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Analysis of the Introducing of the Coulomb Dressed Potential in Atom Scattering

HU Xian-quan' OU Hong-ye' YIN Lin' LI Fang-yu’
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Abstract Through the introduction of the coulomb dressed potential in weak laser field it is analysed and deduced that only
when the quiver radius of the free electron is smaller than atomic scale the conclusion of introducing fractional dressed poten-

tial can be true.

Key words scattering coulomb potential dressed potential quiver radius

1
1968  W. Henneberger !
1973 M. Faisal >80 L. Dimou : FCC
L. Dimou
4
FCC
Hartree
Schrodinger
Y 1 Z i A
151]frt =(1—?A—T+7p'At +7)1I/rt 1
p=-1iV At
At =4, gcos wt +8 - gsin wl +6 2
w 1) £ £ XYy A,
% 2006-08- 15
No. 10575140 2005BB8267

KJ060813
1944-



23

Vri =exp(—ijld'r(—A T ]’)\+2lf2A2 T ))@ ri
c

c
1 ~ 3 3 1 Schrodinger
. 0 1 Z
Sore =(-Ja- 2 o 4
Yot A T T
: A
a, !t :fd'rAT la, t |=—"=aa quiver radius Dri
c cw
Floquet
- . . Fan r M
Dri =ZZexp —iEt +in wt + 6 YI' 0 ¢ 5
n=-o LM r
2 ®© A
S -t 2L R =22 3 X VIV, 0 1Y B 6
dr r r+ (e 7Y A=1p=01'm' ’ r
A, =A=-2pk, = 2 E-no 2 V"p ¢
21 -1 ()\)[raosine A 1 .
V, 6 = ————5exp IA 7
y e 2'\ p 7o+ ap oy Pihe
4 - 6 7
! 4 6
Floquet F,. r 5 ~ 11
_Z P
lr-—a, t |
* k
£z (i) P, cosl’ r>a
VA | TN 3
lr-—a, t | © k
’ z (L) P, cosf’ r<a
a j=o\a
’ r «, !
a=—cosf =02 0D OD=—"=00¢p N, =7"""= 7/20/2-wt-68 9
1) l rl | @, t |
11
alm T = Fn[m r F’nlm r = F,nlm r
r—a-0 r—a+0 r—a-0 r—a+0
8 r<a
Schrodinger
8 8 Schrodinger
8 r<a
2 Schrodinger
1 15 A
c
3 1
. d L[t AT A 1 AT A 1
lglpl‘t =exp(—1fd’r(— . 'p+§A2’T))(— B 'P+2?AZT)¢rt +
e AT L o _
exp( 1J dT(— . p +202A T ))1 at@ rt = 9
L Ad e Z\ (o A 1
(—2A . p+202A t r)exp( 1Jdﬂr( . p+2c2 T ))(P rit



4
p=-1V 2 V- At =0A ¢t -p-p- A =iV- At =0
At - p=p- At r p b ri
1 At . 1 [ Ar . 1
(-aa -t pepett o = 7)==t pe )
At ﬁ r At _ = exp(—ijld’T(—AT ﬁ))
c
Lol —ilarf A = 25 ([ a(AB)Y
s =ifanl - 5 9)) == T H{[ (7)) 10
J=0 —£X1=1x(_£)
r r
i=1 -%L’dTA-ﬁ =-%’dT%A-p 1
Sx b =fxp-pfx =inifx
' ! : 0x
1 .1 _ 1 . 91 _ A r
[TA. ]_ ;[r Akpr] l;AKéxk =i r3
Lapoa pl A r 12
r r r
A A A A A A
T13 rA T2 P = A p T13 r+i ul 3 Lk -3i o rs T2
r r r r
A A A A A A
TIS rA T p = A Ty p Tls r+i T 3 LE -5 T r7 ik
r r r r
12 11
- L e A p Z‘If‘“_A p(_£)+f[d7(—ZA' : 13
rc ¢ r cr
t r 13
ﬁdT(-ZA; r)——Z ’dTA ! ';|COSH' = qu-APl cosf’ (_ZZ)—Pl cos@’ ( (ZIZ
cr c r r
0/
10 j =01
Z'iij-p)f l—if(' A P\ [ Al z
- — - = d(_ )) alp 350’ (_ )
rj;](de . ]Z{) ] f’r . géjdﬂrc , cos N
N A- p ‘ , 7
+1fdﬂr(— cp)deP[ cosf (—r—z) 14
10 j=2
£iz Aﬁ t Aﬁ _ t Ll " t _
- 2de( ¢ )de( c )_ dTIZCZ(?A T 'I’)dezATz p =
N A- p\? VAN A P\ [ JA- r
P Kl Sy H S R K G I B B
AT 2(2) ( A r)( 32)
EZa _2Z
Jar = )+ (e ) (=55
10 j=012



