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Launching and Flight of B500 Balloon
By
Naoki Izutsu ', Michiyoshi Namikt ', Michihiko Tormumi ', Yukihiko MATSUZAKA ',
Tomomi Kawasakt ', Issei InMa ®, Shouji HIRavama ', Motoharu SEo !,

Yoshitaka SATo ', Takamasa Yamacami' and Kiyoho MATSUSHIMA®

Abstract : Launching a large balloon at a limited launching field is a long standing subject in Japan.
The volume of the largest balloon ever launched successfully was 200,000 cubic meters. This type of
balloon was firstly launched in 1973. A larger balloon with a volume of 500,000 cubic meters was
tried to launch in 1980; however it did not succeed because of burst during the ascending phase. For
launching a large balloon with a total lift more than 1 ton, the static launching method, we have used
for more than 20 years, has several weak points that may result in failure. We developed a semi-
dynamic launching method using a new launcher, which is fixed on the ground and has a freedom of
rotation around the vertical axis and an elevation system up to 5 m, as well as a leap-up spooler
system for holding a balloon bubble, in 1999. We have launched several balloons using the method.
In 2003, a balloon with a volume of 500,000 cubic meters, which was made of polyethylene films of 20
micro meters in thickness, was successfully launched with the semi-dynamic launching method. It is

the largest balloon ever launched in Japan.
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Development of A 2.8 . m Polyethylene Film For High Altitude Balloons
By
Yoshitaka SAITo, Issei IIJiMA, Naoki IzuTsu, Tomomi KawaSAKI, Yukihiko MATSUZAKA,
Michiyoshi Namiki, Michihiko TortuMl, Takamasa YAMAGAMI, Kouji ICHIMURA,

Tsutomu KoBavAsHI, Kiyoho MATSUSHIMA, and Takashi NAKADA

Abstract : Development of a balloon to fly at higher altitudes is one of the most attractive
challenges in scientific balloon technologies. We have been engaged in the development of the
high altitude balloon with a thin film since 1991. After reaching the highest record setting balloon
attitude of 53.0 km using the film with a thickness of 3.4 . m and a width of 160 cm in 2002, we
tried to make a thinner balloon film. In 2003, we developed a forming die and an air-ring and
succeeded in forming a film with a thickness of 3.0 # m and a width of 220 cm. Using this film, we
manufactured a balloon with a volume of 5,000 m® and succeeded in flying the balloon up to an
altitude of 43.8 km. We then searched for a good combination of resins to make a thinner and
wider film and obtained films with widths of 280 cm, and a thickness of 3.0 « m at first, and then
2.8 1 m. In 2004, we performed balloon experiments making a 30,000 m' * balloon with the 3.0, pm
film and a 5,000 m’ balloon with the 2.8 x m film. Both balloons were well manufactured and

reached the highest altitudes of 50.7 km and 42.6 km, respectively.
B =

L OENEEEZRAT 3 KEKOBRE L, [EPARBRHE I TCLEE, REEMEHEHAO -2TH
5, RAGKEH T A L2 2B TBHIELETLYBVEELRATI2RLOMBE LT
BY, 20028121334 pmE, PES0 cmD T 4 LA E WS Z L THARSEE KRGS,
53.0 kmAMV LT3, 20034, RBEEDF 4 217 —) V75 ORB LT, BA

VFHATETTAR RN TEM TR
?E’%%%ﬁﬂ%ﬁ

PRI TR 2L
AR

This document is provided by JAXA.



14

30um, IO cmD 7 4 L &% EHEL /2. 2O 7 40 L& B THRMES,000 m* O S5k 4 84
U, BEQSkmItBEI LI LIIHIILz, 51, BEOBEELAEFEx, Kby 4
LLIZHE LA ERDUZL, TE40 cm, EE3.0umBLU2.8 umD 7 4 L L &8k
FTHIENTER, 2004, TABDT 4L LEMANT, 3.0 umBE 7 1 LA THEFES,000 m?,
28 pmIET 4 L L THREES,000 m* DK ERAEUEL | KEREEREZ T 7. ThbDREIE, Th
T, EES0.7 km, BXU, 4226 kmlZFEL, SHEEEL 27 1 L ARKERE 7 4 L 41058
LT Z & AFEREL T,

