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(a) Number of States for ( ji , Mj ,
) .

- 2J , t I

Number of States for ( ja , Mjz ) =

Zjzt I

.

'

.

Number of States for ( ji , Mj , , jz , Mjz ) = ( 2J , t I ) ( Zjztl )

Total angular momentum quantum number ranges from J ,

- Jz to J , tjz
in steps of

1 if j ,
> jz .

For each j inside this
range ,

we have

( zjtl ) values of Mj .

So the total number of States in this label :

tz
Jit J2 J , Tjz

2 C Zjtl ) = 2 I j t I 1

j=j ,

- j ,
F- Ji - Jr J i

- Jz

Zjzt I

= 2 -2 [ 2 Cj , - Jz ) t Zjz ) t Zjzt I

( The first term can be calculated by sum of arithmetic series while the

second term just counts the number of j between j ,
- jz

and jitjz )

= ( Zjztl ) ( 2J , -252 -12J z t I )

= ( Zjztl ) ( 2J ,
t I )

-

.

.

Number of States in the two labels are the same
.
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(b) For the labelling scheme ( J ,

= 5/2
,
Mj , ,

JE I
,
Mjz )

,
we have

I J ,

= 5/2
, Mj , = 5/2

, Jz = I
, my ,

= I ) I J ,

= 5/2
, Mj , =

- 1/2
, Jz = I

, my ,

= I >

I J ,

= 5/2
, Mj , = 5/2

, Jz = I
, my ,

= O ) I J ,

= 5/2
, Mj , = - 1/2

, Jz = I
, my ,

= O )

I J ,

= 5/2
, Mj , = 5/2

, Jz = I
, my ,

= -

I ) I J ,

= 5/2
, Mj , =

- 1/2 , Jz = I
, my ,

= -

I )

I J ,

= 5/2
, Mj , = 3/2

, Jz = I
, My z

= I ) I j ,

= 5/2
, Mj , =

- 3/2
, Jz = I

, My ,

= I >

I J ,

= 5/2
, Mj , = 3/2

, Jz = I
, My ,

= O ) I J ,

= 5/2
, Mj , = -3/2 , Jz = I

, My ,

= O )

I J ,

= 5/2
, Mj , = 3/2

, Jz = I
, My z

= -

I ) I j ,

= 5/2
, Mj , = - 3/2 , Jz = I

, My ,

= -

I )

I J ,

= 5/2
, Mj , = 1/2

, Jz = I
, Mjz

= I )
I j ,

= 5/2
, Mj , =

- 5/2
, Jz = I

, My z

= I )

I J ,

= 5/2
, Mj , = 1/2 , Jz = I

, My z

= O )
I j ,

= 5/2
, Mj , =

- 5/2
, Jz = I

, My z

= O )

I J ,

= 5/2
, Mj , = 1/2 , Jz = I

, My z

= -

t )
I j ,

= 5/2
, Mj , =

- 5/2
, Jz = I

, My ,

= -

I )

We get ( 2 . Ez t I ) ( 2 - I t I ) = 18 States in this
labelling
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