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Fig. 1. Four-body collision system.
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Table 1.  Criteria followed for the determination of
reactions in 4-CTMC method.
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Fig. 2. The H"+He total cross section for (a) single ioniza-
tion and (b) electron capture as a function of the projectile

energy.
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Fig. 3. The H*+He total cross section for double ionization.
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Fig. 4. The Li**+He total cross section for (a) single ioniza-

tion and (b) electron capture as a function of the projectile

energy.

Il 5(a) A& 5(b) 435 R 143 B 5 - [F
AT R B 5 XU AR, S B SR B S
R [37]. THRGR R, RRUBT TR ZR 6, X TR
Fib R, A SR EAT A BRI 22, 1B 4-CTMC Jr
AT 3-CTMC Jy ¥k 46T S a6 45

PR T AR S T S5 AR T
FH BRI AR, T AR T, AR R
B Ry WM 404y, BHEZPAS dh IEE N 1.0 x 1077,
S FCHIIE I B B 400040 8 6(a) R T 3-CT
MC 1 4-CTMC J5 i il gl m 45 2], B
HTGR /2 B PR 1 R SRS IR, B DL R AR
T AT L 45 S5k [ Olsonl?! 31444, 3-CT
MC F7iE B L RAE 2.0—4.5 MeV AURER X [d]
W% 15 4-CTMC Jrk. & 6(b) s T FH R 1 H
TR AR, [FFEH, 4-CTMC J5ik it
gt B E 2T Olson?Y pFIS .

035201-5

1.5

v EXPris+ue®”
3-CTMC
- —4-CTMC

1.0

0.5 F

Cross-section/ (10716 ¢m?)

v v
v
. A A AN 2N /
2000 3000 4000 5000 6000
Energy/keV
(®) v EXPris+ ol
3-CTMC
E 10 s - - 4-CTMC
<
g v
2
Q
gn’ 19
& 1079 F
wn
2 v ~
O S
v
10-20

2000 2500 3000 3500 4000
Energy/keV

5 (a) Li**+He B H,  H BJ UM ; (b) Li*++He XUHL +
1P

Fig. 5. The Li**+He total cross section for (a) double ioniz-
ation and (b) electron capture as a function of the pro-
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ation and (b) electron capture as a function of the pro-
jectile energy.
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Charge transfer in collisions of H*, Li’*, Be*t and O™ ions
with He atom based on 4-classical trajectory
Monte Carlo method”
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Abstract

The classical trajectory Monte Carlo (CTMC) method is a common method to study the charge-transfer
and impact-ionization cross sections for the collisions between ions and atoms, and the heavy particle collision
in astrophysics and laboratory plasma environment. Here in this work, we use the 4-CTMC method to study a
four-body collision process including two bound electrons, and the Hamiltonian equation of the four-body
dynamic system is solved numerically. The single/double electron ionization and capture cross sections are
calculated for collisions of high charge state ions (Li**, Be*' and O™") with helium atom in a wide range of
projectile energy. The calculation results show that the results from the 4-CTMC method and the experimental
measurements are in better agreement in a projectile energy range of 50— 200 keV/amu for proton-helium
collision system. In addition, for incident ions with high charge state, the results calculated by the 4-CTMC
method are in better agreement with the experimental measurements or other theoretical values in a projectile
energy range of 100— 500 keV/amu. Though the double ionization and capture cross sections calculated by
4-CTMC or 3-CTMC method are higher than the experimental results due to ignoring the electron correlation,
the results from the 4-CTMC method are in better agreement with the experimental results.
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