Introduction

« Starting from the radiation field, we have
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 What we did Lesson 16 was to perform the integration
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« Now we turn to computing the angular distribution (so we actually do
not want to perform the integration)...
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Angular distribution of radiation emitted by an
accelerated charge

« Starting from the radiation field, we have
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where we used | = [(# BYx AP = =i 3+ 2k( 5. 8) (0. B) + 257
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Angular distribution for linear motion 1

* Introducing 6, we have:
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 And the numerator becomes
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» So the radiated power writes
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Angular distribution for linear motion 2

« The power distribution has maxima given by
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* With solutions  [cosf]. = ﬁ[_l + (1 4+ 158%)1/7]

* Only cos 0, is possible so:
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Angular distribution for linear motion 3
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Angular distribution for linear motion 4

« Small angle approxi-

. L $=0.9
mation for ultra-relativistic :
1r _
case.
0ar -
D“’:; 0G6F _
dP(t) 7 T o4 ]
il dme? (1 #(1 %.Hj ik i
. u] 1 L
s 390 R : )
dxe? 2(1 — 3) + 362))5
S J;sz N 1LIEI£ 1 i L] 1 1 1 1 T ]
T mR (1+ A0 _oer |
% 06k -
E
/ o p4f -
0.2F -
JDJ equation 14.41 . , . . .
-4 -3 -2 -1 0 1 2 3 4
i
: NORTHERN ILLINOIS .
T Ry P. Piot, PHYS 571 — Fall 2007 BPAG




Angular distribution for circular motion 1

« We have:
i = cosfh — sindd
i = sind cos o + cosd singd — sin -:_!:-:5
« Thatis
8.7 = Fcosh, _:i'Ti = 1. and T'i...fa — Asinf 08
Y
« Which gives:
dP(t') ¢ i sin® @ cos? ¢
df) dwe? (1 Beosd)? 31 — deosdl)?
* In the ultra-relativistic limit (small angle approximation):
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Angular distribution for circular motion 2
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Figure 4.9: Distribution evalunated in the plan o = (0.
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