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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.

3.3 HFRENEEFHIE

R T A TR F R, 7
FEVR AT U R % R BB A A3 G IR 1
Wi, PRI, 75 CSD # LET FHIEA4R RHELE T 1158
TR XA (ne = 1022—10% em ™3, T =
1—1000 keV ) N IYHLF-43EC I+, JFEr 13 I
PERBA. X RERERSE T RZH DT RE
S BT RR IR 2:4.20.27),

ZHTAIETE R 1), e R 1 BELLE A 451 i 2
JFERY AR AR b AR AR A, T2 PR Ay Al A G T
A 155 5O R R 8 BUE . AR 7
T2 (16) AR (17) AIAL, P RE S0 AC P
TR BH LA SRR Y BHL LR AR 4R O, T L F
R £ 43 PR 52 28 2 AR AR s AR 55 . SR, ThLRE
{14 75 £k X6} FiL - B £ 0 T PR T 1) 2 e R i (1012, AR

093401-6


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

) 32 3R Acta Phys. Sin. Vol. 74, No. 9 (2025)

093401

i T Y BRI (14), R A AL
SR B RS, 2 T IR T4 1 B
FRTELR, S T A REL L AR 431 A R R . R
FL RIS 22 R i (25 55, 43 RS A (1
A5 222, DT 2B e X T R B T B OB B
fik. 25 b AT, RS B R AR H TR A PR T Y
SRR, T35 B A8 (LA SR S AR S . R, &
TR AN T Bl A 28 2

-1
as + as T‘M e ’
KRR AN keV, BN T = T/keV . B4 55K
a; Y51 BE ) BR B, IRBUE f A R A AR
(19)
A R 5 XK e =1g(ne fem—3) . & 5 J&
LT ST CSD BH IR AR T3 1 T B k4 C A
F R RHBA. K 5(a) 4 T HRTFEE N .
1026 cm=3 {9 DT 258 T-1kfif TRE MR T F

ai

Fe(neaT) =a (].8)

ai(ne) = b2 4 b} e + b2 22,

m F, (CSD)
— Fitting

Energy partition of electron F,

s .
10 e
T/keV

10t

100

Kl 5
TR R AL N F Fo LA B EL a; B AR AL SO A

103

RV AR L. ATLUE Y, JEF R (18) LA
AT O TR X AR R B 5, e KU
HIRZEA 1% A7 . B 5(b) 45 T %R Y B AL a
B RS, RTAK IR, o, SHEUHEE I AR b 5
P B 517284k, A aq 7E ne = 1022—10%7 cm 3 1Y
B IX A2 2 f5AR L. 280, BERTTRE (19)
HATHLG, AN LA S8R 1. 3R 1walih T
FEF BPS BH 1k A< 45 107 1% o 7 fi 12 o BE L5 1) 401
G538

T o3 e PR X 8 3 AR Ak 1) 55 40 v
LET BH1EAS 425 i) B F- R & 40 BC Bl 5 CSD
P25 2 (] LU B AN B 2% B AR Ak i H: B et
F A e N 4 AR TR . R, 36T LET Bk
AR L RE A L R o] AR R 2Ok

F M (ne, T) = g(x) F3P(ne, T), (20)
g(x) = co + c1 + cox® + 32 + cya?, (21)

Parameters for F,

10?
w
101
10 F6——¢—3——8——3—8¢—¢—3%
10-1k ® a; (CSD) — a; (fitting)
as (CSD) as (fitting)
® a3 (CSD) — a3 (fitting)
10-2¢ as (CSD) ay (fitting)
* a5 (CSD) — a5 (fitting)
i e o S 2 2 40, A AR

(a) F 2 1026 cm =3 (19 DT 45 & F & h, 2 F CSD BLIEA G500 B F Re i 4 B F Fe S HAUA 5 (b) CSD A

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)

093401-7


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

) 32 3R Acta Phys. Sin. Vol. 74, No. 9 (2025)

093401

Xz =log,, T, %S HHUE S BN ¢ = 0.98387
c1 = —0.034894 , ¢y = 0.029982 , ¢5 = —0.10916 , ¢4 =
0.034865 . 452X (20) 7ETE) IRE B BE X [A] (ne =
1022—10%" cm™3, T' = 1—1000 keV ) N FJ i Kik 2%
28 2% .

