54 5 2005 5
1000-3290/2005/54 05 /2019-06

ACTA PHYSICA SINICA

Vol.54 No.5 May 2005
(©2005 Chin. Phys. Soc.

30—5000eV

123 7% 12
1
2
3
2004 3 26
Hartree-Fock
CH,Cl, CH;Cl
PACC 3480 3440
1.
R-
1
Schwinger
. 1993
Raj>  100—500eV
4 0, CO CO, CF,
Joshipura
100—1000eV 4
" 10174019

TE-mail scattering@sina. com. cn

453007
610065
464000
9 13

CH, CCl, CHCL

0, N, CO (O,

4—8
2000eV 500eV
CCl, CHCl, CH,Cl, CH,Cl
Garcia
500eV
Garcia ° 500eV
30—5000eV



54

2020
Heaviside x=0 H x =1 x <0
H x =0.
Runge-Kutta Fortran
3 2
On = kr,,
S
s - 1 - p,J, h,? + p"’h,?i 6
47 1-p.; by + "l
Ov £ =7 Imb, 0 hYoR? Hankel
. K g
zézclmjz;ﬁﬁzo = Mg £ & hl6 ' 1
& Ef j ¢ E
N ¢ E =¢. E +4q, E
1 Ea
. :%§2l+lxll—5’,|2
¢ E 1ol S 7
2 iod
(F+k2_vupl-”r—jl)u,r =0 2
w kr ~ kr j, kr —in; kr
+ Sikr j, kr +in; kr 3 CCl,
r—>® 2 . Ji n, “ "
Bessel Neumann S,
Vo
Vo r =Vor +V, r +Vor +il,r
4
V. r 10 Hartree- ,
Fock V. r Riley ¥ o=t 8
Truhlar " vV, r Zhang " r 7
Vv r : f=l-% W ?
V. r =—p r TuJ2 " 8x/5kK K} r R
xHE -k -20 A+B+C 5 Hartree-Fock
VA N
5 . 4
Ty =k -V, V.-V, Vo r =f Vor +V,r +V, r
A =5ki/2 +if Voor . 10
B=-k SE -3k | kK -k"’
C =2H 2k} +2A - I 2ki +24 [fz
k™ — ki 3.
A or k

by Fermi H x 1 30—5000eV



2021

5
C CCl, CHCl, CH,cl
H, CCl o 3.2. CCl
CH;Cl 1—5
) 2 CCl,
100 — BIERRHESR 2
80 N - ;ifgj[?gjgii Zecca 975 ~ 4000eV Hamada
i . 4
. O ZeccaMEH * 30—400eV E > 100eV
E 607 o o Da.babl.’eh%m[]l%% . E < 100eV Zecca ' Hamada %
= ®  Ariyasinghe Z'1% 5258 2
5 40- A Garcia & gzmy Jones 30—50eV
Garcia ° 500—5000eV
20 -
| 2
01 AR CCl,
I(I)O ]0I()0
Rl /ev
350 7
1 CH, —BIEGERHHEER
3001 —- BIERT R LR
N A Garcia 2P 23 )05
3.1. CH, 250 1 ' O Zecca 5%
°§ 200 a Ha.mada%[zmigﬁ
1 C = W Jones 2R
H, F os0{ M,
Zecca 1 30—4000eV ) So
100 1
Dababneh 30—500eV  Ariyasinghe ¢
200—1400eV  Garcia 7 400—5000eV %07
Jain % 30—5000eV 01
1 100 1000
el /evV
2 CCly
CH, E =30eV
Zecca 1 2 3 4 5
35.02%
E = 100eV
25.19% E = 200eV 19.43% E = 300eV
15.44%
1 Jain "
Jain 8
Jain 18
CH,
E =200eV Zecca
58.83% Dababneh "
61.65% E =3500eV multiple scattering effect valence
61.18% 65.34% bond distortion effect



2022 54
Kawasz 75—4000 eV Krzysztofowicz = 30—
1—6 250 eV Garcla 500—5000 eV
3 4 5
# Karwasz % Garcia
®® . CH, CCl, E = 80eV
“ K Karwasz
o 12.99% e-CH,Cl 15.21% e-
CCly CH,Cl, 15.45% e-CHC,
CH, Karwasz
25.16% 27.37% 29.13%
3
160 -
wol — BIERRHESR Krzysztofowicz
N -~ BIEATRVHEE R
120 4 ' A Garcia2& U123 AR
~o 100 4 \ O Kawasz %22 szg 300 -
S N . -
S B N ol — BERISTLAR
B 60 - \ - BERRHESER
200 - A Garcia 225 A5
40 4 K1 O Kawasz25[22 gt
20 ~ = 150 A
g
0] * 100 4
50
0 -
3 CH;Cl . .
100 1000
el /eV
2004
— BIERKHTLR > CHCL
N -~ BIERTWIHEESR
150 + A GarciaZPI 2B AR
iy O Kawasz 22 szis
~ N
h% 100
B 12071 O :200eV A :400eV
50 - . 100 ® :600eV p:800eV
g A:1000eV  [3:1200eV
0 LWL 8041 W:1400eV
g
100 1000 g %]
o)
HER /eV 40 A
4 CH, Cl, 20
0 ; —_— —_—
0 10 20 30 40 50 60 70 80
3.3. CHCl, CH,Cl, CH,Cl AT
3 4 5 CH, Cl .

