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Table 40
Results of the target accuracy study for the EFR reactor
Isolope  Cross- Energy range Uncer tainty Isotope
sechion Initial  Reguired
U-238 Foagn 1.35 MeV-498 keV 5 37 Pu-240
408183 keV 5 12
183674 keV 5 26
67.4-24.8 keV 5 22
24 89,12 keV 5 21
9.12-2.03 keV 3 25
203 keV—454 eV 3 24
Fiiss 6.07-2.23 MeV 5 3l
2231 .35 MeV 5 16
G 6.07-2.23 MeV 15 4 Pu-241
2231 .35 MeV 10 4.3
135 MeV-498 keV 10 53
Fr2n 19.6-6.07 MeV 30 10,9
Pu-238 gy 203 keV—454 eV 0 89
Fiisa 67.4-24.8 keV 30 16.6
24 8912 keV 30 178
9.12-2.03 keV 30 199
203 keV—45 eV 30 158
Pu-239 oy 135 MeV-498 keV 15 12
405183 keV 15 71
183674 keV 15 53
67.4-24.8 keV 10 5 Am-241
24,5912 keV 10 4.4 Am-242m
91222103 keV 5 4.1
203 keV—454 eV 5 34
Fiisa 6.07-2.23 MeV 5 14
223135 MeV 5 34
1.35 MeV-498 keV 5 1.9
495 B3 keV 5 1.5
183674 keV 5 1.7
67 4-24.8 keV 5 2
24 8912 keV 5 23
9.12-2.103 keV 5 27
203 keV—454 eV 3 22
By 200 19.6-6.07 MeV 50 324
Ma-21 G 6.07-2.23 MeV 30 131
1.35 MeV-498 keV 30 87
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The Surrogate Method
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Central assumption: Both reactions form a compound nuclens




External Surrogate Ratio Method

Consider two reactions:
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(n,Y) Cross Sections Using the External
Surrogate Ratio Method
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(n,Y) Cross Sections Using the External
Surrogate Ratio Method
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Tagging

Discrete ¥ ray
Tagging

R. Hatarik, ¢ a/. Phys. Rev. C 81, 011602(R) (2010).
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(n,Y) Cross Sections Using the External
Surrogate Ratio Method
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0Yb(n,y) Cross Section using the Surrogate Ratio Method:
Comparison of (°*He,’He’) and (PHe, ) Entrance Channels
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Surrogate Ratio Methodology for the
Determination of (n,y) Cross Sections

Z=66 Z=66
161Dy p~0.26 162Dy  p=~0.26
" = 5/2¢ Ji= 0

Inelastic scattering entrance channel:

12Dy(*He,*He’y) > 12Dy" <« Dy (n,y)
$1Dy(*He,*He’y) - 16'Dy* <« 19Dy (n,y)

Pickup reaction entrance channel:

1SDy(He,a) > 12Dy« “'Dy(n,y)
12Dy(He,p) - '6'Dy" <« “Dy(n,y)




Experimental Apparatus

BCACTUS: 28 Nal ~y-ray detectors
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1IDy(n,y) Cross Section using the Surrogate

Ratio Method
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161Dy<n’ ) Cross Section using SRM
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Gamma De-excitation from Positive
Equivalent Neutron Energy
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Application of Y-ray energy threshold
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Surrogate Ratio Measurements on

Spherical or Quasi-Spherical Nuclei?
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External Surrogate Ratio Method

Consider two reactions:

o), o(E) BY(E)

K= o)) dP(E)PY(E)

Obtained via Experiment and

Theoretical Modeling:
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Conclusions

" (n,f) benchmarking successful for two similar
compound nuclei using the SRM

= Using statistical <Y-ray tagging, no significant
discrepancies in the external SRM (n,}y) cross sections for
two similar, deformed compound nuclei

" Application of a gamma-ray energy threshold may
emphasize statistical gamma-ray transitions
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