PHY 712 Electrodynamics
11-11:50 AM MWF Olin 107
Plan for Lecture 28:

Start reading Chap. 14 — Radiation by
moving charges

A. Comments on Exam 2
B. Radiation due to moving charges
1. Motion in a line

2. Motion in a circle
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[ [03-22(Fri) IAPS Meeting  |(no class) | Exam
[25[03-25(Mon)  [Chap. 11 |Lorentz transformations #17
[26[03-27(Wed)  [Chap. 11 Transformations between electromagnetic fields #18
[27 [03-28(Thur)  [Chap. 11 Liénard-Wiechert potentials revisited
[ [03-29(Fri) (Good Friday ~ [(no class)

ﬁ 04-01(Mon)  [Chap. 14 IRadiation by accelerated charges #19
29[04-03(Wed)  [Chap. 14 IRadiation by accelerated charges
[30 [04-05(Fri) (Chap. 14 ISynchrotron radiation spectrum

[31[04-08(Mon)

[32[04-10(Wed)

[33 [04-12(Fri)

[ [04-15(Mon)

|(no class -- presentation preparation)

[ [04-17(Wed)

|(no class -- presentation preparation)

[ [04-19(Fri)

|(no class -- presentation preparation)

[34[04-22(Mon)

[35 [04-24(Wed)

[36 [04-26(Fri)

| [04-29(Mon)

|Student presentations |

[ [05-01(Wed)

|Student presentations ||

[ [05-02(Thurs)

|Student presentations Il|
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Comments on Exam 2
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Radiation from a moving charged particle

Variables (notation) :
R, ()= B
42 dt .

X
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Lienard-Wiechert fields (cgs Gaussian units):

(19)
_g| —Rxwv _’02 v-R) Rxv/c
B(r,t) = ¢ | (R- @)3 (1 2 + 2 ) (R — ﬁf] . (20)
In this case, the electric and magnetic fields are related according to
_RxE(r1)
Bt =—% (21)
: dR [t 7R (¢
Rq(tr)z dq(’”)EV R(tr)Er_Rq(f,,)ER V= dqz(r)
[, 3
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Electric field far from source:

E<‘*f>‘(R_3.RT {R{(R‘ﬁjl}}

R xE(r,?)
B(r,t): P
Let ﬁs% [iEX BE%
t)= 9 < |[R =B )x[
Ele0)= oy R e



Poynting vector:

S(r,t)z i(ExB)

t)= 9 >R —p )
E(r,?) R Rx|R-p)xp]
B(F,I)ZﬁxE(r,t)

S(l‘»l‘)=ili\E(r, () = 7’ ﬁ‘Rx[(R—p)x[}]

4 4R’ (1 B R)6



Power radiated

2

g (R-p)<p]

S(r.1)=

T RE(r) =

47 4rcR’ (1_[3.f{)6
dP Ao q2

A A .12
R x [(R — ﬁ)x [}]
= _S.RR?= .
dQ 470 (1 —B- f{)
In the non -relativistic limit:  f <<1

dpP g’
dQ 4 e

2

Rx[Rxﬁ] M sin” @

4720



Radiation from a moving charged particle

Variables (notation) :

X
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Radiation power in non-relativistic case -- continued

P ¢’

aQ 47Tc S|V sin” @

p=[aodf 24 i
dQ 3¢



Radiation distribution in the relativistic case

P g Rp? =2 Rx|(R—p)<p[

o 4 7ec (1 —B- f{)é
t.=t-R/c

This expression gives us the energy per unit field
time t. We are often interested in the power per
unit retarded time ¢ =t-R/c:
dp(t) _dp(t,)dt, ﬁ—l—p R
dQ) dQ) dt dt

dP (t,,) B q2

r R x [(ﬁ—ﬁ)xﬁ]z
dQ 4 (I—B‘R)S

t,=t—R/c



Radiation distribution in the relativistic case -- continued

2) o [Rx[R-B)<B|
dQ 4 (I—B‘R)S

t,=t—R/c

For linear acceleration:  Bxp=0
A A . Y2
dP,,(t,,): q° RX(RXM _q i sin” &
dQQ 4 (1 —B- ﬁ)s 4> (1-BcosB)
t,=t—R/c




Power from linearly accelerating particle

A 2
d])’,(tr): q2 RX(RXB} _ q2 ‘V‘2 Sinzﬁ
dQ 4 (I_B.ﬁf 47> (1- Bcosh)
t,=t—R/c
B=0
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