EER  MEBIARER, sEEREk, SEEIGRY 5Ly T 404

I. EUBIC

TEELDBOBEICERE IS0, TOEEF+L0EL, BT LARENIIEETH 2. FH
Azt B T H AR R AR PR GIRE £ v % — TR 1991 ELISk, KB L0 E< T4 2 & TREkF
EEEEZM LS IMRICMOMATE S, Raventt L V58 mET 4 L AEEAL, EX, KEE LB LD
DIRFEER 17y, 1997F1T1EHRFE120,000 m’ % FIOCEE50.2 kmlEET 212E 572 2], ZOBBE I AR
TEROBUHeZ EEIZT 2 BERBEER, SEERNS, RS EESRAANEREE L OB T > T
7z, 19984E 7 b X FEREEE . SERBII T E ML THOL T 4 LAOBIRABBL , A 20k Vil XD A%k
LAY 7L ViEllee 3 2L T34 pmfE, 80 cmD 7 4 L ADRBIZHEIIL 72, BELDZIDT 4 1
AEMOKREREL, TR A B 311 4], 200290121, #F5560,000 m* O KERE RE X ¢, B
53.0 kmiZHFRES L Z LIZHIIL T3 5], ZOBERIFIELA-REAERSEE51.8 km& 1230
FERDIIEFLZEOTH -7,

KA4iL, 2003 &, HE, 74 LL0EEMICHELIZCD . ©AA, BREOKE EREREEET T,
ib%wﬁﬁuﬁﬁé@%:a@ﬂﬁfﬁé.L@L,%&@ﬂ%ﬁ%%gﬁﬁ@%%@ﬁﬁumWLfﬁb,
Pl FHEEREL LA2E ZATEEIZZIZEETAELZ Y, FROERG0,000 ’DREROE X 274 mizs KO,
Zhd, ZREEAKEREHATORRI60 mOFFIIMHE L WD, 22T, BEEEERT 2 -DICABEMIIEET
BB, AT A INLDRERBIZTHEBE I LIZL T,

KA ERBEREDOLR T, £330, mE, TR0 cm® 7 4 L 2DOEEIZEINL | ZhEd - KEkER
Efrofz, 51T, KDELSTL0IE L ABIEA L, RIERELRR T2 T, HEl0 em, 3.0 xmE
BEU2S umBOT 4 LAKBUETEIENTE, TG &M EKERRIMER AT -7, KHL TR, ZHb
DEBEDRR EBUEI N7 4 L AORFMB LU LT 4 L 65 AV SEROTREIER I >V TN,

2. 3.0umE7 1L LADEIE

Ak, 1998 ICHBATIRA 7 1 L ADBKE A, EA34ym, WESO ecmD T L AEBR LA, 20
BRRHCE 74 L 2% KDELS LD ERALD34 pmBYRBORFTEH 572, 74 LaBE L3k, 7404
DEEMOREZHE LD, LA Z0BMBEHLETAY v MEEIKLZZD LTALS, T4 LB H LR
Loz, FHCBHEFAIZHTI TLE 2D LTHEAREI GBI ENTE R o7, T4 L LDEH%
AHZHIE T ENE T A L ADOBBEA RESEONZIMEENE & 5722, REIZHWTOAEER, Tk, kb
FECEHT7 4 Loz BUET2HNTHREENTEYD, HHOHBZSIZEHMCRTE a7, 272, [Ek4
BFT 2 LTT7 4 L aOIWENS0 cm& <, BEOFHA 12 B0 LB TH 72, 72& 213, Raventt D58 um
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BT 4 L A0 cmTHh 5. T AL LDIEERL 528 eRkAaa, BREICHCTO L4 20EER
0cmTh D, TERIEN T % 72Blow Up Ratio ' L7TRRE TH -7z 2 &6 HEF80 cmifRENTL E =T,

TR OMEAREST 0, BAZGORESEE IR (17 5N AEREL0 cm, 2 Uy ME2S mmD £ A
2. HMEEHEATELE LT ) Y A ELZ, 2T, T UV IOAERZRUBEERAL L S
%, 3.0umlE, FEN0 cmDT7 4 L2EHETSHZ LHRTEF, XBID, F4A5MBTEIET30umE,
12110 cmD 7 A L A ETEUET B2 e N TE 2, R1UD, 74 L 205 5ROABRMRERT. BRIk
A5 mm, B X 25 em®D & Y AL ARG, EE100 meomin T T HIRD , IBIOTAMRER TS, Ih
EDT 4N ADELE, TA T T A~ —DHERETEIMBTE AV, BRsZVOERZWEL, HEZ
0.920 g-em ' EARELTRB TS, ThEDT 4 LARKRTE FaolUamL, [EKT 4Lz LTHE
BRNWT ENb o, Ak, REMOEEE, BARE S BEAMUORERFEEMEEICA L.

