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<latexit sha1_base64="gmbJWO7OCLSx3VXk+3xOs0823/k="></latexit>

~A(~r, t) =
µ0

4⇡

Z d
2

� d
2

~I(tr) dz

z

q

�q

~ +

~r

~ �

d

✓



Radiação de dipolo 
<latexit sha1_base64="LMZZowwfsjrnSbsKmcKCibI50BA="></latexit>

q(t) = q0 cos(!t)
<latexit sha1_base64="+eFkiA/WPSnfKAR89FCOxf+t8Ps="></latexit>

r � � � d

<latexit sha1_base64="6MIjCypi0oqeW7RFA61/kflgr/o="></latexit>

V (~r, t) = � p0!

4⇡✏0c

cos ✓

r
sin!(t� r

c
)

<latexit sha1_base64="NMcL7ctD34AIjYVx3LHiX33mHzs="></latexit>

~I(t) =
dq

dt
ẑ
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@✓
✓̂

<latexit sha1_base64="oOODgyOUjs/vLj5JbLArwU/lbsc="></latexit>

@ ~A

@t
= �µ0p0!

2

4⇡r
cos!(t� r

c
) (cos ✓ r̂� sin ✓ ✓̂)

<latexit sha1_base64="QgLaRUGisuJXaWRc3tFRwCcOoTk="></latexit>

~rV =
p0!

2

4⇡✏0c
2

cos ✓

r
cos!(t� r

c
) r̂

<latexit sha1_base64="jL89f7cIp4oIeX3DJ4uNIgtu84Y=">AAALZ3ic5VZbbxtFFN6US9sN0AQkhMTLhDRSIhzjdezEgW5UVCHxwENBbVPJ40Szs+PdUWYvzM7aTkf7L3nhkUf+BWdmHTvrOEIC3hjF8mTOd+4XnyAXvFCdzu8bD957/4MPHz567G5+9PEnT7a2P31TZKWk7DXNRCbfBqRggqfsteJKsLe5ZCQJBDsPrl4Y+vmEyYJn6St1nbNRQqKUjzklCp4utzQOspmMNJ4Q/UO1b75k1V </latexit>

~E(~r, t) = �µ0p0!
2

4⇡

sin ✓

r
cos!(t� r

c ) ✓̂



Radiação de dipolo 
<latexit sha1_base64="LMZZowwfsjrnSbsKmcKCibI50BA="></latexit>

q(t) = q0 cos(!t)
<latexit sha1_base64="+eFkiA/WPSnfKAR89FCOxf+t8Ps="></latexit>

r � � � d

<latexit sha1_base64="6MIjCypi0oqeW7RFA61/kflgr/o="></latexit>

V (~r, t) = � p0!

4⇡✏0c

cos ✓

r
sin!(t� r

c
)

<latexit sha1_base64="pwHYaIYnHniQoZSj45vQgYm4QcQ="></latexit>

~A(~r, t) = �µ0p0!

4⇡r
sin!(t� r

c
) ẑ

z

q

�q

~ +

~r

~ �

d

✓

<latexit sha1_base64="jL89f7cIp4oIeX3DJ4uNIgtu84Y="> </latexit>

~E(~r, t) = �µ0p0!
2

4⇡

sin ✓

r
cos!(t� r

c ) ✓̂



Radiação de dipolo 
<latexit sha1_base64="LMZZowwfsjrnSbsKmcKCibI50BA="></latexit>

q(t) = q0 cos(!t)
<latexit sha1_base64="+eFkiA/WPSnfKAR89FCOxf+t8Ps="></latexit>

r � � � d

<latexit sha1_base64="6MIjCypi0oqeW7RFA61/kflgr/o="></latexit>

V (~r, t) = � p0!

4⇡✏0c

cos ✓

r
sin!(t� r

c
)

z

q

�q

~ +

~r

~ �

d

✓

<latexit sha1_base64="PZJ2Cnfzl0gcLfKMCZLxe5yU48w="></latexit>

~A = �µ0p0!

4⇡r
sin!(t� r

c
) (cos ✓ r̂� sin ✓ ✓̂)

<latexit sha1_base64="jL89f7cIp4oIeX3DJ4uNIgtu84Y="> </latexit>

~E(~r, t) = �µ0p0!
2

4⇡

sin ✓

r
cos!(t� r

c ) ✓̂



Radiação de dipolo 
<latexit sha1_base64="LMZZowwfsjrnSbsKmcKCibI50BA="></latexit>

q(t) = q0 cos(!t)
<latexit sha1_base64="+eFkiA/WPSnfKAR89FCOxf+t8Ps="></latexit>

r � � � d

<latexit sha1_base64="6MIjCypi0oqeW7RFA61/kflgr/o="></latexit>

V (~r, t) = � p0!

4⇡✏0c

cos ✓

r
sin!(t� r

c
)

z

q

�q

~ +

~r

~ �

d

✓

<latexit sha1_base64="PZJ2Cnfzl0gcLfKMCZLxe5yU48w="></latexit>

~A = �µ0p0!

4⇡r
sin!(t� r

c
) (cos ✓ r̂� sin ✓ ✓̂)

<latexit sha1_base64="hnoWY1MrL3J+gunkMFK4OcxE5Do="></latexit>

~B = ~r⇥ ~A =
1

r

⇣@(rA✓)

@r
� @Ar

@✓

⌘
�̂

<latexit sha1_base64="jL89f7cIp4oIeX3DJ4uNIgtu84Y="> </latexit>

~E(~r, t) = �µ0p0!
2

4⇡

sin ✓

r
cos!(t� r

c ) ✓̂



Radiação de dipolo 
<latexit sha1_base64="LMZZowwfsjrnSbsKmcKCibI50BA="></latexit>

q(t) = q0 cos(!t)
<latexit sha1_base64="+eFkiA/WPSnfKAR89FCOxf+t8Ps="></latexit>

r � � � d

<latexit sha1_base64="6MIjCypi0oqeW7RFA61/kflgr/o="></latexit>

V (~r, t) = � p0!

