Introduction to Particle Physics
Homework 4

1. (a) Show that 612 =622=032=I (where the c; are the Pauli matrices and I is the 2x2
identity matrix.

(b) Show that Gioj=0jj+i€ijxok (Where 9; is the Kronecker delta and €jjx is the Levi-
Civita symbol).

(c) Use the above information to show that [0;,0]=2i€ijkOx.

(d) Also show the anticommutation relation, {c;,Gj}=29;;.

(e) Show that for any two vectors a and b, (G-a)G-b)=a-b+iG-(axb).
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(f) Apply the result in (e) to the special case where d@ = b = p, momentum.
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and explicitly show the helicity eigenvalues that result. You may use information
derived in Problem (1) above.

2. Define the helicity operator H = . Apply this operator to ua, us, va, and vs.

3. The Dirac Equation was derived in class for the case of a free particle. Consider
the case in which an electromagnetic potential 4, is present. Modify the Dirac
Equation by replacing —ifid, with —ihd, —eA, / ¢, then show that the Continuity

Equation still holds.

4. Griffiths 7.48a.



