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Abstract: A review of acticities by the Japan-Brazil collaboration is
presented. The collaboration work started in 1988 and launched 8 balloons
in total. A new detector featuring low background environment
(Welcome-1 detector) has been developed for the experiment. Using the
detector Crab nebula can be observed with S/N ratio around unity between
100 and 200keV. In 1990, we succeeded in observing SN1987A and obtained
an upper limit to the Co 122keV line flux at 1.0X10™*cm™s™" which
corresponds to 3.4 times of the solar ¥Co/**Co abundance ratio. We
subsequently observed Crab, Vela Pulsar (SNR), Cen-A (AGN),
PSR1509—58 (SNR) and GX339-4 (BHC) in 1991. We will present

preliminary results for these observations.
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23— (Crab Pulsar, Vela Pulsar, PSR1509-58), i&EISRAI%& (Cen A), 75 v 7k — )L
et (GX339-4) OB %17 - 72,

AEETE, 19VEEOBIMIEE AN, 7IVNVICBIUARIEROT DA B,
3.

2. WELCOME-1#H 2

WELCOME-1#H 2% (WELI-type COMpound Eye detector) 1319894 75 B %, FE&
% EAATE7240 keV~850 keV DFEX M » < MELA OB TH LY. 7 OBEMR O
FEIZOWTRTTIEEBORE? IZARRONTVWEDOT, =2 TlEZOBE & 19914E 1247
STZEREIIIOWTHAND., BRHEBEOF 2% £ 1127,

Table : 'WELCOME-1 ¥t 85D fg

IANFE—-L Y 40keV ~850keV
MilBoy 47 Tx A4y FH
(GSO(Ce)3.4X3.4X1.0cm*+ CsI(TI))
I AV F — 53k (FWHM) 28% (122keV)
12% (511keV)
i 8 0 it e 32usec
St 2N TITFAT
F AN 740cm® (122keV)
B 11 £ 67mstr GA/SZHIBA )

m

™ Photomultiplier

(R1847-05) Csl Anti Counter
GsO-«Csl Phoswich
Counter
(b)

Figure 1. HFR7 4 24 o Fh o v 5 % H O X 58 @ (a)—-2=» b ORFIfiA,
(b) Welcome-1 #H #5.

B 1(a)iZRg & 912, 5.5X5.5X220 mm, £ E140 mm DHERICsI (TI) P> FL—%
BHOM~703 ) - A7 577 ¥) OFLIS, EMBEE LTD34X34 X10 mm® O GSO
(Ce) ¥ ¥ F =% (Ceftifi Gd2SiOs) #[EE L, LEFHES EBREKF=2 2
R1847-05) Z#lAGEhLEIZh T v ¥ =% L. MIBEED GSO (Ce) & EFKEFD Csl
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(T) 2HDENEY 1 KOXBEFHEBEETHAMTOT, ZOEFHELLDOMMIZL LD
DERWNT HLENH L. FHIIE GSO (Ce) & Csl (T]) DEAWERERNRL S Z
EERFIFT S (ZnZEn60F /5, 9004 /%), AL, SNBEREHIZL > TERHE
(GSO (Ce) #54E8) NI AL F—BEDOH - - HE L FNT L2 EFEBE LR LY.
FERGER (CsI (T1) #5ED) IS ANVF 0K H 5 LM Ny 7 7T 0 FHEP LA
ETHOT, HERMCSI (T) Yo FL—F T2 T4 TI=IVRE»PDT T4 73 A~
LT, ZnEHIE, BARERERDORLRL Y v FL -8 —cHllhGbeihy »
=% T+ AT 4 v F (phoswwh . phosphor sandwich) 77 » % — LIT5. k4D FFEL
72D, EET 72 T4 T TSI A=Y OHRENORATHEM T+ AT 4 9 F -
VY —=THh.

BHSOEDHEHEY T DI, COHFR T+ AT 4 9 FH I 7 —64K% 8 X 8AD
< MYy ZARICHEN, FOE) % Csl (TI) P rFL—% 2 RETHES THRANTIOR
DT 7547« =) FCHAZKHH (~700cm?) HWEM 7+ AT 4 9o FH I 5—0

MBE A s FiF7 (1B, FER T+ 24 9 FH Y5 —3{EAMTITIEH S
B, 1LERKDAY ¥ —oDESERBIZ, HODI T T —NoDNy 775 FIEFD
HELLBEINLIOT, OB TEISIINy 275 F2eRBSE5 I EMHETH 5.
BHT =D T =&, AEKEEAICEEN SN/ VME (Versa Module Europe) &t
BED ZF M2 DIEINS., NEISRF -7 REEKICER SN TF—5 - La—%
(BmmVCR) Il s b &3, M EANDTF— 5 EHEXD/2HIZ PCM (pulse code
modulation) L= MIEYHEINL.

