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Fig. 1. (color online) Comparison of 238U and 235U cross section between NJOY and JMCT-OTF.
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Fig. 3. (color online) The model of assembly.
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Table 1. Comparison of kq¢ for model one.

BEE /wt% PREHRE /K JMCT + NJOY JMCT + OTF AHXS i 22
0.711 600 0.66372(12) 0.66370(11) 0.00002
900 0.65803(10) 0.65804(10) —0.00001

1.60 600 0.96134(10) 0.96145(10) —0.00011
900 0.95314(11) 0.95324(10) —0.00010

2.40 600 1.09943(10) 1.09963(10) —0.00020
900 1.09034(10) 1.09039(11) —0.00005

3.10 600 1.17737(10) 1.17788(10) —0.00051
900 1.16786(10) 1.16803(11) —0.00017

3.90 600 1.24016(10) 1.24061(10) —0.00045
900 1.23016(10) 1.23022(10) —0.00006

4.50 600 1.27557(11) 1.27592(10) —0.00035
900 1.26547(10) 1.26548(11) —0.00001

5.00 600 1.29973(10) 1.29939(10) 0.00034
900 1.28963(10) 1.28945(10) 0.00018

F2 A2 AR

Table 2. Comparison of ke¢r for model two.

WEHEE /K JMCT + NJOY JMCT + OTF Al

600 1.292190(52)  1.292217 (51) —0.00003

900 1.282010 (51) 1.282185 (51) —0.00018
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Abstract

In this paper, we introduce the on-the-fly (OTF) Doppler method which is used to calculate the temperature-
dependent cross section. After substituting Adler-Adler multilevel representation into Doppler formulation, the theoret-
ical formulation of temperature dependent cross section is obtained. This theoretical formulation can be approximated
by a Taylor series expansion and asymptotic series expansion, which is the base of OTF method. The OTF method can
be used to calculate the cross section of any nuclide at any temperature in a range of 300-3000 K based on cross section
library of 300 K. For the OTF method, firstly, a series of temperature dependent cross section libraries is produced by
NJOY. Secondly, a uniform energy grid is evaluated by the temperature dependent cross section libraries. Thirdly, a
polynomial is used to fit the temperature dependent cross section on each energy grid. The coefficient of the polynomial
is obtained by single value decomposition algorithm. Finally, the coefficients of the polynomial in all energy grids and
the energy grids themselves are written in a text file. To test the cross section polynomial produced by OTF method,
we compare the total and absorption cross sections of 223U and 23°U calculated by the polynomial with those produced
by NJOY. The errors of these cross sections obtained by these two programs are presented in the paper.

The text file produced by OTF method can be read by the Monte Carlo code JMCT, which is a coupled neu-
tron/photon transport code developed by IAPCM. After providing the temperature and energy of the particle, the
temperature dependent cross sections in two adjacent energy grids are calculated by the polynomial respectively. The
cross section of target energy is obtained by linear interpolation. Two benchmarks including a pin-cell model and an

assembly model are used to verify the applications of OTF method in JMCT. The results are presented in the paper.

Keywords: Monte Carlo, JMCT, on-the-fly doppler broadening
PACS: 25.60.-t DOTI: 10.7498/aps.65.092501
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