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Fig. 1. Classical energy slowing-down distributions f;, f, and
f3 obtained for the electron temperatures of 27.78, 14.4 and

6.7 keV, and their corresponding electron densities of
1.14x10%, 9.34x 10" and 7.47x10" m~3.
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Fig. 2. Background plasma profiles in CFETR: (a) Density, temperature, and safety factor profiles in steady-state scenario;

(b) density, temperature and safety factor profiles in hybrid scenario.
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Fig. 3. Time evolution of various physical quantities in CFETR steady-state scenario (solid lines) and hybrid scenario (dashed

lines): (a) Number of « particles; (b) loss rate of « particles; (c) heating power of a particles to the background plasma; (d) aver-

age energy of « particles.
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Fig. 5. The a particle density in steady-state: (a) CFETR steady-state scenario; (b) CFETR Hybrid scenario.
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Fig. 7. Comparison between the energy slowing-down distribution obtained by PTC code and the classical energy slowing-down dis-
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0.4 —-0.5.

215209-6


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 2 3R Acta Phys. Sin. Vol. 72, No. 21 (2023) 215209
1.6 1.6
(b) —— fmodified-,
— felassical-ys
1.2+ 1.2t = ferew,

0.8 117\

rmalized

0.4

0.03 1.00 2.00 3.00 4.00
E/MeV

K8 Fads BT A r Ak o3 A7 ek Ko e

0.03 1.00 2.00 3.00 4.00
E/MeV

(a) % =0.1—0.2Fl ¥, = 0.5—0.6 F L M2/ i 5B IEBIN A (b) va =
0.1—0.2 FMEIEE A /31 . &ML 18 534 5 PTC B4 18 1k 43 1

Fig. 8. Comparison of slowing-down distribution functions in steady-state scenario: (a) Modified slowing-down distribution and clas-

sical slowing-down distribution at . = 0.1 — 0.2 and %, = 0.5 — 0.6; (b) modified slowing-down distribution, classical slowing-
down distribution, and PTC slowing-down distribution at 1, = 0.1 —0.2.

(B IE AL A3 AR BR A X e R R B, e AERE R T
s g A A A — s, fH7E TP AR
it FIEEARR. B IEE TR S PTC BT RARIEE
H S AR — B, DU B 2 S L o A
AR T AR TEBRA.

TEH A — e s ) R B AR RE R T AR )
35 S ANTT Z WS 14, Hauff 45 22 fRF9Y 2 30, 2ol
Ak 5345 T i R BE A B e Th AR g i T RAL, W7
B MR 5 R AR M, il ad A
BLHI AOBIFST 2 B0, RS B I SR B B0k 1
e TRERE B REL, K9 SRR E
RERIE LA 1/ E WU, hEERER T, B PP HUR K
TR, R E R sR. Wilkie 25 21t & B2 #ig 4k,
3 T A TSRy S8 AlE - 0N A B B A ST
B VA2 A S B R ] RUBE A B S, 7P S5 RE
T, BT AR [ i B )N TR R AR A ], R
22 AL A AN FEE . TRIRE, 76 JET A D-T 52
56 v 281 O B A RE BT IO AR ) R ROR,
BB, RIERR Y o BT 0 A sRAL, T %
JEAR I, B LS A B SG AT B R A M
W o KiF 51T R FRE TR /010

4.2  AREEIBTTES T

FR A 22 B8 Ab o3 A, WIS BN Y o B 1Y
20 AR ) A RE B 2 R ] () 2R 2. IR
BATRERT o = 0.1—0.2 PN A 25 H, 7 1538 s
B, 1SR HNE o B2 4R TE] R 0.93 s, R T2y
i [19] 11 RE F 24 SRS ] 43 59 4 0.76 s 1 0.31 s ¢ =
0.5—0.6 N o BL T 18 AL BHE] R 0.42 s, K T2 oI