21 3.0pmE7 (ILLDE] SR HEREH

BA i | RAERE (kg om ™) AT (%)
(pm) (cm) MD TD MD TD
25C

3.4 80 41040  370%30 | 520E50 96060
3.0 100 | 370+40 36020 | 660-=30 90040
3.0 110 | 270+60 21010 | 550480  780£30
—40°C
3.4 80 61080 460120 | 33030 570+30
3.0 100 | 45040 41020 | 36030 50030
3.0 110 | 58060 450:£40 | 450%30 460£70
—80°C
3.4 80 69050 64070 | 22020 380£30
3.0 - 100 | 460+30 42040 | 170450 15050
3.0 110 | 460%+20 31030 | 150420 140£40

3. 3umE7 1V A% BVE5000 m® KERER

20034, 4 123.0 p mE, FFELL0 cn®D 7 4 L 4 % FVCHRRES, 000 m’ O KER & BUEL 72, ERD34 pm 7 «
LATEYE L 7B L T 5 &, KERD S 3L A8H 5 A2~ L, B8 6.82 kgh 56.10 kg NEA L
7. SEREMEO I, BEBOBEEIIKRERELTHY, /SALBOWMIZ LD EEROFE S 2RI L
e, EEEOR EIZEDER - TH D,

2003E9H18H . ZORERAFAWT, “HERSERETIC CREMRER 217 - 72, HLIZHRABRETS. ZOK
RIESHECHER D423 T0s, KRR EBEET 520, RO gAML T35, #l
PREE A AL CRICE DIREAINE, BEAMEL . SERANOF AREABHELEAN T, HASRREE
FAXN%, BIMCEB L, 4 3y 2 REREIC X O EkL 72, K2 icEEdiiany. EROEBEER
B RER & AT SR AUEHIO 260 momin T A SIEXML , BITIE350 mmin T & &Y, BE438 kmET
BELZ. B25< . ZITERHAHAL TN arsnzdoeBbh, g, SEBEETLEZ 20
FEZLD, AT 4 LABKERHE UTERIZWA S Z &AW b o7,
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30 T A
[ N ,
40+ /7' \ —
- A 7
Balloon 6.10 kg e / n
Accessories  0.26 kg = A
Gondola 2.01 kg £ , y ]
g 20 — /j( .
Total 8.37 kg : p
Free lift (30%) 2.51 kg o // \ Z
Total lift 10.88 kg , //// .
] t L ‘ L 1 TS S S Y S S I |
09 10 11 12 13 4 15

JST [hour] BSC3-03F-RH

B2 3.0pmE, FIR10ecm T 1 ILALILLS

i so0pumE. fiB110cm 7 1 ILAIKE D
£35,000 M EEOSEHE

5785,000 m*° KEROREIERL

4. 28umET 1 ILLDEER

Told, THITENT 4 L L% 8ET 5729, Blow Up Ratio2 AEL$52 &, L0 XWBBOEA+*FH~NS
&, OZEOWRET > SEBYELZT 4 L ADIESI0 emTH - 72Di%, Blow Up Ratio THIR X 1T
WEDTIEELS, T4 NLADEERDBOEN120 c mThH 7T 8IE2EDThHHo72. 72T, BEIHHED
MEA3150 con D RAREEE & vy, TEH A —/8—8 ) 25 L Y UMERITO R 2 BEORIEORA# VW OhR LT,
WET AL LU ZEA AL, B2ITBIEORA L BUE SN T A L LDEL, BE 0. FiZb5
KORARINIZIZ28 pmfE, IR0 ecmD 7 A L L ZBUHET B Z LT E 2. ks, BWEMMURNE, BT L
RAMUOBERIFIIHEII R L 72,

