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Use of the D3He-fuel as the efficient fuel in 
thermonuclear process is considered. It is 
shown that this type is preferable due to some 
aspects rather than traditional DT-plasma [1]. 
The ignition temperature value for the D3He 
fuel is greater that for traditional DD or DT fu-
els. The extreme conditions should be kept for 
reaching the ignition and achieving self-
supporting thermonuclear process stage. We 
assume, for such conditions, temperature value 
about ~40-50 keV and total densities of D3He 
fuel as ~1023 cm-3. Realization of the process is 
possible only by bringing fuel to mentioned 
conditions for a very short time as ~10-8-10-7 s. 

The energy yield of the burning of the fuel 
implies the detection and use of product par-
ticles (charged, neutral) that leave the local 
burning area. However those high-energy prod-
uct particles while passing the burning volume 
transfer heat to the fuel mainly by Coulomb 
scattering. The deposited in such way energy 
rise the temperature of fuel. This affects the 
reaction rate as it increases with temperature, 
and, therefore, the production of high-energetic 
particles also increases. The temperature equali-
zation occurs in ~10-12-10-11 s. after the energy 
transfer. Because of fact, that this value is rela-
tively small in comparison with whole thermo-
nuclear process time, the bulk fuel particles are 
always considered to be described by Maxwell 
distribution. 

1. The high energetic reaction products, 
mainly 14,68-MeV protons, 14,07-MeV neu-
trons and 3,67-MeV α-particles determine the 
energy deposition and yield of the thermonuc-
lear process. For these energetic particles the 
average relative energy transfer 〈∆�

�
〉 calculated 

over the range of impact parameters. This di-
rectly implies the averaging over the all scat-

tered angles of projectiles. The 〈∆�
�
〉  value de-

pends on the mass ratio of interacting particles. 
The average distance between fuel particles 

with considered fuel conditions allows mention-
ing only quasi-elastic scattering in distant flight 
approach 𝑛�

�
� ≫ 𝑏 . Where 𝑏 -impact parameter 

of projectile, 𝑛-fuel particle concentration. 
Here we estimate average energy deposition 

of high-energetic particle in quasi-elastic scat-
tering, and the energy yield of the fuel. The 
burning process is simulated over the time. The 
results are compared with those for traditional 
DT, DD fuels. 

2. The diagnostics of the energetic particles 
emphasizes determination of the particle popu-
lation outgoing of burning volume, energy of 
particles, temperature of burning volume. By 
using the wall elements with amounts of 6Li, 
9Be, 12C due to reactions 6Li(t,pγ)8Li, 
6Li(d,pγ)7Li 9Be(α,nγ)12C, 12C(d,pγ)13C the di-
agnostics of protons, alpha-particles and deute-
rons is possible [2,3]. Also the D3He fuel can be 
used as thermal neutron → fast neutron conver-
ter [4].  
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The investigation of optical properties of the 
dense xenon plasma is important for the realization 
of different technological applications [1-2]. 

In this work we consider the dense partially ion-
ized xenon plasma consisting of the electrons, ions 
and atoms. Particle densities are in the range of 

20 23 310 10n cm−= ÷  and the temperature range is 

from 42.5 10 K×  up to 45 10 K× . 
In work [3] the effective potential of electron–

atom interaction, taking into account both quantum-
mechanical effect of diffraction and screening ef-
fects, is presented. The way to take into account the 
dynamic screening was proposed in work [4], where 
the statical Debye radius was replaced by the dy-
namic one: 
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here υ  is the relative velocity of the colliding parti-
cles, 

Тhυ  is the thermal velocity of the particles in 
the system. Then the effective potential of electron-
atom interaction with dynamic screening can be 
rewritten as [5]: 
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In the framework of these pseudopotential mo-
dels for the particle interactions, the scattering 
phase shifts were calculated on the basis of the Ca-
logero equation [6].  

Phase shifts enable us to calculate the transport 
scattering cross section ( )T

eaQ k . The collision fre-

quency of electrons with atoms eaν  can be obtained 
by the following expression: 
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here ( )ea e a e am m m mμ = +  is the reduced mass of 
the electron-atom pair, g  is dimensionless reduced 
velocity. The results will be compared with earlier 
results which were based on experiments for the 
transport cross section [7]. 

After that the dielectric function due to the elec-
tron atom interactions was calculated using the gen-
eralized Drude-Lorentz [8] equation: 
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Howeer, for the total electronic dielectric functions 
contributions due to electron-ion and electron-
electron interactions will also be considered [8,9]. 
From the dielectric function the reflectivity of the 
semiclassical electron plasma is calculated, using the 
Fresnel formula, and is compared with experimental 
results [10]. 
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