!l:*��IDGOO r!:!ift, Jl.11:, aUt, tkW, :t:EB, Js ('=t'itHiJf) 

1 Ji25B 
,J,.=li (JlJ�!2s::k), f!!i!iJII (8!:i'l!Hvf) B-7.Hill!iOJ '=tfililf-*�3* !f1v- 7· c m-'=tmilf 

:ffi:i1f!fiff(l)Mb;J��K---:>\, '-C 

ffi:ffit;::_:t-ai,t Q -*�1* .. illUNfM}v;::.--:>1, ,-c 

I s -" at l!iW"I' �'.sl!rr .t l!i�f 'I' llli: 
5 Ji 7 B m:11k�it�fifl� 0) 1itl.t 

m�mfflJtx�•� O)�:t 
--------'-------------+----------------

5 Ji l4B 

6 Ji 168 

6 Ji 188 

6}j208 

?j]f�ft�� 
lliillll�§ 
1. VLF § �ffl:iBE •mffi"� (�::k�ffl:?j]f) 

,J,!frWJ¥ (ffi�?jJf) 

iL�{d!i ( ffi� 7iJf) 

fi.!i J 11 MI ( ffi :!ti! 7iJf ) 
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2. :;;t - P =; X � 1J,.:E.IEsl (LlJ��*) 

f £ ff (ftf!;.7(, :£!.) 

3. * '/ :,,Wf!t 1J..,JllfUkt (W::-k, :E!.) 

� J:m[� (W::-k, :E!.) 

2.2. il�ii&ll'A 
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B-7-.HffifilfJJif.f[O)�$vffif'F*a, ��0)$·11fr-::. J: IJ �;h, -C�iiitJ Lt.:... Lt.:..b;0 -c A 7::,;. 

-f-:,,,!EcO)fs9vc--.t --evcTMO)�Gh--Cl-,t.:..*�3*��:MB (8 Yl*iJ·G 9 YlfJJ1iJ) v:-::.�,$ 

� i:t:h-l:tt..:�-Omft*IffiHt, 9'' /Z �:EJIU: t ,6cL·t 6 t 0) --e � 0 t.:... -tt.cb 't>� 1 r:.7F � ,11, 6 ::· 

c <, 4 J3 i:piiJ� J: a 5 J3 tJJ1iJvc�fi!timi�n;M1*�v=- J: 0 -c ft nx: � n, lfl1Uv=-�tl!?JfJfEii 

��Fi��� J: 1J JJl:L=tg�Jl�tm���tr�����t.:..IF-f J2./J, G �B"Jt.cJlf*EflfiifJ /J; 00 � � .h 

t.:... 

A '7 ::,;. -T :/�-= A v :/ s:ntt!�O)m¥lt�t. $?R (191s) �=- .1: 0 -c �1l'- � h -c", t.:... Ln· L 

B *�0)*�3*� ffl" '-C 0) ;7f.�v=-��t 6 :-k:5<U*��O)'¥Afili, *Htmin;�t)J"(· � 6 -:. c iJ, 

G, ���fi J::0)�*1¥Jt.cfftHt"c·W3 Gi.H.-::. Lt.cvtn�it.£ Gt.£" ,��iJ;1'.,iJ, 0 !.:... 'i t.:..��H 

tmi�fl��vf t", < f&�iv=-�" ,--c, �tmt.cm.tt!rliffi�O)ttvllJ�ntMij G :ht.cvt:htiiWfR:"c·;? tJ: 

"'FA9�iJ;1'.,�1: C.t.:... ft1Ht3fJ:MNlL�c L-Ca, I) 7 5-1 1-- • 1-- v,1 :,,,O)M�. 2) J.D(f.:j(IF-f 

0) ::£:,,, F' =; :tc3tJt�. J.D(fjc:1Ji;t, 3) 5- v,} - !7 O)m:��Fa� c :lt!U:�Fat£ c O)!lffi.7,v€:i-b-i:t, 

4) �ft 1- =; ';/ =t-:,, fn$, 5) f' -!7 �:£!.*�· 6) lUtU�Fs9 (��?GiD i'R:5£0)�tf1�� 

t·i fill iJ,, �iJ;��f G nts:. -t � --e���vi, �:il!!tiJf Telex 'a:'l!effl L, --c .:r- 7-- V / :/ C O)'liU!i� 

�"=- J: 0ttvli1iff4� A.cf-L 00, rmmu�t� • �iut�O)fr�ilftnx:f'F*'a:"fi\. ,, rA,�,�O)m 

� Lt.:.. t O)iJ, GJ1Wl?X!W��:i¥�00� L, 6 YI */J· G 7 J:j5fn.-::.i.J,vt-C�.$-Om�-�v=-WH!: Lt:. 