CH, CL,

CHCL,



5 2023
4.
6 6 1
2 30—5000 eV
316 18
9

1 Lee MT Michelin S E and Veitenheimer E 1999 J. Phys. B At. Phys. B At. Mol. Opt. Phys. 24 2747

Mol . Opt. Phys. 323043 15  Dababneh M'S Hsieh Y F Kauppila W E Kwan C K Smith S ]
2 Raj D 1991 Phys. Lett. 160 571 Stein T S and Uddin M N 1988 Phys. Rev. A 38 1207
3 Joshipura K N and Patel P M 1994 Z. Physik D 29 269 16  Ariyasinghe W M and Powers D 2002 Phys. Rev. A 66 052716
4 Baluja K L and Agrawal A 1995 Phys. Lett. A 27 225 17 Garcia G and Manero F 1998 Phys. Rev. A 57 1069
5 Reid D D and Wadehra J M 1999 Chem . Phys. Lett. 311 385 18  Jain A and Baluja K L 1992 Phys. Rev. A 45 202
6 Sun J Jiang Y and Wan L 1994 Phys. Lett. A 195 81 19 Zecca A Karwasz G P and Brusa S 1992 Phys. Rev. A 46 3877
7 Sun JF DuCL ShiDH and Liu Y F 2004 Chin. Phys. 13 1418 20  Hamada A and Sueoka O 1995 Applied Surface Science 85 64
8 LuYF ZhwZL Sun]F CongS L and Han K L 2003 Chin. 21 Jones R 1986 J. Chem. Phys. 84 813

Phys . 12 750 22 Karwasz G P Brusa S Piazza A and Zecca A 1999 Phys. Rev. A
9 Garcia G and Blanco F 2000 Phys. Rev. A 62 044702 59 1341
10 Clementi E and Roetti C 1974 Atomic Data and Nuclear Data Tables 23 Kizysztofowicz A M and Szmytkowski C Z 1995 J. Phys. B A:.

14 177 Mol . Opt. Phys. 28 1593
11 Riley M E and Truhlar D G 1983 J. Chem. Phys. 63 2182 24 Hayashi S and Kuchitsu K 1976 Chem. Phys. Leit. 41 575
12 Zhang X J. SunJ and Liu Y 1992 J. Phys. B At. Mol. Opt. 25  Raj D and Tomar S 1997 J. Phys. B At. Mol. Opi. Phys. 30

Phys 25 1893 1989
13 Staszewska G Schwenke D W Thirumalai D and Truhlar D G 1983 26 Khare SP Raj D and Sinha P 1994 J. Phys. B A:. Mol. Opt.

Phys . Rev. A 28 2740 Phys . 27 2569
14 Zecca A Karwasz G Brusa R S and Szmytkowski C 1991 J.



2024 54

Total cross sections for the scattering of electrons from methane
and chloromethanes at intermediate and high energies *

Shi De-Heng' 2* *  Sun Jin-Feng' > Yang Xiang-Dong®  Zhu Zun-Lue' > Liu Yu-Fang'

' Department of Physics Henan Normal University ~Xinxiang 453007  China

Institute of Atomic and Molecular Physics  Sichuan University ~ Chengdu 610065  China
Department of Foundation ~ The First Aeronawtical College of Air Force Xinyang 464000 China
Received 26 March 2004 revised manuscript received 13 September 2004

Abstract

A complex optical model potential modified by incorporating the concept of bonded atom which takes into consideration the
overlapping effect of electron clouds between two atoms in a molecule is employed to calculate the total cross sections for
electron scattering from methane and chloromethanes CH, CCl,; CHCl; CH,Cl, and CH; Cl over the incident energy range
30—>5000eV by using additivity rule model at Hartree-Fock level. In the study the complex optical model potential composed of
static exchange correlation polarization plus absorption contributions uses the bonded-atom concept. The quantitative molecular
total cross-section results are compared with the experimental data and other calculation results wherever available and good
agreement is obtained. It is shown that the additivity rule model together with the complex optical potential model modified by
incorporating the concept of bonded atom can give better results than that unmodified. So the introduction of the bonded-atom
concept in the complex optical model potential improves the accuracy of the total cross-section calculation results of electrons from

molecules.
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