
Level density, experimental data status, problems

1. Neutron resonance data
2. Oslo data
3. Particle evaporation
4. What needs to be done

Topics for discussion:
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Source of uncertainties of current 
level density models 

All current models rely on data on neutron s-wave neutron resonance spacings !!!

Neutron resonance spacings have very limited information about the nuclear level density
      1) they are known at the neutron separation energy Sn only (about 7-10 MeV of excitation energy)
      2) they are known in very limited spin interval (target spin I±1/2)
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About 10-20% of levels are known from
counting of neutron resonances 

Neutron s-wave resonance data are very limited to constrain
level density models !!!

How reliable are neutron resonance data ?
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Neutron resonance data

1. RIPL2
2. RIPL3
3. S. Mughabghab atlas

how well do we know resonance spacings data ?
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s-wave resonance spacings (D0)

RIPL3 vs RIPL 2
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s-wave resonance spacings (D0)

RIPL3 vs Atlas (S. Mughabghab 2006)
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p-wave resonance spacings (D1)

RIPL3 vs RIPL 2
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Ratio D0
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exp

Calculations are with BSFG model
with parameters from BSFG RIPL3 data file

Results of D0 and D1 model calculations

Density of p-wave resonances
is underestimated in the range 50-100 
and overestimated in the range 100-150
by model calculations !!!
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Level density from Oslo experiments

1. Uses s-wave resonance data for absolute normalization and bear uncertainties 
associated with them. (including spin and parity distribution uncertainties)

2. The shape method is promising but there are little data on it, still under 
investigation

3. Oslo data are good to look into systematic behavior on the BSFG/CT  level density 
energy dependence. It might improve predictive power of the empirical models. 
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Level densities from evaporation spectra measurements
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The experimental LD is obtained
with a renormalization procedure: 



Level densities from particle evaporation spectra

• Independent method, does not rely on neutron resonance data 

• Potentially provides information about the level density in a wide range of spins

• Available data sometime show an inconsistency with model estimates based on s-wave 
resonance spacing data
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Level density predictions based on s-wave 
resonance data
vs one from evaporation spectra 
measurements

74Ge
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Data base on LD from
evaporation technique

~ 120 entries found

Goal:

• LD data evaluation
• LD independent model 

parameter systematics
• consistency check with 

models based on 
resonance spacings
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What to do (long term project)

• Revise evaluations of neutron resonance parameters, document how evaluations 
are done and make documentations accessible for researchers.

• Understand the difference of the model parameterizations based on s-wave and p-
wave resonances. 

• Oslo LD data are suggested to be analyzed for the BSFG vs CT  LD energy 
dependence to see if any systematic behavior can be found

• Create a data base for LD studied with particle evaporation technique. Do data 
evaluations, produce level density parameter systematics, compare them with that 
based on neutron resonance spacings to see possible similarity and inconsistency.

LD data for set of nuclei for which consistent (!!!) data are obtained from 
different experimental techniques.  This would enhance data reliability. 
(example is 59Ni: resonance s-wave and particle evaporation data are totally consistent)

Possible deliverable on a short-term time scale
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