'i t..:*�3*ftiJ!Uv.-::. {:Jf-l:tt:tt!!J::ftiJ!U (VLF § �'ffl:iJJlfttlU • ULF :tt!!wl�JlfRibf&ffiU) � 8 J3 *Ix• 

G 9 Y1 * "i "(·O) I 7J J3 rl39�1im-t 6 Himi t � 0 t.:.. 0) "(·, ,J,!l!f • LLll¥ (ffi:tt!!Wf) i.J;i:p{,, c tJ: -? -c, 
�0)$-0ffi�[A.Jm¥�fi0)7IJ --cM{I:: Lt.:... :t!gJ::fmmUffi��H:t, VLF �{ff7 :/TT, 1't��� J: 

r57° !J 7:,, 7°��5Ffr!i!�:i¥ Lt.:..i.J;, "r- f v ::i - !7'-�tf c Ju c··O)���ffi:ttgWfO)�ff��mt 

ffiL�. *2K��-c�£�*��0)&�-����-

3. fr 111 (J) ffi � 

����i 8 J3 24 EL 7:,, -JJ v::;, ::z-"' ::,//" - ,y· :/�B3 "(· 7-- 17 ;:r. - -r·:,, �[Ajvf l:f:l9e L, 8 

J3 26 BO)lffiJ.-::.§1¥J:ttl!"c'�6;:r..7-- l/::/:,/���v=-JIJfrLt..:. 27 B/J·G 30 Sv.-::./J,vt-C, :m 
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• 2 � * vm, wll � i£ � 11: 
Table 2. Lists of preparations and trainings for the Japan-Sweden first balloon campaign. 

Wl B 17'3 '?fl � ffl to J: V' #1Jll� 
--------, -- --------------.- ---- ------- --�----�-
1980:¥ CD :;t:/:/-c:/-tr-l&'Jt&\,,�� 00£ffl:� <�:a> 

7 J=j28B (ID 7 v ;,< - !1]51§��� (l[Ul, f.!i!iJII, tr�. JI\*) 

7 J=j 298 
30B 

(D VLF 7 :/ 7 :t-ffl..:sL t�H[� ***���ffil.ttB3*¥J�1i1f��� (fifj!luj) 
@ VLF 7 :.,, 'r :r*lt�» ��Fr:Jfiliitl�il?.illOm (ffljjlilj) 
@ VLF �1§7 .7- I- (:iJZiR, rrm. iliJII. WW, ,J,ff, 71-�) 
© �ib-c :/-tr-'5(IE 
@ ULF, VLF :il!Lbi��Wllff 
@ .ttBJ::fjjllO 5- 7- 1-

8J=J5B l:!filJ::W•*B�ffl�J::�:toJ:V-¥-1:.,, 
6 B wal�ftl! 

-------,--------------.----- -------------------- --- -----
8 J=J 7 B l*��m���m��@��� 

88 
- ---�-------------.------------- -------- -------- -----

1 ffiJmfltf (ffe.liJII, ,J\ff) 8)=J8B 
-------'-----------------;-

I 
------- ----------------

I �Jl�&Mt l lkffifcg{'f* 
8)=Jl1B 1 ffiJmfltf (Jfl�. IE&') 

-------'---
I � 1 lkffll§��Jl**�5 I� L 

'

I 

oo£m� <��> 
tJ,=1s:, :iJZ�. tUE, ¥iJ::, rrm, tli111, w 

I '/¥, ,J,ff) 

8J=Jl1B il.��tt 

l2B 

8Jjl38 I :k:ll\l;Jccflf llil;t!i!l!llll!I J;f-lr!A 
7 "'.7 -1 1- • r v -1 :.,,f'fnx: 

I .ffi:ttl!1i}f 
<WJ::, �UH, rrm. ti!iJII, tr�, �w> 

8 )=Jl4B 1 m 2 rx1tm�oo�1t* 
8J=jl5B I m 2 rxoo�¥1J&itJl**�s1?!ft c 

--------------i-l _ffi_Jm_7i1f _(ffe.li_J_ID ___ _ 
I ffi:!fil1i}f (JI!�, lE'M, f!.sJII) 

�m��t���n��h�. �L••m�m•�••m���. ••••tt�M•�i� 

--t�i!Jf'Fr 7,, i- ��fi 0 t.:_. :g.amurui�i!Jf'F�t.&H-e, 31 s vc�L•mu�:y,vmamu��� 

--t �.:: t 7J;-e15t.:_. 9 Ji 1 B vCi'!!!L.fflU*��H�ffl!E�-m�=.f$.lfJ. �t,�1�7 L-C B * 

-Old ��L-ffltl�Mta L ts:. i'!!!Laiu*�7Enx:v:t, 7- tJ :x: - 7' /'fflU �i'!!!m� 3 nx;'.7}, 11Ul�IJ& 

JIJl (27.6 MHz) m%�tl!�iJ;� Gn t.:_ 9 Ji 3 8 c· � 0 ts:. :;l(�fj(ftffltlatt�$viiH:t, '"tc·vc 

8 Ji *M:fffl c lqj�t=-�1* c L -C �lfJftr ;z.. r ��7 L -C � 0 t-:iJ;, * '/ / &)C::���.A. � 

�ttt. �ftMBlfJfytt•�����-. rv�-��h����7�-1r• J-v-1/'�� 

t.ct··�ft�iJ;��;h-C\.,t.:. -=:.nG�fy��:t. i'!!!J::ffl!iU*�$vliJ�25\.,raiv=.�1tL, 9 Ji 7 

8 vc::k�3*���fi�cdZ,�t.ci"'�-C�$rnfiJ��7 Lt.:. -t L-C 2 Brai�x{��t:>��. � 1 

�mt� 9 }.J 10 8 17 ffi¥ 44 0- (m:!mffi¥rai), � 2 %tilt� 9 }.J 11 8 19 ffi¥ 18 0- (m:imffi¥ra1) 
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�3 fi • � • � 
Table 3. Lists of activities for the Japan-Sweden first balloon campaign. 