TE EIRILE A, WA H R s iR
- Jo R HL A ) 22 St R A 5 ). 3X R R A
[F] 4% BE RN T, A5 2 o SR AR by AR 2
(] 11%) 25 S %t B B8 1 43 TC PR A S e 45870, G
31 T HE WAREE. 72 LLRT IS T, A1 A&
IEF B TR ¢ X A G 48 1) f e 114) DT
Bk IE FE T 22md 2 me (0, BRLRCTT LT, 5 T-RE i
YL T2 B B A A ) 25 5 S B B
D, R 2 2 i A A 2K (20) H g(2) IOIE
K. JFEMAEA SCTAER A L — PP IR &4
BT B R S RS

4 % @

AICHFFET 3.54 MeV o b FAEE B TR
BHL LA SHFT L F RE S 4 BC PR 7. 3l SE TR 2 X
[T, & J T3 PR 2 R AR i R 1Y)
AT FRIA AR, IR E M, fER TR
it PR B4 3138 P R R JE B AR BE R R BT 2 S B0
F-hig oI N 7 Bl ARk B A P35 X
— PG ) B PR R 12 Ak v i A A
A B AR AN AT . Ak, ARSI RIS R
o BB 12 Al A b ) D e 5O 2 5 3R BE R T
P Z R DU S B F IR s . X — &
FEHH, FEF /N R 1 BEL L AR SRR AR TG 1k 5 4 b
HR T RERL T B RE R DTN BE B A0 C, KA
RS B H: SRR sk g ot R R OB L T RS T RE R4
it R B AR . FEAR SCRYBIFSE Hh 20 T R
TR A S B0 P 5 T I 8 R LAl il e
XA 3 22 TP ASN R . S S
— I R % 45 B R L S T RE R A
DA K A S R AR X BE DU B RE R )
B A B FABRETSE Ab F 52 0

S5 3k

(1]

093401-8

Jiang S E, Ding Y K, Miu W Y, Liu S Y, Zheng Z J, Zhang
B H, Zhang J Y, Huang T X, Li S W, Chen J B, Jiang X H,
Yi R Q, Yang G H, Yang J M, Hu X, Cao Z R, Huang Y X
2009 Sci. Chin. Phys., Mech. Astron. 39 1571 (in Chinese) [{L.
AR TR, B XD, AR SR, SRERE, B
WE, 2 =Ah, BRgOR, #/ME, 5o, miEdL, e, iy, &
HESE, TR 2009 T EBRY G A Jise RO 39
1571]

Hurricane O A, Patel P K, Betti R, Froula D H, Regan S P,
Slutz S A, Gomez M R, Sweeney M A 2023 Rev. Mod. Phys.
95 025005

Zhu S P, Luo M X 2024 Physics 53 287 (in Chinese) [4/F-,
B R4 2024 YL 53 287)

Atzeni S, Meyer-ter Vehn J 2004 The Physics of Inertial
Fusion: Beam Plasma Interaction, Hydrodynamics, Hot Dense
Matter (Vol. 125) (Oxford: Oxford University Press)

Betti R, Christopherson A, Spears B, Nora R, Bose A,
Howard J, Woo K, Edwards M, Sanz J 2015 Phys. Rev. Lett.
114 255003

Stanton L G, Murillo M S 2021 Phys. Plasmas 28 082301

Lin C, He B, Wu Y, Wang J 2023 Nucl. Fusion 63 076018
Eliezer S, Martinez-Val J M 1998 Laser Part. Beams 16 581
Son S, Fisch N 2006 Phys. Lett. A 356 72

Brown L S, Preston D L, Singleton Jr R L 2005 Phys. Rep.
410 237

Fraley G S, Linnebur E J, Mason R J, Morse R L 1974 Phys.
Fluids 17 474

Zylstra A, Hurricane O 2019 Phys. Plasmas 26 062701

Butler S, Buckingham M 1962 Phys. Rev. 126 1

Li C K, Petrasso R D 1993 Phys. Rev. Lett. 70 3059

Brown L S, Preston D L, Singleton Jr R L 2012 Phys. Rev. E
86 016406

He B, Wang Z G, Wang J G 2018 Phys. Plasmas 25 012704
Zhang Y N, Wang Z G, Zhao Y T, He B 2021 Chin. Phys. B
30 015202

