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Preliminary Study of Sensitivity Analysis Based on
Iterated Fission Probability Method

Qiu Yishu, Liang Jingang, Wang Kan

Department of Engineering Physics, Tsinghua University, Beijing, 100084, China

Abstract: In order to investigate the analysis methodology for kg sensitivity to nuclear data in
continuous-energy Monte Carlo codes, the theory about calculating the eigenvalue sensitivity
coefficients to nuclear data is introduced. And the foundation of the Iterated Fission Probability
(IFP) method which is widely used for calculating the adjoint flux in continuous-energy Monte
Carlo codes and approaches for tallying the adjoint-weighted reaction rates are discussed. Finally,
with the continuous-energy Reactor Monte Carlo code RMC, sensitivity analysis is performed on a
polyethylene sphere criticality benchmark based on the IFP method and the results are compared to

those calculated by SCALE.
Key words: Monte Carlo, Iterated fission probability, Sensitivity analysis, RMC
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Table 1 Comparison of Most Sensitive Nuclear Data
T-1D T-3D RMC CIE
By 3.64<10" | 3.65%<10" | 3.70<107" | 1.02
25 n,y -1.13%<107" | -1.12><10" | -1.10><10"" | 0.98
35U | nubar 9.50<10" | 9.50><10"" | 9.49%<10"" | 1.00
28y 334102 | 3.35%<107 | 3.44%<107 | 1.03
28y n,y -2.87><107" | -2.86><107" | -2.81><10"" | 0.98
330 | nubar 5.00><102 | 5.01><102 | 5.13><107 | 1.03
'H 3.19=<10" | 3.16><10" | 3.21><10" | 1.01
'H n,y -1.01<107" | -1.01<107" | -9.94><107 | 0.98
2c 243107 | 245><107 | 232107 | 0.95
2c -6.65><10™* | -6.68><10 | -6.61><10™ | 0.99
p 2.94>107 | 2.97><107 | 2.73>%<107 | 0.92
R n,y -2.39=<107 | -2.38%<107 | -2.33<107 | 0.98
°F n,p 224107 | -2.29%<107* | -2.31<10™ | 1.02
F n,d -1.11<107 | -1.14>107 | -1.11><107 | 0.99
F nt -232>107 | -2.43=<107° | -2.05><10° | 0.86
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