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Report of Japan-Norway Balloon Campaign at Andeya and Stamsund, 1982

Hisao Yamacisur*, Takayuki ONo* and Hiroshi FUukuNisar*

Abstract: This report describes a result of the Japanese balloon campaign
carried out in March 1982, at Stamsund (68°09’N, 13°46’E) in northern Norway.
The objective of this campaign was to study auroral particle precipitation
and related ionospheric phenomena. Two balloons were successfully launched

on March 19 and 20, 1982.
The first one was launched in the recovery phase of an auroral substorm,
and X-ray pulsation and microburst, correlated well with VLF emissions, were

observed.
The second one was launched at the substorm time, and the change of the

ionospheric electric field direction was observed in association with auroral

activities.
The process of planning, the preparation and the operation for this cam-
paign are also described for the convenience of future balloon campaign.
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Table 1. List of observation items selected for By;-1N balloon experiments.
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Gorrva—nt, BEOBE RLEW 12 A2 Ax@ETFLeE2Ght, 3 A
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Table 2. The plan for the Japan-Norway balloon campaign, 1982.
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Table 3. List of planning meeting and preparations for the Japan-Norway bal-
loon campaign, 1982.
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Table 3 (continued).
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ETHHDT, FEI/ VY = —~OREZHLHFD, ERFEZOWTTFHITLAEDLEERITS
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RIEDLER, Kiruna #ERYEEFIFTD G. GusTAavssoN j#E+:, Esrange fTf A. HELGER fBiZ
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2 B20H, /AYv=-—HE Andgya =¥ , V EBRBIIIFL, 2A27HIV3IB8HE
TRMIEE, M LBABESRORE, JIKERITHLALE, K[IRERZS OFHE, Stamsund ~
DEBRBHER T, ZICHRB4XBI L. M EBHAX3 R 48 XY EFBHAGHICA - 1.

3 A 8 H, Andgya ERFOKIRERI L L b ICHBECERL 7 =V —2FIMHWT,
Stamsund B E L. 3 B 9 B2H 11 BHETEHMW, 72— 2ZERORE, KFR5 v
F » — ORE, HEHABORE, SHR7S M vA vORKEREXT>7%. 3 A 10 B,
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DEEEHSTET L, A - .
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Bi-IN OIREZTV, BEISHREIRL £ 5F2EOA—r ¥ 72— 2CHEHBEL, B
(39727 APy
Stamsund ¥ X U° Andgya [ CRURMEEZT- /o, B 3 A 31 BlRE L. W,
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KETEHRERCBE L THERITbE&be2fTV, 4 A 7 BRELL. R4 LZOTHIE
BHEmRT.
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Table 4. List of activities of the Japan-Norway balloon campaign, 1982.
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26H Esrange X » Andoya ~HE)
278 -28H | BAMA
3A1H . SRERTLEhE (BB, Andoya KEB)
2 H SIRBBISREMAT A b, LBHSRRE
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48 KEREEE S v F » —F(F (S. ULLALAND) & DI HHhE
SH SERBET VA —ZT AL
6 H Stamsund ~ 0 FEEE SR
8 H . Andeya X b Stamsund ~DFEE)
9 H OBIR, VA — s RERRE
10H CRERT Vv —RE W ERRBRRE
114 754 F A VEKERE, [ERBHAISRTVA—-ZX2T AL
128 -178B =
18H 0700UT, By:-3N &k, i, #HFZEIIR
19H 0632UT, B.;-3N B4ER, BIH
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22\ B L UHRE
23H Tdy, PEEa
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261 o HEREIEREUN, &ER - M RERET — x BT
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28H -29H TR EEE
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BHIZ1T 5 2 &g, HWEBHBERASLYREMINETZ 52T, EbOTHYTHS. DL
SIBRICIc D, WAL AD v 27 €7 KO T FeiEIC KBRERR IR b o 12 [F 81 & (ki
L, 7, ;4 BH, /Y =—E Anddya ¥ XU Stamsund THi &2 55 L 7= LA
T, MBS XOCKEKRBEBOBEL RS,