Zylstra A B, Rinderknecht H G, Frenje J A, Li C K, Petrasso
R D 2019 Phys. Plasmas 26 122703

Bernstein D J, Baalrud S D, Daligault J 2019 Phys. Plasmas
26 082705

Landau L, Lifshitz E 1977 Quantum Mechanics: Non-
Relativistic Theory, Chapter XVII (Oxford: Pergamon Press)
Joachain C J 1975 Quantum Collision Theory, Chapter 4
(North-Holland Publishing Company)

Lin C, He B, Wu Y, Wang J 2023 Plasma Phys. Control.
Fusion 65 055005

Zwicknagel G, Toepffer C, Reinhard P G 1999 Phys. Rep. 309
117

Bernstein D J, Baalrud S D 2022 Phys. Plasmas 29 072705
Lin C, He B, Wu Y, Zou S, Wang J 2023 Nucl. Fusion 63
106005

Long K, Tahir N 1986 Nucl. fusion 26 555

Gus’Kov S Y, I'In D, Sherman V 2013 EPJ Web of
Conferences 59 02018


https://www.sciengine.com/doi/10.1360/2009-39-11-1571
https://www.sciengine.com/doi/10.1360/2009-39-11-1571
https://www.sciengine.com/doi/10.1360/2009-39-11-1571
https://www.sciengine.com/doi/10.1360/2009-39-11-1571
https://www.sciengine.com/doi/10.1360/2009-39-11-1571
https://www.sciengine.com/doi/10.1360/2009-39-11-1571
https://www.sciengine.com/doi/10.1360/2009-39-11-1571
https://www.sciengine.com/doi/10.1360/2009-39-11-1571
https://www.sciengine.com/doi/10.1360/2009-39-11-1571
https://www.sciengine.com/doi/10.1360/2009-39-11-1571
https://www.sciengine.com/doi/10.1360/2009-39-11-1571
https://www.sciengine.com/doi/10.1360/2009-39-11-1571
https://www.sciengine.com/doi/10.1360/2009-39-11-1571
https://www.sciengine.com/doi/10.1360/2009-39-11-1571
https://www.sciengine.com/doi/10.1360/2009-39-11-1571
https://www.sciengine.com/doi/10.1360/2009-39-11-1571
https://www.sciengine.com/doi/10.1360/2009-39-11-1571
https://www.sciengine.com/doi/10.1360/2009-39-11-1571
https://www.sciengine.com/doi/10.1360/2009-39-11-1571
https://www.sciengine.com/doi/10.1360/2009-39-11-1571
https://www.sciengine.com/doi/10.1360/2009-39-11-1571
https://www.sciengine.com/doi/10.1360/2009-39-11-1571
https://doi.org/10.1103/RevModPhys.95.025005
https://doi.org/10.1103/RevModPhys.95.025005
https://doi.org/10.1103/RevModPhys.95.025005
https://doi.org/10.1103/RevModPhys.95.025005
https://doi.org/10.1103/RevModPhys.95.025005
https://doi.org/10.1103/RevModPhys.95.025005
https://doi.org/10.7693/wl20240501
https://doi.org/10.7693/wl20240501
https://doi.org/10.7693/wl20240501
https://doi.org/10.7693/wl20240501
https://doi.org/10.7693/wl20240501
https://doi.org/10.7693/wl20240501
https://doi.org/10.7693/wl20240501
https://doi.org/10.7693/wl20240501
https://doi.org/10.7693/wl20240501
https://doi.org/10.7693/wl20240501
https://doi.org/10.7693/wl20240501
https://doi.org/10.7693/wl20240501
https://doi.org/10.7693/wl20240501
https://doi.org/10.7693/wl20240501
https://doi.org/10.7693/wl20240501
https://doi.org/10.1093/acprof:oso/9780198562641.001.0001
https://doi.org/10.1093/acprof:oso/9780198562641.001.0001
https://doi.org/10.1093/acprof:oso/9780198562641.001.0001
https://doi.org/10.1093/acprof:oso/9780198562641.001.0001
