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Experimental Setup
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Detector System
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Nuclear Excitations
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[1] M. Guttormsen et al.: Experimental level desities of atomic nuclei



The Oslo Method

e Obtaining particle — gama coincidences

e Unfold coincidence matrix with detector response
e Extract primary gama matrix from unfolded matrix
e Extract level density and gSF simultaneously

 Normalization procedure [2,3]

[2] M. Guttormsen et al.: The unfolding of continuum gamma-ray spectra
[3] M. Guttormsen et al.: The first generation of gamma-rays from hot nuclei



Extracting Primary Matrix
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L Under the asssumption that the gamma ray decay pattern is independent of
the population mechanism. (Excited state either populated by directly or by

gamma emission)




Axel-Brink Hypotesis
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p(E; — Ey) = p(E; — E,)g(E; — Ey)
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[4] A. Schiller et al: Extraction of level density and gamma strength function from primary gamma spectra



p(E; — E,) = p(E; — E,) Aexp|a(E; — E.)]
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[5] J. Kopecky, M. Uhl: Test of gamma-ray strength functions in nuclear reaction model calculations
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= (d, p)'“Nd, present exp.
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[6] H. T. Nyhus et al.: Photoneutron cross sections for neodymium isotopes
[7] P. Carlos et al.: The giant dipole resonance in the transition region for the neodymium isotopes



y-ray strength function (MeV'E)
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[8] O.V. Vasilyev et al.: Giant resonance in the energy region of transition from spherical nuclei to deformed ones.



Scissors Mode in 145:149,151Nd
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EGLO
E,T))=——— T, |E 0.7
(Ey, Tf) = 322 'T(E%_EE)Z-FE%T,ZC(ET,TJ{)-I- E?
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1 o1 T3 E,
3m2h?c2 (E2 — E3;)? +r2 B2

fMl(E'r) -

Wgpr lepr OGpR Wpg M1 Om1
(MeV) (MeV) (mb) (MeV) (MeV) (mb)

145Nd
149Nd 13.7 5.8 150 7.75 3.17 4.0
151Nd 12.1 4.68 135 7.70 2.65 2.82

[9] J.Enders et al.. Parameter-free description of orbital magnetic dipole strength
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Experlmental Results
W Msr
(MeV) (MeV)

145Nd  1.77(10) 1.1(6)  0.105(5) 0.160

149Nd  2.92(20) 1.94(10) 0.26(3) 0.270  6.099 2.43 5.42

151Nd 3.13(5) 1.37(5) 0.69(5) 0350  9.89 3.03 6.89
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