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Development of a new active target to investigate the nucleosynthesis in the
universe
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This project aims to upgrade the existing radiation detector in order to
conduct experiments to determine the synthesis rate of the carbon nucleus in the high-density
environment of the universe. In this study, a prototype of a new radiation detector using flexible
substrate technology was developed. The performance of the prototype device was evaluated using an
alpha source. While the signal due to the alpha source was successfully measured, signal cross-talk
was observed. We plan to make improvements to overcome the signal cross-talk in the future.
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FHOBELICBNT, REFFEOERBREZH ST S Z Lid, HERS AEHORIRZH 5
T B ETEHETHD, REFFEIL 3 2OT VT 7RiFNILEREAZRA L TERKINS
(RUVZNTNT 7R, BU T NAT 7 RIS, RFE 12 JR D R A /VIRRED FEECIRRE
~NHABET HRENEENTVDTD, ZTOREMRITI N TAT N7 7 SISO G RGHEE % Xl
T 5, TILET, RAVKREPILERE~REST 2RI T v AEOLNERE I N TE T,
ITF, Beard B2 L > T, HETRBERR EORBERE FCIX, Ty ~REICNAT, AL
REED DR THE & ORBEELC X » TEHBEEERE~RET 2\ENER I TS (1], &
DIBABELL Y — 1 VEREO B ZZ T 72 WA & OWELA R G EE T, ZOlEEINz 5
ERNUTNANTNT 7 KIEDRIGEEDEL 10 5 IR SN D AEMENH 5 2 LR BEimtHEIC L -
TRENTz, £, R®FE 121 FEIZEDRDITLEEKROMELE 2 DR T TH LT, RN
T IIT 7 RSO EBGREMEIEEZ 21T 5 &, BT RBEE COBFmER 7O A AERH K
LB EZITHZ LN din bl THREnTW5s [2],

PLEDNS, T ORBABELUIC LD N AT AT 7 RSO SHEE AR ET 5 L 1T HE
ThbH, UL, TONMEREZED 720121, A ARRE & oph 7o JE T EGELIT i £ 4 I
THOMEND D, BAVIREEOFM D THW =D, EREZITH Z LI RARETH T,

[1] M. Beard et al, Physical Review Letters 119, 112701 (2017).
[2] S. Jin et al, Nature 588, 57 (2020).

2. MO HM

AHRFGETIL, A VIRRE & P PE S IERMEBGEL 2 L = L TR 12 FEECIRREN ARk S N D Bk
DWW, DFE D, K 12 OEEREE S 10 MeV F2EE O e 23 JERMEELIC L » THRA Wk
REMN AR S D RS OWiaifE 2 BIET D, 7Bl AWOJFELZFIH 35 Z & T, MRS O Wi
FEERDD Z LN TE D, BA VKRB~ SN SO0 % RIET 5 I121E, A VIRRED AR &
STHHT 53207 V7 7R f-ZH LT, AEERIEICL > TRHE 12 D=L ¥ —%
RODVENDH D, LU, FRET V7 7 i O F —(F 100 keV F2EE & FEF TR 29,
BHEOERYY N7y I TITHENRNETH 5,

F 2 CHEX IIARREERO - DI 21T > TX7-MAIKo 7 7 7 ¢ 715 (3, 414 T
FRROR#EZTIRT 5, MAIKo 77 7 « 7 HEREIA BRI 7 O 2 3 IRTTHICHE 2 5 Z LR T
X DA A fEs TPC 2 W T 5, MAIKo Tl TPC OFHH A Z BELOER G 2 L LT
AN TW 5, BELK S Z RSN CRlET 5 Z & ©, B x X —hi Ot Z e L LT
Do
MAIKo TIIffiERL 712 X 5 EREE 7 OMHIZ 1 -PIC LI D~ A 7 v /X4 — 2 7 At
BEANTND, u-PIC IT5AH LOMEA 400 pm & FHEFITHINZD, TR F—N K
< HAFTORBENENRFOBRIZE LTS, LL, i LA EITT5 2 DA k
Uy AL TTATWB T, 32D 7T/)VT 7RO & 0Bt 223, £ 2T, K
WFE T, Al LR E M <HERE LoD, A LHEE 2 FOA MY v 7 0nb AW
60 E TR D 3 HHDA MY v FHEEICHEFGTHZ 2 AN E LTS,

[3] T. Furuno et al, Nuclear Instrument and Method in Physics Research A 908, 215 (2018).
[4] T. Furuno et al, Physical Review C 100, 054322 (2019).
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AMFFETIE, 8 HFHDA RV v TRt LEREZER T DI2HT-> T, 7 LF v 7V
AL, 7 UX T NIMRHEHANC X o THIR TR TRl W FeA H LRIR A2 £F> TPC JEtk
ZRUWET 2, ARWFIEO k) 72 HEEIX TPC DA RIS 30%30 cm2 O 3 J5 [ Ft A Hi L FEAk % B
¥ $5HZETHDHN, AWFFERETITARER)Y 5x5 cm2 ORIEME A RUE L7-, RUWELZAE
FeA LR OMRERI 21T 5 7212, Z &2 BEFE D MAIKo TPC {IZHAA AT, HER D 1 -PIC
VX HEE - OHEEEEEE B 2 TV D28, 3 JFIAHE A LA CIIHE RS 23 20 720 R %
D Todlc, TABTIESREWERD 1D 3 B~ R bIT- 7, BF L7z TPC ZHW T,
TIVT 7 BRI DR S B TV T 7R OFREME S A R T
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BAFE L7= 8 HlaFtat LEKIZE S TPC TT A7 7 MIC L AEB A MERT A LN TX -,
F/-, BEBFRYV 7 MERZ A M) v 7T ey hTAZ LT TAT 7 BORH E 3 kIt
IS D LN TE, TO—FH T, R ETEI L TRBRENTHWAEA MY vy 7HTr a1 A
h—27 55 MR HERR S LTz, ANEO R IR BUEES LB R THE bR 217> T,
70 A M= BfRET DR ER OB A T SE T,

ARFFERRBEIZOWT, SN EEIEEEE. RO EEE N RYET %4 2 40 EH
WHDFEETHREEITo T2, FEON 1 LT AYHFPEZEEHZREEEZE Lz, £7-, B
SEENEEEER L LT, ERRETuy—F 4 7 A2 LT (5],

[5] T. Furuno et al, EPJ Web of Conferences 260, 11010 (2022).
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