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1
Perturbation theory; suppose

I t = Ho + 1µm
,

D = "bookkeeping"
device...

sets1=1, but
"unperturbed"⇒e¥Y keeptracko forder

perturbation

Goal: H In)= Enln)

exact
eighensta
te

Iigemaine
-

Perturbation theory:

En,l a ) a s Taylor series
i n1

En= End+ X EM+ YER't...}
Perturbative corrections.

For Le e 24-26:
In>= Ind) * 11h41)t . . . assume Hoi s non-degen,letadingord

er End#Eno!

i f n t h '.I f 1=0 : HeeHo,
HolnalsEndInd)



2 Toymodel: Ho=(I %) V s ( j f )
Hol!)=a('o)e .g . "Fb x .Big smalls v s .a&b?

a l l parameters real.

Find eigenvalues o f H = HotX V exactly.

de t(H- E 1 )=0=det(HotN - E I )

= de t(atta-E &
H

BAB-E)
= (atta-E)(BAB-El-§2 = 0

O - E'-EfathtbelB]+ [lathnkbap)-Hr)]

E = a t ¥ µ b 4



3

E = a t ¥ § § +
Assume a >b i t x t It'zx-f-x ' t . . .

t a b l a = la-b)f ¥ ¥ ¥ d 2 ¥ ¥ ¥
ya-b)ftt i f f tx2¥¥t...-181211¥]
[accurate t o orderX ] : e r r o r i s # .

= a - b + Ha-p)+42.1¥
E+={(atlatls-1dB+ [a-bike-B)+521¥])

dependso n diagonal
entriesi n V

- K c2,6
;

always
dependo n

off-diagonal
E - = be#2¥,I.is?
iI:.a.e.ir=....n.oraer:eiaiE.



4 Claim: End= (not)✓ Ind) ( E n o t e )
ProofI H i n )= E n ¥

(HotXV)(Inca)+ Handle...]= (End)then't...)[In")tHn">to.]
OrderXo : HoInd)- Enoulnety V

Order X : VINOD+ Hold')= Olneye Ed"In">
Inner product w/ (nd):
(MIHM)

t.LY#t&=EnMh%9Dt
Eh9sn91&



5 Take Ho t o be harmonicoscillator:

"oh">= twlntk11n@iy.v = g .
Ejima""

whati s EY?
WhatisEnatfirs@E4Ksnd11zCx2lna7-
orE.E.si#i=mz1.hInwfn01/(atatI2ln")

" ÷ . . . .

"

"÷÷÷÷
÷÷"a f taattatatatat

¥ T

P Twhen
perturb.i s

small

Exactsolution H= PIN+ myw2x'tYz§=%n+ my
[¥I×2

Enchant'T)=Trent 's )
*

win.info#twiniiiiiIIw.T*
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