B 

1980:¥ 8 J=] 26 B 
278 

288 

298 

30 B 

318 

9 fj 1 B 

2D 

lIBL, ffii!i}[[ =f" Iv :r ( = 7- v :/ :/) :;§" 

Mr. B. SJOHOLM (project manager) c tJ'bfrb-l:t 

VLF 7 :/-r:r, ULF -t :,,--lf'-�ff�ffl�JE, 0000 
Dr. A. HELGER (Esrange head) 1H�Mr,,,, KGI Prof. B. HULTQVIST Mr,,, 

:k�3* 1 �t£&ill1JW�ft 

:k�3* 2 �t£WilllJW#!1t. VLF 7 :,,- -r :r�� 

i1!!J::*B�-tt��R·aw•��-

VLF, ULF �P'J�n:r·- !J J& fJ. i1!!J::*8c�W001* v.--::1v-t,:,, r. ULF -t :,,-

-lf'-ffl�� fJ Hi u�-· i1!!J::*�•••oo� 
i1!!1:WllliJt£Wtt�lltJ, *�ffil': • §C�. T v /- - !J frb-lt. j;;:�f-Jffi VLF 7 :/ 

-r :rffi_.7,..J:Jf. i1!!J::* VLF �TI:. 8 7t,;:{!UJit!!J::fmOOJ00th 

i1!!1:&•*· �A�%-�/��m••• 

T V /� - l;l Sb-it 
3 B :;;J- f:,,-fjjJllJW (# 1) &JC.:HH�A, ��tt�f'F% 

Pre-flight meeting (HELGER, SJOHOLM etc.) 
it!!J:: a mu* 5f JtZ 

4 B 7t / :,,-&lJlUW (# 2) &:J:Gi&t�A, ��tt �ff� 

i1!!J:*�7f-IB��� IJ TI[ Lf'f� 

5 B 
6 B  
7 B 
8 B 

9 B  

l 0 B 
11 B 

128 

2 

l4 B 

l 5 B 

26 B 

278 
? 

30 B 
10}=] 1 B 

B *ffi1J:k�fi<,,{ =;; � 1 - " • 1;, -1 "-, tJ ';/ l;l -:Bi a :::t / r =;; �1Rf.1(f1I;=-� 

00. :k�3*1�•m•��- KGI�� (ffi��C�5&�-�-l;ln•> 

i1!!J::&ffi1J. 1J�·hw IJ �Ji! 1J 7- 1, f'ffit, tlr:H1 

i1!!1:fmllllJ 

* :/ :,,-&ffllJW (# 1) ��tt�ft�. 7 =;; -1 r • r v 1 :,,-f'f�. tml:&iW! 

:t(�J:ic��NH�, :tml:&ffl!J 
" 

15 h44 m UT 1 �-1P(£:jc, �-�:g; 

17 h 18 m UT 2 -��1&3*, �.�qX:gJ 

¥1i-a-lif'f� 

1m1: w mu 
i1!!1:fmffl1J f 1J 7 / 7" ii1H*llnlx1W 
Post flight meeting (HELGER, SJOHOLM etc.) 

ITBL=f" Jv:r i±lJE, 7- -JJ :,,- ::; :r �- -v1ilf��1•oo�FP9, 21 B 'Prr}ffil 

�JI! i1!!J:: 8 lltlJ*lfm (� = 7- I/ :/ :/) 
15 h 00 m (UT) i1!!1:i!lill1Jit 7 

tmJ::*Wfflllfftttfotx, OO'�f'f* 
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vc:1&3* L, lJUlUvcn\<;� Lt.:. 9 Jl 15 13 iL�vi :¥- 11,, Tm� tf:i§e, ;z,. n :,, � T 1:· 7 ffi� 0)-*?vf 

�t£� c ft*1ilf�Hffi�tr�ith-tt-C 9 Jl 21 13 vc�� Lt.:. ii!iJIH:t, -l-0)1& 9 Jl * "£ -c·:tf!! 

�--�-fiLk. �3KfiDO)M���-t. 

4. Wi illJ 0) ffi1 � 
13-;z,. Hffi1JJ4-J!tO)•ffiUHffi�:t. f4$B9@t:W:O);M� .t fJ t, -l-O)�•ttf,lqO)�fflvc:m � ii'� 

.t,;;iJ,;h, --C f'F@t �ht-:. "1z. 1 vc:,r- � n oflffiiJHffi:v:��cmh 0 t-:�-f*�O)K@:,ft-agt.r..�J!�-ttk 0) 

ii 9 -e� "? t.:. 

1) �tffi!mvct-n,-c, 13;;$:�:*�*l<�JJHc.t 0��JiH!ifflU�fi\t��-lt0-=. c. 