) FIAE R A3 5908 0.48 s #1017 5. X EE PTC
FaSB T N BUZE R, o BT B4 AL ]
274 0.68 s, MK TR A K 0.51 s, REFRAHR
A 0.24 s, FRISTHAE R 5P AL R 4%
—.
[ R IR 222 T TR o = 0.1—0.2
S5 HL T TR R R B TR B BIS o KL T
AR E]) A7 1.01 s, 7~ 24 SR s [1] 1 RE 2t 24 B s 1]
MR 0.79sF10.33s, ¥ =0.5—0.6WN ok it
TR ALINTA] A7 0.43 s | 2 SIS ) A F: 249 o I ]
SR 0.48 s F10.17 5. Fais iR E N H
TR R BT, IR s TR ay
IR E RN B AR AR, (A DX S 2 A e
AR, 1Ak, RSB BN R AR T R g K
TR T, BT I NP2 AR o i 2
AL A BT AR

5 %4 %

AHEFEAE CFETR 240 H] PTC R BLAUAT
T T RAT Y b FRIE AL RS, X T o
KL TEME AL B AN RE AT AR T X A e 1
PREGINEAT R OB TR | 23R TA] | R A2 1k
DX, JFAS 2 T 25 R UE RV IS 2 ) SR
1 o R T8 AL PR AL 269 PTC RS R 54
SLpg Al A X EE A B, AR P AERE R A MY
W A RE BB AP EA — B, R finis s or-rh 4
REfE T BRI AL 0T, (18 AL A I (EREAIR. A
SCHE—BRT LT 2 s Z R B IE AL A, &

215209-7


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 2 3R Acta Phys. Sin. Vol. 72, No. 21 (2023)

215209

W ALY 25, B A A RE
T EEA 2R, HABIESS RS PTC B
GURTT AR BB WTITRY], 28 A fevh
Ffete P HEARKIRZ, PTC BFHIE T HUERL
IVASE e u R SN YR G2 I USR] R e YA R
PR, JUHAE P AERESR T B AT ELSEHY o R
T AT N ARSI ST AR T HER T o AT
DUBUI A FIIEAL o k5 InFAE 545 8 TR RO i
HAHESHNE.

Sk

[1] Jhang H, Chang C S 1996 Phys. Plasmas 3 3732

[2] Zhao H L, Xiao B, Wang G H, Wang Q, Zhang Z W, Sun Q
Z, Deng J J 2020 Acta Phys. Sin. 69 035203 (in Chinese) [
e, i, ERIRE, Eug, AR, Ahard, XREZAE 2020 YRLcs
7 69 035203]

[3] Wan Y X, Li J G, Liu Y, Wang X L, Chan V, Chen C A,
Duan X R, Fu P, Gao X, Feng K M 2017 Nucl. Fusion 57
102009

[4] Li X X, Li G Z, Liu H B 2020 Acta Phys. Sin. 69 145201 (in
Chinese) (2551, Z2E:, XM 2020 P34 69 145201

[5] Chen J L, Jian X, Chan V S, Li Z Y, Deng Z, Li G Q, Guo
W F, Shi N, Chen X 2017 Plasma Phys. Controlled Fusion 59
75005

[6] Hao B L, Chen W, Li G Q, Wang X J, Wang Z L, Wu B,
Zang Q, Jie Y X, Lin X D, Gao X, CFETR T 2021 Acta
Phys. Sin. 70 115201 (in Chinese) [Fi4IE, B, ZE 58, F K
, TIkE, SO, IR, BRSE, AR, WM, CFETR TEAM
2021 P34 70 115201]

[7] McKee G R, Fonck R J, Stratton B C, Budny R V, Chang Z,

215209-8

Ramsey A T 1997 Nucl. Fusion 37 501

Kolesnichenko Y I 1980 Nucl. Fusion 20 727

Gorelenkov N N, Budny R V, Duong H H, Fisher R K,
Medley S S, Petrov M P, Redi M H 1997 Nucl. Fusion 37
1053

Shi L M, Wu X K, Wan D, Li H D, Fan Q C, Wang Z T,
Feng H, Wang Z H, Ma J 2019 Acta Phys. Sin. 68 105201 (in
Chinese) [f1%28, RERL, T, R, BEHHE, £HK, 15,
T, B 2019 P)FEAEAR 68 105201

He B, Wang Z G, Wang J G 2018 Phys. Plasmas 25 12704
Jhang H 2021 Phys. Plasmas 28 94501

