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Fig.2 Nuclear cross section (a) and difference (b) of '"*Lu(n,y)'""Lu at different temperatures.
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Table 2 Characteristic parameters of each activated foil and measured reaction rate.
R B TR FE YR Y HAZ R LR
Nuclear reaction Mass / mg Abundance /%  Energy of y / keV /% Mononuclear reaction rate / s
4Ti(n,p)*Sc 171.15 8 889.26 99.98 2.046 5x107'
“TTi(n,p)*’Sc 171.15 73 159.4 68 3.643 0x107'6
“Ti(n,p)*Sc 171.15 73.8 983.4 99.99 6.266 6x10°'8
2 Al(n,a)**Na 84.21 100 1368.55 100 1.468 0x107"7
8Cu(n,y)*Cu 141.55 69.17 1345.76 0.49 7.262 610"
$Co(n,y)*Co 145.55 100 1332.51 99.98 4792 3x10™
S*Fe(n,p)>*Mn 264.05 5.9 834.81 99.98 1.358 8x107"
Fe(n,p)**Mn 264.05 91.72 846.6 99 2.200 1x107"7
*Mg(n,p)**Na 265.14 78.99 1 368.55 100 2.954 1x107"7
87n(n,p)**Cu 446.29 48.6 1345.76 0.49 6.195 7x107'6
"In(n,y)'"In 0.099 51 95.7 1293.54 85 2.2555%x10°"
Sc(n,y)*Sc 4.656 0 100 1120.52 99.99 6.393 3x10°1
Na(n,y)**Na 2.551 100 1368.55 100 2.802 1x107'¢
%Dy (n,y)'“Dy 8.805 28.2 361.67 0.84 2.651 5x107"
7 Lu(n,y)'"Lu 6.011 2.6 208.36 11 7.651 7x107"
>Mn(n,y)**Mn 0.207 3 100 846.6 99 3.706 9x107"
7 Au(n,y)'*Au 0.065 47 100 411.8 95.53 3.525 1x107"
%Mo(n,y)’’Mo 22.65 24.13 140.46 90.9 1.388 7x107"
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Table 3 Comparison of mononuclear reaction rates
between the measured and the spectrum unfolding values.

SR 3E A(D) A'(D) 5/ %
Nuclear reaction

46 46 —16 —16
Ti(n,p)*Sc 2.046 5x10 2.024 2x10 1.090 9
Ti(n,p)*'Sc 3.6430x107"° 3551 1x107'¢  2.5215
Ti(n,p)*Sc 6.266 6x107"%  6.948 1x107'®  10.8755
TAl(n,a)**Na 1468 0x107"7 1373 1x107"7  6.4649
SCumy)™Cu  7.2626x107"°  7.4074x107°  1.9939
PCo(n,y)*Co  4.7923x10°7™*  5.0075x107*  4.4897
*Fe(mp)™Mn  1.358 8x107"°  1.4185x107"° 43940
FFe(n,p)®Mn  2.200 1x107"7  2.064 5x107"7  6.1616
XMg(n,p)*Na 2954 1x107"7  3.1282x107"7  5.893 4
#zZn(n,p)™Cu  6.1957x107'¢  6.1612x107'  0.5570
Bhnmy)"*™m  2.2555x10°  2.3271x10"%  3.1723
BSe(n,y)*Se 6.3933x107"° 6.2923x10"°  1.5790
BNa(n,y)*Na  2.802 1x107"® 2,794 7x107'®  0.265 0
"“Dy(n,y)'®Dy 2.6515x10"° 2,671 8x107"°  0.767 4
TLu(ny)"Lu  7.651 7x107°  7.644 0x10°  0.100 6
SMn(ny)*Mn  3.706 9x107'*  3.486 44x10"* 5947 3
TAu(ny) ®Au 3.525 1100 3.607 1x107° 23266
SMo(n,y)"Mo  1.388 7x107"*  1.4474x107"* 4228 4
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needed.
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Study on multigroup nuclear cross section library for TMSR-SF at high temperature
ZHOU Xuemei'? WANG Xiaohe'*”

1(Shanghai Institute of Applied Physics, Chinese Academy of Sciences, Jiading Campus, Shanghai 201800, China)
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Abstract Background and Purpose: Thorium Molten Salt Reactor-Solid Fuel (TMSR-SF) is a new type reactor.
The neutron energy spectrum, an important parameter for TMSR-SF, needs to be measured, although the environment
temperature is very high. The needed libraries for the measurement must be processed due to the special measurement
environment. Therefore, the processes and the accuracy for the cross section library are important to the measurement
result. Methods: Based on the recently released ENDF/B-VIL.1 library, the process of using NJOY to obtain
multigroup cross section needed by the neutron energy spectrum measurement of TMSR-SF at certain temperature is
introduced. The relationship between multigroup cross section for two typical nuclear reactions and the temperature is
analyzed. Homemade libraries at different temperatures are used in the neutron energy spectrum measurement. The
difference of the results for neutron energy spectrum with different libraries is shown. Results: Analysis results
indicate that the temperature will affect the cross sections of nuclear reactions, especially on the nuclide section of
epithermal neutron with resonance peaks due to Doppler effect. The result of neutron energy spectrum measurement
is influenced by the selected nuclear reaction. The result accords with the relevant physical laws. Conclusion: The
homemade library in 873 K can be used in the neutron energy spectrum calculation for TMSR-SF.

Key words ENDF/B-VII.1, Neutron energy spectrum, Multigroup nuclear cross section processing, Thorium
Molten Salt Reactor-Solid Fuel (TMSR-SF)
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