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• Can an analog of the second law of 
thermodynamics be written in general fields
theories ?

• Deriving the Physical Process First Law (PPFL) 
up to second order terms from these general
second laws
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We can prove :
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Entropy creation
terms come from the 

presence of 
background fields !



Gravity and PPFL



Gravity and PPFL

From the previous analysis



Gravity and PPFL

From the previous analysis

With :



Gravity and PPFL

From the previous analysis

With :

≥ 0



Linearized perturbation



Linearized perturbation

𝑆2

𝑆1



Linearized perturbation

𝑆2

𝑆1 𝜀2𝑇



Linearized perturbation

𝑆2

𝑆1 𝜀2𝑇

ξ is Killing

Horizon is Killing



Linearized perturbation

𝑆2

𝑆1 𝜀2𝑇

ξ is Killing

Horizon is Killing