R2 RV NLEBESEEEOES

TANLES NyTF 4 g RA B A EiIRES
520F  2525F®  3520F9  43030M? 53021M° [ m] [cm]

No.9 ZM056 46.5% 46.5% 0% 7% 0% 3.0 140
No.10 EX3392 47.0% 47.0% 0% 0% 6% 3.0 140
No.11 EX3469 0% 94.0% 0% 0% 6% 3.0 140
No.12 EX3470 0% 0% 94.0% 0% 6% 3.0 140
No.13 EX3469 0% 94.0% 0% 0% 6% 2.8 140
No.14 EX3470 0% 0% 94.0% 0% 6% 2.8 140
No.1 ZMO056 46.5% 46.5% 0% 7% 0% 34 80
No4 EX3392 47.0% 47.0% 0% 0% 6% 3.0 100
No.5 ZMO056 46.5% 46.5% 0% 7% 0% 3.0 110

a) UMERITE0.913 g-cm O #ifE,
b) UMERITE£0.926 g-cm D18,
¢) UMERITZE0.931 g-c D RIRE,

/

FE&d,
FEWUDTFL v

& FEHAEDZY » THl, N=2AKY v —FULTZEX TER %D L # 7 3
e) FHEEDZ Y v THl, N—2HKY v —IZUMERITCEEI3%D T 37 3
EXF VA VBREED,

4
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30 4mDT 4 NAIZTEEOHEE KT 5 & No.ll%fi%é@%f% D, BEEIEIZENRS & No.10, No9,
No.12DMETH » 72, No.120iBs, REBRAZETH D, FHIHAMIHEITLEI 22 B 57, NoIbits
FHZHETTLES 2B, 2 DT 49 ¥ a2 T4 fJ‘iib“Cbio“CL\Z). % ZTNo.1l & No 12OBEAIZT
K0T 4L LAOBREIZHN L No.13, No.l4D28 ymE T 1 L A% K", BYEIEN0.13DITH No.14 & DEZT
BHo7z.

#3127, ThoD30 mE, 28 ymBET7 4 L LDF| SR ABERA R T, BWE-MOHRR, BXRE &R
VOBBERGEIEIIR L. IN607 4 LARKETEHUERL, SEAT 1 LA LT aRts
BoTnd, KEOBUEIZH 7> TRRENBEES TH-7NollENoI3DFEE&EEZ AW I & &L,

5. 2004 OFIRE!

2004 FDOKERERIZH /20, ?ﬁ/ﬁ? FIOOKEREEEL 2. 228 ymE, W 140 cmD 7 4 L A THEMEL
7 RRE5,000 MO RER (BVTS-1), &5 —Dd3.0 xm/F, FFHE140 cm® 7 4 Jb & TEYE L 7265 30,000 m’ 0 &8k
(BV30-2) Tdh 5. FUIRHES, ooom%wfsk LD R AT,

SERERR TRICHERICRIRARIET 3720, A, @2V AEFRFER L, JOMIIKERIEL B
FUB X NSFAANLHTRHINTHED, BRHEKRESOF Z2EALICH v # — 2B L MTEE ST

. RERBERRICIE, BEELTWAMA Sy 2 —TUIM L, SIERXSILEFEHRLS. R, B ﬁm%
Lﬁwﬁ%&ﬁﬁt CEHRSOE THEZAMA L OSILOFHEET>TE2, L L, GEEKERD

$£3 3.0umEL28umET 1 LLOE]HIRY HEHHE

T LTS | FRRE (kg om ™) BRI (%)
MD TD MD D
25°C

No.9 36010 280+£10 54020 77040
No.10 31040 24020 45040 84030
No.11 36020 270%10 570120 720%£30
No.12 290130  240=%20 55040 690140
No.13 340+20 25020 61020 790£20
No.14 33020 25020 56020 770%30
—40C

No.9 430430 350140 29020 370%50
No.10 50030  470%30 38020 54040
No.11 42020  310%20 360420 310140
No.12 41030  330=%30 33020 380%£60
No.13 44010 44030 | 400£10 460Xx70
No.14 50040 32020 350220 300440
—80°C

