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1
Perturbation theory: H =Hot X - V

9
exactlysolved f 4 smallperturbation

"bookkeeping" ( X l )

Goal: eigenstateslvals o f H ;
HIn>= fathy

(Taylor series i n × ,

In>= In@1)+ Xln")+ 1,4N")t . . .

En= En"+ l e tX-EI... }
Hoh"l=En"In")

( i .e
degenerate)

When Ho has degeneracy:

En"=m€nt¥hIY#I→ i f Eno'sEE'
problems,



2 H E A5 .I Add: V s B -Sz
S,I r . spin-42

unperturbed e-states:
coupled,,Y¥}
÷ 1pm

" " ' " 'annum,
* .
=/"'¥t¥
÷÷¥µspinl ' . I l - l "1=1647 ÷::¥±i÷

spin0 :
1009=1%[1941-1417
]

✓1119) = 13521rad= B#M)-IN
= BE1947= BE111017

✓ 11-14 = -BE"-41,1

V 11097=13#[surd)
+

shift's
] = BEsooo,

✓100") = BE11097



3 111) 11-17 110) 1007 First-order P T :

vtHo=µ¥
±#IE§§y±q.

Ei"-"% Ei's-BE
Ei'd=E%=o
Second-order P T :

e:'¥¥÷÷⇒=¥÷
I n this

problem:

• eachblock i s not degenerate E§= -132¥
• a l l

"off-block-diagonal"

components o f V =O .

↳ u s e
"non-degenerate" PT.



4 H E A I .I V=Bs×
Recall: 5×191=42167 5×167=1,14.

What a r e
eigenvalues? [Hohasrotationalsymmetry.

✓ i s "rotationo fBS,"].
✓
11191--135×1942=131,1447= BE.#

[1109'- 10097)

VII-14--135×1647=1312%[11029+10041],

etc.
1,1, i - i > 11071007

v .

'3¥#qq.IS/
3::neiiotenIII;within degenerate subspace,¥f¥§§§} off-diagonal V .



5 1111 11-17110)too)

✓ i n top 3×33block...

V .
'3¥'zµ@§
¥g§

Need to diagonalie

am.""±÷÷%,

" ' " ' ""

Hi:÷÷⇒:p
,

routed:
Ib')=fz[Ib )+1107] samea sbet.

"" ⇐ " " ⇒

" "

"i'÷i÷÷÷
÷¥



6 l e t Hot(¥¥) v=%µ§)

Eigenvalues o f I t= HotH I V t o first order i n e ?

I:b't#11=1"¥:÷÷÷÷÷i÷÷
÷÷÷÷÷÷since✓ i s diagonal i n top 2 * 1 block: E , - E , I

q-E}+ . . . , -E-Iz't.--, I t l ' t - - - 14=15%11
minuteman.is#eie*....
....i.i."÷÷÷ - E )b"Kb")