2) ,i-�0)*�3*�•:rtUr��ffl-t 0-:. c. 

3) .:c. ;z,. v:,, ��-�:tt!!�ofi�O)re� c 13-7,. Mb:bfrn�O)litftvC�JJ-t 0-:. c. 

4) 13-;z,. HffiO)ff*Hffivc ":)\. ,-c, ;z,. n :,, � :r 1:· 7 -*?vF���O)?vf�� c �ii L --c < 0 

-:. c. 

� �*HffiO)*�Kft'"t0f-:�c*�3*�-0)7-�fi�Kft'"t0tO)cL-C:tt!!�fl

�:Pt.r.. < ct 1 n J3 tJ��ofi-t 0-:. c. 

s:. .tt �O)�J[ "a:' t c vc•��'/J;�fi Lt.:•fflU(!)M�"a:' U""fvcjm.r( 0. 

4.t. i1f! ..t II llJ 

:*�3*�a0)•��7-���ffl-t0t-:�c24-tkLl.O);,$:*a9*�3*�-flMHffift* 

Kft-to��. £;;$:a9�:tf!!�fl•��1K:,r--t�P �?¥��Y7A��•Lt-:. :tt!!�fl• 

fi, 13 *illU-C· VLF El�ffl:.. ULF :tt!!litt�JIIRDIUllUO)�tf:i�U J: t1ic�*-A�$fi L, 

;z,. & ::c. - 7 :,,ffiijiJ;:tl!!�� 3 @tn\ 11t•Ji!J&�-ffill7' -� .t,;; J: rfffl��Hm% (IRIG-B, Slow 

code) ���-t QC lrtJ�vc, -" / V :::z - !l' 1 itO)jlffl�m� L --Cfi0 t.:. lllffiUv'i, 9 J3 1 13 

iJ, G M:1�t-:n;, Hffi L t-:--t""'-c 0) 7 -� ����M:1 Lt-: O)�i. 9 J3 3 13 iJ. G-C· 2b 0 t-:. flffiiJWl 

ra,�Jfit.fflU!fibf'F�:t.t,;;.t,;;tr:nE!tH- --ctb I), ffi�-tJ-7•7,. r -A vc{=j=? Pi ��lb. recovery 

phase vc95�'°t0 VLF ::z-7;z,.�0\.,'vi Pc �JIJRibm®!ts:c"a:'Jl��vclJ[fflU'"t0S:.c'/J;-C-� 

t-:. Lb· L, VLF El �ffl:iHliJlfflll�'i ffl:l'i: / � ;( 0) imAiJ;A � < , "£ t-:J!JRibflffiU�:t�lli�Nf1:ill 

-C·O)±*I:$vC J: o / � ;(i);ffl�vCA�-t 0�. &:,f Lt E!�0)7-� -c·tb 0 c v't 'It, x.. t.r.. 

",. flfflU 7· - j( 0) 1 -WU�� 2 vc:,r--t. -:. n G (!)gc��:t. 4-1&,,{ ? - ;z,.-"? r 7 A "*.:,r-� <l) 

1 tkj!L:l:!l!�T��-!*�vc��-t 071£-C'tb 0 c lrtJ�vc, �t�3*ffi:J't1ff vc .t,;; � 0 VLF-ULF 

··1i}f�0)1JJJtfjfflfflKft-t0. T-�v:::z-��0)��:,,*����"*.4K�-t. 
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* 
'----�1-----------<.c< AG-£ Tlme Code 

VLF� 

* H 

F\Jx gate 
Ma{JlelOfflet« 

z 

* 
Riomel« 

27.6MHz 

* ; denotes SSC P<ovided 

�· ��-��P �?���Y5A 

.r.:--==::::;,---q< Tme Slow Code 

Recorder 

(SSC) 

R-2108 

1• 

Fig. I. Functional block diagram of ground-based observations. 

I 1cxl MAG. H 

f ULF o 
w 

ULF A 

VLF 8.0kHz 

VLF 4.0kHz 

VLF 2.0kHz 

VLF 1.3kHz 

TIME SLOW CORD 

I I 
10l'II 

01h 

SEP. 8,1980 

� 2 :tm.J: i!UllU -r· - Y 0) {71J 
Fig. 2. Example of ground-based observation record at Esrange. 
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1c 4 tc � * r i' / * 1v �c 9t 1R 

Table 4. Channel allocations of tape recorders and pen recorders. 
------ -· -·================================ Instrument 
AMPEX (Tape speed : 7.5 IPS) 

TEAC R-210B (Tape speed : 3-3/4 or 1 5/16 IPS) 

SONY TC 7960 (# 1 /# 2 time shearing, Tape speed : 3-3/4 IPS) 
SONY TC-D5 

Pen recorder (SANEI) (Chart speed : 5 mm/min or 25 mm/min) 

Pen recorder 
(SSC) (Chart speed : 5 mm/min) 

- �-- - -- --�---

Channel I Mooe 
1 F M  
2 D R  
3 D R  
4 F M  
5 F M  
6 D R  
7 D R  
1 F M  
2 F M  
3 F M  
4 F M  
5 F M  
6 F M  
7 F M  
R 

I 
D R  

L 
I 

D R  

R D R  
L D R  
1 
2 
3 
4 

I 
5 

6 
7 
8 I 
1 
2 
3 
4 
5 
6 
8 

In flight 
Time slow code 
TM video sig. 

