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People
Staff

Sergey Sibiryakov !
(EPFL/CERN)

Diego Blas

Fellows

Matthew McCullough Camille BonvinPedro Schwaller Mathias Garny

Subodh Patil!
(to Geneva in March)

Dani Figueroa!
(joins in Jan)

Jan Hamann!
(to Australia in Jan)

Julien Lesgourgues!
(to Aachen in April)

       DANIEL G. FIGUEROA
Ph.D. Madrid 2010 

!
1st Postdoc, Helsinki 2010-2012 

!
2nd Postdoc, Geneva 2012-2014 

From Jan. 2015 @ CERN !!!

            CURRENT WORK: 
!

SM Higss + Inflation … 
!

… Higgs-Inflaton ?, Curvaton ?
Reheating ?, Curvature Pertur. ? 
(Isocurvature ??), Grav. Waves ?

1981

2014



Our playground

m10�6 1011 102610�35 1021

early universe

successfully described by the standard paradigm: !
             General Relativity + CDM + Inflation

Extra efforts required from: !
theory! (QG/Inflation, Cosmological constant, BAU, DM modelling, LSS…)!
data! Cosmology/Gravity/DMdet is a precision science! (Astro improving) 

and we are NOT ready for the forthcoming data
(e.g. cosmological observations constrain GR at the same level as 

binary pulsar test!)

inflation

LSS

⇤CDM



Interests (big menu)

Dark matter models 
Composite DM

Dark matter properties dark matterlate cosmology

gravity
early universe

Neutrinos in cosmology

Dark energy theory and tests

Codes for cosmic microwave background 
or structure formation (clusters)

Modified gravity: solar system, 
stars, gravitational waves, cosmology Inflation: theory, tests, robustness

Dark matter self-interactions

Leptogenesis, baryogenesis, non-equilibrium 
Primordial magnetic fields

Primordial gravitational waves

Cosmic strings

Euclid and Planck satellites

Cosmological structure formation
Direct and indirect detection

Theories without Lorentz invariance
Emergence of space-time

High energy scattering of gravitons

eLISA

s

Astrophysical aspects!
(e.g. spectral lines)



Activities

CosmoCoffee Weds@11:30!
Informal seminar on !

Astro/Cosmo/Gravity

ECU Meetings 
Every month and 1/2 (28th Nov)!

Joint journal-club with !
different Astro/Cosmo/Gravity!

groups around Lake Léman

EPFL

U. Geneva
CERN

Annecy

Observatoire Versoix

TH-Institute (6th-16th Jan 15) 
”Understanding the early Universe”



Leaving soon (but not yet!)

Subodh Patil (to Geneva in March)

Jan Hamann (to Australia in January)

Cosmological model building and confrontation with data.!
Developer of public numerical tools.!
Focus on Neutrino in Cosmology (also DM and DE).!
Member of Planck satellite (CMB) and Euclid satellite (LSS).

Julien Lesgourgues (to Aachen in April)

Effective field theory on time dependent backgrounds.!
Inflation and its phenomenology. !
Correlation functions to prove cosmological standard model.

Cosmological model building and confrontation with data.!
Inflation, DM, DE signatures on cosmology.!
Focus on search for features in inflation spectrum & neutrinos.!
Member of Planck satellite (CMB).



Coming soon (now in Columbia U.)

+ Visitors: R. Scoccimarro, F. Vernizzi, F. Bezrukov, C. Burgess,…

Non-Equilibrium 
Early Universe 
phenomena !!!

       DANIEL G. FIGUEROA  
(From Jan. 2015 @ CERN)

Cosmic Strings !

What do I do ?

(p)Reheating !!!

Gravitational Waves !!

SM Higgs + Inflation

       DANIEL G. FIGUEROA
Ph.D. Madrid 2010 

!
1st Postdoc, Helsinki 2010-2012 

!
2nd Postdoc, Geneva 2012-2014 

From Jan. 2015 @ CERN !!!

            CURRENT WORK: 
!

SM Higss + Inflation … 
!

… Higgs-Inflaton ?, Curvaton ?
Reheating ?, Curvature Pertur. ? 
(Isocurvature ??), Grav. Waves ?

1981

2014
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Strong gravity, 
Black holes

Astrophysics
(neutron stars)

Pulsars,
Solar System,

and
local tests

Astron.
Cosmology

Q
ua

nt
um

 g
ra

vi
ty

1093 Quantum gravity

0.2 0.4 0.6 0.8 1.0

0.2

0.4

0.6

0.8

1.0

// //

// 
//

 post-Newtonian physics,  gravity waves from binaries, !
dark matter, dark energy, cosmological perturbation theory,!

black holes, massive gravity, (quantum) gravity w/o Lorentz invariance 

Binaries, !
Solar System!

and local tests

Myself: I play with gravity at different scales