Liberman M A, Velikovich A L 1984 J. Plasma Phys. 31 369
Hsu C T, Catto P J, Sigmar D J 1990 Phys. Fluids B 2 280
Chen Z, Zhao Z J, Lii Z L, Li J H, Pan D M 2019 Acta Phys.
Sin. 68 215201 (in Chinese) [FR, BFH, B R, 2221, %
M5 2019 PFE2E4 68 215201

Moseev D, Salewski M 2019 Phys. Plasmas 26 20901

Jhang H 1998 Phys. Plasmas 5 4498

Dai Y Z, Cao J J, Xiang D, Yang J H 2023 Phys. Plasmas 30
42501

Wilkie G J, Abel I G, Highcock E G, Dorland W 2015 J.
Plasma Phys. 81 905810306

Angioni C, Peeters A G 2008 Phys. Plasmas 15 52307

Wilkie G J, Abel I G, Landreman M, Dorland W 2016 Phys.
Plasmas 23 60703

Hauff T, Pueschel M J, Dannert T, Jenko F 2009 Phys. Rev.
Lett. 102 75004

Sigmar D, Gormley R, Kamelander G 1993 Nucl. Fusion 33
677

Pueschel M J, Jenko F, Schneller M, Hauff T, Giinter S,
Tardini G 2012 Nucl. Fusion 52 103018

Wang F, Zhao R, Wang Z X, Zhang Y, Lin Z H, Liu S J 2021
Chin. Phys. Lett. 38 55201

