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Fig. 1. (a) Partial and total CSD stopping power of o
particle with FEp = 3.54 MeV in a DT plasma with T =
200 keV and me = 1025 cm—3 ; (b) the characteristic velo-
city of o particle for the case of partial and total stopping
power equal to 0 in DT plasmas with ne = 102%° ecm—3.
The red dash line represents the velocity of o particle when
Eo = Enin = 3ksT'/2.
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Fig. 2. Energy partition of electrons in DT and p''B plas-
mas at a fixed electron density 1026 cm=3 . The square and
triangle symbols displays the predictions from CSD and
BPS stopping power for p!''B plasmas, while the circles
and pentagons correspond to CSD and BPS results for DT

plasmas.
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Fig. 3. CSD and LET stopping power for a particle in a DT
plasma with ne = 1026 cm™3 and T, = 1 keV.
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Fig. 4. Left axis: energy partition of electron Fp in DT
plasmas with ne = 1026 em—3 at different temperatures.
Square and circle symbols denotes the results of Li-Petra-
ssol and BPS[I models, while pentagram and triangle
symbols represent the results without and with projectile
recoil based on dielectric formalism of stopping powerl!d.
BPS (Eo) and BPS (Eyp) are predictions with Epi, =
0, 3kgT /2, respectively. The difference between LET (red
solid line) and CSD (blue dotted-dash line) describes the in-
fluence of deflection effect. The black dash line displays the
results calculated with Tp = 25 in Eq. (2). Right axis: the
ratio of energy partition Fe from LET and CSD stopping

power.
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Fig. 5. (a) Fitting for energy partition of electron F. based on the CSD stopping power in a DT plasma with ne = 1026 cm—3 ;

(b) the corresponding fitting parameters a; for the CSD Fg .

#1
T x 10Y
Table 1.

means x X 10Y .

FF CSD Al BPS FLIEAST A F g A BN F Fe LG S5 WF R (18) FF R (19). HP S5 2(y)

R

Fitting parameters in Eqgs. (18) and (19) for F. based on CSD and BPS stopping power. The symbol xz(y)

o CSD BPS
b b 5 b b b}
a1 —4.3914(1) 9.9935(0) —2.7411(—1) 1.4686(1) 5.0738(0) —1.6737(—1)
a2 —2.0193(—1) 1.0276(—1) —2.2237(—3) 3.2581(—1) 5.9071(—2) —1.3240(—3)
as 3.6309(—3) —2.9969(—4) 7.5755(—6) 8.6989(—4) —5.5310(—5) 2.1109(—6)
as 1.5664(0) 2.5995(—2) —5.9935(—4) 1.6985(0) 1.3887(—2) —3.4874(—4)
as 5.7808(—1) 5.6886(—2) —1.3692(—3) 1.0067(0) 1.9037(—2) —5.4891(—4)
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Abstract

Energy deposition of high-energy ions and the resulting electron-ion energy partition in dense plasmas are
of essential importance in understanding the hot-spot ignition and burning of inertial confinement fusion. In this
work, the energy deposition and electron-ion energy partition of high-energy ions are studied in a wide range of
temperatures and densities based on the improved T-matrix model. Compared with the stopping power model
based on the assumption of small-angle scattering, the improved T-matrix model can consistently take into
account the large-angle Coulomb scattering and the resulting transversal deflection of the high-energy ions. We
investigate the influence of the effect of transversal deflection on the electron-ion energy partition and propose a
fitting formula for the energy partition fraction to plasma electrons. This formula is applicable to inertial
confinement fusion simulations. It is found that when the effect of transversal deflection is considered, the
relative energy deposited into electrons in plasma is reduced by about 27.5% at most. This conclusion suggests
that the transversal deflection of energetic ions, induced by the large-angle Coulomb scattering and its
cumulative effect, ought to be considered in accurately simulating the hot-spot ignition and burning of the fuel

in inertial confinement fusion.
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