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SolutionsSolutions withwith simmetriessimmetries

•To adapt a known exact solution to a more 
realistic one …

SchwarzschildSchwarzschild ‘‘s s metricmetric

FLRW FLRW UniverseUniverse
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Deformations 1

TetradTetrad
indexindex

TensorialTensorial
indexindex

Deformed
tensorMatrix of scalar 

field

•‘‘First deforming matrix’’•‘‘First First deformingdeforming matrixmatrix’’’’
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Deformations 2

•‘‘Second deforming matrix’’•‘‘SecondSecond deformingdeforming matrixmatrix’’’’
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Some features of deformations

•Commutation 
relations
•Commutation 
relations

•Identity•Identity

•Diffeomorfism•Diffeomorfism
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Deformations of tridimensional metrics

1--formCostant
curvature 

metric
Deformed 

metric



07/17/08 III Stuelckberg Workshop 7

Some features of deformed metrics

Conformal deformations

TensorDeformed 
metric
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•Gravitational Waves•Gravitational Waves

Gauge

Equations

Deformations of
Minkowski space time
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• Geodetic motions• Geodetic motions

Gravitational lensingGravitational lensing

Gravitational redshiftGravitational redshift

Geodetic deviationsGeodetic deviations
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• Gravitational lensing• Gravitational lensing
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• Gravitational lensing• Gravitational lensing
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• Geodetic deviations• Geodetic deviations

• Gravitational redshift• Gravitational redshift
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DeformationsDeformations ofof spacespace timetime metricsmetrics

ConclusionConclusion

We  have seen it is possible to deforme space--time metrics using a matrix 
of scalar fields defined on the manifold.

We  have seen it is possible to deforme space--time metrics using a matrix 
of scalar fields defined on the manifold.

Deformations could be a generalization of the relationDeformationsDeformations could be a generalization of the relationcould be a generalization of the relation

Deformations of space‐time metrics could be a method to “adapt” a model 
solution to a more realistic one.
Deformations of spaceDeformations of space‐‐time metrics could be a method to time metrics could be a method to ““adaptadapt”” a model a model 
solution to a more realistic one.solution to a more realistic one.

Deformations could be a way to to study the inverse problem in general relativity.DeformationsDeformations could be a way to to study the inverse problem in general relaticould be a way to to study the inverse problem in general relativity.vity.
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