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What can you do with 100,000 clusters!?

|. Cluster mass function N(M,z) depends mainly on the matter
density () and the amplitude of the primordial power

spectrum Oy
2. Evolution N(M,z) gives sensitive constraints on DM and DE

3. Cluster power spectrum amplitude and shape depend on
DM and DE

4. Baryonic wiggles due to acoustic oscillations at
recombination give tight constraints on space curvature

B e luster ,baEyon fraction as function of z gives ¢onstr_avints‘,n

—lusters provide direct distance measurements due to
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Design driving science

Detection of 100.000 clusters
of galaxies, N(M,z), P(k), BAOs i

Hidden AGN
Addltlonal smence
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Extragalactic Survey (20,000 sqd,
2yrs)

Deep Survey (200 sqd, /2 yr)
Pointing (1 yr)

All-sky Survey (1 yr)
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Historical Development

Spectrum-XG
Jet-X, SODART, etc.

S - b ROSAT 1990-1998
| First X-ray all-sky survey
- with an imaging telescope
Negotiations between Roskosmos and ESA ABRIXAS 1999 : a'
on a "new" Spectrum-XG mission (2005) To extend the all-sky survey "P‘ti ~
; X | 5:h T
towards higher energies I

Agreement between Roskosmos and DLR (2007)

. ROSITA 2002 . [+ *.
ABRIXAS science on the . "« 4
r‘*ﬁatidﬁ%kSpa‘ttéQ N A


http://rhein-zeitung.de/on/99/04/28/topnews/abrixas_.html
http://rhein-zeitung.de/on/99/04/28/topnews/abrixas_.html
http://rhein-zeitung.de/on/99/04/28/topnews/abrixas_.html
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SRG-Mission

CnekTtp peHTreH-ramma (SRG)

e Launch:20I | from Baikonur
* Launcher: Soyuz-Fregat
* Platform: Navigator (Lavochkin)

Orbit: 600 km, 30° inclination

Payload ART-XC (IKl)

LOBSTER (LU+ )
eROSITA (MPE+.
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eROSITA mirrors

7/ Wolter type-| mirrors

54 gold-coated nickel-shells
PSF < 20 arcsec (HEWV; goal |5 arcsec)

A ¢ ~ 2500 cm? (1.5 keV, on-axis)
Eerasp =700 cm= des”atil eV S




eROSITA cameras

7 individual cameras

new generation pn CCD
technology

higher QE

energy range 0.2-12 keV

energy resolution 130 eV at 6 keV
384 x 384 pixel, 75um physical size
framestore area (faster readout,
fewer OOT)

cycle time 50 msec
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Effective area and grasp
effective area [cm?] grasp [cm? deg?]

XMM-Newton EPIC-pn Thin XMM-Newton PN+MOS Thin

eROSITA 7 Tel eROSITA 7 Tel

ROSAT PSPC ROSAT PSPC

Grasp: effective area * FOV [cm**2 deg**2]

1 _ 1
Energy [keV] Energy [keV]

Grasp of 7 eROSITA telescopes is 3-4 x higher than 3 XMM-Newton
telescopes in the energy range 0.3-2 keV
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0.5—2 keV flux limit (erg cm™ s7})

Survey sensitivity
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Survey geometry
Ecliptic .Galactic eROSITA
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Exposure map

exposure distribution
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Exposure map




Simulations
(by Martin Muhlegger)

Including; Not including (so far):
* Mass function N(M,z) — * Variable CXB

N(Lx,z), assuming given Lx-M * Image simulations
relation * Source detection tests

%Mx

. 'nH dlstrlbutlon s Completeness S




Cluster number map
Martin Muhlegger

Number of clusters/deg? [N




Cluster number map
Martin Muhlegger

—ount Iimit 100 counts
7877 lusters; 67,0U7 with [D| U




Cluster number map
Martin Muhlegger




Cluster number map
Martin Muhlegger




Concluding remarks

Clusters of galaxies provide a very good probe of Dark Matter
and Dark Energy

X-ray surveys are an efficient means to find clusters of galaxies
eROSITA is optimised to detect almost all clusters in Universe
Technology is ready, mission scope very moderate, launch 201 |
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tial for new physics (e.g. clustering of DE)
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Follow-up

e Optical follow-up requires photometry of very large fields in
preparation (e.g. PanSTARRS, DES, DUNE)

o Slgnlf‘ icant synergies and complementarity with surveys in other
- wavebands (JDEM, SZ, PanSTARRS, LSST, DUNE, Planck)