I, TM VLF demcxi. sig. 
I IRIG # 1 2  (03) 

I IRIG # 13 (X-ray) 
: VLF ground 
; IRIG-B time code 
I NA 

Riometer 
IRIG # 1 3  {X-ray) 

ULF-H 
I ULF-D 
1 Flux-gate H 
I Time slow ccxie 
I 

J VLF ground +time ccxie 
I VLF balloon 

VLF ground 
VLF bal loon 
Time slow ccxie 
IRIG # 12 (Os) 
IRIG # 13  (X-ray) 

VLF-band 1 (1 .3  kHz) 
VLF-band 4 (8.0 kHz) 
ULF-H 
ULF-D 
Flux-gate H 
Time slow code 
Flux-gate H 

Flux-gate D 
Flux-gate Z 
ULF-H 
ULF-D 
Riometer 
VLF-all band 

Ground observation 

NA 
Riometer 
Flux-gate D 
ULF-H 

I ULF-D 
Flux-gate H 
Time slow ccxie 

I VLF ground 
I IRIG-B time ccxie 

VLF ground 
NC 

I Time slow code 
1 VLF-band 1 (1 .3  kHz) 
I VLF-band 2 (2.0 kHz) 

VLF-band 3 (4.0 kHz) 
VLF-band 4 (8.0 kHz) 
ULF-H 
ULF-D 

i Flux-gate H 
Time slow ccxie 
Flux-gate H 
Flux-gate D 
Flux-gate Z 
ULF-H 

I ULF-D 
i Riometer 
I VLF-all band 
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4.2. ::k�1*lUl1J 

W�Il E -7' Hwfil�'i . ji- ��:1:tf H-=- ts) �t 6 E *�*�fjc�JtH-=- J: 6 ��Pa:5E�-t 6 .:.  c v-=-::i: 

� tiq§:iJ,;h, -c 1., , f_: t-:26 ,  m=$x:8°f�O)�JE�� c L -c ,  I& iJ 1th ,iJ:ffiji¥-, .:::::� i t-: �'if!Bf!:1�:l:!Q 

v-=- � t  , -c O)��-c�* �-=-�-��-t 0 ftifllJ��--c·ti; 6 .:.  c ���� c L -ctt� � ;ht-:. i ts: 

:;$: H@i 0) M�fHH=I ii; 1 :;;t- - P 7 fl r 0) � I) ;ib� �-=- J: 6 -= * Jv =¥' - J&:stJ --c· ti; 6 .:. c iL �-fl L 

-C , i&tib-fir O) ffl]if'pffl (VLF iflil!IJ�. * - P 7 X �iflil!IJ�) c :l:!QJ::n, Gnx:!il�! v-=-� 6 

* :/ :,, ji O) ifllj5£� .,, � 1v - :,, 2 f; H,:. v::>t , -C �ot!! L t-: . ::k�3*���0):1:!QJ::ftifliJDl!!filt'0) 7'' p ,:1 !:! 

Ji' � '1� ;,·· 7 A � � 3 t-=-�-t. 

4. 2. 1 . x�r.t� J: �t§=•��� O)�� 

1) ::k�fjc� J: �fffiJt/J�fJc 

::k�3* OffiitJttft��) 

?tJ. fl:  5000 m3 

� A :  B5 

� :ffi: jl :  32 kg 

�-----+----1>1 6 * 

�------+- l .\nPf X 

� 3  *���-�� � P Y P Y� � Y 7 k 

Fig. 3. Functional block diagram of balloon experiment. 

1 2  

* 

* 
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JIJlffB:m:S: : 10 kg 

5 1 � � � : 'Ff 

trU1J�� (French Zodiac i:!) 

W ffl :  60 ffi3 

� A : 1/8 AX P50 

2) '7 v /. - � �{a� 

(-1 ) � � 1J A: FM-FM 

( P )  � � I8l n5 IBl �: 245.88 MHz 

( .... ,) � {a ffl: 1J :  1 W 

( =- ) 7 :/ T -r : J../4 -'£- / ;t; - ;t., 

( ;t; ) ii IBl mi : V 

( ""-) ft JC no � f{ ii � :  150 kHz 

( r )  iU � JZS ?Et : VSB (27.0 - 35.0 kHz), VLF § �ffl:?Bt 

IRIG 13 ,  * - P '7 X � 

IRIG 1 2, :;t ·/ :/:i:, �ilia. �H:. mii./la 

Cr) vco � 5£ flit :  ±1% Ur 

( !J ) vco TIOC *l tt :  1 % tJT 

( fi ) JZS {a IBl 7. 7
° 

!J 7 7. : - 30 dB t) r 

3) VLF § �ffl:iBti!iiJ� 

(-1 ) 7 :/ T -r M ;jx :  3 m x 3 m ;r., - 7
° 

� *l :  2 mm9) �ti 2 � - :/ 

( P )  iu 5£ 'ffl: fff. %i � : 4 X 10-17 W/m2 Hz - 4  x 10-1 4  W/m2 Hz 

( .,,,) lll � no �  f{ fl! lffl :  0.2 - 8  kHz 

4) ::;t - P '7 X *l�tl!U� 

(-1 )  � l:H $ :  Nal (4 x 20 � '/ :/ 7  v - � -) 