Gaffey Jr J D 1976 J. Plasma Phys. 16 171

Wilkie G J 2018 J. Plasma Phys. 84 745840601

Team J 1999 Nucl. Fusion 39 1619


https://doi.org/10.1063/1.871507
https://doi.org/10.1063/1.871507
https://doi.org/10.1063/1.871507
https://doi.org/10.1063/1.871507
https://doi.org/10.1063/1.871507
https://doi.org/10.1063/1.871507
https://doi.org/10.1063/1.871507
https://doi.org/10.7498/aps.69.20191411
https://doi.org/10.7498/aps.69.20191411
https://doi.org/10.7498/aps.69.20191411
https://doi.org/10.7498/aps.69.20191411
https://doi.org/10.7498/aps.69.20191411
https://doi.org/10.7498/aps.69.20191411
https://doi.org/10.7498/aps.69.20191411
https://doi.org/10.7498/aps.69.20191411
https://doi.org/10.7498/aps.69.20191411
https://doi.org/10.7498/aps.69.20191411
https://doi.org/10.7498/aps.69.20191411
https://doi.org/10.7498/aps.69.20191411
https://doi.org/10.7498/aps.69.20191411
https://doi.org/10.7498/aps.69.20191411
https://doi.org/10.7498/aps.69.20191411
https://doi.org/10.7498/aps.69.20191411
https://doi.org/10.1088/1741-4326/aa686a
https://doi.org/10.1088/1741-4326/aa686a
https://doi.org/10.1088/1741-4326/aa686a
https://doi.org/10.1088/1741-4326/aa686a
https://doi.org/10.1088/1741-4326/aa686a
https://doi.org/10.1088/1741-4326/aa686a
https://doi.org/10.7498/aps.69.20200222
https://doi.org/10.7498/aps.69.20200222
https://doi.org/10.7498/aps.69.20200222
https://doi.org/10.7498/aps.69.20200222
https://doi.org/10.7498/aps.69.20200222
https://doi.org/10.7498/aps.69.20200222
https://doi.org/10.7498/aps.69.20200222
https://doi.org/10.7498/aps.69.20200222
https://doi.org/10.7498/aps.69.20200222
https://doi.org/10.7498/aps.69.20200222
https://doi.org/10.7498/aps.69.20200222
https://doi.org/10.7498/aps.69.20200222
https://doi.org/10.7498/aps.69.20200222
https://doi.org/10.7498/aps.69.20200222
https://doi.org/10.7498/aps.69.20200222
https://doi.org/10.1088/1361-6587/aa6d20
https://doi.org/10.1088/1361-6587/aa6d20
https://doi.org/10.1088/1361-6587/aa6d20
https://doi.org/10.1088/1361-6587/aa6d20
https://doi.org/10.1088/1361-6587/aa6d20
https://doi.org/10.1088/1361-6587/aa6d20
https://doi.org/10.7498/aps.70.20201972
https://doi.org/10.7498/aps.70.20201972
https://doi.org/10.7498/aps.70.20201972
https://doi.org/10.7498/aps.70.20201972
https://doi.org/10.7498/aps.70.20201972
https://doi.org/10.7498/aps.70.20201972
https://doi.org/10.7498/aps.70.20201972
https://doi.org/10.7498/aps.70.20201972
https://doi.org/10.7498/aps.70.20201972
https://doi.org/10.7498/aps.70.20201972
https://doi.org/10.7498/aps.70.20201972
https://doi.org/10.7498/aps.70.20201972
https://doi.org/10.7498/aps.70.20201972
https://doi.org/10.7498/aps.70.20201972
https://doi.org/10.7498/aps.70.20201972
https://doi.org/10.7498/aps.70.20201972
https://doi.org/10.1088/0029-5515/37/4/I08
https://doi.org/10.1088/0029-5515/37/4/I08
https://doi.org/10.1088/0029-5515/37/4/I08
https://doi.org/10.1088/0029-5515/37/4/I08
https://doi.org/10.1088/0029-5515/37/4/I08
https://doi.org/10.1088/0029-5515/37/4/I08
https://doi.org/10.1088/0029-5515/37/4/I08
https://doi.org/10.1088/0029-5515/20/6/008
https://doi.org/10.1088/0029-5515/20/6/008
https://doi.org/10.1088/0029-5515/20/6/008
https://doi.org/10.1088/0029-5515/20/6/008
https://doi.org/10.1088/0029-5515/20/6/008
https://doi.org/10.1088/0029-5515/20/6/008
https://doi.org/10.1088/0029-5515/20/6/008
https://doi.org/10.1088/0029-5515/37/8/I02
https://doi.org/10.1088/0029-5515/37/8/I02
https://doi.org/10.1088/0029-5515/37/8/I02
https://doi.org/10.1088/0029-5515/37/8/I02
https://doi.org/10.1088/0029-5515/37/8/I02
https://doi.org/10.1088/0029-5515/37/8/I02
https://doi.org/10.7498/aps.68.20181983
https://doi.org/10.7498/aps.68.20181983
https://doi.org/10.7498/aps.68.20181983
https://doi.org/10.7498/aps.68.20181983
https://doi.org/10.7498/aps.68.20181983
https://doi.org/10.7498/aps.68.20181983
https://doi.org/10.7498/aps.68.20181983
https://doi.org/10.7498/aps.68.20181983
https://doi.org/10.7498/aps.68.20181983
https://doi.org/10.7498/aps.68.20181983
https://doi.org/10.7498/aps.68.20181983
https://doi.org/10.7498/aps.68.20181983
https://doi.org/10.7498/aps.68.20181983
https://doi.org/10.7498/aps.68.20181983
https://doi.org/10.7498/aps.68.20181983
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/10.1063/5.0059179
https://doi.org/10.1063/5.0059179
https://doi.org/10.1063/5.0059179
https://doi.org/10.1063/5.0059179
https://doi.org/10.1063/5.0059179
https://doi.org/10.1063/5.0059179
https://doi.org/10.1063/5.0059179
https://doi.org/10.1017/S0022377800001719
https://doi.org/10.1017/S0022377800001719
https://doi.org/10.1017/S0022377800001719
https://doi.org/10.1017/S0022377800001719
https://doi.org/10.1017/S0022377800001719
https://doi.org/10.1017/S0022377800001719
https://doi.org/10.1017/S0022377800001719
