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a The Hamiltonian for a 1D HO is

An II MEI
Classically the potential energy in an Electro

potential is given by
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This the perturbed Hamiltonian is
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The total Hamiltonian is
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We can complete the square so that Egill
resembles a harmonic oscillator
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Inserting Eg 2 into U
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Letting y I I note momentum
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doesn't change under spatial translations
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Thus the energy is just that of a Ho
shifted By 5512mi
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Here In is the nth eigenstate of a HO
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where It are the creation and annihilation

operators
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shlailn in shin 17 0

therefore Enl D

This is expected as the correction in

Eg 3 is second order in El
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Squaring

KnMHln'D 12 9255
czmwftDfn.mit2Fmtm8n.nnon.n t msn.my

We're used 81in 8mm

Thus
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mass index in brackets

Bad notation on my part polit confuse the two h's

The middle term in the brackets disappears since

it requires both n m l and n mil
Shmtl fixes m h I

Sn my fixes m ntl



Then
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This matches with Eg 3 as it should


