331(4) .wxm

(i3) kill(all);
(%00) done

174



331(4) -wxm 2/ 4

' (%il) batchload("'D:/Doc/Artikel-Eck/ECE-Theorie/Paper253/RY-Hydrogen.wxm
| rz
0- _2 25/2 e ap
a8/2
_ rz
NZ (N2 r 23-2572 a5 72) e 220
1:
88.5/2
_ rz
NZ' (V6 rz3-2+6"ag z2)%e 220
2 : -
24 af’?
_ rz
2 NZ'(43'r274-2033/2 a5 r 73+2 3972 a3 72)%e %0
- 729 ag/2
_ rz
NJZ'(4r274-48 ag r 23+72 ag z2)%e 320
4 :
243/6' a2
_ rz
NJZ'(2~/30' r27z4-12/30'ag r z3) he 320
5: -
3645 ad’?
_rz
0- 2772 9pe 0
a5/2
_ rz
NJZ'(r 24-6 ag z3)%e 2?20
1: - 2772 58/2
_ rz
5 NZ'(r 24-4 ag z23)%e ?20
) 8+/6'ag’2
_ rz
2 NZ'(4/3'r2725-2833/2 a5 r 74+38 3572 ag z3)ne ° %0
i 2187 ajt’/?
_ rz
JZ'(2~/6'r275-65/2 a5 r 24+3 6572 33 73)%e 320
4 : -
2187 a}1/?
_ rz
JZ'(2~/30'r2 25-2430 ag r z4+36~/30 ag z3) %e 320
5:
10935 ajl/2
z2 z4
0 NR): 1 N(dR): — N(d2R): =
a8 ad
1 NR): 1 N@Ry: N(d2R): S
) " 433 " 16 ad
z2 z4
2 NMR): 1 N(dR): N(d2R):
®) (ar) 12 aj (d2R) 48 af
z2 49 74
3 NR): 1 N(dR): — N(d2R):
®) (ar) 9 aj (d2R) 729 aj
S 5 z2 S 74
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- 1 Operators

' (wi2) /* radial part of delta operator */
D2r(f) := (expand(l/r"2*diff(r"2*diff(f,r),r)));

(%02) D2r(f)::expand(]édifﬁ(r2difT(f,r),ri
r

' (wi3) /* full delta operator */
Delta_s(psi) := 1/r 2*diff(r"2*diff(psi,r),r)
+ 1/(r"2*sin(theta))*diff(sin(theta)*diff(psi,theta), theta)
+ 1/(r"2*sin(theta)”2)*diff(psi,phi,2);

(%03) Delta_s(kp)::izdiff(r2 diff(y,r), r)+2f
r r<sino)
1

diff(sin(e)diff(y,0), 0> —— S diff(y,¢,2)
r<sin(g)

? (%14) grad_s(psi) := [diff(psi,r), 1/r*diff(psi,theta), 1/(r*sin(theta))

(%04) grad_s(¥):=[diff(¥, r),idiff(‘ll L0 Siln(e)diff(kp o]

' (wi5) f: h[bar]”3/(2*m);
str: [a[0]=1, Z=1, c=cl];
0 hgar
(%05) >

(%06) [ap=1,Z=1,c=cl]

2 Expectation values

- 2.1 Ekin, Lz, EkinLz, LzEkin
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7(%i9) i: 0%

for n: 1 thru 3 do (
for 1: O thru n-1 do (
for mlz: O thru I do (

EkinLz: f* Ex32(psi[i], 1, Delta s(diff(psi[i],phi)))
LzEkin: f* Ex32(psi[i], 1, diff(Delta_s(psi[i]),phi))
Lz: h[bar]/%i* Ex32(psi[1], 1, diff(psi[i],phi)),

Ekin: h[bar]”2/(2*m)*Ex32(psi[i1], 1, Delta_s(psi[i])),

printf(true, "~s Ekin=~a Lz=~a EkinLz=~a LzEkin=~a~%', qn[i],
Ekin, Lz, EKinLz, LzEkin),

print(Ekin), prlnt(Lz) print(EkinLz) ,print(LzEkin),

print("--—--———-—————- "),
i 1+l
));

"n=1, 1=0, ml=0" Ekin=-h[bar]"2*z72/(2*a[0]"2*m) Lz=0 EkinLz=0 LzEkin=0
_ hgar Z
2agm

"n=2, 1=0, ml=0" Ekin=-h[bar]"2*z72/(8*a[0]"2*m) Lz=0 EkinLz=0 LzEkin=0

"n=2, 1=1, ml=0" Ekin=-h[bar]”"2*z72/(8*a[0]"2*m) Lz=0 EkinLz=0 LzEkin=0

"n=2, 1=1, ml=1" EKkin=-h[bar]"2*z72/(8*a[0]"2*m) Lz=h[bar] EkinLz=-%1*h[bs

%i hgar Z2
- 8agm

%i hgar Z2
- 8agm

"n=3, 1=0, ml=0" Ekin=-h[bar]”2*z72/(18*a[0]"2*m) Lz=0 EkinLz=0 LzEkin=0
h%ar z

" 18agm

0

0
0




