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Japan-Sweden First Balloon Experiment

Masaru Ayukawa* and Masaki Enri*

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 By (5000 m?®) 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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Table 1. Lists of meetings for planmng of the Japan-Sweden ﬁrst balloon experiment (1980).
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Table 2. Lists of preparations and trainings for the Japan-Sweden first balloon campaign.
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Table 3. Lists of activities for the Japan-Sweden first balloon campaign.
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B, R 1 SEEHAk. KGI B (BEE L 58l THT — 2 UE)
Mo BEIEL Frold 0 iy & TR, 1R

o b

VB ($1) BREEEE 774 b bu g UERL L EBN
RIREREFEE, B8N

15h44m UT 1 B85k, E8RDY

17h 18 m UT 2 SEHEk, EEBRHKD)

MEEBIFRK

H BRI

W ERMT Y 7 v FMRERE

Post flight meeting (HELGER, SIOHOLM etc.)

ILRFLFHE, ~»vor v aEEESA0, 218 EE
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WCET L), EXW ERRZRICRT I ey 7 814 v 77 A CHRE L. B EEHR
1%, BAfIT VLF BHREF, ULF HRIIRSHBA ORISR LULER—RLERL,
Ay 2 —F PHBS 3K, BHEEBRTINEIRF — 2 k X UEERIHE 2 (IRIG-B, Slow
code) XIRELT AL FABRIC, Rvia—F 1 50ERYHEY L Cfr-7%. 8Alx, 9918
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faE UBBREEFRISSUhBIFTAHY, BRY 7 A b —2 5 Pi B PRE), recovery
phase 12343 % VLF 2 -5 255\ Pc BREB L0 S IHRCBRT 2 &2 T&
7. L»»L, VLF BREESAIEER/ 1 ADRBANKEL, FXRBEMIELERL
TOLERIHFC LD/ 1 XAPBECARKT 2%, DT LIREDT—2THD L3\ is
Ve BlRIF-20 1 FxX 2 1KRT. ChHDRFBL, SEAATV—ARI LT AEKRED
1 RAOAFBHZTHBERBCAMTA2TETH S LABIC, JLFIREXH <3 5 VLF-ULF
BEHROMPERICE TS, FT—2Lva—S%E0F 4, VRIS EESICRT.
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VLF loop Amtenna

SONY TC-D8 SONY Tc-:ez 10

¢ RGB Time Code

o A N VLF Amp - Fher(dch) Detecter — 5 Record
H {SANED
(3ch & ' «
i t————r—————(‘ Time Siow Code
a ﬁg 2 %
% * n S Pen
0 & 33
g4 Fux gate N3 sso
Induction Magnetometer — z " 1
|"“"‘“’r s TEAC
27.6MAz 8
L =1 5 m-z108
"3
2 1*

Y : deotes SSC provided

B1 kBl e s 7850405
Fig. 1. Functional block diagram of ground-based observations.

CH 8

B : NGV VLF 8.0kHz
VLF 4.0kHz
VLF 2.0kHz
VLF 1.3kHz
e
CH 1T T P R TIME SLOW CORD
e inan i e Tt T $ =
rrrne P e 1 O I:u.m_iu'umlx u]xxxu__z;"u
I J,, J).n 20m 20m 10m
O1th oonu™)
SEP. 8,1980

{2 HEBRWT - x0f

Fig. 2. Example of ground-based observation record at Esrange.
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Table 4. Channel allocations of tape recorders and pen recorders.

Instrument Channel | Mode j In flight I Ground observation

AMPEX 1 FM | Time slow code
(Tape speed: 7.5 IPS) 5 DR | TM video sig.

