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Appendix
 
#Joe Angelo 
#Quantum Paper Work
#Finite Nuclear Size Perturbation Theory
#    Computes energy shifts due to finite nuclear size.

restart;
with orthopoly ;

G, H, L, P, T, U
L 5, x ;                        ###  These are the Laguerres polynomials

1 5 x 5 x2 5
3

 x3 5
24

 x4 1
120

 x5

g 5, 0, x L 5, x ;    ### begins process for computing Associated Laguerres polynomials
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for i from 1 to 7 do
 g 5, i, x diff g 5, i 1, x , x : print 5, i 1, g 5, i 1, x :od:
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for j from 0 to 12 do g j, 0, x L j, x ;  for i from 1 to j 2 do
 g j, i, x diff g j, i 1, x , x :od:od:##  Lots of assoc lag.

for n from 1 to 5 do for l from 0 to n 1 do 

 R n, l, x g n l, 2 l 1, x exp
x
2

x l;      RR n, l, r subs x =
2 r
n

, g n l, 2 l 1,

x exp
x
2

x l ;  

N n, l int r2 RR n, l, r 2, r = 0 .. ;

   RX n, l, r  
RR n, l, r

sqrt N n, l
;      ### constructs normalized hydrogenic radial wavefunctions

  print n, l, RX n, l, r  
:od;od;
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int RX 1, 0, r 2 r2, r = 0 .. ;    ###  Normalized??
1

for n from 1 to 5 do for l from 1 to n 1 do
 over n, l int RX n, l, r RX n, l 1, r r r2, r = 0 .. :  print n, l, over n, l ;
: od:od: 
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for n from 1 to 5 do for l from 0 to n 1 do
 over n, l int RX n, l, r RX n, l, r r2 r2, r = 0 .. :  print n, l, over n, l ;
 :od:od:
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for n from 1 to 5 do for l from 2 to n 1 do
 over n, l int RX n, l, r RX n, l 2, r r2 r2, r = 0 .. ; print n, l, over n, l ;
 :od:od:
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int RX 1, 0, r 2 r2 pert1, r = 0 ..K ; taylor %, K = 0, 10 ;
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for n from 1 to 5 do for l from 0 to n 1 do
 z int RX n, l, r 2 r2 pert1, r = 0 ..K ;   corr1 n, l taylor z, K = 0, 8 2l :   print n, l, corr1 n,

l
 :od:od:
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for n from 1 to 5 do for l from 0 to n 1 do
 z int RX n, l, r 2 r2 pert2, r = 0 ..K ;   corr1 n, l taylor z, K = 0, 6 2 l :   print n, l,

corr1 n, l    :od:od:
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#graph for analytic potential
with plots :
R 1.4 :

Vanalytic proc r
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 end proc:

Vr  proc r
 
 if r R then
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 end if
 end proc:



liney PLOT CURVES 0, 1.8 , 0, .1 , :
 linex PLOT CURVES .2, 0 , 4.5, 0 , :
 Text textplot 1.5, .3, "Rn", font = TIMES, ROMAN, 13 , align = right :
 t2     textplot 3, .42, "V(r)/e", font = TIMES, ROMAN, 13 , align = right :
 t3     textplot .03, .8, "E/e", font = TIMES, ROMAN, 13 , align = left :

 t4     textplot 2, .03, "r", font = TIMES, ROMAN, 13 , align = above :
line PLOT CURVES R, 1.5 , R, 0 , linestyle = dots :

Vees plot Vanalytic, Vr , .6 ..5, labels = r,
V r

e
, linestyle = solid, dash , title = "Potential 

Curves for a point particle and a finite size nucleus

", font = TIMES, ROMAN, 13 , legend = V analytic , V real :

display Vees, line, Text, t2, t3, t4, liney, linex

V analytic V real

Rn
V(r)/e

E/e

r

Potential Curves for a point particle and a finite size 
nucleus


