5535 %55 10 o OOt 5 kK OF K Vol. 35, No. I

20234F 1 H HIGH POWER LASER AND PARTICLE BEAMS Jan., 2023

SR BOL I A BB R TR B 15

BEBRSHTHNRAREEST

R, %
(v 223 K2 WP R S04 B, bR 200240)

O E: RWAEYIRESEEM AR RS LR B EE YRR RN B B Y
i, EFRNEH B FHEERMESH T EERREAT I SEREE FREMZ MR ER . BEZ R
By I A 7 R T I T oK 3 ST A TR B, I KA Wigner 43 A1 bR B (FH & TH] 4T )4 R R 3 B
SN IE T, T LLA RUTR A G2 S S R B N I A Y 2 o R T I R Bl B A O v, R B IR R B R
SR PR KBL 50 43 AT L 38 IR AN | i AT S 0 A T TR R LI AS B M R B AR . R RV bR Bl
AR TR O SR R A AT IR R R S M AR A — IR T A .

KGR IR BT R oK 3 B Wigner 43 A 2R B T AT S RO A8 4 SC IR AL 5 B A FRE M

FESES: 05342 XHEREE: A doi: 10.11884/HPLPB202335.220209

Analysis of two-stream instability in warm dense region

Liang Jionghang, =~ Wu Dong
(School of Physics and Astronomy, Shanghai Jiaotong University, Shanghai 200240, China)

Abstract: Warm dense matter is an important stage of material development in the process of inertial
confinement fusion and the evolution of the universe. As the density increases, quantum effects gradually manifest,
and the collective excitations in warm dense region show behavior different from the classical cases. Density-
functional kinetic theory (DFKT) is a statistical model based on the time-dependent-density-functional theory and
Wigner distribution function (phase-space quantum theory), which can effectively compensate for the neglect of
quantum effects by classical plasma theory. Based on the DFKT, we found that properties such as Fermi-Dirac
distribution, exchange-correlation effects, and quantum diffraction effects in the warm-dense characteristic parameters
can inhibit the two-stream instabilities. DFKT is expected to provide a first-principle theoretical platform for the study
of the transport properties of the warm dense systems from the perspective of plasmas.
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