3 DR | TM VLF demod. sig.

4 FM | IRIG £12 (O,)

5 FM | IRIG 13 (X-ray)

6 DR | VLF ground

7 DR ,‘ IRIG-B time code
TEAC R-210B 1 FM | NA NA
(1T571r:5eli>psged: 3-3/4 or 2 FM | Riometer Riometer

3 FM | IRIG #13 (X-ray) Flux-gate D

4 FM | ULF-H ULF-H

5 FM | ULF-D ULF-D

6 FM | Flux-gate H Flux-gate H

7 FM | Time slow code Time slow code
SONY TC 7960 R DR VLF ground+time code | VLF ground

($1/#2 time shearing, .
Tape speed: 3-3/4 IPS) L DR | VLF balloon IRIG-B time code

SONY TC-D5 R DR VLF ground VLF ground
L DR VLF balloon NC
Pen recorder 1 Time slow code Time slow code
E%ﬁg‘fls)peed: 2 IRIG #12 (O,) VLF-band 1 (1.3 kHz)
5 mm/min or 3 IRIG #13 (X-ray) VLF-band 2 (2.0 kHz)
25 mm/min) 4 VLF-band 1 (1.3kHz) | VLF-band 3 (4.0 kHz)
5 VLF-band 4 (8.0 kHz) VLF-band 4 (8.0 kHz)
6 ULF-H ULF-H
7 ULF-D ULF-D
8 Flux-gate H ] Flux-gate H
Pen recorder 1 Time slow code Time slow code
ESCSh(;)rt speed: 2 Flux-gate H Flux-gate H
5 mm/min) 3 Flux-gate D Flux-gate D
4 Flux-gate Z Flux-gate Z
5 ULF-H ULF-H
6 ULF-D ULF-D
7 Riometer Riometer
8 VLF-all band VLF-all band
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4.2. KXABWEA
IEER-AdtEN, SHEEMCRT 2 BANASKERAC LI 2EREYTEET L LICHE
SHEINTTCID, WHEHITBROECHEEL LT, YT EE, =PEE BRIt
WROWTOERTHRBRCEFYETLHAUBBETH L L B RRLE LTHES AL, 2
AHEOWIEREABRN (F—r SRTOEIARICI D=4 A F -] THHZELEEL
T, RE-RFOMAEIEM (VLF #fld, 4+ — =7 X B8AR) t#HErO5BECES
Vv BORER L — v 2BICOVWTER L. KAKRERFOWM LERKEHRO 7=, 7
EA Y75 Ak X3 TRT.
4.2.1. REIHREL LOEEEB SO HE
1) KRKERF X OmBh&ER
KGR (BREHUER)
7= B: 5000 m?
2B A B
4 E B 32kg

Near Launchew; Pad TM-Ceter

SONY TC-D5 . *2 SONY TC-7810

OO0 QO] -

e X K7

¥ ADD

Band Pasas
'*‘)L Foortact) % S | b
3]

RTINS

1
< e sow oo

!
CEE ] |

e * i N
" Poarerx

* 4

s 0 0P} 5

o | senotes SSC provided

B3 KSHEBREOT ey 7244 vY 7T A

Fig. 3. Functional block diagram of balloon experiment.

v



94

S ES: 10kg
glEx H

B B - LR A8

85Ik (French Zodiac %)

= . 60m?®

pirl A 1/8 AX PS50
2) Fuva—xEEKE

«1) 2 A FH R

(r) #& X ¥ A & XK

- % & & B

(=) 7 v 7 7
(F) I i3 T :

™ BRAEHRE
(b) & ® x ¥

() VCO £ = K

(y) VCO EH #H H:
(R) ZEHE ATV TA:

3) VLF BREXKSHE
“r) 7 v 5 + K
% %
(m) W EEERBE
() B E A ¥ B #

4 +-—r35 X HBENE
(1) #& H i
(=) BIE= 51 ¥ —HH
(~ B o5 B K

(=) BERMBRHSKEE
5) AV vEREG (BEiEr

: FM-FM

: 245.88 MHz

11w
4 B~
\Y
: 150kHz
: VSB (27.0~35.0kHz), VLF HAEH
IRIG13, +—= 5 X &
IRIG12, vV vE, K& S5E ®K&E
: +1% LT
1% LAF
—30dB LI'F

:3mX3m -7

D 2mm¢ FFE2 2 — v

:4X107Y W/m? Hz~4 < 1071* W/m? Hz
: 0.2~8kHz

:Nal (4x20 Blo v v —2x-—)

: 20keV ~ 150 keV

D2 EMEREER Ist step....2t A v b
2nd step....2!1 A b

:Cd* 0.1 =AM r7mxo—Y—

v Vv 5, RSII-KC68 #Y)

