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y ray Sources

Radioactive Isotopes/Reactor
Bremsstrahlung/Electron acc.

Positron Annihilation in Flight/ Electron
acc.

rvew | aser Compton scattering/SRF
NEW /SRF



positron annihilation in
flight/R/electron acc.

Quasi-monochromatic
annihilation plus
bremsstrahlung
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y -ray Flux from Superconducting Wiggler
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SCW

NRF(Nuclear Resonance Fluorescence) (y.y')
E1,M1

180Ta(y, n)l79Ta
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Astrophysical Energy Window

Photonuclear Reaction rate.
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Astrophysics
Nature’s rarest isotope 189Ta

H. Utsunomiya et al., Phys. Rev.
C67, 015807 (2003)
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Natural foils 100 um 10
181Ta 99.988%0, ¥9Ta 0.012%0

SCW
181Ta 7.577 MeV, 180Ta 6.645 MeV

: N,(*8%Ta :T,,,=8.15 h)=1.2x108
N,(1"°Ta: T,,,= 1.82 y)=2.3x10°

A(17°Ta)/A(*8%Ta)> 1000
A(17°Ta)=2.7 decays/1000sec
EC Hf X K,,=57.5 keV, K_,=56.3 keV



Hf X
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(RCNP)
lZC(OL : y) 160

o (940 keV) 48 pb

o (300 keV): +/-100 %0
SCW

108 / /1 MeV Ey=7.5-8.5 MeV
107 / /100 keV at Ey= 8.0 MeV)

o (800 keV)—20 pb
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Set-up : TPC(CO, gas) + Beam
Monitor(D, gas)

Laser-Compton ¥ beam

TPC active region Si-detectors
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ADS
LLFP,MA

LLFP

79Ge 937y 99T, 107p(d, 1265 129] 135Cg

237Np, 241Am’ 242mAm’ 243Am, 244Cm etC
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n_TOF facility at CERN

20 GeV/c 7 x1012 protons (0.8 ~0.06 Hz)
lead (80 x 80 x 40 cm?)
350 neutrons/proton

2.5 x 10* neutrons/pulse 1 eV ~ 250 MeV

1.5 x 10° n/cm?/s at 182.5 m with AE/E= 2 x 104 at
1keV (=2x103at1 MeV)



Be(y,n)oa
H. Utsunomiya et al., Phys. Rev. C63, 018801 (2001)
K. Sumiyoshi et al., Nucl. Phys. A709, 467 (2002)
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Nn[neutrons/mrad/e /10keV

SCW
10cm 9Be
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SCW

ADS

40 keV—1.2 MeV

lpsec: L=2.67 m at 40 keV (L=14.7m at 1.2 MeV)

BG



SCW

180Ta(y’ n)179Ta
160(y,a) 12C
NRF (v,7')

BG
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