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§ Morris-Thorne Wormhole 1988 

2 2 2 1 2 2 2 2 2(1 ) ( sin )
b

ds e dt dr r d d
r

   −= − + − + +  

( )r ：redshift function。Change in frequency of electromagnetic radiation in 

gravitation field。  

b(r)：shape function 

properties of the metric： 

1. Spherically symmetric and static 

2. Radial coordinate r such that circumference of circle 

centered around throat given by 2nr 

3. R decreases from+  to 
0b b= (minimum radius) at 

throat，then increases from 0b  to +  

4. At throat exists coordinate singularity where r 

component diverges 

5. Proper radial distance/r runs from −  to +  and 

vice versa 

8ij ijG GT=  

Cartan’s Structure equations 
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同理 
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例如 3 0 3 1 3 2 3
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例如 2 2 0 2 1 2 2 3 3 3
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ijkl jikl ijlk jilkR R R R= − = − =  
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Ricci curvature tensor 
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Curvature scalar  
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Einstein Tensor 
1

2
G R g R  = − ，R is Ricci tensor，R is scalar curvature 

Then 
00G =  

11G =  

22G =  

33G =    
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Stress-Energy Tensor 

 

Equation of State 

Energy density  
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Tension 
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Wormhole Embedding Diagram 
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Boundary conditions-Shape 

 

Boundary conditions-No Horizon 

 

Other boundary conditions 

 

Geodesics 

 

Variational Principle 

 

Geodesics equations 

 

Christoffel symbols 

 

 

 


