
Lecture 16-11/1



=D selection rules :

<I l = 0 "allowed
u

Hrausilia from Is) to

↓
1)urt uibrachia El

= O "Forbidden

coupling' interactic operator , e . g .
er

.

parity selection rules :
#1C) = PaK) , (B) = ps/) Pa , Ps

= = /

<P1(c) = (B(ππ/) = PoP <Blawomepal6>
/p

- "allowed" only for Pa--Ps
Isame for any odd coupling operator)
even coupling operator : "allowed " for Pat Ps

(A
., ] = 0 Hoc

2

, fan , it , leven)
=D engine functions of undisturbed) atonic

Hamiltonian all old or even ? (as a basis)
same if magnetic fild is present : 3 even

,
-

I ever

(ii) Static DC fild
Perturbation theory :

rate energy levels :
E = EE

sE" = e E(n)=(u) = 0 (H(n) = EnteM



sE"= (eE) En Emes12 (10 in gaeal)En - Em

warg

aE2

1) = (n) +eE Die grandchi Starkeffe
e

Ien)

-D (n) nt eiqneful of i
Nelecbous : E - E

: (samel

- polarizability :
i = - e(u') = (n') =

= 2e"I
Kennel

E + OLEY-
me Ea Em

= ad E

-quadratic Stark effect :

sE =
- Er

- Degreate energy levels
E =0 ii general :
u

Example :

U = h :

E
,

O ⑧ eE(z)
, n

O 11007 ②

O Ez O O ⑧ 1211) ②

Ha ⑧ 0 E 0 0 121-17 ⑤
2

E 1210) ④~Elz] O 0 zeE(z75I
O 0 O cElz)on 2

IE 1200) ⑤

all "0" 2/sent0 , or st=0 diagonalize ...



Er :
- (1210) = 12001) - eigenstal

with Ez ICE(z)

w/(z) = 1 (210) =1200) / ↓
linear wit!

= Lear Stark effect
I see effect H. Freidic)

scolfel : calculation changes if Elquan
(iii)strong filds : Fidd ionizatio

su E = E E
~ ezE = Her

& I

Br
= z

--
Reu-&~- Urot
-

-

Z2
Kof = Unfort Use = Tzi-e

Ez

=> U wax for z = FEE
for (H)= Umax Her

:

I atomic Hamilto

Fion= e -
e fild needed forionization

(a * = er-dus)



This estinate is correct to 20 %
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6) Alous in dectromagelic filds

a) Spontaneous & Stimulated emission
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2) Oscillator strengt
Define dimensionless quantity ?

defining how shong fild & alons couple
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dipole moment of atom in oscillating fild
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