PROPOSAL FOR EXPERIMENT AT RCNP

TITLE
Laboratory exercise for undergraduate students at Kyoto University

Search for astrophysical resonance states in %°Zn by measuring the 58Ni(3He,n)%Zn* reaction

SPOKESPERSON
Full Name: Kawabata Takahiro
Institution: Department of Physics, Kyoto University
Title of Position: Associate Professor
Address: Kitashirakawa, Oiwakecho, Sakyo-ku, Kyoto, 606-8502 Japan
Phone number: +81-75-753-3832
FAX number: +81-75-753-3887
E-mail: kawabata@scphys.kyoto-u.ac.jp

EXPERIMENTAL GROUP

Full Name Institution Title or Position
T. Furuno Department of Physics, Kyoto University D4
Y. Fujikawa Department of Physics, Kyoto University M1
K. Katayama Faculty of Science, Kyoto University B4
G. Takai Faculty of Science, Kyoto University B4
T. Doi Faculty of Science, Kyoto University B4
Y. Nakamori Faculty of Science, Kyoto University B4
T. Nishihara Faculty of Science, Kyoto University B4
T. Harada Faculty of Science, Kyoto University B4
Y. Furuta Faculty of Science, Kyoto University B4
Y. Kanada-En’yo Department of Physics, Kyoto University AP
K. Yoshida Department of Physics, Kyoto University A
S. Kubono RIKEN P

RUNNING TIME
Installation time without Beam: 3 days

Detector setup time: 7.5 hours
Physics Measurement: 16.5 hours
Total: 3+1 days

BEAM REQUIREMENTS
Beam line: NO

Type of particle: 3He?t
Beam energy: 25 MeV
Beam intensity: 400 enA



Abstract

TLEEBIZE VT Fe LD BVILEOLEMBBOFMIZ LIS A SN T WS, ZHUIH L, Fe X bE
WITHEDEPOBRIC OV TIEH OS2I B> T v 2 A% v, BIEAIS T 2 LB O 1 DIk T+
WML BT B D IR L 2D 51T T % rp-process & MEIEN 2 @FED3H %, rp-process IZ X\ 20D
R L2y ZBFEL, Fx1dZ oo 5Ni EifED NiCu ¥4 7 )L [5Ni(p,y)>" Cu(p,y)**Zn(3)%8Cu(p,
¥)39Zn(B1)3Cu(p,a)®Ni] IKHEH L7z, ZOR MV Ry 7 Z2FDBZ 20 E0ZFEMICTHN 21213 0Zn 0
b5 HEEBE (E,=5.106 MeV) SEfEOILIRIREDMEE 2 R 2 DD 5,

Lo L., 99%n 1 HHEBIEE G O BEREIX 2 F THIEER S T, M. B. Greenfield et.
al. 12X o> THIE S Nt B,=0-5.5 MeV Bl L 7 L ¥ — /IS 340 keV (FWHM) & Bk 5
BES 2 DIz TR,

Z 2RI TR, P8Ni(PHe,n)50Zn* St 0 o fRREHIE 2 47\, 05 WTTHI R o £ JEE 53 A % BRGRG T &
9% 2 L2k 5T, O%Zn OF T HEBIELE; B, = 5.5-7 MeV ICB U 2 iREZFEL, 20 J™ &2k
ETHIERHINET S,

mH. A HER A OFENIRIH TH 2 TYRIBEINEIZE P4y OWFEE L L TEMT 2,



1 Scientific Motivation
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2 Experimental procedure

2.1 Experimental Setup
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2.2 Neutron Detector

RS IE M 6 FEIR TR v F L — a VIR 2 T 2, ks v FL— a vRHIBOA
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HTFOZRLF - E LT 7TITRT, 510, Wiky v FL—v a vigiidz v 2520t 2 5 Ul &
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2.3 Beam Energy

AW T3 (PHe,n) KA 5 i 105 P10 X 2L X — % RATRE A IC X o TE R ClE 3 2 2038
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NREEE LS BFRE LS, 22T, SHe E—LDIZF)LF =220 T, RONP Ic BWTMEER D H
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#1 W vFL—va v BRHBICE 2T L+ BOMEEL B, = 19 MeV OFETICW T 28
R OBR, Wk v F L —F DFERERDEEIZ 0.15-0.7 MeVee DT I ¥ 7,

FOURIE (MeVee) HHET-& o MOMBEK (%)  E FHIUIR (%)

