;‘O”,O)@ T will ydfvn‘L,/ T Cowpatrd s ot

= A1 — A

Tley  Jets Mw?M o = go A 'C)LA’o - .\J‘:é% '} ‘g =E;
. =2 |Foi=F o ,
= ne st F’,[4, = A - dihi = a;;Af::? N ééf = CVX A)k Cifie
D_, ()Occaﬁét’, (3)(@)&“"‘ &t 2 Fin 5 '

S PEPONAN

*Fox, - ,IL ona%;g FdB Lem Clas:;,.
/{;: = *FOI - -%LEC‘!GK;’-’: Fd' = i[iav},3 Fzg‘f'g@;h ng) = _D\\(FL — g3
=2 (eB =5 R')= B,
éc;el)k E:@.; 2,(551&3 t& + goz?‘ ‘;w )—- _L »35) B
—t2

{/gom?. F,Lﬁ' o221 }:1\) = 2_(1’ - F"‘) =Ry

=5 *Fo’s“goiaqg?’*

*i::‘;a.: %. wa? F#ﬁ = %:. (ézxm 1:0‘4' 82-,,.50 M\)
Ao éA;-JAé} J° A}\

.(-' < A ﬁ)“(%* L5 A
= t.- E

!

1

-
?
e.‘fbp

):)’7}:3 . *f:t’s - 'gé,é!'iaé)?t: = &(5%53.&;:20* 5\331 FGL>
=2 (0 AT A - Nt = ITAT ) A
= %%“’Z ‘5}} AY = - E,
Asl, 470 e s 3Enapt” wl(fnzzo\: T+ o l:o;)
~ ’»(’Q A® 4 3°p° 4 ééﬁ%?’,;\?A"
= QAT PpAC =L G A A - By

RN STE AN

@ not *(:"c*zf" —tc)gmlkf!? WA
@ See atachad Maxrbewerica Qﬁu,w?”‘




IVL \/Ic'D\M Ogelnne L
S — ﬁ/ e

]

—_

E fxf,g "15%'

<

| e e
= Q\ hqif; 7vé:fﬁ%ﬂl\?:,\f/ W:}»J\

}f}\ ifﬁ{;\f\ﬁ

“of

v

SUBIS SRS

_ HOV‘/iOq{meou S B
S ay oy

B 5 S = (I
= I

k 1
So d”qw g5l ( g'\f* F “r




Electrodynamics Il Homework | — Ben Levy

#3 Schwinger Problem 10.10c

Define F*¥ and F,, as Fup and Fdown respectivly. (The components of these tensors come from

i Jackson 11.137)
bol
e Fup = {{0, -Ex, -Ey, -Ez}, {Ex, O, -Bz, By}, {Ey, Bz, 0, -Bx}, {Ez, -By, Bx, 0}};
Q Fdown = {{O, Ex, Ey, Ez}, {-Ex, O, -Bz, By}, {-Ey, Bz, O, -Bx}, {-Ez, -By, Bx, 0}};
Then we contract the two tensors by multiply them component-wize, and then summing up all those
products:

Total [Total [Fup * Fdown] // FullSimplify]

2Bx? + 2 By? + 2Bz? - 2 Ex? - 2 Ey? - 2 Ez?

Thus we have F*F,, = 2 (B? - E?)

1
J SE B = ——F"F,
2

Now we must define * F,,

starFdown = {{0, Bx, By, Bz}, {-Bx, 0, Ez, -Ey}, {-By, -Ez, O, Ex}, {-Bz, Ey, -Ex, 0}};
Total [Total [Fup » starFdown] // FullSimplify]

-4BxEx-4ByEy-4BzEz

Thus we have F*¥ * F,, = -4 (EE)

O |
g 3E-B=+4—Fu, " "Fu
4

Vo i g N -‘i“\rj"»f*ﬂi” | A
‘Kgi“i@?)a.é )(a‘ be. E*E T %@;}.“2) Dwﬁ ~ Sijm Come 'f!v"&m

3/

AR
I RN o i
el fre 56 No gm‘f’?}f; oy
!

Printed by Wolfram Mathematica Student Edition