(FEmER
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(1) WEHB (HWAHVBECLD 7F—2]B)
a. o+ VVEE: 0~20 pA (FE(ME V)

b. & H: —90°~ +40°C

c. ¥ #: —10°~ +40°C

d % FE: 5~1040 mb

(m) T—2#%0:BLEM: 55
6) & 5

+ < 3 7 Hi-Top, 6D-D 3 X ¢t 4D-D
B A E: 10 B (0°C 2k 0)
7 YIELR x4 < —: £ E-Cell x4 ~— (5600002 %)
8) 25 .—b:30kg AT a— b
9) By FIFHOL: 6mmé w1 mve—7
4.2.2. V=KX=, TV A— 2H FZE R OB
SEOEBICHERA LItz AL v 2DV —F =K IUF L2 —2 DB NIRRT,
) v-s-KE
RIEBH PTHEERE S 300 km
7 v 5+ fr B&: 67°52’50"'N, 21°04'00"'E, #3ik 485m
B o h 518 # BE»LORE, =AVVYILLOEM, =AvyInboBi
2) FUA-—RER
(3 A A3 245.88 MHz
£ #: FM-FM
B ¥ 22 IRIG 12, 13 35 L ¢ VSB wide band
54 0-10V, 100mA
| #: IRIG 12, 13 (VLF WB 18 #3511 B A fEY)
M T: 1/2 1 v +1Ig (AMPEX)
0 & EE: 7.51PS
Bt 5t f& 5 IRIG-B
4.2.3. EEBRFEEDOHES
8 A 26 BIcEM A Y LcEHS L, 27 Be=A L v oANELITLEHLERTL, £
A% 98 8 A~12 BEWEL. RIIREBCLEALFEM, BERAUEAY = —F v
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flliiz &L A EMZICER T ED . T VA )
— 2 EhEREGRELEDOLEDL H 5
LD, BT r=A v vy oEYEL DR
MNABELRIZI - TEITIRI. =A VL
v P OBRARKKRIRERILL, project man- —
ager, telemeter & radar IEfERfiiE 3 408 Timer & cutter
FOLT, BEREOAR e v F e —PE LT 3 Fallskirm
b otz EBRY¥ P, ZD64D

fi, TR Y N5 o iERAICBE) w7 Radar Reflector X
#, BRESSCHE LERS S X OB
== FOYD R EOMEELT, 8D, iary sattoon y
BEREICS VT, 754 Fe bLAf VDR |

B, #1~=—+t, b BIUVBAKEROER Payload
ON ZD{EEX T -» CTHOREM B L 1.

RKEEK B L OFHBIRIR~DIK R 77 A E ABH ~10m
i, IRE PSS vy —S—THEERY L D
BIIOAREC & >T, =AUy om%ER L, @ oo
fTote. KKEROBERZ, TXTOEHRY i

BB LTI O Go et &S %, HIKA Bl 4 ARSIRHERHKEER
Fig. 4. Flight train configuration.

Balloon (5000m°)

34m

10m

~.80m

20m

~1.5m

project manager DffjE/cHh v v b X7 v
X hfrbhic. K4 KSHREBERBKEZRL, ASK1SESIV25BORL » 5#
BEUTRT.

KREER 1 SH LR B85
EEAIR: 1980429 H 10 H
08:00 LT (=UT+2h) HEEXSEHAHIIRBERERM
08:30 =B KRB A KRR
08:30-11:00 &/B XS BIRIAKIRE
11:00-11:20 ASF 7 51 +EEREH
11:30 KRRITAI B RESH
16:00 LZeENEL O EREEA (1700 KR BE L U CEREAES), BHEE
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BRI — VHEERERE
16:10-17:30  fERAC IRV THRERER, TM ZE#ER, 21 ~—x, + (5 pHEOKE)
17:40 2 <—AZ—}
17:43 TM 22828814 (AMPEX)
17:44:24 HER
17:44:37 FRBEE (BORERREY)
17:44:39 U— & — KSERBHEAEA (5E ~0.4km)
19:29 KEERLV<L 754+ (EE~31km)
20:55 KIEREETERMG (5 » 2 —B)F)
21:07 KZFREE~10km =TT
21:15:44 Vv — X —BPARE (FE~S5.2km)
21:25 ™ ZEARE
KEAER 2 5B R B RS
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Fig. 5. Balloon trajectories.
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