( P ) iu 5E .:r. ;:t;. 1v q::· -$rf lffl : 20 ke V ,..,,  1 50 ke V 

( .n ) lli -JJ � A: 2 li�l3t'.iBt� 1st step . . . .  24 n & / r 

2nd step . . . .  210 n & :/ r 

( =- ) ®( iE Jfi 1ix M *I i1! :  Cd100 0. 1  -;" -1 � P =t- ;:z. - !J -

5) :;t :/ :/�illU� (�� * ·/ -_,, '/ :/ r, RSII-KC68 �) 
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( 1 ) iJ!tiJE� § ( l:B ::;IJ -!;JJt�r*K. J: 9 -r - !J J&�) 

a. :t- :/ :,,- �� =  o - 20 µA (�fiffi1tim) 

b. � illll :  -90° ,..., +40°C 

c. � 

d. � 

iJlll : - 1 0° "' +40°C 

EE :  5 ,...,  1 040 mb 

( P )  7' - :;7 � 9 � L .m]J!:}j : *9 5 5} 

6) m � 

-r � 3 -r ;1,, Hi-Top, 6D-D � J: V� 4D-D 

1t � 'fl. ii : 1 0  flc1fFai (0°C K .. � 1, , -C ) 

7) m• Lffi !7 1 "'< - : ffi� E-Cell !J 1 "'< - (560-0002 �) 

8) .... � '7 � .:i. - 1- : 30 kg ffl .... � '7 � .:i. - 1-

9) ffi 9 """Fif ffl 0- t : 6 mm¢> -r 1 P :,,- P - 7° 

4. 2. 2. v - ;l - , T v ,1. - !J :tt!U::¥:{§:of!i� O)lt!B! 

� @ O) �-K�ffl L k = 7-. v :/ � O) v - Y - � J: u -r v ,J. - � O) •IB! � U"""FK��-

1 ) v - :;7'' - �mt 

JN7C:iiil�riJ§l§@:file� :  300 km 

7 :,,- T -r {ft fft :  67°52'50"N, 21 °04'00"£, @Jt/i: 485 m 

95 

t-1i- G ,h � 1w ¥Ii : $[fil7'.J> G O) r@]Jjr, = 7,. V / :) iJ ,  G O)file •• = 7,. V / :)iJ ,  G O) jj{ft 

2) T v ,J. - !J �fflt 

veffl .ml�� :  245.88 MHz 

� � :  FM-FM 

i!J if& ;izs � :  IRIG 1 2, 1 3  � J: u VSB wide band 

t.'' 7' :t- lli :1J : 0-1 0  V, 1 00 mA 

1l � :  IRIG 1 2, 1 3  (VLF WB ����:t B is: OlHJHJt) 

M T :  1 /2 1 :,,- ':f-V& (AMPEX) 

il� � � Jjr :  7.5 IPS 

&i H {§ % : IRIG-B 

4. 2. 3. ��nJ@ O) l!f lB! 

8 }j 26 B �c.!fljjgA 9 L t�*�� �:t. 27 B vc.= 7-. v / �ID.�� c h '0 it-h-lt �fi1,, ' ,  �

J,§ B � 9 J3 8 B ,..._,1 2  B c �IE L t�.  :*�3*�avc.£,� fJ: ��fffH:t , B is:fflU c 7-. 17 ::r. - 7' :,,-
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-�� c � E�ftK����� k. � v � 

- !7 -&tY-lt f.t E � "1--&b-tt 0) !IZ, � iJ; ct> Q 

t O)�:t . Mf*--t Q .:c. A v / �m�� c O)@ 

�n�-&b--ltK l 0 t �fi � hk . .:c. 7- v 

:/ � 0) B :::4(::k3{fl*��f/H:t, project man

ager, telemeter c radar ttf'FnH,ltr� 3 15 iJ; 

i:f:tie.,, -c-, aioi�O)"" i=z / T ""  -m c Lt 3 

�iJ\IJt:1-h 0 t::. . � � � B vi. , .:. 0) 6 � 0) 

ft!!. i[OCiJ; =i· :/ F 7 �:a!{fj(,i�UC�ib � --1:tt-: 

•. -��-�K�- L�ffi�� l v-� 

� - F 0) -!;l] 9 ffi:x. �O)f'p��fi1; ' , j5 J l l iJ; 

ti5(fj( }�Uc i H  , t , 7 7 1' r • r v ,{ :/ 0) 5c 

Bal l oon { 5000rn 3 } 

T i mer  & c u t ter 

Fa l l s k arm 

Rad a r  Ref l ec tor  

A u x i l i a ry b a l l oon 

Payl oad 

34m 

l Om 

'\,Som 

20m 

'\.. l . Sm 

""l Om 

nx:. !7 ,, "" - -e 'Y r :t; 1 Lfamu•�O) ffl:� 

ON �O)f'p��fi 0 tti5(fj($viff ��x. t-: . 