19914E & DA g,

- ADC £V 2 —VHDOE =7 K =)V FREIEDY) H/3) — 2 BE

CBREFICE DBEBESSBIRRAEIE L E ) 22T 57012, BKET)T

YT OFEEXEERT AL DICLL

AT —F—FT2a—NVEIBGHSO LTADC £V 22— % 1 /R L, TAC (HENXH

HHEH) DESEHAALF v P ANVEE S F v VANMR L TI6F ¥ A IIZ LT
RETHA. FIZLETOOEBIE, PHEFEE=FEIIBITHAIKER WET OEBRKERDB
BWIBEII R 1Y.
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AF LML > THEDSITHIZEHTESLD, BEFIZROM LiIZFZ AT/ TO T T LI
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Figure 2: Welcom-1 #Hig8DF+ > 54 2 AT 4
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atEHE S 2T 2 OEE %, 2 1R

B3I VB0 OV — O 2179 7290121%, LT OFIREL % EMICERET A LEN D
%. WELCOME-1# 3 idH IR COREEIEE I ~10° DK S EER L BB LTBY, =
DIKGEFEIR S DAL X IE T 5 72O ICHEES BRI R FRE 2 RE L. L Lo —
DIFITRER LMD 7V — T ORERERLEW RN & T RN F — DR BEHOKEE & BT 5
72O OB R MIE T 4 725 Cl TR KST, &SI FEERTRE L 7o fxd i
e BLEDND L. BIEFELDDOHI o TOIUE, KB ROMHE BT 2 2 &A%
BDTHAH. ZDRHAMNL GPS TI ORI E M FEREEOELE= Y —FT 5L 2T
LEkE LY.
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Table 2: 19914FFF 1 [0] H &I AEFTIRR
S| g o 2
18 H 238554 | HEk

19H 2 B354

J1AIE ON (FBE37.2km 4.2mb)

19H 3 B#0045

Ny 27T v FEI

19H 3 K205

Crab Pulsar ON £l

190 3 K405

Crab ON/OFF #ifll (ON : 2093, OFF : 30%)

19H 4 K309 Crab SR UMATIOEZAF v~ (5K FT)
198 5 B£20%9 Vela Pulsar ON £:i#]

19H 7 BF0045

Ny 27T v NER

19H 7 K255

KEOHEIZL S GA KT VT a DFIE

198 7 Er404%+

Cen A ON/OFF #i#ll (ON : 1004, OFF : 100%)

19H11#004 | PSR1509-58 ON #3ill

19H 1285404 | PSR1509-58 ON/OFF 8l (ON : 2543, OFF : 2543)
19H 1385304 | PSR1509-58 ON £l

19H148£09%7 | SERLIDBEL

Observation at Brasil 1991/10/30

Elevation

'Cen A 7.
3C273 6hr
8 ela 7.3hr
ot TGravghg | ool

10 15
Tlme(BL'li 91/10/30) !

10 15
Time(BLT 81/11/14)

Figure 3: ##I0[ 5 72 KK
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Cachoeira Paulista % (FEER4518004534F%0, WfE22183955744F)) DX ERFEM Tirb 7.
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EATH)ZENTE. HOHBIEIKEI A TBLOKEE Y — CkKEEREFHALE S
=) X AMBEATVRDS GA Ly — THRINGOLRBLHIB L /2. KERAZERS
DHIZHE AR & %230 a8 < & 9 1SRG L 72 B2 P CBURE A8, BUHEHE X
BHREDODNEEFL T ZENTEL., ZHBFEEITKRE A TWAEEVS T
WA S EICERRED, BIFHEL OMERE EIRL7:. Cen A Bl 9HFS XA
TG 22 5 7205, 2O F T OMNAHTEMTREZ KKICBEL AR L TTFERZ £ T
Wakely A2 Ak, —RmE R EOBRMOETRKEE ZhFhEK2, K3IIRT.

4. BAKER

1990, 19914 EEIAT LN /ZEHEI DT R DV CODIT D W THIBLIZHE T 5.

SN1987A Fk 4 1%, 1990412541375 H A DOBHT A F%E% SN1987A % 2. THE MBI L 7-.
BRI T E Co 26 DSt (122keV) 123 LT, 1.0X 10'4ph0tons/cm2/s w9,
ERREZR7. ZHUE, BFHEBIIB T A NEHBEOBENR LR NI % > TnbHE I Enb
FOHENRBEENT WS, FAEBICE Sz AV F =Rl 0 L CIEFICHROHIBRE 5 2
77,

