
FI 008 – Eletrodinâmica I

1o Semestre de 2021
18/05/2021

Aula 17

 



Região de radiação
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Hipóteses: 
• Fontes pequenas
• Região de radiação 
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Aulas passadas
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Aulas passadas

n=0: radiação de dipolo elétrico
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Aulas passadas
n=1: radiação de quad. elétrico
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n=1: radiação de dip. magnético
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Perda de energia por elétron por volta nos 12 dipolos 114 keV
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Qij = Q0

0

BBB@

�
1
2 0 0

0 �
1
2 0

0 0 1

1

CCCA

dP

d⌦
=

µ0!
6
Q

2
0

512⇡2c3
sin

2
✓ cos

2
✓

J (x) = I sin

✓
kd

2
� k |z|

◆
� (x) � (y) ẑ
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Energia crítica (~⇧c) 2.1 keV

Frequência crítica (⇧c) 3.2⇥ 1018 Hz
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(frequentemente, por inspeção)
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Atenção com o fator de 2!

PARA DIPOLO ELE'TRICO
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r
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3
Im [q11 (t)]

pz (t) =

r
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3
q10 (t)

Q11 (t) =

r
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5
[q2�2 (t) + q22 (t)]�

r
4⇡

5
q20 (t) = 2

r
6⇡

5
Re [q22 (t)]�

r
4⇡

5
q20 (t)

Q22 (t) = �
r

6⇡

5
[q2�2 (t) + q22 (t)]�

r
4⇡

5
q20 (t) = �2

r
6⇡

5
Re [q22 (t)]�

r
4⇡

5
q20 (t)

Q33 (t) = 2

r
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5
q20 (t)

Q12 (t) = i

r
6⇡

5
[q22 (t)� q2�2 (t)] = �2

r
6⇡

5
Im [q22 (t)]

Q13 (t) =

r
6⇡

5
[q2�1 (t)� q21 (t)] = �2

r
6⇡

5
Re [q21 (t)]

Q23 (t) = �i

r
6⇡

5
[q2�1 (t) + q21 (t)] = 2

r
6⇡

5
Im [q21 (t)]

A00 = �
�
A0 � �A1

�

A10 = �
�
��A0 + A1

�

A20 = A2

A30 = A3

� =
v

c

� =
1p
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