Supplementary Information for Acta Phys. -Chim. Sin., 2009, 25(6): 1093-1096

REZHREFHERFRTERANRN LARRSMK

HHIRFESEE
FBREE X2

(FERZEREARKRZLER, S 230026)

Calculation of He Atom Ground-State Energy Using Double
Generalized Laguerre Polynomial in the Weakest Bound Electron

Potential Model Theory

ZHENG Neng-Wu" ZHANG Tian-Yi
(Department of Chemistry, University of Science and Technology of China, Hefei 230026, P. R. China)

*Corresponding author. Email: nwzheng@ustc.edu.cn; Tel: +86551-3606146.



appendix 1

1., Z

<(ﬂi (22)[p(e)| o (,U)> = <¢i ()=

2 H

0 (,U)> ~ 2’ Zz,
i T a2/ AN A2
r, 2n°(2n.-1) n

<¢i e (ﬂ)> = <(ﬂi (#) —%Vf, -z 1 (ﬂ)>
112 a2 22 a2 2 2 i
=[r(2l, +3)F(2I +3)] ( ') (=) E e (. +| +1)
z/? z, , L(;+))
[- 2(I +I +2)(I. +I +1)( + J) +7. (I +1. +1)( 4 +-H) -2l
2n. n, n, n n, 2
~Z[r(2l +3)r(l, vyt ') oL nz )" *3’2(:]: F Iy 2R 4 2)

uv

<<oi (W, (v)ricoi (W <v)>

= nz—,‘lz{l— 2" (4n +D[C(2n +)] %}

<¢1(1>¢1(2>i

12

?, Do, (2)>

:[r(2|1'+3)r(2|;+3)]*“2( 2)'z+3/2{( 1)' 5’2(n nZ)' 321+ 2)T(I, +1, + 3)
BBy oz @, ) @+ 9T, )+ (G
[C(2L + 3L +3)[(2z,0,) “(z,n, + Z,0)] 2 20(L +1, +2) =T (2L, +2)

zn+zn1

[(2zn,) (zn, + Z,n) 22 T(l, + 1, +3)—f:[(2|1'+2)—x]x'“ 2z, F(2I +2,X)dx]}



<¢1(1)¢1(2)ri¢2 00, (2)>

12

—[F(2L +3)T(2l, +3)]-1’2(221)2'1+3(222)2'2”( 2) 2265 1, 4+ 2)0(; +1, +3)

1 n nl n2
—27 2321 4 21, + 4)]
1
<¢2(1)(/’1(2)r_(/)2(1)(/’1(2)>
:n_—[F(ZI +3)I'(2l, +3)] ( 2)2'2+3{( )2'1”(2—2.1+2—Z.'2)‘2'i-2"2-4r(2|1‘+2|;+4)

2 1 2

By [, +2)- x]x“”em (2L, +2, x)dx}
nl

12

<¢2 02—, (1)<oz(2)>

~[T(2L +3)r (2L, +3)]-1/2(221)'1+3’2(222)'z””z( 2) L2 P 41+ 2)

1 2 1 2
+[F(2I1 + 3)]—1/2[1—~(2|2 + 3)]—3/2 (2_2I1)|i+3/2 (2_le)3|'2+9/2 (i + Z_|2)—Ii—3lé—5
nl 2 nl n2
£z, + 2,0 (zn, + 32,0 (L + 31 +4) + (I + 1+ 2)T(L + 1, + )21, +2)
[(zn, +2,n) " (22,0,)] =7 =T (I, +1, + 2T (21, + 3)[(z, + z,n,) (22,0 *+°
22n,