::k��� � vffl����O)** ff .7- �AOO 

"fr:€Ht.. rrm. c t- 7 :.,; -.;,, - ,,� - -e;il� Z' c Q 

{!!5) 1 1  O)i:fmJvc l 0 L ,  .:c. 7.. v :./ �ifi��iJ; 

fi 0 t::  .. *3«.� 0)t&�vt.,  --t�t O)m¥1lZ' 

ffi& LkIT.m',O) Go ffi�K£� �.  1&�� 

project manager 0) nil� t.r. -JJ 17 :.,; r !l' 17 :.,; 

VLF  Antenna  4 . Sm 

� 4 :k�3*�1iltM:lll'ft� 
Fig. 4. Flight train configuration. 

K l 9 fibhk. m! 4 K::k��-n!<:R�ml�� L. ::k�� 1 %-� l tf 2 %aO)� L � 5 ft  

�Z' J;J. Tvc�--t. 

::k�fj( 1 %-����-� 

��;M 13 : 1980 ::q:: 9 Ji 10 B 

08 :00 LT (=UT+2h) �liB�t�•muffi �fj(ti5(�$vm 

08 : 30 �Jl��-iltUffi�fj(t&� 

os : 30-1 1 : 00  �Jl��•mum ���� 

1 1  : 00-1 1 : 20 

1 1 : 30 

1 6 : 00 

*3«.3* 7 '7 1'  r �rfc!i�l:B 

��ik:fiJ5J�ik:JE�� 

J:����� l v!t!!J:N.�d,' (1700 t&f:;Jc § ffi c L t���fflffi-%) , ffi:$,t� 
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16 : 10-17 : 30 �J;jc};'\i JC � " ' -C�fj(�ffi, TM �IB1it!g, fl 1 <' - -t ;1 I- (5 :B-r13j 0),t;i[) 

17 : 40 fl 1 <' - 7-. fl - 1-

17 : 43 TM 8c�M� (AMPEX) 

1 7 : 44 :  24 :l&f::Jc 

1 7  : 44 : 3 7 :r� l*J ni5zs ( nif.:ic'11f flHIE: �) 

1 7 : 44 : 39 v - fl'' - ::k�1*�li'tlJ\lmm (�flt - 0.4 km) 

1 9 : 29 ::k�f::jc v � ;t., 7 '7 1  1' (r,.u0C ""' 3 I  km) 

20 : 55 ::k�f::Jc� rlmM1 ( 7J c/ fl - ibff:) 

21 : 07 .X3<\f.Jc�Ji'. - 10 km j: -c�r 

21 : 1 5 : 44 v - jl - :il§li'tJ}�� (�oc -- 5.2 km) 

21  : 25 TM �fil�fj� 

.:;k�fi< 2 %�����;ffi!E� 

��.M S : 1 980 � 9 Fl 1 1  El 

08 : 00 LT ( =UT+2h) �Ji ��-illU.ffi �fJcniEJt�vm 

08 : 30 ����-ill!J.ffi �:f*ni3* 

08 : 30-1 1 : 00 ?§j� ��-illlJ.ffi �fJ�li'tJJ\ 

1 1 : 00-1 1 : 20 .x�f::Jc 7 '7 1 r W-Jil39�lli 

1 5 : 00 ��lR:fiPJ�i'*JE�� 

1 8 : 05 *���� J: u�-'�  ;t, - :,,ai(f;:jt�""'-�ifJ 

1 8 :  1 5-19 : 10 ai(fJ,�,c � i.  ,t ai(:S:lc.$Vm, TM �{§fii!_g • !c�!m�it (AMPEX) 

1 9 : 1 1  fl 1  <' - • 7-. fl - ], 

1 9 : 1 8 : 32 ai(fJ 

1 9 : 20 �l*Jni:i8 U&fJtfHIHt�) 

1 9 : 23 : 2 1 v - ;'i' - .:;k�fj(:if§li'tJ}lffl�a (�;_t - 1 .6 km) 

20 : 56 .x�:ri v � JL, 7 7 ,{ r (�oc -- 31 km) 

22 : 20 .x�ft�rr.mm ( 7J c/ fl -liJfp) 

22 : 55 : 1 5 TM 5l:f§�t!§ 

23 : 24 : 57 l/ - ;9'' -���ti§ (�}Jt "' 3.8 km) 
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w 
0 
:> 
I-

30 

20 

JAPAN-SWEDEN INTERNATIONAL BALLOON EXPERIMENT 

im s  :* � 3* ,n;t � fgl  

Fig. 5. Balloon trajectories. 

JAPAN-SWEDEN INTERNATIONAL BALLOON EXPERIMENT 

t/1,,\\ # 1 
P

A Y �

O

�::;:���::I:: i� 
llf /v. ;,;;; ·i,;";, " "  un \ 

I \ .�� \ 

I I • ....... _...-'r' . 
\ 

7 0 0  

600  

500 .... 

400 6 
u 

c( I 0 

300 >
c( 
CI: 
I 

0 X 

1 0 0  

o �__.______,______._---J...---1------11_��� 0 

1 6  1 7  
TIME (UT}  

1 8  

� 6 1 %�OJ :;i- - P '7 X ��lllli*5* 

1 9  

Fig. 6. Auroral X-ray intensities observed with #1 payload. 