Crab. 19914 1 [ H OBLHAITIX, SERDIKFFHEIZ IV 5 & [AREIZ Crab OELH % 1T
572 KALEIZWAWA R EIZH A Folding SBITOR R /RT. BHEMN LS TFHEIH
L JEM33.3974 ms 12— T BV AHDES 2B L7:Z &L e D, 72, X#HS
WADE =27 DM L Welcome-1# 23 TR SN X /L 2O E -7 O AH G 131T
—H L7, BMINBIIHRALZSBEO KSRGS, HHICE L7z Rb BFRE RO GPS %
FRALZ A7 20280, MHdkEZ (HRAEER) (CX BB 21T e TELI L2

Table 3: 19914EF 2 [a] B O EHEITIRIT
B % B o4 %
3 H 485645 | Mk
3 H 6 B§535> | HIAHIE ON
3 H 7ER205 | 360ERF v v
3 H 8069 | Cen A ON/OFF #i#ll (ON : 204, OFF : 20%))
3 H9K00%: | KRp%iBR L THIBEDHIE

3 H 9109

Cen A Transit £il] ((HEEENSED R4 B)

3 H10Bf00% | Cen A ON/OFF ##ll (ON :15%, OFF :15%))
3 H1185009> | WAGRIHIEIEZ AR S

3 H11K454> | R e.0s ON/OFF ##l (ON : 205, OFF : 20%3)
3 H128¥43%5F | GX339-4 ON/OFF ##ll (ON : 104>, OFF : 10%)
3 H14K505%5F | GAWIED7/-®360F A ¥ v »

3 H14kpa75r | HEHEH OFF, BB T

3 H158EF014>

SERED D BEL
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PSR 0531+21 Periodgram PSR0531+21 Pulse Component (10min)
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Figure 4: Crab /Y4 — O R. /£ Periodgram. AR IXEHRBA» S FHENS
KGAREAEFLTORERE. £ Crab SV H =D RN F— 2<% ML (105E 07—
7). FNFROWBIIMM OB R E IR,

L7, WAL, A7 =D AFI2E > TREBBEDHRAPHETE TS, 105BO7—%
2L B CrabD ¥V — DI A NF—ARTZ ML TH5L.

PSR 1509-58 Pulse Profile
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Figure 5: PSR 1509-58D/%)V 2. X# (b, TEAM] OFHER) WX (T,
Welcome-1 OFEMTREIR) OB B I ERBW D O FHE SN LER OV 2O,

PSR1509-58. PSR1509-581%, 3 CTIIaEMiZ2ERBIA T2 b TWAE P/ I —, IHAEE3
NH—=IZHNTHERBENTWAIS0I VBONIEILY —Th b, [ TAD] DIT-7-X#HK
EIK TOEP & ORIFFBIAIT, 60keV FTDANY PLOXRIIEHAT.IEML, B/ SV
2KV ALY H3TIUREITLTWAE I EAHL 2SN TV EY . Welcome- 118 H
2RI & o THEX R FEIE T3 T D PSR1509-58 DB AT 22 b, 8 X HFHIL T L E /<
WARFITLTWEZ EDHEEIO SN, TF0O 0V AR R LMRIL L —2IITH
-7z (@5)

Cen A. Cen A 3R OHLIVERBWOV L DT, ThF TR VI RV F— 8T
BUH SN T EEESRIE (AGN) THAH. AGNDOIZ RNV F— 27 pLIZBWTIE,
100 keV 2 S8 MeV D a7 ) THNMATD I T TH D EVH T EATRE SN T E 7225,
INFTHL2LZHEI o7 KLADOBEIKERE "EAY BHETHBEINLT -7 L
HbETT74 9 bTAHERGIIRLAL I ITHEBIZIB0 keV AL TH LM AT AU S 7z,
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Figure 6: Welcome-1 (2 X DWEIBEI S N7 Cen A DT RNV F—2Z2~RZ )L (ON .
5040sec, OFF :4800sec). "EAD IZ&BF=9 b TRLTHA.

5. ¥&¥

TN EOIEEHFEE S L CT19884FE A 5 19914F F ¢, WXH/H v I B\ T
SERIC L AREELIA T bt A X 7THOKEKYFTH EWF, #7125 L7z Wel-
come- 1ML ) THOKBLERAUT L LK L (F4).

Table 4: 77 2 )b — H AL REREERD £ £ 0

Year 88 89 90 91
Detector Low Energy Hard X-ray/Gamma-ray Detector
Gamma-ray Detector Welcome-1
Crab Nebula Cen-A
Target SN1987A SN1987A Vela Pulsar GX3394
*Co Co Cen-A GC
PSR1509-58
Ground Pogos de Cardas Cachoeira Pauista
Station W46°00° S21°51 W45°01" S 22°40°
Flight 2 1 2 2
Balloon [Mft’] 20 20 6 6.6 | 8.8 8.8 8.8
Altitude [km] 40.0 0 36.5(36.037.0 37.8 38.2
Observation 2.7hr 9.6hr 5.5hr
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