23

(1=l 2o S {Janl D)) (- T ol - 07))-
A ) %

cr
A 2
Aol e ()
c r
1
A P, cosf’ (_Z)—
c

cr
I+1
r

2

2

S (A2 3
|

— t n 2 13 13
21 (de(—Acp) fdﬂr(%) P, cosf’ (_r%)+ fd”r% P, cos@’ (_r{) 15
14 15 >
10 j=3
Z P (A P\ =i (A B\ Z) - A p ZA- r
([t E) = S (el (- ) () oo - #2)
i A P\, A’ Z o[ A P\[ [a (A r\\(_3Z
R S IS N G R R S (TR s | e o
AP (AT 3Z A r 57
o) (57 (o) (-57)
10 j=0123
Z iy A pY o =il A pY s | (2
e R e e P LR GOk
L Ay\3 ) 3
S A (- 2 o (2] .
15 16 Y
10 j=45
10 j=01234
Z i APy o mi [y AP : (2
_rjz(‘)] (jd c ) _;‘) J (JdT(_ c )),Z{) dePl cosf ( [”)+
-i A p\\( Z —i A p : ’ : Z
T s L e R | e K e ) R
16 17 2
13
. Z A . 5\ < | [ ! ) zZ
"1123—7] JL(de P) Z ( CP)Z{) dr —| P, cosb (— /+|)_
exp( f T( 4 ))Z f A ( rZI)Pl cosf’
—%exp(—iﬁd’r(—A'cﬁ))zexp(—iﬁd( ﬁ))zo (— M) 18
18 9
. d 1 ,
1E€Drt=( 7A+126jd (—ﬁ)]cosﬁ )(ﬁrt 19
. d 1 ,
1E€Drt ( 2A—Z;%Pl cosf )fprt
r>a
l
_ A
ZIZ() Py cosd’ = | ri—aot |
, A
r<a Z;%Pl cosf #W



k+1
a

10
11
12
13
14

P, cosf’ 5 r<a
3 19 4
r o r— ®
5 Drt Floquet Drt :LZ F, rY, Fep —iEt+in wt+65 FCcC
r nlm
8 FCC Fnlm r = Fnlm r
r—a-0 r—a+0
r = F’ulm r
r—a-0 r—a+0
Schrodinger 8 r<a
FCC r— Whittaker

HENNEBERGER W. Perturbation Method for Atoms in Intense Light Beams J . Phys Rev Lett 1968 21 838-841.

FAISAL F H M. Multiple Absorption of Laser Photons by Atoms J . J Phys 1973 6 B 89-92.

DIMOU L. FAISAL F H M. New Class of in the e + H* Scattering in an Excimer Laser Field J . Phys Rev Lett 1987 59 872-
875.

TAYLOR J R. Scattering Theory-the Quantum Theory on Nonrelativistic Collisions M .

1987.

LAMBRECHT U DIMOU L FAISAL F H M. Ab Initio Rates of Multiphoton Tonization of the Isoelectronic Species H He® and
Li** in The Vuv and Xuv Frequency Regions J . Phys Rev 1998 57 A 2832-2840.

CIONGA A DIMOU L. Laser-assisted Electron-Hydrogen Scattering at Low Impact Energies J . J Phys 1997 30 B 61-366.
DONDERA M FLORESCU A. Two-photo Free-free Transitions in Coulomb Field J . Phys Lett 1997 226 A 280-287.
KRACKE G BRIGGS J S DUBOIS A. Two-photon Free-free Transitions in Laser-assisted Electron-hydrogen Scattering J . J
Phys 1994 27 B 3241-3256.

J. 1990 39 8 1220.
J. 1991 40 7 1034.
J . 1997 14 1 47.
J. 2005 22 1 2.
. Floquet J . 2004 21 Sup 149-154.

M . 1979.