No.9 61040 630%50 20030  160%30
No.10 49040 50040 14030  140£20
No.11 49040  520%60 23060 230%30
No.12 700130 490130 25010  150%30
No.13 66040 46020 230120 210=%30
No.14 570£50 42020 24020 15030
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B, BEEE M kel B0, KERTEHO 7 s L ALB EHEH L OEBROBE I L S5 g2 ane]
BB WS HEYRS -72. SE, BRLA-AERCOMELBHEL T3, X512, SEkeBigsGso
BEL 2w/ ®, SERICHEEBSROEEN 2o Th ), AL A ABNKRMEARTWI &, Bl LH
—DBFFIZREDET T 5720, KEOERABTETHEE 1S 1Yy hEb5, FHLEHEIDRL -,
20045 220, ZHeRGEREIAAT & 0 2.8 u m 7 4 )L & THEYE L = BVTS- 1 5EROREAER A 175 2. H3IZK
ROFFIWR AT T, [SEBIR LR SN 2 MTARE T 5 201TV ) 2 7 2 HBEL, RANE, SF2HE
L7 CPSZEMB L UHIFREE # R L2, SERAOHF ZFEARTHTRIZ T, FAFEARICEB KL,
FAF Ly o BERBIZTHRER Uz, RACSERO @EiR AR T, B9, FFEEIE210 m-min 'TH O, &A1
DR U CEBARAGIZI3350 momin ™' & & D B EA2.6 kmlZEREL 72, HSIORT & 510, KERETEMBBEL=7-0,
SEPEEO Y FAREL, TSI ERE | SEREBEL 2.

=

24 #5000 iPORHOER

T4 L ABHESHE SEH R TAK Raven Industries Ltd.
T4 UMERIT StratoFilm
T4 LE 28um 30um 34 um 5.8 ym
T4 LR 40 cm 110 cm 80 cm 140 cm
TERBUES L R
KER% BVT5-1 BV5-1 BT'5-5 BT5-31
REV 28 2 48 28
[ERES 23.3m 23.7m 22.9m 23.7m
&k 32.8m 32.8m 33.1m 32.3m
g 5.70 kg 6.10 kg 6.82 kg 12.14 kg
HAFEAL 20X1 20X1 20X1 20X1
PR &L 1 EL A9V

29— HD3umET 1)L L%EFO2EE0,000 m*OKER (BV30-2) 13200445 A 22 HiZ =R KEREIATIZ T
FRANFERZIT - 72, OISR A RS, TH6IBITVI X 7488, [EROWELMEs T =4 — L7
KEROTRIN & & BE L CPSZEMD L UMFEEE 2 AW THE L. ZOKIRKIZKZ VWD, [ERADH ZE
ARBBATIG, 270y 7 F G BEREE TRIRERIEL, #4530 7 BEREICTHRERL 72, KB4y,
HE230m min T EFL, BEMITIE390m ominT  THEEA BT, SES0.7kmisEL 2 (K4). KERIZRSIC
AT RIIITEIFHAL 20, [EPEIY FEARBEL, TSI EFEH 02, A 199741258 ym/E
T 4N LERGCTEES2 kmlZFEL TV 52, ZOXEROEREIZ120,000 m*Th 5. FEIZ1/4OEKE CRBED
EECIELTED[2], BT AL LEHRLERENERIZSG N >TNBI b2 b,
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Balloon 6.00 kg O
Accessories  0.68 kg O
Ballast 1.00 kgO
Gondola 3.62 kg O

Total 11.30 kg O
Free lift (30%) 3.39 kg O

Total lift 14.69 kg O
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60» T 7 T T L T T T
50 } y -
/ 1
58.6 m 1 I ]
Balloon 17.66 kg £ s / i -
Accessories  0.88 kg 5 i | i
Ballast 2.50 kg R | 3
Gondola 5.25 kg 3 , | ]
Total 26.29 kg £ wf o
. r \ :
25.9 m Free lift (20%) 5.26 kg . 3 \\ E
| Total lift 31.55 kg [ v
£ E ]
5 9 10

IST [heur]

6 BYV0-2KBROTDER. X7 BV30-2REROEEHER.

-

»%é&?%

.

