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M2 & M1 Stage : Phys-Math proposal

Title: Stationnary state in integrable out-of-equilibrium models
Supervisor: Eric Ragoucy
Synopsis.
A wide class of models escapes the familiar context of equilibrium thermodynamics,
for which a steady state appear while allowing a current (of heat, of particles, etc.). 
Surprisingly, there is actualy no 'universal' description of this type of stationary state 
(the equivalent of a Boltzmann distribution), and the study of these models must be
done on a case-by-case basis. 

In the 1D case, an additional mathematical structure (integrability) provides a 
deeper (universal) understanding of this steady state.

The purpose of the internship is to understand this stationary state through
integrability by studying various known examples and constructing new models.



  



  M2 stages at LAPTh:  HEP and astro/cosmo groups

LAPTh includes one of the largest and most vibrant 
HEP & astro/cosmo groups in France

HEP staff:  P. Aurenche, G. Bélanger, F. Boudjema,
C. Delaunay, A. Djouadi, D. Guadagnoli, J.P. Guillet,
B. Herrmann, E. Pilon and E. Re

Astro-cosmo staff:  F. Calore, P. Chardonnet, 
P.D. Serpico, R. Taillet, P. Salati

 The HEP  –  astro/cosmo  interface is also very prolific.

We welcome ideas / collaboration at this interface



  

  M2 stage: astro/cosmo proposal #1

Title: Diagnosis of astrophysical
sources and dark matter with 
high-energy gamma rays

Supervisor:  Francesca Calore

Co-Supervisor:  Pasquale D. Serpico

Synopsis.

One open issue in gamma-ray astrophysics:
The identification of “unresolved” gamma-ray emitters

Apply Machine-Learning ideas to the wealth of Fermi LAT
data, to classify the different possible sources

… and maybe shed light on Dark Matter sub-structures as well



  

  M2 stage: HEP proposal

Title: Novel observables for LHC’s
Run 3: from theory to measurement

Supervisor:  Diego Guadagnoli

Synopsis.

Run 3 of LHC will literally be a downpour of data 
on beauty-, charm- and strange-meson decays

Interestingly, there are persistent deviations in a whole body of
beauty-meson decays, with respect to predictions

Take an interesting TH scenario, and study its implications in
terms of quantities measurable at Run 3

TH stage, yet close contact with actual data



  

  M2 stage: astro/cosmo proposal #2

Title: Assessing the current viability of axions
as phantom dark-energy emulators

Supervisor:  Pasquale D. Serpico

Synopsis.

Supernovae Ia are good, but not exact candles
to measure the acceleration of the universe
and infer the properties of Dark Energy

Certain new particles (e.g. axions) that mix with photons
may also produce effects eventually interpreted as a
Cosmological Constant

How large is the room for such axion-induced effects?
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