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Exact solutions

• Non-linear, superposition principle fails. 
Every solution is unique. 

• Exact solutions----- More than a thousand 
(Exact Solutions of Einstein’s Field Equations, H. Stephani, D. 

Kramer, M. A. H. Ma’cCallum, C. Hoenselaers and E. Herlt)
• But physical meanings?-----seldom
“The key to physical interpretation is to find 
out the nature of the sources which 
generate the vacuum spaces.”-----Bonner
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Taub solution

Taub, 1951
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No-go theorem 

Taub, 1956
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Our solution
We find that the following metric solves Einstein filed equation with source 
in perfect fluid form,

where,
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Density and pressure
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General requirement to be an interior solution of a 
vacuum solution

General boundary conditions

1.The metric is continuous 
2.The extrinsic curvatures measured by 

the different sides of the  boundary 
surface satisfy
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The source of Taub space

• In a special family of the above solution, 
under the condition                            the 
large branch of plane symmetric solution 
we proposed can perfectly match to the 
vacuum Taub space. Hence it is the proper 
source of Taub space.
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What’s the fundamental new idea? 

• Negative pressure is possible.
• Matter which violates energy conditions 

may exist.  
• The essential physics: negative pressure 

props up this thick plane
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The properties of this space

• Geodesics
• Essential contents
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N-dim solution
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Reference

• H Zhang et al, Arxiv: 0804.2931, 
0904.0063, 0904.0065, 0904.0067 
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Thank you!
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