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The X-ray cluster survey with eROSITA: 
predictions for cosmology, cluster physics, 

and primordial non-Gaussianity
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eROSITA
    ~ 105 X-ray clusters of galaxies 

• full sky (27,000 deg2)
• ctsmin = 50 photons
• Band 0.5-2 keV

The Idea

PARAMETERS: cosmological + fnl + scaling-relation

QUANTITIES: cluster abundances + angular clustering

OBSERVABLE: raw photon counts

Photometric/Spectroscopic follow-up for redshifts... ?
(Spiders, 4MOST, DES, ...?)
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Our analysis with eROSITA: Fisher Matrix Forecast
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From the Mass to the X-ray observable
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Primordial non-Gaussianity and Inflation
NON-GAUSSIANITY IS A KEY OBSERVABLE TO DISCRIMINATE AMONG COMPETING SCENARIOS 

FOR THE GENERATION OF COSMOLOGICAL PERTURBATIONS

Different Inflationary models         different levels and types of non-Gaussianity

fNL = 0: GAUSSIAN UNIVERSE AT PRIMORDIAL TIMES

Standard inflation                fNL  ~ 0, i.e. Gaussianity

fNL  << 1
fNL  >> 1

BUT

Curvaton Inflation,                 
Multi-field inflation,

Ghosts, Topological Defects, 
...        
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Primordial non-Gaussianity and Inflation
NON-GAUSSIANITY IS A KEY OBSERVABLE TO DISCRIMINATE AMONG COMPETING SCENARIOS 

FOR THE GENERATION OF COSMOLOGICAL PERTURBATIONS

Different Inflationary models         different levels and types of non-Gaussianity

fNL = 0: GAUSSIAN UNIVERSE AT PRIMORDIAL TIMES

Standard inflation              fNLTYPE  ~ 0, i.e. Gaussianity

fNLTYPE  << 1
fNLTYPE  >> 1

BUT

Curvaton Inflation,                 
Multi-field inflation,

Ghosts, Topological Defects, 
...        
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Primordial non-Gaussianity and Inflation
NON-GAUSSIANITY IS A KEY OBSERVABLE TO DISCRIMINATE AMONG COMPETING SCENARIOS 

FOR THE GENERATION OF COSMOLOGICAL PERTURBATIONS

Different types of PNG           different effects on the observable signals

FOR THE MOMENT,  ALWAYS PRIMORDIAL 
NON-GAUSSIANITY OF THE LOCAL TYPE

Phenomenological parameterization (local type):
local
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Dark Matter Halo Bias

Effects of local primordial non-Gaussianity

Dark Matter Halo Mass Function1)

II)

Abundances of clusters

Spatial clustering of clusters
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higher abundances of  
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Results with eROSITA: self-calibration
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Results with eROSITA: self-calibration

+ Ωb and X-ray scaling relation parameters ...

With eROSITA, we will get very good constraints on the local 
primordial non-Gaussianity, also without Planck!!!

Texp = 1.6 ks



Cosmology with eROSITA Annalisa Pillepich Garmisch, October 18, 2011

Results with eROSITA: self-calibration

+ Ωb and X-ray scaling relation parameters ...

But... what if... ?

Texp = 1.6 ks
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Playing in the parameter-space

The all-sky survey is the best ;-)
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Primordial non-Gaussianity beyond the Local Model

bias ∝
 k

-2 

bias ∝
 k

-1 

bias ∝
const 

fNL
local has the biggest effects, 

thus the best constraints



Cosmology with eROSITA Annalisa Pillepich Garmisch, October 18, 2011

.... more details on Pillepich et al. 2011

• With eROSITA, good constraints on the primordial non-
Gaussianity will be obtained, also with self-calibration.

• The information comes in major part from the large-scale scale-
dependent effect of fNLlocal  on the clustering of collapsed objects

• Knowledge of individual redshifts is fundamental to break the 
degeneracies among parameters, both with counts and clustering

Concluding...

Thanks!


