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4. Using the results from questions 2 and 3 find the differential cross section area in terms of
the scattering amplitude in the case of the collision of two fermions with spin s = 1/2.

As we have shown in problem 2, when s = 1/2 , there are (2s+1)* = 4 different states, where
s=1/2

Az + HXNQ + c = 3 of them are symmetric states, and 1 of them antisymmetric. These are the well-known
s=1/2

triplet” and “singlet” states:

)=
1L0)= (N4 +4)1)
=)

singlet: _orouW:é H=-[HM)

(1Y

triplet: s

From the discussion in question 3 we have since the spin is half-integer the symmetric spin states correspond
to an anti-symmetric space state. In this case



do,/dQ=|r(6)- f(z-6)
Also since 25 = 1 (0odd) the antisymmetric spin state corresponds to a symmetric space state. In this case
do, 1 d=|1(6)+ f(z-0)f .

—If'the beams of particles are randomly oriented the probability of being in a triplet state is 3/4 and in a
singlet state 1/4 in this case:
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