1.

Physics 56400 Assignment #2 — Due September 10"

The elements of the Lorentz transformation matrix for a boost in the +x direction can
be written:

Yy vB 0 0
“ Y6 v 00
v 00 10
00 01

(a) Show that L, 9,5 L% = Gy -

(b) Show thata’ - b’ = a - b where a’# = L¥ ja” and b"" = L",b°.

(c) Use the results from (a) and (b) to argue that expressions of the form a - b are
Lorentz invariant.

Suppose an unstable particle A is moving in the +z direction and decays into two other

particles,A —» a + b.

(a) If particle a is emitted with an polar angle 8" with respect to the +z axis in the rest
frame of particle A, calculate the value of 8* that will result in the largest angle, 6,
with which particle a makes with the +z axis in the lab frame?

(b) What is the minimum velocity of particle A for which particle a must always be
travelling in the +z direction in the lab frame?