https://doi.org/10.1093/acprof:oso/9780198562641.001.0001
https://doi.org/10.1093/acprof:oso/9780198562641.001.0001
https://doi.org/10.1093/acprof:oso/9780198562641.001.0001
https://doi.org/10.1103/PhysRevLett.114.255003
https://doi.org/10.1103/PhysRevLett.114.255003
https://doi.org/10.1103/PhysRevLett.114.255003
https://doi.org/10.1103/PhysRevLett.114.255003
https://doi.org/10.1103/PhysRevLett.114.255003
https://doi.org/10.1103/PhysRevLett.114.255003
https://doi.org/10.1063/5.0048162
https://doi.org/10.1063/5.0048162
https://doi.org/10.1063/5.0048162
https://doi.org/10.1063/5.0048162
https://doi.org/10.1063/5.0048162
https://doi.org/10.1063/5.0048162
https://doi.org/10.1063/5.0048162
https://doi.org/10.1088/1741-4326/acd19f
https://doi.org/10.1088/1741-4326/acd19f
https://doi.org/10.1088/1741-4326/acd19f
https://doi.org/10.1088/1741-4326/acd19f
https://doi.org/10.1088/1741-4326/acd19f
https://doi.org/10.1088/1741-4326/acd19f
https://doi.org/10.1088/1741-4326/acd19f
https://doi.org/10.1017/S0263034600011411
https://doi.org/10.1017/S0263034600011411
https://doi.org/10.1017/S0263034600011411
https://doi.org/10.1017/S0263034600011411
https://doi.org/10.1017/S0263034600011411
https://doi.org/10.1017/S0263034600011411
https://doi.org/10.1017/S0263034600011411
https://doi.org/10.1016/j.physleta.2006.03.065
https://doi.org/10.1016/j.physleta.2006.03.065
https://doi.org/10.1016/j.physleta.2006.03.065
https://doi.org/10.1016/j.physleta.2006.03.065
https://doi.org/10.1016/j.physleta.2006.03.065
https://doi.org/10.1016/j.physleta.2006.03.065
https://doi.org/10.1016/j.physleta.2006.03.065
https://doi.org/10.1016/j.physrep.2005.01.001
https://doi.org/10.1016/j.physrep.2005.01.001
https://doi.org/10.1016/j.physrep.2005.01.001
https://doi.org/10.1016/j.physrep.2005.01.001
https://doi.org/10.1016/j.physrep.2005.01.001
https://doi.org/10.1016/j.physrep.2005.01.001
https://doi.org/10.1063/1.1694739
https://doi.org/10.1063/1.1694739
https://doi.org/10.1063/1.1694739
https://doi.org/10.1063/1.1694739
https://doi.org/10.1063/1.1694739
https://doi.org/10.1063/1.1694739
https://doi.org/10.1063/1.1694739
https://doi.org/10.1063/1.1694739
https://doi.org/10.1063/1.5101074
https://doi.org/10.1063/1.5101074
https://doi.org/10.1063/1.5101074
https://doi.org/10.1063/1.5101074
https://doi.org/10.1063/1.5101074
https://doi.org/10.1063/1.5101074
https://doi.org/10.1063/1.5101074
https://doi.org/10.1103/PhysRev.126.1
https://doi.org/10.1103/PhysRev.126.1
https://doi.org/10.1103/PhysRev.126.1
https://doi.org/10.1103/PhysRev.126.1
https://doi.org/10.1103/PhysRev.126.1
https://doi.org/10.1103/PhysRev.126.1
https://doi.org/10.1103/PhysRev.126.1
https://doi.org/10.1103/PhysRevLett.70.3059
https://doi.org/10.1103/PhysRevLett.70.3059
https://doi.org/10.1103/PhysRevLett.70.3059
https://doi.org/10.1103/PhysRevLett.70.3059
https://doi.org/10.1103/PhysRevLett.70.3059
https://doi.org/10.1103/PhysRevLett.70.3059
https://doi.org/10.1103/PhysRevLett.70.3059