8 BVI0-2TURMEEIRCHIEOBT.
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6. £L®

34 pumBET 4 L AFAOWEFIRCEDIERRERREEL0kmIZBEL 228, 2003F XD RA4IET7 s v m X
DNELSTHIERAHEML:. BFOEBIZHOMT 6N B L) AEEI cm, 2V v ME2S mmD A 2B LU
AT L=V g VR, KOHFMBEENENRTCER T V2B ELL, ZhOoOBEZHNT, BT 4
N 2 D ELE] :v}#@;‘ibf:é:_o BR300 pm, IO cmD T A N LFEYETHIEBNTER, ZDT 4 LLIERK
A& LAl eE-oTh0, 207 40 A& O TEIEL 7285000 MO S ERIZEE43.8 km £ T LS
FRBILHATER, ZOH, K0EVT 4 LLAEWEIZHEL 7-BBOBE A% L, Blow Up Ratioa k&< ¥ 5
BANA . BAEOL TS, HA28 im, HEI0 cmDT 1 L4 THETE B L5125 7. 20044, 207 4
b & O 72 R FES,000 m*OKERE , JEA30 pm, 140 cnD 7 4 JL & % BV 72 fREE30,000 m* D RERDO KBk %
BUEL, REERB AT o7, WThOKIRSMEF I LA L, 2hFh, 8E426 km, 507 kmE TREIH5Z
ENTE, Eﬁ@?\%(il%?ﬂi(:ﬂ%@&&u m TR 120,000 m* CHID TEES0 kmlZFIRE L 724, BIETIZ1/4
DEBOTITHOkMIZBET B2 LA TEBLLSIZED, 74 L LDFEBLORBIIEEIZEN > T 5,

SH, 28ymOT7 4 L LAEROTAYMORIERAEEL, BE, HRARSXIKEELSOEHICHRE T 2HET
H5.

i B

KERT 4 N A OWEREIL, [SAS/JAXA L FHERE, LHEMLTROLEFRICL 80 TH D, [EOEED
RAEMENT > T3, RHMIRORINE, ZhZhOSHOEMEDOE OB THY, ZIICERER#EHL
RS, RIRIZH -0 RBEE ShBHO—RIL, CEFFEEORFHEMITEE (No. 14205142) 12X DBIRL
NTn5,

PEAS 0, fth, BORCRCETHMEHEM RS, $10%, B15, 89, 1974
IR =22, M, FEHMSIRARSERESTS, 1, 1998
AR T, fl, FHPIEIARTIRERES 405, 1, 2000
AR TR, M, FHBETRAT SR ES S, 17, 2002

(1]
[2]
[3]
[4] Ji

(510 508, {1, FHEPIApiepr i ResEs8455, 1, 2003

fig
i
i

ik
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Issei IyiMA’, Yoshitaka Sarmo!, Naoki Izutsu’, Tomomi KAWASAKI',

Vulihiko MATSUZAKA', Michiyoshi NaMIKT, Shigeo OnTA', Michihiko TORUMI',

Takamasa YaAMAGAMI', Yusuke EBIHARA®, Masaki EJRe, Akira KADOKURA?,

Natstio SATO?, Hisao YAMAGISHE, Yusaku KaTavoss®, Yuki ToMIDA’,

Mori Fupi*, Hiroyuki MURAKAME, Sadayuki UcHryama®, Yuji KONNO®

Abstract . Four Polar Patrol Balloon(PPB) experiments were performed in Syowa station as a

project in the 44th Japan Antarctic Research Expedition (JAREA44) from 2002 to 2003. Unfortunately,

two of the four balloons including the one for the cosmic electron observation were not successful

due to the incorrect action of the command system caused by static electricity in the dry Antarctic

climate. We retried another experiment for cosmic electron observation in 2004, as a project in the

JAREA4S. To support these experiments, we developed a new housekeeping system including

communication device using the Iridium satellite network, a power management system using

solar batteries and an auto-level controller to maintain the balloon altitude. We launched a balloon

for the cosmic electron observation on January 4, 2004 in Syowa station. It flew 13 days around the

Antarctica and all the housekeeping system worked well during the flights as we expected. Fruitful

scientific results are expected.
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Flight Experiment of Capsule-Type Vehicle with Membrane Aeroshell
using Large Scientific Balloon
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Eiji SaT0", Yuuki TSUTSUMY, Kazuhiko WAKATSUKI’, Akira SAKURAT’,

