Homework 5

1. (30 point) Show that foranyLand S :
¥i,m,s,m 1S an eigenstate of J, operator and mj = my+ mg.
However, show that ¥ u ,s,m 1S not aneigenstate of 32 operator

in general.

2. (40 points) Express 85 ,m; through Y1 m,s,n, fOr asystem

consistingof s=1/2and1=1.

3. (40 points) Express B5,m; through ¥ m,s,n; for general case of

s=1/2and 1.

4, (40 points) Obtain Recursion Relation for Clebsch -
Gordan coefficients

5. (40 points) Obtain the Hamiltonian of the deuteron nucleus.
Showwhy ithasonlyl=0and 1 =2
orbital angular momentum sates and why

the total spinof proton and neutron; S = Sp + Sn = 1

6. (40 points) Express the deuteronwave function atdifferent
total angular momentum J projections (1, 0, -1) through
the radial wave functions and spherical wave functionsl.

7. (30 points) Construct the total spin state of bound

quark - antiquark system.