https://doi.org/10.1063/1.859237
https://doi.org/10.1063/1.859237
https://doi.org/10.1063/1.859237
https://doi.org/10.1063/1.859237
https://doi.org/10.1063/1.859237
https://doi.org/10.1063/1.859237
https://doi.org/10.1063/1.859237
https://doi.org/10.7498/aps.68.20190440
https://doi.org/10.7498/aps.68.20190440
https://doi.org/10.7498/aps.68.20190440
https://doi.org/10.7498/aps.68.20190440
https://doi.org/10.7498/aps.68.20190440
https://doi.org/10.7498/aps.68.20190440
https://doi.org/10.7498/aps.68.20190440
https://doi.org/10.7498/aps.68.20190440
https://doi.org/10.7498/aps.68.20190440
https://doi.org/10.7498/aps.68.20190440
https://doi.org/10.7498/aps.68.20190440
https://doi.org/10.7498/aps.68.20190440
https://doi.org/10.7498/aps.68.20190440
https://doi.org/10.7498/aps.68.20190440
https://doi.org/10.7498/aps.68.20190440
https://doi.org/10.7498/aps.68.20190440
https://doi.org/10.1063/1.5085429
https://doi.org/10.1063/1.5085429
https://doi.org/10.1063/1.5085429
https://doi.org/10.1063/1.5085429
https://doi.org/10.1063/1.5085429
https://doi.org/10.1063/1.5085429
https://doi.org/10.1063/1.5085429
https://doi.org/10.1063/1.873187
https://doi.org/10.1063/1.873187
https://doi.org/10.1063/1.873187
https://doi.org/10.1063/1.873187
https://doi.org/10.1063/1.873187
https://doi.org/10.1063/1.873187
https://doi.org/10.1063/1.873187
https://doi.org/10.1063/5.0123241
https://doi.org/10.1063/5.0123241
https://doi.org/10.1063/5.0123241
https://doi.org/10.1063/5.0123241
https://doi.org/10.1063/5.0123241
https://doi.org/10.1063/5.0123241
https://doi.org/10.1017/S002237781400124X
https://doi.org/10.1017/S002237781400124X
https://doi.org/10.1017/S002237781400124X
https://doi.org/10.1017/S002237781400124X
https://doi.org/10.1017/S002237781400124X
https://doi.org/10.1017/S002237781400124X
https://doi.org/10.1017/S002237781400124X
https://doi.org/10.1017/S002237781400124X
https://doi.org/10.1063/1.2913610
https://doi.org/10.1063/1.2913610
https://doi.org/10.1063/1.2913610
https://doi.org/10.1063/1.2913610
https://doi.org/10.1063/1.2913610
https://doi.org/10.1063/1.2913610
https://doi.org/10.1063/1.2913610
https://doi.org/10.1063/1.4953420
https://doi.org/10.1063/1.4953420
https://doi.org/10.1063/1.4953420
https://doi.org/10.1063/1.4953420
https://doi.org/10.1063/1.4953420
https://doi.org/10.1063/1.4953420
https://doi.org/10.1063/1.4953420
https://doi.org/10.1063/1.4953420
https://doi.org/10.1103/PhysRevLett.102.075004
https://doi.org/10.1103/PhysRevLett.102.075004
https://doi.org/10.1103/PhysRevLett.102.075004
https://doi.org/10.1103/PhysRevLett.102.075004
https://doi.org/10.1103/PhysRevLett.102.075004
https://doi.org/10.1103/PhysRevLett.102.075004
https://doi.org/10.1103/PhysRevLett.102.075004
https://doi.org/10.1103/PhysRevLett.102.075004
https://doi.org/10.1088/0029-5515/33/5/I01
https://doi.org/10.1088/0029-5515/33/5/I01
https://doi.org/10.1088/0029-5515/33/5/I01
https://doi.org/10.1088/0029-5515/33/5/I01
https://doi.org/10.1088/0029-5515/33/5/I01
https://doi.org/10.1088/0029-5515/33/5/I01
https://doi.org/10.1088/0029-5515/52/10/103018
https://doi.org/10.1088/0029-5515/52/10/103018
https://doi.org/10.1088/0029-5515/52/10/103018
https://doi.org/10.1088/0029-5515/52/10/103018
https://doi.org/10.1088/0029-5515/52/10/103018
https://doi.org/10.1088/0029-5515/52/10/103018
https://doi.org/10.1088/0029-5515/52/10/103018
https://doi.org/10.1088/0256-307X/38/5/055201
https://doi.org/10.1088/0256-307X/38/5/055201
https://doi.org/10.1088/0256-307X/38/5/055201
https://doi.org/10.1088/0256-307X/38/5/055201
https://doi.org/10.1088/0256-307X/38/5/055201
https://doi.org/10.1088/0256-307X/38/5/055201
https://doi.org/https://doi.org/10.1017/S0022377800020146
https://doi.org/https://doi.org/10.1017/S0022377800020146
https://doi.org/https://doi.org/10.1017/S0022377800020146
https://doi.org/https://doi.org/10.1017/S0022377800020146
https://doi.org/https://doi.org/10.1017/S0022377800020146
https://doi.org/https://doi.org/10.1017/S0022377800020146
https://doi.org/https://doi.org/10.1017/S0022377800020146
https://doi.org/10.1017/S0022377818001058
https://doi.org/10.1017/S0022377818001058
https://doi.org/10.1017/S0022377818001058
https://doi.org/10.1017/S0022377818001058
https://doi.org/10.1017/S0022377818001058
https://doi.org/10.1017/S0022377818001058
https://doi.org/10.1017/S0022377818001058
https://doi.org/10.1088/0029-5515/39/11Y/301
https://doi.org/10.1088/0029-5515/39/11Y/301
https://doi.org/10.1088/0029-5515/39/11Y/301
https://doi.org/10.1088/0029-5515/39/11Y/301
https://doi.org/10.1088/0029-5515/39/11Y/301
https://doi.org/10.1088/0029-5515/39/11Y/301
https://doi.org/10.1088/0029-5515/39/11Y/301
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 2 3R Acta Phys. Sin. Vol. 72, No. 21 (2023) 215209

