nﬂl_Nq_.l,
\$'j: AL
P T,

., *'Hnm'.‘f"fs}.

- 1970 * 5

s

e
oy
T

Advanced Particle Physics, Physics Department, University of loannina

u\'[TH
g AN
iy

&

Gt

Particle Physics Homework Assignment 11
Prof. Costas Foudas 10/01/24

Problem 1: In homework assignment 10 we have shown that the CP transformation of a
negative helicity and massless neutrino results to positive helicity antineutrino which is

described by
_ o Fip' x"—i(=p)x
‘PCP(x) = m=0)e

Apply a Time Reversal transformation on 'Pcp(x ) to derive the TCP transformed

spinor ‘I’TCP(x)

Problem 2: Consider a negative energy electron coupled to an electromagnetic field. The

electron is described by the Dirac equation
—E ¥(x) where E>0

[2:(=iV—e A(x))+ pm+ed (x)| ¥ (x) =
Show, by requiring that this equation is invariant under TCP, that electromagnetic
TCP(_x) = —A”(x) :

1.
field transforms under TCP as A%

2. The TPC transformed electron corresponds to a positive energy solution.

Problem 3: Show that
F"F, = E-B

a)
b) this term violates both Parity and Time Reversal symmetries.
F"” = 8" A'—9" A" is the Maxwell tensor and F* = %8’”“”Faﬂ its dual.

E , B are the electric and magnetic fields respectively.
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