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Fig. 1. Momentum vector decomposition.
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Fig. 2. Two-dimensional grid error analysis.
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Fig. 3. Error caused by two-dimensional mesh size.
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Fig. 5. Simulation flow of deuterium-tritium plasma fusion reaction.
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tion correction; (¢) T-D fusion cross section correction.
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Abstract

Inertial confinement fusion (ICF) is one of the possible ways to realize controlled thermonuclear fusion. The
fusion neutron source term is one of the important parameters in the physical design and analysis of laser
plasma. The accuracy of the fusion neutron source term directly affects the reliability of the analysis results. At
present, the neutron source term of deuterium-tritium fusion reaction in ICF is mainly based on formula
method. It has limited applications in temperature and reaction type. Because of a large quantity of data, it is
impossible to simulate the fusion reaction of each particle. In this paper, the concept of particle cloud is
introduced, that is, the collection of the like particles with the same position and speed, and it is considered
that the action of particle cloud is the same reaction. Because the particles should satisfy the Maxwell velocity
distribution at a certain temperature and the direction is all around the circumference angle, the collision cross
sections between the incident particle and different target particles are different. Therefore, the design program
takes all the possible velocities, polar angles and direction angles, reads the collision cross sections between
deuterium and tritium and makes corrections, and obtains the multi-temperature differential correction cross
sections of deuterium and tritium fusion with Doppler energy broadening. On these bases, Monte Carlo method
and discrete ordinate method method are used. A numerical simulation program for the fusion rate of D-T
particles in laser plasma is developed in this paper. It is found that there are significant differences between the
DT, DD, TD cross sections and the original cross sections after Doppler broadening. In a range of plasma
temperature between 20 keV and 100 keV, the simulation results are more consistent with the cross section data
of ENDF/B-VI and ENDF/B-VII databases of deuterium-tritium fusion reaction than those from the analytical
formula method. There is a large error between the numerical simulation results and the analytical formula
method in the low energy region. It may be caused by the difference of calculation methods and too big

difference among the used fusion cross sections at low temperature.

Keywords: laser plasma, deuterium-tritium fusion reaction, differential cross-section temperature correction,

Monte Carlo method, discrete ordinate method
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