4.1. # FER
Andgya =7, P RS (69.3°N, 16°E) 12k~ T, X 1 iomTH BER% £ L 7.
ULF #BSIREBIRIZE, HF V., 75 8RS OuNKPIRES), BEEsraAa
2HEL, VLF HARBERICOWTix, Oslo k% (J. HOLTET #32), 75 ., 7 A% — MR
Tet, VA A—2, BR7 4+t 2—%, £FH £ F12950Ti%, Anddya EBRE L h 5 — &
OREXZ T Fiz, VLF BREWE, 75, 2275 — v BN, V42 —2%, #FK7
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Fig. 1. Functional block diagram of ground-based observations at Andgya.
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b A —2IZOWTIE, Anddya EBREO I =2 v . — 212k b, 1 BfE, 10 BfE0F -
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B, 3 A1 HXY 3 8 26 HECTIT- . Hild, BESHFIREFTHH, BEER
WRERIES), +—r SEBVERIIR. 82 VLF GREHCO VT, 74 FAAV FE
ShF—Fva— X —THEEHEFT LD, S OBRKRECESEY LI ENTE .

SRRERE A2 Stamsund TRWVTLK 2 IR FERA 3 B 10 BXh 3 H 20
H%CERLI. - it Stamsund 128\ CHIMSKIEFELES L, SERAHERT~ XF
HREDDL DL, WBEKIRENC ST, Andgya, Stamsund 2 S8EI%1T 5 72D Th - 2.

Y4 4 —x, ULF MRS IRBYBLAISE 2, SERERSS (Stamsund /VvERK) BORFOESE
WCREL, AERELORD I BLEMLFRELL. TR TH D LDRENCLEr -
25, BN R B RIEF T b,

i, ANV ETHIOMEBMYBEBE L OMERB L LT, ESICRTEHEFT LD,
SIREBRE R O REE 7 - 2 DREELZIT L ENTFREL Lot FV AV, TS
— v — % [STARE| L KKERESHHEH MR L <, TR, REBEBEESORBERA TS &
HatiE L7,

4.2. KT[EBEAI
4.2.1. KREER® X OEEIZ

ABENT, BRERE~OF - N FETICEEL, TR LCREHEEROBGRY
oA T5s L2 BNET 5.

(1) *—w RFETOEMENMLEERBESOBMGE

(2) F—rIeAHLF—r 7 EHOER

(3) F—em>EENMES, VLF F (4% A JF) BEOEHKRESEL

15V

ULF AMP [—

DATA REC
RIO | (TEAC)

METER E
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*
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A REC.
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Fig. 2. Functional block diagram of ground-based observations at Stamsund.
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Table 5. List of the collaborated geophysical observatories for the Japan-
Norway balloon campaign, 1982.

E &% | BWR | ®BWEEBE | B % FE @
Ny-Aalesund l VLIF 8 & B & j Dr. J. HoLter (Oslo K2£)
ST = - Tromsd oM o5 3 B H Dr. O. HARANG
l VAr—%, K1 AT
Abisko | # B K 3 K & Dr. S. WESTERLUND
B Kiruna ﬁ Yo+ 2 — oz (Kiruna #ERYEBFIERT)
AT ==T Y Lycksele - A T T
Uppsala ’ VAR A A o
Kilpisjarvi \ & K H 2 T Dr. R. PELLINEN
\ (7 4 v 7 v FXEPHIERT)
Kevo ’ EERKHIAZ, VI A—2Z
Ivalo ‘ ) 7+ A - P
_ . Sodankyld
7a4vILE Rovaniemi
f Oulu
Haapajarvi
Jyvaskyla
Nurmijarvi

F 6 KIIEREBHSEH AL
Table 6. List of the specifications of the balloon payloads, B.s~-IN and B;s-3N.