https://doi.org/10.1103/PhysRevE.86.016406
https://doi.org/10.1103/PhysRevE.86.016406
https://doi.org/10.1103/PhysRevE.86.016406
https://doi.org/10.1103/PhysRevE.86.016406
https://doi.org/10.1103/PhysRevE.86.016406
https://doi.org/10.1103/PhysRevE.86.016406
https://doi.org/10.1063/1.5004213
https://doi.org/10.1063/1.5004213
https://doi.org/10.1063/1.5004213
https://doi.org/10.1063/1.5004213
https://doi.org/10.1063/1.5004213
https://doi.org/10.1063/1.5004213
https://doi.org/10.1063/1.5004213
https://doi.org/10.1088/1674-1056/abc53b
https://doi.org/10.1088/1674-1056/abc53b
https://doi.org/10.1088/1674-1056/abc53b
https://doi.org/10.1088/1674-1056/abc53b
https://doi.org/10.1088/1674-1056/abc53b
https://doi.org/10.1088/1674-1056/abc53b
https://doi.org/10.1063/1.5114637
https://doi.org/10.1063/1.5114637
https://doi.org/10.1063/1.5114637
https://doi.org/10.1063/1.5114637
https://doi.org/10.1063/1.5114637
https://doi.org/10.1063/1.5114637
https://doi.org/10.1063/1.5114637
https://doi.org/10.1063/1.5095419
https://doi.org/10.1063/1.5095419
https://doi.org/10.1063/1.5095419
https://doi.org/10.1063/1.5095419
https://doi.org/10.1063/1.5095419
https://doi.org/10.1063/1.5095419
https://doi.org/10.1088/1361-6587/acc208
https://doi.org/10.1088/1361-6587/acc208
https://doi.org/10.1088/1361-6587/acc208
https://doi.org/10.1088/1361-6587/acc208
https://doi.org/10.1088/1361-6587/acc208
https://doi.org/10.1088/1361-6587/acc208
https://doi.org/10.1088/1361-6587/acc208
https://doi.org/10.1088/1361-6587/acc208
https://doi.org/10.1016/S0370-1573(98)00056-8
https://doi.org/10.1016/S0370-1573(98)00056-8
https://doi.org/10.1016/S0370-1573(98)00056-8
https://doi.org/10.1016/S0370-1573(98)00056-8
https://doi.org/10.1016/S0370-1573(98)00056-8
https://doi.org/10.1016/S0370-1573(98)00056-8
https://doi.org/10.1063/5.0093797
https://doi.org/10.1063/5.0093797
https://doi.org/10.1063/5.0093797
https://doi.org/10.1063/5.0093797
https://doi.org/10.1063/5.0093797
https://doi.org/10.1063/5.0093797
https://doi.org/10.1063/5.0093797
https://doi.org/10.1088/1741-4326/acee96
https://doi.org/10.1088/1741-4326/acee96
https://doi.org/10.1088/1741-4326/acee96
https://doi.org/10.1088/1741-4326/acee96
https://doi.org/10.1088/1741-4326/acee96
https://doi.org/10.1088/1741-4326/acee96
https://doi.org/10.1088/0029-5515/26/5/002
https://doi.org/10.1088/0029-5515/26/5/002
https://doi.org/10.1088/0029-5515/26/5/002
https://doi.org/10.1088/0029-5515/26/5/002
https://doi.org/10.1088/0029-5515/26/5/002
https://doi.org/10.1088/0029-5515/26/5/002
https://doi.org/10.1088/0029-5515/26/5/002
https://doi.org/10.1051/epjconf/20135902018
https://doi.org/10.1051/epjconf/20135902018
https://doi.org/10.1051/epjconf/20135902018
https://doi.org/10.1051/epjconf/20135902018
https://doi.org/10.1051/epjconf/20135902018
https://doi.org/10.1051/epjconf/20135902018
https://doi.org/10.1051/epjconf/20135902018
https://doi.org/10.1051/epjconf/20135902018
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

