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14:30 - Erik Aurell (KTH Royal Institute of Technology, Stockholm, Sweden)

Thermodynamics 201 years

The 1824 publication in Paris of Sadi Carnot's treatise on heat counts as the birth
date of thermodynamics. The author was at the time a military engineer of the French
General Staff working in science in his spare time; his treatise was to be both his first
and his last scientific publication.

As physicists today we usually learn thermodynamics as a consequence of
statistical mechanics. For example, if one wants to re-derive the relationship between
free energy, entropy and internal energy, a standard approach starts from the Gibbs
distribution and the Shannon or von Neumann entropy as the definition of entropy.
Those developments however came later. To borrow a phrase in the language of two

centuries ago, Carnot, and after him Clausius, developed thermodynamics
independently of the atomic hypothesis, and instead based their reasoning on the
concepts of heat and work.

In this talk aimed at general scientific audience | will give an overview of the
thermodynamics of Carnot and Clausius. | will then survey some modern themes in
statistical physics which fit naturally in that framework, and discuss other problems
which have or could have a thermodynamics, but where a statistical mechanics is still
missing.

15:30 — Coffe-break

16:00 - Carlo Baccigalupi (Scuola Internazionale Superiore di Studi
Avanzati, Trieste, Italy)

Challenges and Opportunities in Contemporary Astrophysics
and Cosmology

We review current open problems in Fundamental Physics which are currently
probed through Astrophysics and Cosmology. We provide a roadmap of these efforts,
focusing on Large Scale Strucrture and Cosmic Microwave Background. We describe
the network of international collaborations making these efforts possibile, in terms of
support to data analysis as well as theoretical interpretation. We highlight
opportunities of exchanges and access for young researchers, focusing on those
happening in the near future.



