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Ba FIUM in solar-system abundance is mainly from

s-process, but is expected to be dominated by r-process
in metal-poor stars.
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Another aspect of 3p nuclei
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Daughter of B3 decay = pure s-nuclei




v-process

EC

| La131 | Lal32 | Lal33 | Lal34 | Lal35 Phaide)] Lai37 BRI N Lald0 | Laldl

9.87Tm

S9m 48h 3.912 h 6.45 m 195 h 6E4 v LOSE+11y 1.6781 d 3.

92h

32+ 2- 52+ + 82+ + T+ 5 T2+ 3 (7/2+)
i 5 : : : EC!I}
EC EC | T4 NEC 0,090 99.9098 [} B-
Bal32 B34 \Er135N\ Bal136 \ R 137 (KL Bal39 | Bal40
4 8306 m 12,752 d
0+ 3724 0+ 324 0+ T2- 0=
* * *
2.417 4.592 7.854 11.23 71.70 B B

8136 | Cs137

S kX 4 5134 | Cs135

Cel13R | Cs139

2,648y | 23E+6y 1. t6d 30.( 9.27m
72+ 4 772+ 5 17 712+
= w ®
: : 100 ek B : B B
Xel28 Xel29 Xel30 Xel3l Xel32 BGOERERE \Kel34 QK Xel37 | Xel38
5243 d 236E21 y pEERILFI 14.08 m
0+ 1/2+ 0+ 32+ 0+ 32+ 0+ : 0+ 7/2- 0+

* * * *x«
1.91 26.4 4.1 269 B

10.4 : 8.9 B- B

1132 1133 1134 1135 1136 1137

1127 1128 1129 1131
2499m | 157E7y | 12.36h | 8.02070d | 2.295h 208 h 52.5m 6.57 h 8345 24.55
5/2+4 1+ 72+ 5+ 7/2+ 4+ 7/2+ (4)+ 712+ (1-) (7/2+)
w x ® ¥ *

100 |ao g B B p [ [ B B Bn

Neutrino-induced double-beta decay of 134136Xe may
play crucial roles in production of 13413Ba in r-process.




How to determine ¢, experimentally ?

1. Direct measurement
Neutrino beam, muon-capture (inverse reaction)

2. Indirect measurement --- analogous interactions
Neutral current --- photo- & Coulomb break up,

(p,P’), etc.
Charged current --- (p,n), (3He,t), etc.



Muon-capture experiment at J-PARC/MLF/MUSE

Met

nod;

* prompt X-rays from muonic atoms
* prompt y-rays from (u,v xn) reactions
* B-delayed y-rays from daughter nuclei

were measured with HP-Ge detectors

Target; 199Mo (94.5% enriched, 80mg/cm?)

natNb (23Nb 100%, 20mg/cm?)
natTa (18173 99.99%, 167mg/cm?)



Muon-capture experiment at J-PARC/MLF/MUSE

Muon-target station

3GeV proton (25Hz)




Ge-detector . Ge detector




Net y-ray spectra (19°Mo target, 80mg/cm?2)

@ ~10° /s, exposure time = 7 hrs
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Net y-ray spectra ("tNb target, 20mg/cm?)

@, ~10° /s, exposure time = 50 min.
t~0hr

C nt Rate [ /keV/s]

t=13hr
10° ——
F [ 13hrs after irradiation
107'¢
10‘2

—
O.

RN
o

ZA W b Ww i vW'r

0 800 1200

oy

E, [keV]



MuSIC High-intensity muon source at RCNP, Osaka
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DC Muon Beam Line @RCNP
MuSIC-M1

MuSIC-M1 Beam Line
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@, : incident muon intensity
Z : atomic number of unstable nuclei, ®, : flux of unstable nuclei
t : accumulation time
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=) How deep can we go ?



ELEGANT-III BG rate . mioka

N. Kamikubota et al., NIM A245, 379 (196) _(1000m underground, 2700m.w.e.)
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