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Princípios da relatividade especial
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•Espaço de Minkowski 
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•Velocidade própria
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Dinâmica relativística

O x

ct

p
m

<latexit sha1_base64="GWAmMnsyjRky8gNC2bxfoXTTtro="></latexit>

pµ =

0

BB@

mc
p1

p1

p3

1

CCA

<latexit sha1_base64="R+TMXL4c1fvrhUJatcrDJZvgOLI="></latexit>

p̄µ =

0

BB@

m0c
0
0
0

1

CCA



Dinâmica relativística

O x

ct

p
m

<latexit sha1_base64="GWAmMnsyjRky8gNC2bxfoXTTtro="></latexit>

pµ =

0

BB@

mc
p1

p1

p3

1

CCA

<latexit sha1_base64="R+TMXL4c1fvrhUJatcrDJZvgOLI="></latexit>

p̄µ =

0

BB@

m0c
0
0
0

1

CCA

<latexit sha1_base64="H+NOgzpJK3sFZoMqvFoRVL29Wv4="></latexit>

pµ = m0⌘
µ

<latexit sha1_base64="SzvI+9nkck5J9jwILWC8kTXvqcU="></latexit>

⌘µ =
1r

1� u2

c2

0

BB@

c
u
0
0

1

CCA



Dinâmica relativística

O x

ct

p
m

<latexit sha1_base64="GWAmMnsyjRky8gNC2bxfoXTTtro="></latexit>

pµ =

0

BB@

mc
p1

p1

p3

1

CCA

<latexit sha1_base64="R+TMXL4c1fvrhUJatcrDJZvgOLI="></latexit>

p̄µ =

0

BB@

m0c
0
0
0

1

CCA

<latexit sha1_base64="lVE0DikHMG3G2lNlRT6XUGWhNLc="></latexit>m = �m0



Dinâmica relativística

O x

ct

p
m

<latexit sha1_base64="GWAmMnsyjRky8gNC2bxfoXTTtro="></latexit>

pµ =

0

BB@

mc
p1

p1

p3

1

CCA

<latexit sha1_base64="R+TMXL4c1fvrhUJatcrDJZvgOLI="></latexit>

p̄µ =

0

BB@

m0c
0
0
0

1

CCA

<latexit sha1_base64="9Wi52CWSRgWfBev+MlB/OdXTKL4="></latexit>

m = m0� = m0(1�
v2

c2
)�1/2



Dinâmica relativística

O x

ct

p
m

<latexit sha1_base64="GWAmMnsyjRky8gNC2bxfoXTTtro="></latexit>

pµ =

0

BB@

mc
p1

p1

p3

1

CCA

<latexit sha1_base64="R+TMXL4c1fvrhUJatcrDJZvgOLI="></latexit>

p̄µ =

0

BB@

m0c
0
0
0

1

CCA

<latexit sha1_base64="9Wi52CWSRgWfBev+MlB/OdXTKL4="></latexit>

m = m0� = m0(1�
v2

c2
)�1/2

<latexit sha1_base64="DDaxty8fV81iu3BLIjBCloc+2/g="></latexit>

m = m0(1 +
v2

2c2
) +O

�
v4/c4

�



Dinâmica relativística

O x

ct

p
m

<latexit sha1_base64="GWAmMnsyjRky8gNC2bxfoXTTtro="></latexit>

pµ =

0

BB@

mc
p1

p1

p3

1

CCA

<latexit sha1_base64="R+TMXL4c1fvrhUJatcrDJZvgOLI="></latexit>

p̄µ =

0

BB@

m0c
0
0
0

1

CCA

<latexit sha1_base64="9Wi52CWSRgWfBev+MlB/OdXTKL4="></latexit>

m = m0� = m0(1�
v2

c2
)�1/2

<latexit sha1_base64="DDaxty8fV81iu3BLIjBCloc+2/g="></latexit>

m = m0(1 +
v2

2c2
) +O

�
v4/c4

�

<latexit sha1_base64="9fGhTNs26+jSMY3s/rumDIEv/Sg="></latexit>

mc2 = m0c
2 +m0

v2

2



Dinâmica relativística

O x

ct

p
m

<latexit sha1_base64="GWAmMnsyjRky8gNC2bxfoXTTtro="></latexit>

pµ =

0

BB@

mc
p1

p1

p3

1

CCA

<latexit sha1_base64="R+TMXL4c1fvrhUJatcrDJZvgOLI="></latexit>

p̄µ =

0

BB@

m0c
0
0
0

1

CCA

<latexit sha1_base64="9Wi52CWSRgWfBev+MlB/OdXTKL4="></latexit>

m = m0� = m0(1�
v2

c2
)�1/2

<latexit sha1_base64="DDaxty8fV81iu3BLIjBCloc+2/g="></latexit>

m = m0(1 +
v2

2c2
) +O

�
v4/c4

�

<latexit sha1_base64="9fGhTNs26+jSMY3s/rumDIEv/Sg="></latexit>

mc2 = m0c
2 +m0

v2

2

<latexit sha1_base64="6F2e7YX4tyIwZon2Ja/sdcUELGk="></latexit>

) E = mc2

<latexit sha1_base64="VBmau0D9GBjaFJfWiVz/Jeit62A="></latexit>

pµ =

0

BB@

E
c

p1

p1

p3

1

CCA



Quadrivetores
<latexit sha1_base64="xk8MqMtvmv6yj74Xn5J3I5hSUF4="></latexit>

~r =

0

@
x
y
z

1

A

<latexit sha1_base64="yMPp+1yGFd+D21lB+td0xJh/Qhg="></latexit>

xµ =

0

BB@

ct
x
y
z

1

CCA



Dinâmica relativística

O x

ct
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