
Lecture 20- 11/17

Announce :

· will do group theory/symm , for rest of class - who knows ?

I'll post pages from Dieselhave book
.

Program :

· Many-electron aloues

· since t y



c) Hunch's reles

In
any given subshell (samen , same 1) ,

state

with largest S is energetically lowest.

② For same shell (samen) ,
same s state with highest

I has lowest enogy .

Reason in both cases : get 's as far apart as possible I

① gives bigger enogy difference than & .
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1 Hund's rule : P Cowest

zur 21

: S highe than D
How to sort different J :

in principle : case-to-case

in practice :

half-"regular" (Enegy-1) - for up to filled
(r)subshells v

"niveled" ordernig : otherwise

Ale : "Reason" for Hund's rules :

0 : subshells (e. g. x , Py , P1) swigly occupied before

pairing (due to e-repulsion), all in same spin lif
possible 4 more effective screening

② : higher ! I larger distance between =

"O
: (Hopin-orbit) =3 <[ .5) =DEsi-Eslane = 3((+1)

2 , S

3 = 0 ("regular") for subshell ruled by et

320 ("nivrld" holes

meal : Ip'and pi) or (p"and p")
Id'anda") or Id'aucdo)...

have ae configuration (i . e
.
I in empty

subshells hav same effect as holes in full subshell!



9) Symmetry
as short movinl selection ruled

So far :

parity
: 12

, Sj= odd

splerical 11 = = ) , 1j
= 1

,
0

symetry :
see , smj-I1 ,

0

In gerual :

Syptem is symmetric muc operator R :
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2) time reversal symmetry
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Simple case : (S
. Eg - )
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① [F , H] = 0
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② Ti = -iT =>Fa = al

"auti-Iniear"

⑧ Fy(t) = 48(t)T



⑦ no spini :

I is just "c ..
"

Operator I
- -

will spi :

1 = K By
--

no spin : F = I Ri
with spi :
=-I

I more details : Dresselhurs script(
equences:

- I laud E) is "auli-unitary"
wer'stheorem : for I=-I has to have

irrec

Wat least a 2D representation (two degenerate

eigenfunctions(
(Proofs fine-reversed state alo eifenstat ,

but cannot

be the same . (
- Electic fild cannot split states =(m) :

E is even

under
, angular mom, is odd :

energy has to be

monical under I
.

i

-Eleclic dipole moment :

EDM
:

An wihinsic (i. e .
not induced) EDM violates both

T and P symmetrics .

Proof: total angular moun (of police, e .g . et : I
assume cipole morenlo :

it has to be parallel to I ( all components
↓ to I average out , I onl preferred directive
- =BJ( = x)



I changes unce I but not under is/
-

d changes under Ybut rol under I

=eitler (Separately) :

I ~

i = SJ =1) I =

/P
!

=-B =
0

= - I = 0
13


