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The theory group

The research activity is closely linked to observations and focussed on
fundamental theories, addressing crucial issues at the forefront of :

Astroparticle physics
Cosmology
Gravity

Quantum Field Theory (QFT) and String Theory




(Kiritsis, Nitti, Li)

study of strongly coupled Quantum Field Theories (QFT)
see e.g. «Holographic renormalisation group flow
and the Quantum Effective Action», Kiritsis, Li, Nitti,
arXiv:1401.0888

- QCD
Development of a holographic model for QCD : calculation of the
finite temperature and finite density phase diagrams, as a
function of the number of flavors and prediction of a new QCD
phase at finite density and T=0

- condensed matter
- cosmology of strongly coupled QFT




(Deruelle, Kiritsis,
Langlois, Mourad, Steer)

- models of gravity with higher derivatives : f(R) and «Galileon»
models
- «massive gravity » (ghost-free formulation)
see e.g. Mourad and Steer, JCAP 1312 (2013) 004.

- Publication of the book «Théories de la Relativité» - J.P. Uzan
and N. Deruelle

(Lachieze-Rey, Noui, Ben Achour)




(Binetruy, Deruelle,
Kiritsis, Langlois, Piazza, Steer)

(Langlois, Piazza)
New approach to dark energy, incorporating most of the existing
models and allowing to explore systematically new regions of the
effective parameters space
see e.g. « Essential building blocks of dark energy», Gleysez,
Langlois, Piazza, Vernizzi, JCAP 1308 (2013) 025

(Binetruy, Deruelle,
Steer, Caprini), (Deruelle, Steer)
in connection with LIGO/VIRGO, eLISA/NGO
see e.g. «Doing science with eLISA», GW Notes 6 (2013) 4.

(Semikoz, Volpe)
see e.g. «CP violation effects on the neutrino degeneracy
parameters», Gava and Volpe, Nucl.Phys. B837 (2010) 50.




(Huguet, Kiritsis,
Renaud, Serreau)
(Serreau, Guilleux)

symmetry restoration from quantum
corrections induced by the curvature

J. Serreau, PRL 107 (2011)
dJ. Serreau, Phys.Lett. B730 (2014)

(H(&guet,
Renaud, Ben Achour)
See e.g. Huguet and Renaud, Phys.Rev. D88(2013)
Huguet and Renaud, J. Math Phys. 54 (2013)

(Mourad, Joung)
(Gazeau)

J.P. Gazeau "Coherent States in Quantum Physics » (2009)




(Semikoz)
see e.g. «Explaining the knee by cosmic ray escape from the Galaxy>,
Giacinti, Kachelriess, Semikoz, arXiv:1403.3380

(Semikoz)
see e.g. «PeV neutrinos from interactions of cosmic rays with the
interstellar medium in the Galaxy», Neronov, Semikoz,
Tchemin, Phys.Rev. D89 (2014) 103002.

low energy beta-beams (Volpe)
see e.g. Volpe, J.Phys. G34 (2007) R1-R44.
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core-collapse supernovae (Volpe)
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other domains
see Volpe, Vaananen, Espinoza, Phys.Rev. D87 (2013) 11, 113010

If the neutrino hierarchy
inverted in ex. JUNO

Gava, Kneller, Volpe,
McLaughlin, PRL (2009)
arXiv:0902.0317

(Volpe)







