40-Zr-90 Review

Drafted by J. Chang, KAERI, 2004.

Files:

ENDF/B-VI: Origin 1976, Revision 2001, S. Frankle & P. G.  (LANL)
JEF:
Origin 1983, latest revision 1990

JENDL:
Origin 1984, latest revision 1993.

BROND:
Origin 1988.

1. Thermal cross section

The most reliable evaluation for capture cross section is 

Mughabghab[1981]
 = 0.011±0.005 b,  RI: 0.14 b, b = 6.5±0.2 fm, R’ = 7.2±0.2 fm

Mughabghab[2003]
 = 0.011±0.005 b,  RI: 0.13±0.02 b

Holden[1998]
 = ~0.014 b , RI: 0.2±0.1 b, b = 6.4±0.1 fm
Koester[1981]
b = 6.5±0.1



Cap
RI
Fast Cap.
Scat.
b.
R
R’
ENDF
0.0112
0.165
17.0
5.76
6.78
7.42
7.42
JEF
0.0111
0.154
14.9
5.87
6.84
7.4
7.4

JENDL
0.0111
0.159
14.5
5.40
6.56
7.2
7.2

BROND
0.0116
0.145
13.1
5.43
6.58
7.2
7.2

2. Resolved Resonance Parameter

ENDF is based on Mughabghab[1981] upper limit is 90 keV. parameter is given up to 300 keV.

JEF is based on Mughabghab[1981] but upper limit is 131 keV

JENDL is baed on own evaluation mainly Musgrove[1977] and Boldeman[1975], upper limit is 171 keV. Parameter it self is given up to 300 keV.

BROND is based on Mughabghab[1981]; upper limit is 60 keV. Parameter it self is given up to 208 keV.

3. Unresolved Resonance Parameters

Mughabghab[1981]

D0=6.4±1.1keV, S0=0.7±0.2, <>=240 meV


D1=3.5±0.4 eV, S0=4.0±0.6, <>=440 meV

ENDF, JEF, JENDL do not have URR parameter file.

BROND uses energy, spin dependent URR parameters, and upper limit is 400 keV

BROND:
D0 = 6.3 keV, 
S0=0.64,

<> ~ 66 meV


D1 = 4.4 keV, 
S1=3.4, 

<> ~ 160 meV


D2 = 2.1 keV, 
S2=1.4, 

<> ~ 67 meV

4. Capture (high energy)

ENDF is high comparing the other evaluations below 1 MeV. Above 1 MeV, all evaluation is comparable except JEF-2 which displays rapid fall after 6 MeV.

5. Elastic

All evaluations are comparable.

6. Inelastic

BROND and JENDL display reasonable shape.

ENDF diplays strange shape.

JEF-2 is do not fall down at high energy.

7. (n,)

ENDF is low than the others.

All others are comparable.

8. (n,p)

ENDF is good comparing experimental data.

All are comparable below 15 MeV.

9. (n,2n)

JEF-2 do not have (n,2n) data.

All are comparable.

Recommendation:

JENDL-3 is recommendable.
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