PHYS 526 Homework #7
Due: Oct. 29, 2013

0. Read Chs.35-40 of Srednicki and notes-06.

1. Pauli Matrices

a) Show that e~*""/2 = cos(a/2) — io®(a®/a) sin(a/2), where a = y/a®as.

b) Prove the € trick.

c¢) Show explicitly that (o#)% = 6‘5‘360‘50‘5‘ .

d) The space of 2 x 2 complex matrices forms a vector space over C. We can use

I = 0% and the ¢ matrices as a basis for this space.
i) Show that any matrix M in this space can be expanded in the form
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M:E Ao,
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for some complex coefficients a,,,.
Hint: how many basis elements do you need?

ii) Define an inner product on the space by (M|N) = tr(MTN).
Show that the basis {¢"} is orthogonal with respect to it.

iii) Use this fact to solve for the coefficients a,, in terms of traces.

2.1201/2=041
a) Compute A* o” for A* = §* + w" infinitesimal. Do the p = 0 and u = i cases
separately.
b) Let 0° = %e“bcwbc and % = wy,.
Compute M!(a®)ec” M (a®) for = 0 and compare to part a).

c¢) Compute M*(a®)ec”M (o) for = i and compare to part a).
Hint: 20%0° = |09, 0%] + {0%, o°}
Hint: Use e¢etm = (§Y5em — §'m§l) to solve for wy, in term of 6°.

d) Use these results to show that 1o*x transforms like a 4-vector under Lorentz.
3. Spinor Kinetic Terms
a) Show that ¢oty = —xaty. Make sure you show how the indices get moved

around.

b) Use this result to show that ic*d,x = xid"d, up to total derivatives that
vanish when integrated over [ d*z.

c) Prove that the 2-spinor kinetic term written in notes-06 is real.
Hint: a* = a' for any complex number.



4. ~ Matrices
a) Show that the trace of an odd number of 4* matrices vanishes.
Hint: insert 1 = (v°)? and anticommute away.
b) Show that tr(y#~") = 4nt.

c) Prove tr(y'y"yy%) = 4" — 0o +n"7n").
Hint: wuse the cyclicity of the trace and {y",+"} = 2n* to rearrange things until
you get back to where you started plus something else.

d) Compute y*v",.
5. More Fun with v Matrices.

a) Calculate tr [(§1 + m)(k2 + m)], where } = p, "
b) Find tr[(1 +m)y* (ke + m)7"].

c) Evaluate tr [}p1R2Rska PrL]-
)

d Compute tr DQIPRN2)Q3PL)Q4]-
Hint: think before you compute.