SPECIAL TOPIC—Energetic particles in magnetic confinement fusion plasma

Numerical simulation of a particle slowing-down process
under CFETR scenario”

Wu Xiang-Feng  Wang Feng!’ Lin Zhan-Hong  Chen Luo-Yu
Yu Zhao-Ke  Wu Kai-Bang  Wang Zheng-Xiong

(Dalian University of Technology, Dalian 116024, China)

( Received 29 April 2023; revised manuscript received 8 June 2023 )

Abstract

The high-energy o particles produced by deuterium-tritium fusion are the primary heating source for
maintaining high temperatures in future tokamak plasma. Effective confinement of a particles is crucial for
sustaining steady-state burning plasma. The initial energy of « particles is 3.5 MeV. According to theoretical
calculations, it takes approximately 1 second to slow down « particles through Coulomb collisions to an energy
range similar to the energy range of the background plasma. In the slowing-down process, some « particles may
be lost owing to various transport processes. One significant research problem is how to utilize a particles to
effectively heat fuel ions so as to sustain fusion reactions in a reactor. Assuming local Coulomb collisions and
neglecting orbital effects, a classical slowing-down distribution for « particles can be derived. However,
considering the substantial drift orbit width of « particles and the importance of spatial transport, numerical
calculations are required to obtain more accurate a particle distribution function. In this study, the particle
tracer code (PTC) is used to numerically simulate the slowing-down process of « particles under different
scenarios in the Chinese Fusion Engineering Test Reactor (CFETR). By combining particle orbit tracing
method with Monte Carlo collision method, a more realistic a particle distribution function can be obtained and
compared with the classical slowing-down distribution. The results show significant differences between this
distribution function and the classical slowing-down distribution, particularly in the moderate energy range.
Further analysis indicates that these disparities are primarily caused by the strong radial transport of «
particles at these energy levels. The research findings hold profound implications for the precise evaluating of
ability of «a particles to heat the background plasma. Understanding and characterizing the behavior of «
particles in the slowing-down process and their interaction with the plasma is critical for designing and
optimizing future fusion reactors. By attaining a deeper comprehension of the spatial transport and distribution
of a particles, it becomes possible to enhance the efficiency of fuel ion heating and sustain fusion reactions more
effectively. This study establishes a foundation for subsequent investigations and evaluation of « particles as a

highly efficient heating source for fusion plasmas.
Keywords: tokamak, a particles, slowing-down distribution
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