10+ +2) - XK (L 4 42, )




appendix 2

-2

24+d1+d2CC ]_ 2 d 2 2 dz 2 —3-d,—- d2F3 d d
. (1)(1d)(1+d1d) (3+d,+d,)
E=|c +c,+
JT(3+2d,)r(3+2d,)
L2 22 30 2 )34 %(3+d, +d
4223(1d)(1d)(1d1d) ( 2)
[{2¢/ +2c;c, +4c/c,
JT(3+2d,)r(3+2d,)
7y 1 A .
@+d,)*  2(1+2d,) (1+d,)?
121 222 1 2—3d1d21—~3dd
22(1+d) (1+d) (1+d 1d) (+d,+d,)
4c’c, +4c,c) +8c/c;
\/F(3+2d1)1“(3+2d2)
1 2+dl 2 2+d2 1 Z, 1-d; ~ dzl"l d d
(1+d) (1+d) (1+d 1+ d) (+d,+d;)
\/F(3+2d1)1"(3+2d2)
1 z,? z, 2 )’ | z z.
-=d,1+d,)——=*——(1+d, +d,)(2+d, +d —2 1+d,+d,)z,| ——+—%—
g G+ ) 2(1+ d)2( 0, +0,)(2+d, ¢ )(1+d +1+d2j +(Lrd+dy) 2[1+d1 1+d,
1 2+d1 2 2 4, 1 2y 2t-d (9 d d
_2(1+d) (1+d) (1d 1d) 2+ +)+_ Zz, , 1 2,
\/F(3+2d1)1“(3+2d2) 1+d,)* 2(1+2d,) (1+d,)?
121 222 1 2—3d1d21—~3dd
3(1+d) (1+d) (1+d 1+ d) (3+d;+d)
2c’c? +2c, +4cc)
JT(3+2d,)r(3+2d,)
o Z, 1 27T (54 4d,) .
Y l@+d,)? ['(3+2d,)?




1 2 ! 2 2 d 1 Z; \-3-d,- dzrg d d
acic (1+d) (1+d ) (1+d 1+d, ) (+d,+ )_
L (2+2dg¢r@+2dgr@+2dg

z, ) ( 3(1+d,)z,+(1+d,)z,
1+d, 2(1+d,)z,
I'[3+2d,]yT'(3+2d,)[(3+2d,)

+d
2 2

2)*3% % (4+3d, +d,)

22yt
(1+ dl) (

+

1 ( 221 2 2( z, )2+d2 ((1+d )Z +(1+d) )72 d;— dzr(z_l_d +d )_
JT(3+2d,)r(3+2d,) 1+d, 1+d, 2(1+d,)z,
(1+d2)zl+(1+'d1)z2 F(3+d,+d,)
2(1+d,)z,
2+2d,

X(—(1+dy) 7 —(1+0;)2,)

1 )I:e 2(1+dz)7 (2+2d1—x)x1+d1+d21“(2+2d1,x)dx +

I'(3+2d,
2.2 1 221 3424,y 425 3424, I Zz ~5-2d,-2d,
a 2{F[3+2d1]1“[3+2d2](1+d) (1 d, ) (1+d Tod)

[F(2+ d,+d,)T(3+d,+d,)-2°?%2%(4+2d, + 2d2)]} +

2z,
. L 220, 225 yso, 22 yaana (44 o, 4 od
2.2 z, (1+d) (1+d ) (1+d 1+d, ) ( .
2C1C2 2 -
(1+d,) r(3+2d,)T (3+2d2)
, \2-2¢, , \3+20
1 221 222
I'(3+2d,)(3+2d,)( 1+d, 1+d,
_(trdy)xzy

[e O (242d, = x) XP4T (2424, ) +



' ;er1 ' g+d2 ' \2hd,
24 2z, A | % r(2+d,+d,)
5 |\ 1+d 1+d, 1+d, 1+d,

JT(3+2d,)r(3+2d,)

4C102 +

3

S0 —+3d,
1 2z | | 2z, 3
r(3+2d,)|T(3+2d,)(3+2d,)(1+d, | |1+d,

, N\ 5-di-3d,
Zl + Z2 [
1+d, 1+d,

2(1+d,)z,
(1+d,)z +(1+d,

—2-2d,
) ,} I'(2+d,+d,)I'(2+2d,)-
ZZ

(2+d1+d2){

-3-2d,
2044)% | p(aid,4d,)r(3+2d,)-
(1+d,)z, +(1+d,)z,

—4-d,-3d,
(1+d,)z ’+3(1+dl)z$ F(4+d,+3d,)-
(1+d,)z +(1+d,)z,

J.Owe (deJa @z (2 4 d +d, —x) X% 0 (2+d, +d,, x)dx} +

) z, L prdiisd) I'(5+4d,)
(1+d,)’ r(3+2d,)’