) 32 Z 3R Acta Phys. Sin. Vol. 74, No. 9 (2025) 093401

Energy deposition and electron-ion energy partition of
high-energy ions in dense plasmas”

LI Zijian  LIN Chengliang’ WU Yong? WANG Jianguo

(National Key Laboratory of Computational Physics, Institute of Applied Physics and
Computational Mathematics, Beijing 100088, China)

( Received 24 December 2024; revised manuscript received 26 February 2025 )

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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PACS: 34.50.Bw, 52.50.Gj, 52.20.Hv, 52.57.—z DOI: 10.7498/aps.74.20241763

CSTR: 32037.14.aps.74.20241763

* Project supported by the National Key Research and Development Program of China (Grant No. 2022YFA1602500) and the
National Natural Science Foundation of China (Grant Nos. 12474277, U2430208).
1 Corresponding author. E-mail: lin chengliang@iapcm.ac.cn

1 Corresponding author. E-mail: wu_yong@iapcm.ac.cn

093401-9


http://doi.org/10.7498/aps.74.20241763
https://cstr.cn/32037.14.aps.74.20241763
mailto:lin_chengliang@iapcm.ac.cn
mailto:lin_chengliang@iapcm.ac.cn
mailto:wu_yong@iapcm.ac.cn
mailto:wu_yong@iapcm.ac.cn
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

Chinese Physical Society

%ﬂ *ﬁActa Physica Sinica

Institute of Physics, CAS

B R TARESE T AT RN AT A TRES T
S HAE 2§ IAE

Energy deposition and electron—ion energy partition of high—energy ions in dense plasmas
LI Zijian ~ LIN Chengliang WU Yong  WANG Jianguo

5| {5 B, Citation: Acta Physica Sinica, 74, 093401 (2025) DOI: 10.7498/aps.74.20241763
CSTR: 32037.14.aps.74.20241763

TELR T2 View online: https://doi.org/10.7498/aps.74.20241763

A ZE View table of contents: http://wulixb.iphy.ac.cn

TR AT BERRAR  HAt SO

Articles you may be interested in

2y 85 7 R S0 L X 45 1 A o R BB R SR A R

Analysis of dynamic response and screening effects on electron—ion energy relaxation in dense plasma

PyFEEEAR. 2025, 74(3): 035101 hitps://doi.org/10.7498/aps.74.20241588

o RE 17 B P A BE R TR 385 SE B B I
Calculation and verification for energetic proton energy deposition in spallation target

YrE2EdE. 2021, 70(5): 052401  https:/doi.org/10.7498/aps.70.20201504

PR BT A RE R DURR IO ETIT 05 B b A o1 SR 7 A

Proton beam energy deposition in fast ignition and production of protons on Shenguang Il upgraded device

YrHE2EAR. 2023, 72(9): 095201  https:/doi.org/10.7498/aps.72.20222005

FL B R RE 20 5 =00 HL iz 2R B2

Influence of electron scattering and energy partition method on electron transport coefficient

YIBR2A 4. 2021, 70(13): 135101 hitps:/doi.org/10.7498/aps.70.20202021

RPN A A e PR B 2 [0 B R SR 3 ol

Ultrafast dynamic response and temporal shaping modulation of tungsten disulfide irradiated by femtosecond laser

YIHLEHz. 2021, 70(20): 205201 https://doi.org/10.7498/aps.70.20210737

L ORI SR X PR~ SRS 1 I 24 B 1R T 1 RE A i 52

Effects of electric quadrupole transitions on ion energy—level populations of in electron beam ion trap plasma

WIBAEA. 2022, 71(19): 195201 https://doi.org/10.7498/aps.71.20220489


https://wulixb.iphy.ac.cn
https://doi.org/10.7498/aps.74.20241763
http://wulixb.iphy.ac.cn
https://wulixb.iphy.ac.cn/article/doi/10.7498/aps.74.20241588
https://doi.org/10.7498/aps.74.20241588
https://wulixb.iphy.ac.cn/article/doi/10.7498/aps.70.20201504
https://doi.org/10.7498/aps.70.20201504
https://wulixb.iphy.ac.cn/article/doi/10.7498/aps.72.20222005
https://doi.org/10.7498/aps.72.20222005
https://wulixb.iphy.ac.cn/article/doi/10.7498/aps.70.20202021
https://doi.org/10.7498/aps.70.20202021
https://wulixb.iphy.ac.cn/article/doi/10.7498/aps.70.20210737
https://doi.org/10.7498/aps.70.20210737
https://wulixb.iphy.ac.cn/article/doi/10.7498/aps.71.20220489
https://doi.org/10.7498/aps.71.20220489

	1 引　言
	2 理论方法
	2.1 阻止本领和能量沉积的T矩阵扩展方法
	2.2 电子离子能量分配因子

	3 结果与讨论
	3.1p11B和DT等离子体中电子能量分配因子
	3.2 偏转效应对电子能量分配因子的影响
	3.3 电子能量分配因子的拟合

	4 结　论
	参考文献