VLF Auroral hiss E, 0.2-8 kHz (wideband)
PLR E,, B; 40 Hz-1 kHz (waveform)
Omega E,, B;, B, 10.2, 11.33, 13.6 kHz (waveform)
X-ray Auroral X-ray Field Orientation
20-100 keV Sensor of Vi
lew Zenith | Azimuth
A 40° 0° —_
Bys-IN B 20° 20° 270°
C 10° 5° 30°
D 10° 5° 150°
AEF Stratospheric E-field E:, E; 100 mV/m full scale
E, 1 V/m full scale
I
VLF-WB Chorus emission B 0.2-8 kHz
Bys-3N Omega Omega signal intensity B 11.33 kHz
spatial variation
X-ray X-ray microburst 20-100 keV Field of view 40°
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(4) F—wuFFEECHS, BEIRBSI A2 P rOZfl

(5) X@B=Ar7r =Rt &, #£=35—2—3F 2RHOBEK

B,-IN S3RiE, X Hmeimgs, EHEnEcxy (1) oEB%, VLF Z{E&H T X b,
(2)-(4) OEBEAERT 5. B,;-3N KFRix X H#E#M2, VLF ZER/cky (5 0EEO
BREIAT, A2 FZERCIY Q) OEBOBEBEEITS. F61T, Biy-IN X0 B;:-3N
BB OBALERLEEICE LD

BEBERBO vy — L LT, EVICEZTS 75cm BFTPRESR (BRRFRE 116
em) 3EAFAL, EEERI7 778, 72 —F 4 v/ EBEL. XBBERZGRO LV Y —
i, 8, TFO2) A—xREX Nal (Tl) vvFLr—2&LE, 745 b RAFT T4V -7
BRALE. B B-IN © X BEIE0cvyy—12, EXsHHALERLLIAFAYD
SAFEDO v —DEZELENDD., FLT, D v =% o cBlge My iR
IRDIERCEY, B3 AF—BETFRETHROERBEDA A -2 v /XTS5 LNTES.
VLF @232, By IN Tk I0m EBH XA R—1L7 V77 RIV3IEXD27 v —
F7vFr (FARZER2A, BENEMEHEA 1A LAV, B3N T Sm AoZzELv
—T 7V (BREWEFR) &, 27— 77v5r (FA7ZER) &1EKZHVE.

BB, FvaF A, T 6D-D XV 4D-D RV, BEIL 0°C kT
11 BRThs. SEEHPT L 2 — 2%, BT LDTURLE.

*&EBIL, V4 v vk (US.A) # SF-106.77-050-NSH-01 7% 3 i (W 1 {EiXFH) H
7o, AT 13722m°, HE S8kg, AT 100kg oL, KEFVAZHALLSE
DEEEET 32.3km TH L. @HKEEAC Y 4 v v, SF-22.24-100-CYL-01

£ 7T OKRIHERHT v 24— 2L
Table 7. Specification of the balloon telemeter.

R SR B;;-IN } B;;-3N

Z# A H K FM(VSB)-FM R

TR AR 245.88 MHz ; i

B & B N 0.83W ‘ [ Vi

xXE7 v A4 AN —FT7vTI [ =

1w i3 FOHE i

BAEEERR 55 kHz 70 kHz

Bl oW O VSB (86-100 kHz) VLF E#i{s%E | VSB(27-35kHz) VLF [KHEES
IRIG No. 15-No. 18 VLF & IRIG No. 12 #+ 2 ¥ EEWE
IRIG No. 11-No. 14 #—=r 5X# | IRIG No. 13 F—r5XE
IRIG No. 8-No. 10 &
IRIG No. 7 RSB |

VCO % & B +1% LIF B A

VCO H & % 1% LI'F m E

REE W A —30dB LIF i
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THbh, BE 7.5kg, FH 139m’, FEEHHEL S7-136kg THA.

