Adding both terms appears to lead to a long expression
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Consider j=I+1/2 first. Then j(j+1) = (I1+1/2)(1+3/2).
Careful algebra (HW problem) leads to
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Consider now j=I-1/2. Then j(j+1) = (I-1/2)(1+1/2). Careful
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algebra (HW problem) leads to the same
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In HW problem you will show that order O + order 1 gives:
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Counting of states again:

If we consider the "p levels”, they have angular
momentum |=1. The spin is s=1/2. Then, the total angular
momentum j can be 1+1/2=3/2 and 1-1/2=1/2 .

The original |1=1 is 3 states m;=1,0,-1. The original spin
s=1/2 is 2 states m_,=1/2,-1/2. Total = 6 states.

The j=3/2 is 4 statesm; = 3/2,1/2,-1/2,-3/2. The
j=1/2 is 2 statesm; = 1/2, -1/2. Total = 6 states. As
expected, the original 6 degenerate states are simply
mixed in a linear combination to become states with j
sharply defined.



6.5 Hyperfine Splitting:

These are corrections to the H atom that are even much smaller
than the fine structure corrections, yet they are very important.
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The proton also has a spin, like the electron. The magnitude of the dipole

moment is much smaller because of m,in the denominator. Still x , is
honzero. g, is ~b because the proton is composed of 3 quarks.

Any dipole moment is felt like a 1 ;u-og,,ez
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NOTE: In HW you will show that the correction coming
from the finite size of the nucleus is even smaller.
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