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0 Lorentz Transformation of Fields
@ Lorentz Transformation of the electric field
@ Lorentz Transformation of E and B
@ Lorentz transformation of fields
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Lorentz
Transformation of the
electric field




Lorentz transformation of the electric field,
cont.
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Lorentz transformation of E and B
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o (v relative to S)
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@ In the frame S moving with speed v relative to S
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where & = -2 = velocity of S with respect to So and
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Lorentz
Transformation of E&
and B
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Lorentz transformation of E and B, cont.

@ Transformation of E, and B,

_(a 5(8)  55(50) =~ (9) ~ B _
E?(JS) _ o _ Yoq _ y o 7 Bgs) _ —MOU(S)’D _ _luoo_(s),
€0 €0 Yo €0 Y0
5 /1 —v2/c? (1+vvo) 1/,/1 2/
oo - -, = —v2/c
70 V1—192/c? 7 c? K
5 ()
s VU0 O S S
B = (14 =) T = (" - vBY),
2’ e

v+ v

55 _ _ VYo (8)(_vFv \ _ (5) _ . :(S)
B 'Y(l+ 2 )ILOO' (1+m;0/02) 'y(Bz vEy )



Lorentz transformation of E and B, cont.

Lecture 21 @ Transformation of E. and By

y
1
I
1
1
Lorentz |
Transformation of E£ Jbesmminm -
and v 2) x
0 <—— +0
-0
2
S)
S U( S S
B = % B oSy
€0

Same derivation with £, — E. and B, — —By,

—(S =(S v
= BS =(ES 1B, B = W(Bés) + 673155))



Lorentz Transformation of E and B, cont.
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@ Transformation of E; and B,
First, we know that E£S> = E£S>
Too get transformation of B, consider a moving solenoid

Lorentz
Transformation of E&
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@ InSframe: B = pon($)1(9)
@ In S frame:

73 = n) 1 = % = & =11 & BE B
Y



Lorentz transformation of fields
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@ General formulas

E! = E; E;, =~v(Ey —vB:) E. =~y(E. +vBy)

meb Bea(nan)  Bea(s-35)

Lorentz .
transformation of @ IfB=0inS
fields
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E' = —yv(B:éy — Byé;) = —v(Biéy — Byé;) & E =vxE
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