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The partition function will then be given by
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We want to find 𝑟+ 𝛽, 𝑞, 𝑅
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Condition for stability:
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The critical points of β give 
the limits of stability
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Solutions in red, orange and green are stable.
Solutions in blue are unstable.

Stability: increase in RT leads to increase in 
𝑟+

𝑅
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If  𝐶𝐴,𝑞 > 0 , there is stability

(Contrary to the grand canonical which the condition is 𝐶𝐴,𝜙 > 0 ) 
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There are two solutions: red is stable, other unstable
Black hole with sufficient  electric charge can be stable!

Davies calculations of stability:
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Canonical ensemble calculations:
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Note however that 𝐶𝐴,𝜙 is always negative
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Killing Horizon
ℝ × 𝕊𝑑−2

𝑑𝑠2 = 𝑏(𝑦)2𝑑𝜏2 + 𝛼(𝑦)2𝑑𝑦2 + 𝑟(𝑦)2𝑑Ω2 , 𝜏 ∈ [0,2𝜋[ , 𝑦 ∈ ]0,1]
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Stability (Minima)
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