BRIRTHROZERT vELIL, Bt~V FEEY AT ANE D, 7YV x, b XA
~—i2kh, A2ATH, x—-wEESEHARE L. BEREMAR, FHRCHEARBLCETN
24 <=— (BEERSE, —50°C {tH) #HAEL, /7 =—filix Bergen KFH E-Cell
A =—%BEL, 2HEvATLELT.

2F v — bk B IN Fliz 75keg 44, 3N Az S0kg #p4x (BRAMUESR) =M1

B~ INT (%, BEHBWEAC 100m o0& T, EHB IO XHHEBGHC lrpm. O A
VvE—x—%HELE. I, ZEREBRERTREENZACLRL TV LD TH 5.

V- =Y 7 vr o, @WEBIKREHRUOELEE 4.2.2. K6z (X, /Y= —frH
=L

Total Weight ~160kg
Gas Iniet Tctal Length 83m
Balloon(13700m?)
(59.4kg)
dm
Degas Hole
(
Timer (0.5k 2 .
Pressure Switch (600mb)
Motor Battery (1kg) N
Cutter (0.5kg) ——= 1.5m
Spinning Motor {3kg) ——————>
9.5m
parachute (7kg) ———— > 7m
Pressure Switch (850mb) i
Cutter Battery (0.5kg) Cutter (0.5k3)
Coil of Rope
n for Lifting Down {6.5kg)
Radar Reflector (0.75kg) ‘11(
N
1.5m
T
; '
Nylon String (0.C31kg/m) N
2l m
VLF Wire Antenna —4—M—————> 4.5m
_l__AE _» OC Electric Fieid Antenna
X-ray Sensor Hole /
Gondola (Payload) ——— > 1.8m
(80kg) T™ Antenna
YLF Core Loop Antenna VLF Pre-Amp Sox
1% L3 y
YLF Wire Antemna ——m8 ——>
4m

3 ByIN RER751 b b va VR
Fig. 3. Flight train configuration of Bys-IN.
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Total Weight ~108 kg
Total Length ~78 m
Balloon (13700 m¥) —nwp
(59.4 kg)

Gas Inlet —» .1 m
Degas Hole —3
Timer
(0.5kg) » 1.5m
Cutter
(0.5kg)
Parachute —— 8 m
(6 kg)
Radar —_— ’
Reflector
{0.75 kg) gm
Payload ~——3
(30 xg) 1m
TM Antenna '——"‘:H L ‘*7
A
VLF
Pre-Main Amp R

VLF
Loop Antenna
(10 kg)

M4 B3N G754 b b LA VR
Fig. 4. Flight train configuration of By;-3N.

B,-IN, 3N 07 54 + + VA v2fRE, ThthK 3, B 4 1TR7.
4,22, BHWERAXv—vav

HERES L LTy, Stamsund /NEEO T, P AR—A TSV FRER L. OB,
=HAEE 200-300m oWz Eh, #HERERNFHL, BORCEFHERTH S DRE T,
WERILIZ, Bergen k2% X », S. ULLALAND ##Z (BERE(E) fl 2 4, Anddya SEERE XD
2405 SATHE I .

WER > A F A1, Bergen KEFEHBOBBALNL A7 2THY (K52MK), EHDOZ v
F oy —XFEA LV, Lcd»> T, REROFDEEITAT, EAVARIVENZEHT
T5. HARKERFERHL TS, KB, FA473, 7rvF AR THD, BEIEX
Ao UDEHRRzIVBY EFbh w53, RERSBERE R, 774 b v A Vil
B Ero BT, BRENIEFEIL, WmPRRcIbmhEFLoRD (R6A, ). L
S REERE, BREBLYHY TFMEREIEBTLTERLTW IS, KRR L%
Bl BB b T oh, BRI LE@HBERE o, BT 5 7 2Mh, BRI EER
5 (M6 k).
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Radar Reflector

Hz Gas

Gas Inlet

Roller

5m

VLF
Antenna

AUX
Balloon

(R

=W
|

[mr— e

Main L

Balloon Tail

Balloon

Fig. 5.

25m _L 8m
T

Bl 5 SERHERRE R

Configuration of balloon launching.