4. 2. 4. *s*O);ffi{� 

B --7- itimiWif.t'X::k�ft�iiH:t, 2 � l  t JWJmO) 13 891:'� L�� L t..: . 1 %��i. 9 JI 10 B 

17 � 44 5t (m.:J-:tl?JJ�Fa9) :!&ft, *9 1 �Fa9 35 5t�vc.�Jjf 31  km "c' V "'"' !V 7 '7 1  1- vc.� L , 

,z:- O)� l=J N'.O)�tw t �x.. 0 h � E=fO)�[ft��t.i;�� G :ht..:t.i:� 1 �Fa9 21 73-f&vc. n ':I !7 -
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30 
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< 1 0  

+ 1  PAYLOAD 

(SEPT. 1 0, 1 980)  A LTITUDE 

o LJ-_...._ ______ �--�---�--�---�---

1 6  1 7  
T IME 

1 8  
(UT) 

1 9  

� 7 1 �ffltO) :t- '/ :/ ,  �ml, ocJ;r;�ilffi.litll!J*s* 
Fig. 7. Ozone densities, atmospheric temperature, and liquid temperature observed with 

#1 payload. 
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X - RAY INTENSITY 

1 9  20 
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2 1  

Fig. 8. Auroral X-ray intensities observed with #2 payload. 
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1Y;ibf'F L --C ,  21 � 20 0- <�JtR�fHD � 7'  17 ::r. - 7"- / c 7 ,f / 7 / r O) ��:ili < r:.�r LJ::. 

2 %tz\Hi. , 9 }3 1 1  S 1 9  ffi!f: 18  0- (.fflJtBffi!f:iaj) 1vc1*, *9 1 ffi!f:iaj 30 0-f�y::.�)!t 3 1  km -c V -"'  

;I,, 7 7 ,-f r vC;i¥ L ,  vi c Iv c''-JE�l!t't:'W.im: L ,  1 ffi!f:ii::iJ 24 0-:f&tc 7J ,y (;l - iJ:ibf'F L L ,  23 
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ffi3: 25 51' (mitgffi3:if'li) ��tf;ft - 68.5°, *� - 25.0° #i[O) 7 -1 './ °7 './ r� F"3vc¥ir Lt.:... � 

5 K 1 %-� J: � 2 %aO)� L i 5 JIDt����--t. *�3*� L : 5 *, * - µ 7 X a&M 

M�vi l:.6b c i'" o�&iltUa�. � J: �:y- v ?- - fl mrnti!H:t�tffvc i!Jf"F L .  �t¥3*ffi:3ff::1lfvc � 

vt o Mffiffi3:0)��5t��Uffl L k. k� L 2 %a0) * / './ M�tl. �-L��*�rn% v� 

11,,iJ; , -it i=z v ""' 1v -"¥i t:> ,  -:f:-:htJJ�lli.lRU -r· - fJ a� G :ht£ iJ ,  --:d.:.. . � 6, 7, 8 vc1JJMMtfr.*6 

::'='a:'�--t. m G.ht.:..*6::'=vi, ,J<:lifm (1972), ,J \.:E (1980) 0) X alli.fflU*a::'=, ml.K (1965) 0) 

��--t Q r'ffltlltvc�vt o * ·/ './ r'fflll5:t� c IPJ t:#H§�� L -c 1.t ,  o .  

5 .  c1J c iJ;. � 

B *-.7-. & ;r. - 7 './ ���IP.1*�--il{U O)WiJ:.���vi, ��{im O).ft't:>i!!.hvc J: � ,  .7-. & 

;r. - 7 './{tlUf4+�0)�1Jllfa1JtJ;m G :htJ:iJ• -?  t.:.. . L t.:.. tJL'.) --cm:llf!vcmbi � :htd(f��a. � 

��fi LfiiJiJ, C ml(Hcil� Lt.:.. . L,iJ ,  L.:c. A V './ :/iHAiJ�O)-=f�l;J.LO)tff � B"1 � WJ vc J: -?  

-c ,  2 "'J0)*�3*���nlt��: Vc1:f-T � -lt o -:.  c n: -r:: ff! t.:.. . 

ft•K*tt��-K� L �*� o�ffi-�B-? k�ftffii!gif�ffi�m�ffi�. *�*+� 

WJ!vt�if�ffi5f1*i1!��. LUL�iEWJ� � vi l:6b c --t o  !§ttif�� 0) .7-. fl ')I 7 -IP], 1'i E� 

x��ltif�ffi:?:iJl !llg��1)'t. •mtg�JJ}J��. Ll1�12f::k,J"::EIE5l��. *�*�'J"J l ! fUKt 

JJJJ�tt. ELmt�tf±, ft�*+i1-�i$�!frfi�vi G60 c Lt.:..� < O)'*}ffi�:?t:1=.1ncJ¥ < �;w 

O) � � �  L "i --t. "i t.:..�ftffi:ttl!if�ffi3fif{/jl(��tttJr,m�}iif� !J· ;v - 7
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