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12.52 Differentiate the Maxwell’'s equations 0,0,F* =0,
bUt auau = auap and F“U = _FUH
therefored, 0 ,F* =-0,0,F* =-0,0,F* =0 quantity equal to its own negative

0 8,=0

1253  9,G™ =0 gives OB=0 and DXE=—%—?

We will show thatd,F,, +0d,F» +0,F, =0 also give them.

There are only two more trivial cases: (1)v, A are permutations of 1, 2, 3 and (2) only
one ofy, v, A is 0.

Example of (1):p=1,v=2 ,A=3
aBz +an aBy _0

03Fh2 +01Fs +0.Fn =0 gives oz o oy i.e. OMB=0
Example of (2): 4o =0,v=1,A=3
02 +90F2 +0:1F0 =0 gives ai %E— % +2 oo
ie. aaBtZ éﬁaf; —aaliy H— 0 or - ( )

12.55 Consider boost in x-direction
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0°0) =~ 5cy = "ot atet) axalct) = o ¥ ax PY = VO DBy (@)

1) = 9P _ 09 0(ct) 099 _ . .
( (P)—y—maT a_xa_;((_a(ct)ﬁy aXV —By (0°@) +y (')

They transform like contravarient vectors.
12.56 Fpu :apAU _aUAu
a)\FuU +auFu)\ +auF)\u :a)\auAu _a)\apAu +aua)\AU _auauA}\ +auapA}\ _aua)\la\kl :O

From 12.53 thereforé,G" =0
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+In LAB with for the 4-momentum, we know
cosf = F'Hg:l In the CM frame, calling the magnitude of the 3-momentum, “p”
T
we know r* =(E/c,pcosd,psing,0) no prime

0 0

s* = (E/c,—pcosd,~psin ¢,0)
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Now boost these to the primed (LAB) frame using

E=ymc?;, p=-ymv; B:—_gc

. C , .
rx =A Q)coscw%%gzyp(ﬂ Cos() ry =psing
sy =yp (1-cosy) Sy = —psing

sub all thisin cosB expression, above:

cos6 = y2p? (1-cos? ¢) —p?sin®¢
JLy?p? (1+ cos@)? + p?sin? @][y?p?(1—cos@)® + p?sin? ¢
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