6 FERER & BAlS O BEFIRXAZ

Fig. 6. Schematic illustration of the separation of an auxiliary balloon and a

payload.

TVA—EZERR, BERSLIVRBEI OB TMAOBNTIHO 3ECREL, PO
BHRERE, 2HEEFEVICAKRT V7 7 2 AR CHACZBHRPRE LRI 2. BHERE,
ks, TV A2 ZEFYESEROBRIIFFCKREL, HERIOTVA—XFTALT
ESHIZELIRIWEEYE S, ¥ L. FUv 4+ %{Ex Stamsund Dff, Andgya
DRITHRCERZET L RS, AATRELT -1



No. 79. 1983) AA-/ 1wy . —EELERSRERSE 157

WERAEOREICE LTI, -¢Y ® Meudon Sun Observatory L H 5L, 7 ATHELR
TR % KGEEEHR, Stamsund ToOEEEYEM LA (X 2), Berlin o Free KF XD
HH, 759 7ATEDLNTL 2EBRAN, Stamsund O EXR X REFNTE X GHHE,
KERFT (@A) SHIEREME (S. ULLaLanD) DFERIC X Y IRTE S hic.

312 &y 1 EMOFE#EOR, 3 A 18 B 07UT (BLHRsEF 6T 8 Ff), Bi-3N ik
BRU72, HERESE, SERE m T, KRR, FEOWCET L. S, #
BIBIEDRRTRY TN TORETH - 1 DEBE TH - 7. L bIcBElGEY
ERL, 33 A 19 g 0632UT, FE&KHRAA L B3N OFEERETT - 7o WERE 1 F
R 45 7, SERIZEE 32km 1EL, KPRITICA-7z. BESRIEECHEL, 48FH
#, 74+ vV FhRIT, BRMOT VL 5 4 v XD BESHIRRI VIV EEX
R, ¥ 30 4%, Rovaniemi Jtficg&fi L7, &4 ~—EEL, 4BMHOFE T L 20 7
LR TH -7 | 3 8 20 g 1909UT, B,,-IN ofEka T\, FEICERIIRII L. K
SEROBREIT 69°03N, 18°07E 145, lkv—FI2kbiThh, BERE®RLID, SHI
LOMBIERYEERBIZL O AF LA, K712 B-IN, 3N oL x 58FHBERT. 1,
FEQILHEREE D 2 4 £ A ¥ o — W HEET.

4.2.3. B-3N FHIKE A

B,,-3N &Fkiz, 3 B 19 B 0632UT, fi&EZ oot —wm 54 7 A b — A OEIEMHICH
BTNt 74 VIV EDVF A —2F = — v ORBBRINE R I LE (K 8), L=
6.0 » Kevo Tl!% 0720UT X », L=4.8 o Rovaniemi -Ti{¥ 0755UT ffiT & h BEE /s,

Launching Bis-3N 06 32UT,Mar.19, 1982
Stamsund(6°09 N, 13°46'E)  Big-1N 19 09UT,Mar.20,1982

7 By-IN, 3N KERORL = 5> B
Fig. 7. Flight trajectories of Bys-1N and 3N balloons.
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®8 MDA ARy a—n
Table 8. Time schedule of the balloon launching.
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Fig. 8. Cosmic Noise Absorption data observed by Finnish riometer chain dur-
ing the Bys-3N balloon flight.
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Fig. 9. Time variation of X-ray count rate (I-min value) observed by Bi;-3N
balloon (after KODAMA; private communication).
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observed at Andéya and X-ray pulsation observed by By-3N balloon.
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Fig. 12. Magnetogram of Kiruna during the By;-IN balloon flight.
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direction (bottom pannel) observed by Bis-IN balloon (after OGAWA;

private communication).
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Fig. 18. Intensity of the power line radiation magnetic field in the frequency
range between 48 and 52 Hz observed by Bi;-1N balloon (after ToMI-
ZAWA; private communication).
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