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§ Ricci Scalar for the BH spacetime 

We consider a charged BH surrounded quintessence with the equation of state 

parameter 
p




 ，
1

1
3

    ，and   is the normalization constant。 

Quintessence 第五元素 a hypothetical form of dark energy ，a scalar field 

 

The metric of a charged BH reads： 
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Where M and Q represent the mass and charge of the BH respectively。 

The Ricci scalar for the BH spacetime is 
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例如 the Euler-Lagrange equation for   is  
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同理 the Euler-Larange equation for   is ( ) 0
d L L

ds 
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The geodesic equations for the metric are given by 
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換句話說 可以由定義直接得到 Christoffel symbols。 

或者由 E-L 方程得到 geodesic 方程，再得到 Christoffel symbols。 

那麼 我們該用 Christoffel symbols，還是用 Cartan structure 方程算 Ricci scalar？ 

 

Cartan structure equations 
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