0.15 22.5 17.1
0.31 19.0 15.8
0.4 13.2 15.1
0.5 7.7 14.1
0.7 1.0 12.4
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RHEDS ) SN S o 2 EARE L . ZDHBDE — LA DIRFTIEMZEIC k> THEL 20T O T %)L ¥ —1i
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AHFETBELDH 2 OZn OFIET 2 V¥ —1d B, = 5.5-7T MeV THH ., D& ZHELM 0 I s
ZHEFOT X =P 2K (1) 1> TR L 2252 R 2 IR T, ZOLE, E—LDIZFILX—K
23D AFEpcam ZBEDFRITIHNT 33 keV EREL 72,

SHe £ — 4% 1.5 mg/cm? O 5Ni BEICHUH § 2 & BUHh o & TR Z 202 k> Tl S
BT DI RV EX IR ) BEL B, ZOHFETOZ 2L F K230 1, BERHICE T2 2 HeE—4 DT
FUFXF—HRICFEFEFE LV, ZRNEFNOE—LZF VX — I T IENPTOIFLF—BREE I ITRT,

#2 AFEpcam CHET ZHEFO TR X —Hi03 #£3 1.5 mg/em? Eo 5SNi BiNHhIc B 5 E—
H (FWHM), LADIFNFX—ER,
Fheam(MeV)  AE, (keV) Fheam(MeV)  Eios(keV)
14 69 14 305
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¥F—z2El 2L, HNPTOZRINX—HRICLZFERIINSI (D, ZRALF—ELBHICONT, A
HE—LDZRNF N DFENPRELLLZDDD, Epeam < 50 MeV 2B T 2B IIRENTH D |
IINE—SIREOBEI S IFEVE— ARV —DHE L\,

RIFZETIE, WM O MG 6 OZn ORERED J™ 2IkEST 5 2 L2 HIEYT, 22T, HE—
LAIZNVF =BT AMOMERBOGEE2To7, ¥ 32l — a VEFETIRBEAGE 2 — F NuShellX
[6] % JH\>"T two nucleon overlap amplitude Z&FH5 L, BMIEFHE 2 — F TFrescoy [7] 2 v TR
ZER L7, 30D E— AT XX —I2B T 2O R R Z M 8 1R, E—AZ 2L X =K\
BaiciE JT 2SO A E A OZALDEHE TH 505, E— AR NF —H50 MeV ICh B L J7
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RSSO ED AL S IERED J™ Z2IET L LHL kD, 206 ZRATITHIE
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3 Beam Time Estimation

DERE— LA LR 20, ARICECE — AL 2V ¥ —THEES NBEDTER T — 2 (8]
Z2HI2, O7n @ 5.49 MeV IREEZ LT 2 58Ni(*He,n) 0 Zn* KIGDIE % 5§ 2,
M82obuhdkdic, MERED J7 Z2HET 57201213 O, = 0°-35° DOFFEHIPHIC I\ THlE T
ZAEEDH B DT, A TIE, EBRERICEWVLT T JEIC6 20AKETHELRTH), Z2hFnoMEico
WCOERETHIE T 2 BREOHEEM %2 % 4 1[TR T,

F4 WEDFEET—5 [8] » o LTz Fay, = 25 MeV TD *®Ni(*He,n)%°Zn* (5.49) KIS D HEEE R
IZE T BT,

HQEL%E (alab) HC.HL dO'/dQ]ab (mb/sr)

0° 0° 0.22
7° 7.2° 0.21
14° 14.5° 0.21
21° 21.7° 0.19
28° 28.9° 0.01
35° 36.1° 0.0058

B OH EHEIE LR 0.1 m OFETH Y, B2 5 28 m OHiffIc 4 AiET 2 DT, MH#O T
12 0.16 msr TH %, T OBHZIFEIZ SCINFUL-CG5] Z HWTEHE LK 7 DfiREZ M2, EX 1.5
mg/cm? O 58Ni B Z A L, *He D& —AMEE% 200 pnA & T 5, 8L S o b 298102 & Bl 8
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HEnzhtEror 2L ¥ -y, ok 17 REZMDET % 12C(3He,n)*0* Kk, SCINFUL-CG
EHGEY S 2L =y a VHROZYEEZBGEET 2018 L Tw 3, JEE 1 mg/cm? @ 12C %, B
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BER6DXI) I,
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