4 CHAPTER 1. PRELIMINARIES

The sign of K can be determined by comparing the action of its non-
relativistic counterpart in an active transformation with the translation op-
erator and using the representation in terms of derivatives:

exp [-@(573 + 17/6)} = exp [—Z'(a L T)P| = Ki = 2P = —itV'

— K H] = [itV',i0)] = —V' = —iP’

The relativistic definition is then
MO — [ — 0P _ PO
Likewise, as in non-relativistic quantum mechanics,
MU = ik gk — gipi _ i pi
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1.2. POLARIZATION VECTORS

1.2 Polarization vectors
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— €%(0,\) = €°(0,0) = €(0) describes particles with j = 0.
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— ¢(0,0) o (0,0,0,1)”. We normalize so that €*(0,0) = (0,0,0,1)”.
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where €}, appears with an extra overall sign relative to usual conventions.

We can write the standard boost as L(p) = R3(¢)R2(6)Bs(&):

1 0 0 0 1 0 0 0 coshé 0 0 sinhé
0 cosp —sing 0 0 cosf 0 sinf 0 10 0
0 sing cos¢ 0 0 0 1 0 0 0 1 0
0 0 0 1 0 —sinfd 0 cosf sinhé 0 0 coshé