Tomohiro NARUMT, Takashi ABE®, Yukihiko MATSUZAKA®, Issei IIMA"

Abstract . Membrane aeroshell has a potential for application to re-entry capsules and planetary-
entry probes in the future due to its low mass and low storage volume. Its characteristics, however,
is not well understood particularly in high speed flow regions. The flight test using the scientific
balloon is conducted to demonstrate its high speed flight capability on September Ist, 2003. This
paper describes the outline of this project, the development report of the flight model with the
flare-type membrane aeroshell, and the results of the flight tests. Despite the flight model dropped
with a gondola because of the trouble in the separation device, there are a lot of accomplishments
in this project; 1) to obtain the knowledge about the deformation, stability, and aerodynamic
characteristics of the flare-type membrane aeroshell by pre-flight wind tunnel test, 2) to
demonstrate that 1.35 meter diameter membrane aeroshell can be stowed in a backside of the 0.5
meter capsule and deployed automatically in the ground test, and 3} to verify that the almost all of
the sensors installed in the capsule worked normally at the high aititude and the deployed

membrane aeroshell can withstand the actual flight environment.
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Observations of stratospheric O3 and HCI at submillimeter-wave

By
Yoshihisa IRIMAJIRT, Takeshi MANABE', Satoshi OCHIAL, Takamasa YAMAGAMT,
Yoshitaka SAITo?, Tomomi KawaSAKT, Naoki IZUTsU?,

Michiyoshi NaMIkr’, Kaoru SATO®, Isao MURATA?

Abstract : The second flight of BSMILES (Balloon-borne Superconducting Submillimeter-Wave
Limb-Emission Sounder) was conducted on September 7, 2004 to observe stratospheric Oz, HCI
and so on. An offset parabolic antenna with a diameter of 300 mm, a 620 GHz-band SIS
(Superconductor-Insulator-Superconductor) mixer cooled by liquid helium, an AOS (Acousto-
Optical Spectrometer), and 3-axes fiber-optic gyroscope are carried in BSMILES. The gondola was
lifted to an altitude of about 35 km by a balloon of 100,000 m” in volume. The system operated
normally and emission line spectra of O, HCl etc. were successfully obtained. The experiment

concludes that the retrieved system is reusable.

Keyword : stratospheric ozone, submillimeter-wave, superconducting receiver
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Stratospheric Air Sampling Using a Balloon-borne Cryogenic Sampler
Over Syowa Station, Antarctica by the 45t Japanese
Antarctic Research Expedition Team
By
Satoshi SUGAWARA!, Gen HASHIDA®, Shigeyuki ISHIDOYA®, Michiyoshi NAMIKI®
Tssei IIMAY, Shinji MorIMOTO?, Shuji Aokr®, Hideyuki HONDA'

Naoki IzuTsu?, Takakiyo Nakazawa®, Takashi YAMANOUCHT

Abstract  Balloon-horne cryogenic samplers were launched from Japanese Antarctic Station,
Syowa, on December 26, 2003 and January 5, 2004 by the 45th Japanese Antarctic Research
Expedition team. Stratospheric air samples were successfully collected at 11 different altitudes
from 10 to 30 km. After air sampling, the cryogenic samplers descended using a parachute and
landed safely on sea ice near the station, and then they were recovered by using a helicopter. By
measuring the pressures of air samples collected, it was found that their amounts were 9-18 Lsre,
which are enough to analyze many atmospheric components. It is expected that long-term
variations of the atmospheric components in the Antarctic stratosphere are elucidated by

comparing the present analysis results with those of a similar measurement made in 1998.
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Measurement of Geomagnetic Filed by Fluxgate Magnetometer System
Onboard Polar Patrol Balloons (PPB)
By
Yasuho Nisu10", Fumio TonvaMa, Hisao YAMAGISHT, Akira KADOKURA?,
Natsuo SATO?, Takamasa YAMAGAMT, Yoshitaka SAITO®,

Michiyoshi NaMIKT® and Yukihiko MATSUZAKA®

Abstract : The Polar Patrol Balloon (PPB: Polar Patrol Balloon) Project that was planned for the
polar geophysical observations was carried out by the 44-th Japanese Antarctic Research
Expedition at Syowa Base, Antarctica in January 2003. Fluxgate magnetometer system was loaded
on 3 balloons and the geomagnetic field was measured. It is very difficult to detect vector
perturbations of the geomagnetic field by balloon because the motion of the sensors during the
flight is irregular and complex. We have developed a high resolution fluxgate magnetometer
system that is composed with 8-directional sun pulse sensor, 2-axial clinometer and a pulse clock
counter.

