Parameters

A =208 Z =82 Ro = 1.2 R :=Ro-A R=711 Vo := -50 a=06 VLSo = -50

Definitions and Formulas

zZ Vo I-(I+1)
Ve(r) = |Vc«144.— if r>R vn(r) = n VI(l,r) = 20.75 -
r r-
= r
a
144 7| o° l+e
Ve« ——|3-—| ifr<R
2 R R2
. VLSo
et Ve VLS(l,j,r) = [VVV « —
1+e ®
Vtot(l,r) = Vn(r) + Vc(r) + VI(l ,r
) (r) r) (1.r) VLS« 0 if j=1I
VVtot(l,j,r) = Vn(r) + Vc(r) + VI(l,r) + VLS(I, j,r) VLS < 05:-1VVV if j> |
VLS «-05-(1+1)-VW if j<|I
Frot(l,r) == & Viot(lr) return VLS
dr

r:=0.20,0.30..R+ 3¢
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Radial Distance

Radi al Distance



Schroedinger Equation
Solutions through Runge-Kutta Integration

The radial Schroedinger equation has the form:

d2u
— = (V(r) -E)-u
2
dr

If u(r)=Xg and du/dr=X1 then the differential equation is equivalent to

the following system:
dXop/dr = X1 E:,,

dX1/dr = (V(r)-E)Xg |

Using a fixed step Runge-Kutta method:

rO = R+ 8a rl:=01  N:= 400 n=2 L=1 E = En(n,L) E = -5.5860
X1 0
D(r.X) = ic = S = rkfixed(ic,r0,r1,N,D)
0.048193 (Vtot(L,r) — E)-Xo 0.1
(2) (p (o
\/:=52 X:=51 A|3M:=So

Xy = ~1431x 10 = 1.N
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