
HOMEWORK 10

chapters 8  and 7
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7. 25 5f  in H f :  Me =-3
,  

-2
,  -1,0 .

I
,

2.3

B = 3T
7 States  in all

who magnetic field
, energy from Bohvtnnula :

E  =
- 13.6 EU =  

- 13
,

GEU = - 0.544 EU

=
25

w/ magnetic field !

DE=µBB Blue

me=  0
,

BE 
= ( 5.788×155eV/j)( 3T

)me=(
1.74×(0 '4eV ) me

me=±l ,
BE  = ( 1.74×(54 EU ) ( ±  1) =  ± 1.74×154 EU

me=±2 ,

DE  = ( 1.) 4×154 eV)(±2)= ± 3.5×154 EU

me =±3
,

BE  
= ( 1.74×10 #eV)(±3)=  ±52|×c54e✓



7.29 4f  in H

n=
 4 l =3 so Zltl = 6+1=7 possible me States :

Me= -3
,

-2
,  

-1
,

0
,

I
,2,3

But there are 2 possible spin States fn each so
,

total degeneracy is 2×7=14

7.31
BE = 5.9×156 EV ...

this is  a hyperfine transition
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7.34 ( nil , me
, Ms ) :

a) ( 5,2 ,
I

,
Yn ) → ( 5,2

,
1

,

- Yz ) dl=o forbidden .

b) ( 4.3
,

0
,

Yu ) → ( 4.2
,

I
,

-42 ) dn is not forbidden
.  - . but

there is no  energy difference

miles there is a B field

c) ( 5,2 ,  
-2

,  
-  ' 1st → ( 1. 0,0 ,  

- YD Al = 2 is forbidden
.

d) ( 2,1
,

1,42 ) → ( 4,2
,

I
, 4.) this satisfies the selection

rules and involves the

ab # m of
a photon

of energy

AE  = Eo ( zlz - ⇒ = 2.55W
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2- 38 ground state  Pcr ) = ✓
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could integrate  as  in clan  or  ammoxiwate  since

pwtm radius  is ~ 1.2×15 '5m < < a
. ⇒ e- 2%0=1
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" # %

= c.  55×1514


