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Evaluation at BNL: Resonance Region

Atlas of Neutron Resonances
S.F. Mughabghab
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Atlas of Neutron
Resonances

Resonance Parameters and
Themnal Cross Sections

Z=1-100

5.F. Mughabzhab

All BNL evaluations for the
resonance
region were derived from the new
BNL-325

* 98 elements

» 476 isotopes

 Thermal cross sections

 Resonance parameters in MLBW and RM
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Evaluation at BNL: Fast Neutron Region

All BNL evaluations above the resonance region are based on the
nuclear reaction code EMPIRE-2.19

OMP
Direct reactions RIPL-2 +

automatic fitting procedure

ECIS03

Gamma strength function
6 options: Modified Lorentzian models (3),
Standard Lorentzian, GFL (Mughabghab)

Preequilibrium reactions

n: MSD+MSC
n, p, g : exciton model with angl. mom.
DEGAS Level Densities
o : exciton model (Iwamoto-Harada), *EMPIRE-specific
PCROSS -

*Gilbert-Cameron type
Compound reactions *HF-BCS (microscopic)

Hauser-Feshbach with y-cascade :
Discrete Levels

E; (HRTW width fluctuation correction) ENSDF— RIPL-2 f"E“
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Neutron Evaluations by BNL

» 3-4 evaluators (together with KAERI)

e Complete evaluations: 73 (from 79Ge to 1%3Ir) out of 393
neutron evaluations

» Covariance evaluations: 12 out of 12 new cross section
covariances (152-160Gd, °°Tc,
191,193"' and 89Y)

* Resonance evaluations: 160 isotopes (from %°Ga to 17OEr)
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Full chain of Dy isotopes
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Gadolinium isotopes: (n,y) Cross Sections
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Samarium isotopes: (n,tot) and (n,y)
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Technetium-99

» Thermal capture cross section from the new Atlas
«22.8 £1.3 b. in ENDF/B-VII
«20.1+£1b.in ENDF/B-VI.8

* Resolved resonance parameters based on F. Gunsing
data (2000) from GELINA measurements
* 540 resonances (97 previously)

* New evaluation with EMPIRE 2.19

* New cross sections for (n,tot), (n,el), (n,inl), (n,2n),
(n,y), (n,p), (n,a)
* New covariances (MF-33) from thermal energy to

20 MeV for (n,tot), (n,el), (n,inl), (n,2n), (n,y), (n,p)
based on the Atlas-BNL-LANL methodology

» up to 6 keV (1 keV previously) i
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Yttrium-89

* New resonance parameters from the Atlas of
Neutron Resonances (S. F. Mughabghab)

401 resonances (119 previously)

 up to 400 eV (150 eV previously)
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* New evaluation with EMPIRE 2.19 for (n,tot), (n,el),
(n,y), (n,p), (n,a)

» New cross sections from LANL for (n,2n), (n,2n)m,,
(n,2n)m,, (n,inl)g, and (n,inl)m,

» New covariances (MF-33) from thermal energy to
20 MeV for (n,tot), (n,el), (n,inl), (n,2n), (n,y), (n,p)
based on the Atlas-BNL-LANL methodology
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Irndium-191

* New resonance parameters from the Atlas of
Neutron Resonances (S. F. Mughabghab)

* 46 resonances (50 previously)

e up to 152 eV (152 eV previously)

* New URR up to 10 keV (none previously)
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* New evaluation with EMPIRE 2.19 for (n,tot), (n,el),
(n,inl), (n,p), (n,a)

* New cross sections from LANL for (n,2n)g,
(n,2n)my, (n,2n)m,, (n, 2n)ms, (n,3n) and (n,y)

* New covariances (MF-33) from thermal energy to
20 MeV for (n,tot), (n,el), (n,inl), (n,2n), (n,y), (n,p)
based on the Atlas-BNL-LANL methodology

Ac/o vs. E for 191Ir(n,v)
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Irndium-193

* New resonance parameters from the Atlas of
Neutron Resonances (S. F. Mughabghab)

* 40 resonances (45 previously)
e up to 309 eV (330 eV previously)

* New URR up to 73 keV (10 keV previously)

* New evaluation with EMPIRE 2.19 for (n,tot), (n,el),

(n.y), (n,p), (o)

* New cross sections from LANL for (n,2n)g,
(n,2n)my, (n,2n)m,, (n, 3n)g, (n,3n)m; and (n,inl)

* New covariances (MF-33) from thermal energy to
20 MeV for (n,tot), (n,el), (n,inl), (n,2n), (n,y), (n,p)
based on the Atlas-BNL-LANL methodology

Aclc vs. E for "Ir(n,tot.)
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