Two PPBs were launched on 13th January 2003. Their flights were apart 150 km from each other
and at an altitude of 31.5 km. We were able to get 2 magnetometers data for 11 days and 25 days
respectively. As a result, the attitude change of the gondola were detected but small perturbation of
magnetic field vector was undetected because of balloons were not rotated due to spin motor
trouble.

We describe here the new magnetometer system and results of magnetometer data analysis.
B =
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I. B

RBRIZEH O F B O B BRI FBARE 42 VB U CR2EMBICH OB EZ22 IR 2 RE L 2 RS EET 5
ZEPHSNT WS, ZORFEREFIH U TR, & BRIk A5 LW 3 PPBERAEmE N T 272 [1].
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(PSBL), (KMEERRQLBL), v v AR, A7 AT, Bl oo ke 2SR E R % 4 U 2 w4 Bl
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DNG TR T 5 HE ORI & B4 FBET 2L -2 2 5 2 2 —EEBRAEHE S A, 200361084
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& BE—T, BRIESHEEES, BH VB, MBI, 4o I XERGE, BREREAE TR
koM a7 [3]. ’
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0.01° ITFTIRETIHENS DT, KIKIZLHWBBHE T 0 b VRGO AMER AT E 2 [12] [13].
1987 Iz b —HEARER v % — TOREERI- 70 b YREHETE 7 9 v 2 27 — MEHE RIS X
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(0.25nT) ©7 7 v 2 A4 — FEHEtOBEAFBL - [2] [15].
TTTIR, SERBHEO T 7 w2 25— MENETY AT 48, BT - 2 OFFTRRISOVTHET 3.
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2.1 WA RAFTA
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vESORRICEH T Mhilt vy, KBS A+ 4 (SPS: Sun Pulse Sensor), fHFEIA—1kE k-
FE XSmOV A A LTWS, ABSLZEYHIE, <R FORDIZSED A Y v b HSEERRETH D
AL, ZO FEIZ2RSOMEBEE Y HAEZE L TN 6hTw5, Bhatt Y OXETEET Y F7ORE
BRI L A7 iEaHEI D IR D ([ St F42, ETHRESEREAF e - L TCRBESNETY FIAEIC
MBI TS,

F1 WAHEY AT LD

Fluxgate Magnetometer (3-axial)
Dymamical Range + 100000 nT/axs
Resolution 025 nT/digit
Sun Pulse Sensor (8-directional)
Dynamical Range 0~+450 deg/dir.
Resolution 0.2 angular munutes/dir.
Clinometer (2-axial)
Dynamical Range 12048 degrees/axis
Resolution 0.3 angular minutes/axis
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. Data
PPE No Sensor Sensitivity fampling Observation
(Year) (sec) (Days)
#1,2 Proton 1 nT
4 3 18-2
(1990) 0 3
Fluggate (3-axial) I aT
#3,4 Proton I aT
30 9-14
(1993) Sun Pulse (2-dir) 0.3 deg
Clinorneter (2-axial) 0.3 min
#0010 Fluxgate (3-axal) 0.25 T
)y Za s ¥ l -
(2003) Sun Pulse (8-dir) 0.2 min 17-24

Clinometer (2-asal) 0.3 min
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Russia-Nippon Joint Balloon Experiment (RUNJOB)
By

Shuichi KURAMATA!

Abstract : RUssia-Nippon JOint Balloon experiment (RUNJOB) started in 1995 to measure the
chemical compostions and energy spectra of the primary cosmic rays. We had 4 balloon campaigns
till 1999 and launched 11 balloons were launched, out of which 10 balloons were successfully
recovered with more than 130 hour flight time.

This collaboration is very close to the end and we shall summarize the experiment and point out
some problems.

This report do not represent the opinions of the collaboration but include the personal views of

the author.
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