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Particle on a ring

Def i ne operators

(% 1) assunme(h[bar] >0, r>0);
(%1) [ hpgar >0, r>0]

(% 2) assune(equal (nfJ],0));
(%2) [ equal(my, 0)]

(% 3) /* Normof function */
N(f) (integrate(conjugate(f)*f, phi, 0, 2*%i));

2n
(%03) Nf)::J conjugateg(f)fdg
0

(% 4) /* Ham|ton operator */
H(f) := -h[bar]?2/(2*mr~2)*diff(f, phi, 2);

(%4) HP):=

2
bar
mr 2

di f(f, @, 2)

Define energy levels of harnonic oscillator

(9% 5) EJ: n{J]"2*h[bar] 2/ (2*ntrAr2):;
hfar NS

(%05) 5

2mr
Def i ne Ei genfunctions
(% 6) psi: sqrt(1/(2*%i))*(exp(% *n{J] *phi));
se” @M

%96) ———
(%08 = 7

Derivatives of Eigenfunctions

(% 7) dpsi: ratsinp(diff(psi,phi));
% %™ *™ m

%07
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Normal i zati on check

(% 8) print ("N(psi): ", N(psi), " N(dpsi): ", N(dpsi))$

N(psi): 1 N(dpsi): nj

Force eigenvalues F, first nmethod (with Ham | tonian)
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7 (% 9) Fpsi: H(dpsi)-EJ*dpsi$
Fpsi: ratsinp(Fpsi)$
F1. Fpsi/psi$

[*F1: ratsinp(F1),*/

2 mr

print (" E ", BJ, ", F1:
h2
E: b"‘“nj, F1: 0

F1) $
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