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Feasibility and Application Prospect of Reversible Specific
Heat Capacity Method for Measuring Neutron Fluence Rate of Reactor
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Abstract: With the rapid development of thermal analysis instrument and measurement
technology, it is possible to measure neutron fluence by measuring the change of ther-
mal properties of irradiated materials. In this paper, the modulated differential scanning
calorimetry (MDSC) method was adopted to measure the neutron fluence rate of the
reactor with the change of the reversible specific heat capacity of the boron containing
materials irradiated in the reactor. The feasibility of this method to measure neutron
fluence rate in the reactor was discussed in both theory and experiment. The principle

and experimental method for measuring neutron fluence rate in the reactor by reversible
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specific heat capacity method were introduced in detail. The application of this method

in measuring the neutron fluence rate of high fluence reactor is prospected in the future.

Key words: solid nuclear track detector; thermal analysis; neutron fluence rate; modu-

lated differential scanning calorimetry method; reversible specific heat capacity
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Fig. 1 Specific heat capacity curve obtained by MDSC method
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Fig. 2 Reversible specific heat capacity

curve obtained by MDSC method
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Table 1 Reversible specific heat capacity and it’s increasement
A AR/ (Jeg - C D A AR/ (J g e CT D
WAL/ C
16 h 32 h 48 h 64 h 32 h—16 h 48 h—16 h 64 h—16 h
120 0.655 75 0.726 64 0.789 17 0. 848 83 0.070 89 0.133 42 0.193 08
130 0.656 35 0.731 66 0.8 0. 856 01 0.075 31 0.143 65 0.199 67
140 0.659 72 0.733 4 0.803 74 0. 861 58 0.073 68 0. 144 02 0.201 86
150 0.664 68 0.736 49 0. 809 84 0. 864 81 0.071 8 0.145 16 0.200 13
160 0.670 04 0.739 96 0. 815 35 0. 871 27 0.069 92 0.145 31 0.201 24
170 0.674 4 0.746 72 0. 821 06 0.879 17 0.072 31 0. 146 66 0.204 77
180 0.678 97 0.753 28 0. 829 92 0. 884 74 0.074 31 0. 150 95 0.205 77
190 0.687 7 0.761 2 0. 836 02 0.894 61 0.073 5 0.148 33 0.206 92
200 0.692 26 0.767 18 0. 840 55 0. 896 95 0.074 92 0.148 29 0.204 69
210 0.698 02 0.774 32 0. 846 46 0.903 05 0.076 31 0.148 44 0.205 04
220 0. 705 95 0. 781 47 0. 854 72 0. 906 82 0.075 51 0.148 77 0. 200 87
230 0.711 71 0.7917 0. 860 83 0.914 72 0.079 99 0.149 12 0.203 02
240 0.725 4 0.801 16 0. 871 46 0. 930 34 0.075 76 0. 146 06 0.204 94
250 0.737 5 0.813 71 0. 885 04 0.943 45 0.076 21 0. 147 54 0.205 95
260 0. 744 64 0.818 92 0. 889 96 0. 950 81 0.074 28 0.145 32 0.206 17
270 0.753 77 0.827 41 0. 897 83 0. 960 5 0.073 64 0. 144 06 0.206 73
280 0.759 33 0.833 4 0. 908 86 0.963 02 0.074 07 0.149 53 0.203 69
290 0.772 02 0. 845 56 0. 925 39 0.978 1 0.073 54 0.153 37 0.206 07
300 0.782 34 0. 854 83 0.932 28 1. 030 05 0.072 48 0.149 94 0.247 71
310 0.799 4 0.872 97 0. 950 2 1. 042 66 0.073 57 0.150 79 0.243 26
320 0.813 69 0.893 44 0.968 5 1. 055 28 0.079 75 0. 154 81 0.241 59
330 0. 828 57 0.905 6 0. 984 06 1. 067 89 0.077 03 0. 155 48 0.239 32
340 0. 840 28 0.923 75 0.998 23 1. 080 5 0.083 47 0.157 95 0.240 23
350 0. 860 71 0.940 93 1.012 2 1.093 12 0. 080 21 0.151 49 0.232 4
360 0. 875 99 0.955 41 1. 024 02 1.105 73 0.079 41 0.148 02 0.229 74
S| 1. 881 87 3.706 5 5.334 82
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