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Quantum Challenge !!

Thermodynamics ?

Nonequilibrium processes



Thermodynamic 2nd Law

Fluctuation Theorems

Entropy Heat Information

Work



Open Quantum Systems

Environmental Reservoirs

Markovianization



Does Quantum Mechanics Flout the Laws of Thermodynamics?
By Vlatko Vedral | June 1, 2011 | (Nature)

A New Physics Theory of Life

Jeremy England, a 31-year-old physicist at 
MIT, thinks he has found the underlying 
physics driving the origin and evolution of 
life.

http://blogs.scientificamerican.com/guest-blog/2011/06/01/does-quantum-mechanics-flout-the-laws-of-thermodynamics/
http://blogs.scientificamerican.com/guest-blog/2011/06/01/does-quantum-mechanics-flout-the-laws-of-thermodynamics/


Brief history of FT (I)





Brief history of FT (II) 



Brief history of FT (III) 

Open quantum system ?

How to define Entropy or heat? Entanglement?

Irreversibility out of reversible dynamics ?

Stochastic quantum thermodynamics ?


