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(o:v) RE 1.1365 1.1369 1.1372 1.1374 1.1375 1.1376 1.1377
r 1. 0440 1. 0443 1. 0446 1. 0448 1. 0450 1. 0451 1. 0451
P(Ew 0. 993559 0. 993514 0. 993470 0.993443 0.993424 0. 993409 0. 993397
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To(KeV) 7.5 8.0 8.5 9.0 9.5 10.0 15.0 20.0
(a.vdth 0.49111 0.59391 0.70576 0.82598  0.95385 1. 0886 2. 6542 4.2434
(o.v) g 0.53741 0.64126 0.75389  0.87466 1. 0028 1.1376 2. 6962 4. 2699

r 1. 0943 1. 0797 1.0682 1. 0589 1. 0514 1. 0451 1. 0158 1. 0062

*) B 107 cm/sec, To=10keV BY, (avdmn=1.0886.
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The Effect of Non-equilibrium Relaxation Process of
High-speed Nucleus in High Temperature Thermal Equilibrium

Plasma on Fusion Reaction Rate Parameter

Yue Zhongwu Shen Yongping
Wang Shangwu Kuang Huisun
(Department of Applied Physics)

Abstract

When high-speed nucleus comes into high temperature thermal equilibrium plasma,
there exists a non-equilibrium relaxation process before the incident nucleus reaches a
thermal equilibrium state with plasma if kinetic energy is far greater than the average ki-
netic energy of charged particles in background plasma. In the relaxation process, the ki-
netic energy of incident nucleus will be lost individually because of its interaction with
background plasma. In this paper, we take high speed Tritium of 3MeV energy incident
into high temperature LiD Plasma as an example, The reaction rate parameter of D(z,
n)*He reaction in consideration of the non-equilibrium relaxation process of Tritium in
the plasma is calculated. In the calculation, the energy losses of Tritium in plasma,
caused by Coulomb Scattering Processes of electrons and variousions is considered, and
the fast-ion unified slowing down theory in plasma proposed by C. K. Chot et al. is used
to calculate the energy loss rate of Tritium. Both the D(z,n)*He reaction of beam-target
mechanism in non-equilibrium state and the D(z,7n)'He reaction in thermal equilibrium
state are considered. Neglecting nuclear scattering and the interference between nuclear
scattering and coulomb scattering, the calculated results show that, when the tempera-
ture of plasma varies in the range of 7. 5KeV~20KeV, the correction factor to reaction
rate parameter of D(z,n)*He in thermal equilibrium state caused by the non-equilibrium
relaxation process of Tritium in Plasma is in the range of 1. 0062~1. 0943, and the high-
er the temperature of plasma is , the smaller the correction factor is. The results also
show that, when the temperature of plasma is fixed, the correction factor slightly in-
creases as the particle number density of plasma increases, but the change is not promi-
nent.

Key words high speed nucleus, high temperature thermal equilibrium plasma, non-
equilibrium relaxation process, reaction rate parameter
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