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AIST Electron Accelerator Facility
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Tsukuba Electron Ring for Acceleration and Storage (TERAS)
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°Energy E,=1-40 MeV

Inverse Compton Scattering

“photon accelerator”
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Neutron Detector System

Triple-ring neutron detector
20 3He counters (4 x 8 x 8) embedded in polyethylene

triple ring detectors
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New SUBARU facility
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Present: limited space
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Radiative Capture and
Photodisintegration

Nuclear Statistical Quantities in the Hauser-Feshbach

model
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Neutron Capture and Photodisintegration

Brink hypothesis: GDR is built on excited states.
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Main ingredients in the Talys code

Talys code: Koning, Hilaire, Duijvestijn, Proc. Int. Conf. on Nuclear Data
for Science and Technology AIP Conf. Proc. 769, 1154 (2005).

El y strength function
Lorentzian models:Axel, PR126 (1962), Kopecky & Uhl, PRC41 (1990)
HFB+QRPA model: Goriely, Khan, Samyn, NPA739 (2006)

Nuclear Level density
HFB+ Combinatorial model: Hilaire & Goriely, NPA779 (2006)

Spin-flip giant M1 y strength function by Bohr & Mottelson
Global systematics in RIPL Handbook
Lorentzian function : E;=41A13 MeV, T, =4 MeV,
f\y;=1.58 10° A%47 MeV-3 at 7 MeV



(y,n) cross sections on Zr isotopes

‘E Threshold behavior of (y,n) cross sections
E is given by
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The Lorentzian parametrization of the

E1l y-ray strength function
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The generalized Lorentzian parametrization of the E1 y-ray
strength function significantly underestimates the cross sections .

The standard Lorentzian parametrization of the E1 y-ray
strength function for %2Zr can fit the (y,n) data, but strongly

overestimates (n,y) cross sections.



M1 strength In Zr |sotopes In the photoneutron channel
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M1 strength in Zr isotopes

(p,p’): giant M1

eSONCEHEEPRC26, 87 (1982)
Nanda et al., PRL51 (1982)
Anantaraman et al., PRL46 (1981)

Bertrand et al., PL103B (1981)

Other probes

(v,Y’): giant M1 resonance

Laszewski et al., PRL59 (1987)

(e,e’) weak & fragmented
Meuer et al., NPA 1980
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9Zr(y,n)>>Zr

y-ray strength functions
El: HFB+QRPA, Goriely et al. (2004)
M1 resonance in Lorentz shape
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BZr(n,y)>*Zr

BZr[T,,=1.5 X 10°y](n, y)%*Zr
Transmutation of nuclear
waste ?3Zr known as LLFP
(long-lived fission products)
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Pigmy E1 resonance in '7Sn
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Pigmy resonance in 116Sn
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y-ray SF for 117.116Gn
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s-process production of 189Tam
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Experimental results, and comparison with
theoretical models
Goko et al. Phys. Rev. Lett. 96, 192501 (2006)
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summary

The ySF and NLD are key nuclear statistical quantities in the
Hauser-Feshbach model calculations of reaction rates of
direct relevance to the nucleosynthesis of heavy elements.

Systematic studies of extra y-ray strength arising from M1
and pigmy E1 resonance in the low-energy tail of GDR are
Important to improve the predictive power of the Hauser-

Feshbach model for the nucleosynthesis of heavy elements.

The unique spin and parity of isomeric states can be a good
probe of NLD by measuring relevant partial cross sections



