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Robinson-Trautman (RT)
spacetimes

« Solution of the vacuum Einstein equations
Ry =0

describing a compact object surrounded by
gravitational waves.



Non-symmetric RT spacetimes
* The metric
™o 2

ds® = — (K —2— —7r(In Qz)u) du® — 2dudr + %dﬁz,
r

with Q = Q(u, 0, ¢) and
K = Q> (1 + %vg mcﬁ)

IS the Gausslian curvature of the surface

r=1, uw=wug constant



Non-symmetric RT spacetimes

e The metric

2
ds® = — (K o™ (I Qz)u) du? — 2dudr + &dﬂz,
T

for Q(u,0,¢) = Qo
K = Q;

Schwarzschild spacetime Is recovered.



Non-symmetric RT spacetimes

e Einstein equations for the RT spacetime

a (1 )
6o (Q2> — V3K




Non-symmetric RT spacetimes

e Einstein equations for the RT spacetime

a (1 )
6o (Q2> — V3K

integration over §2

d dS
du /s 2w 0,6)




Non-symmetric RT spacetimes

e Einstein equations for the RT spacetime

a (1 )
6o (Q2> — V3K

integration over §2

/ dsS 4
S2 Q2(0797¢) B




Non-symmetric RT spacetimes

* Asymptotic evolution

VoK =0



Non-symmetric RT spacetimes

* Asymptotic evolution



Non-symmetric RT spacetimes

* Asymptotic evolution

* Symmetric case

Q — Q(uv 9)



Non-symmetric RT spacetimes

» Galerkin spectral method



Non-symmetric RT spacetimes

* Galerkin spectral method

Q(u,0,¢) = YS‘bf 0,9)

=0 m=—/¢

Z

1

K(u,8,¢) = A (W)Y (0, 6)

14 14

S\
LN

m=



Non-symmetric RT spacetimes

* Galerkin spectral method

Q(u, 0, ¢) = YYbﬁ 0, 9)

=0 m=—/¢
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1

K(u,8,¢) = A (W)Y (0, 6)
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Orthogonal modes

/ / 47
Y/ *. Y/ ) = Y "Y,) " dS = 0 ’5mm’7




Non-symmetric RT spacetimes

* Galerkin spectral method

o (1 ,
60 (Q2> — V3K




Non-symmetric RT spacetimes

* Galerkin spectral method

O 1 5 0 3?2
=V o —12mp—0Q = Q°V4 K
6m » ( Q2> oK mo 'u,Q Q°Vo



Non-symmetric RT spacetimes

* Galerkin spectral method

9
ou

6my 88u ( ) — V%K : —12mg

= Q= Q*VAK

12m0S- Q.Y = (QUVAK, Y]



Non-symmetric RT spacetimes

* Galerkin spectral method

9
ou

6m 86; ( ) =VAK ' —12my

= Q= Q*VAK

12m0S- Q.Y = (QUVAK, Y]

M(u) = — K,Y;"



Non-symmetric RT spacetimes




Non-symmetric RT spacetimes
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e Thanks!
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