4⇡✏0c

cos ✓

r
sin!(t� r

c
)

z

q

�q

~ +

~r

~ �

d

✓

<latexit sha1_base64="PZJ2Cnfzl0gcLfKMCZLxe5yU48w="></latexit>

~A = �µ0p0!

4⇡r
sin!(t� r

c
) (cos ✓ r̂� sin ✓ ✓̂)

<latexit sha1_base64="hnoWY1MrL3J+gunkMFK4OcxE5Do="></latexit>

~B = ~r⇥ ~A =
1

r

⇣@(rA✓)

@r
� @Ar

@✓

⌘
�̂

<latexit sha1_base64="ICQON3DGsGBCKLMT/0nVBAOv4o4="></latexit>

~B(~r, t) = �µ0p0!
2

4⇡c

sin ✓

r
cos!(t� r

c ) �̂

<latexit sha1_base64="jL89f7cIp4oIeX3DJ4uNIgtu84Y="> </latexit>

~E(~r, t) = �µ0p0!
2

4⇡

sin ✓

r
cos!(t� r

c ) ✓̂



Radiação de dipolo 
<latexit sha1_base64="LMZZowwfsjrnSbsKmcKCibI50BA="></latexit>

q(t) = q0 cos(!t)
<latexit sha1_base64="+eFkiA/WPSnfKAR89FCOxf+t8Ps="></latexit>

r � � � d

<latexit sha1_base64="6MIjCypi0oqeW7RFA61/kflgr/o="></latexit>

V (~r, t) = � p0!

4⇡✏0c

cos ✓

r
sin!(t� r

c
)

z

q

�q

~ +

~r

~ �

d

✓

<latexit sha1_base64="ICQON3DGsGBCKLMT/0nVBAOv4o4="> </latexit>

~B(~r, t) = �µ0p0!
2

4⇡c

sin ✓

r
cos!(t� r

c ) �̂

<latexit sha1_base64="jL89f7cIp4oIeX3DJ4uNIgtu84Y="> </latexit>

~E(~r, t) = �µ0p0!
2

4⇡

sin ✓

r
cos!(t� r

c ) ✓̂

<latexit sha1_base64="pwHYaIYnHniQoZSj45vQgYm4QcQ="></latexit>

~A(~r, t) = �µ0p0!

4⇡r
sin!(t� r

c
) ẑ



Radiação de dipolo 
<latexit sha1_base64="LMZZowwfsjrnSbsKmcKCibI50BA="></latexit>

q(t) = q0 cos(!t)
<latexit sha1_base64="+eFkiA/WPSnfKAR89FCOxf+t8Ps="></latexit>

r � � � d

<latexit sha1_base64="6MIjCypi0oqeW7RFA61/kflgr/o="></latexit>

V (~r, t) = � p0!

4⇡✏0c

cos ✓

r
sin!(t� r

c
)

z

q

�q

~ +

~r

~ �

d

✓

<latexit sha1_base64="ICQON3DGsGBCKLMT/0nVBAOv4o4="> </latexit>

~B(~r, t) = �µ0p0!
2

4⇡c

sin ✓

r
cos!(t� r

c ) �̂

<latexit sha1_base64="jL89f7cIp4oIeX3DJ4uNIgtu84Y="> </latexit>

~E(~r, t) = �µ0p0!
2

4⇡

sin ✓

r
cos!(t� r

c ) ✓̂

<latexit sha1_base64="pwHYaIYnHniQoZSj45vQgYm4QcQ="></latexit>

~A(~r, t) = �µ0p0!

4⇡r
sin!(t� r

c
) ẑ

<latexit sha1_base64="B7D//c48z3HpDOZOaJh95E4phcg="></latexit>

~S =
1

µ0

~E⇥ ~B

<latexit sha1_base64="/UaQAgb5eTT2xR8a3JigUAxJAyM="></latexit>

~S(~r, t) =
µ0p

2
0!

4

4⇡c

sin2 ✓

4⇡r2
cos2 !(t� r

c
) r̂



Radiação de dipolo 
<latexit sha1_base64="LMZZowwfsjrnSbsKmcKCibI50BA="></latexit>

q(t) = q0 cos(!t)
<latexit sha1_base64="+eFkiA/WPSnfKAR89FCOxf+t8Ps="></latexit>

r � � � d

<latexit sha1_base64="6MIjCypi0oqeW7RFA61/kflgr/o="></latexit>

V (~r, t) = � p0!

4⇡✏0c

cos ✓

r
sin!(t� r

c
)

<latexit sha1_base64="ICQON3DGsGBCKLMT/0nVBAOv4o4="> </latexit>

~B(~r, t) = �µ0p0!
2

4⇡c

sin ✓

r
cos!(t� r

c ) �̂

<latexit sha1_base64="jL89f7cIp4oIeX3DJ4uNIgtu84Y="> </latexit>

~E(~r, t) = �µ0p0!
2

4⇡

sin ✓

r
cos!(t� r

c ) ✓̂

<latexit sha1_base64="pwHYaIYnHniQoZSj45vQgYm4QcQ="></latexit>

~A(~r, t) = �µ0p0!

4⇡r
sin!(t� r

c
) ẑ

<latexit sha1_base64="lGtL/X6RpcQ/8H/UVUG47sy08WY="></latexit>

h~Si = µ0p
2
0!

4

8⇡c

sin2 ✓

4⇡r2
r̂




