51-Sb-121 Review
Keiichi SHIBATA, JAERI Nuclear Data Center, March 5, 2003
1. Files

CENDL-3: Year of origin 1997

ENDF/B-VI: Year of origin 2000
JEF-2.2: Year of origin 1982; charged-particle production data were taken from REAC-ECN-4, and other data were taken from ENDF/B-V; JEFF-3.0 taken from JENDL-3.2.
JENDL-3.2: Year of origin 1994; JENDL-3.3 taken from JENDL-3.2

2. Thermal and Resonance Region

CENDL-3:  Resolved and unresolved resonance parameters taken from JENDL-3.2.

ENDF/B-VI:  Resolved resonance region below 2.5261 keV; unresolved resonance region between 2.5261 and 37.4399 keV.  These data were provided by Mughabghab (1999).
JEF-2.2:  Resolved resonance parameters taken from BNL-325 (1981) below 0.92223 keV; no unresolved resonance parameter is given.

JENDL-3.2: Resolved resonance region below 2 keV; unresolved resonance region between 2 and 100 keV.

Thermal cross sections and resonance integral for Sb-121 (300K)
	
	Total (b)
	Elastic (b)
	Capture (b)
	Cap. R.I. (b)

	JENDL-3.2
	9.59986E+00
	3.60560E+00
	5.99426E+00
	2.13610E+02

	ENDF/B-VI
	9.72708E+00
	3.82458E+00
	5.90250E+00
	2.05390E+02

	JEF-2.2
	9.69419E+00
	3.77847E+00
	5.91571E+00
	2.06243E+02

	CENDL-3
	9.59986E+00
	3.60560E+00
	5.99426E+00
	2.13609E+02

	BNL-325
	
	
	5.9(0.2
	200(20


Recommendation
EBDF/B-VI adopted a new evaluation of resonance parameters obtained by Mughabghab.  I would recommend ENDF/B-VI, although the other libraries give almost the same capture cross sections and resonance integrals which are consistent with the values recommended by BNL-325.  
3.  Fast Neutron Region

3.1  Methodology

CENDL-3

Optical and statistical model calculations were performed.  The direct interaction was considered for the inelastic scattering by using DWBA.  The (n,2n) and capture cross section are based on experimental data.  The library contains the cross sections for the (n,n’), (n,2n), (n,3n), (n,np), (n,n(), (n,(), (n,p), (n,d), (n,t), and (n,() reactions as well as the total and elastic scattering cross sections.  The elastic scattering cross section was obtained by subtracting a sum of the reaction cross sections from the total cross section.
ENDF/B-VI

Optical and statistical model calculations were performed.  The capture cross section is based on available experimental data.  The (n,2n), (n,3n), (n,4n), and capture cross sections were calculated with the ABAREX code, while the (n,n’), (n,p), (n,(), (n,np) and (n,n() cross sections were calculated with the STAPRE code.  The direct interaction was considered for the inelastic scattering with a vibrational core-coupling model.  The optical model parameters were determined so as reproduce elastic angular distributions and total cross sections of elemental Sb.  The library contains the total, elastic and inelastic scattering, (n,2n), (n,3n), (n,4n), (n,p), (n,(), (n,np), (n,n() and capture cross sections up to 30 MeV.
JEF-2.2

Optical and statistical model calculations were performed.  No detailed information is given in MF1.  The library contains the cross sections for the (n,n’), (n,(), (n,p), (n,d), (n,t), (n,3He), (n,(), and (n,2p) reactions as well as the total and elastic scattering cross sections.
JENDL-3.2

Optical and statistical model calculations were performed.  The library contains the cross sections for the (n,n’), (n,2n), (n,3n), (n,n(), (n,np), (n, (), (n,p), (n,d), (n,t), and (n,() reactions as well as the total and elastic scattering cross sections.  DWBA calculations were performed for the inelastic scattering.  The DSD process was considered for the capture cross section in a phenomenological way.  The elastic scattering cross section was obtained by subtracting a sum of reaction cross sections from the total cross section.
3.2  MT=1

The total cross sections of elemental Sb are illustrated in Fig. 1.  It is found from Fig. 1 that the ENDF/B-VI data are somewhat larger than experimental data below 200 keV.  In the MeV region, it seems that ENDF/B-VI is better than the other libraries.  The JEF-2.2 data largely deviate from experimental data in the MeV region.
3.3 MT=2
The elastic scattering cross sections of elemental Sb are shown in Fig. 2.  The ENDF/B-VI evaluation shows a slight deviation from experimental data below several tens of keV.  Above 100 keV, measurements probably include the contributions from the inelastic scattering to the low-lying levels such as the 37-keV state of 121Sb for which the cross section has a peak of (600 mb at 500 keV.  The JEF-2.2 data exhibit an energy dependence different from the other libraries above 10 MeV.
3.4 MT=4

The JEF-2.2 evaluation is much larger than the other libraries above 11 MeV.
3.5 MT=16

The JENDL-3.2 data are a little larger experimental data above 15 MeV, although the accuracy of the measurements is unknown.  JEF-2.2 has no data on the (n,2n) reaction.
3.6 MT=102

Considering the capture cross sections of elemental Sb shown in Fig. 3, the JENDL-3.2 data are somewhat smaller than experimental data in the energy region from 50 keV to 2 MeV.  The cross-section shape of ENDF/B-VI is different from those of the other libraries above 6 MeV.
3.7 MT=103

Evaluated cross sections are discrepant among each other.  I am unable to judge which the best evaluation is, since there is only one measurement.
3.8 MT=107
I cannot judge which the best evaluation is, since there are no experimental data available.
Recommendation

JENDL-3.2 and ENDF/B-VI are recommended at present.  I would recommend to solve the problems with both libraries mentioned above.
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Fig. 1  Total cross sections of elemental Sb.
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Fig. 2  Elastic scattering cross sections of elemental Sb.
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Fig. 3  Capture cross sections of elemental Sb.
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