Future LSS surveys with eROSITA
and 4MOST
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Point source+by eye Point source+optical survey

BCS, REFLEX, NORAS, MACS CODEX, RASSInDES

Extended source+by eye Extended source+optical survey

RDCS, 400 sqg.deg., SPT COSMOS, CDFS, AEGIS, SXDF, XMM-
XXL




Galaxy clusters: status (1 yr 74)
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Status 2016-03-29 (CODEX)

1942 candidates richness > 10
* 1307 Nspec >3
* /54 Napec =10
* 427 Nspec =15
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Of them: 1600/1942 completed
* 1051 Nspec >3
* 630 Nspec =10
* 369 Nispec =15
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L@7 Mapping the structure of the hot Universe:
e Requirements

Detect 100.000 Clusters of Galaxies
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Telescope structure mpe.mpg.de/erC
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X-ray Baffles (7) ’ ;

Mirror Modules (7)

‘ "!q
' ,’.-'(— - Sun Sensors

Electron Deflectors (7)

= Electronics Radiators (2)

Camera Radiators (2) |—>

Cameras, Electronics

I Cooling System

Focal length 1.6 m
F.0.V.=0.81sqdeg
Total weight ~800 kg

7 identical telescopes (Wolter-I/ pnCCD-cameras)
Energy range: 0.3-8 keV

Energy resolution: ~136 eV @ 6 keV

Effective Area: ~1400 cm? (@1keV)

PSF: 15 onaxis
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Friedrich et al, 9144-185 Flirmetz et al, 9144-192



Effective Area
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"""" 1. XMM-Newton PN+MOS Thin:
.’ " | eye~<"EROSTA 7 modules
ROSAT héPC
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Effective area at 1keV comparable with XMM/Newton @ 1 keV
Factor ~7-8 larger surveying speed
4 years dedicated to all sky survey (with estimated 70-80% efficiency)



ﬁj A fast survey machine

Chandra eRosita

~30 pointings ~1 pointing | GTEEIN

~2 Msec ~80 ksec Churazov, IKI, MPA
[0.5” HEW] [26” HEW (FoV avg)]
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L@/)RG: Mission timeline

2y

Navigator

NPO lLavochkin

59 178 417 890 1844 3731 7488 15073 30072

\/

- eROSITA delivery to Russia: Q4 2016

- Launch readiness: December 2017 from Baykonour (Zenit+Fregat

-3 Months: flight to L2, PV and calibration phase

- 4 years: 8 all sky surveys eRASS:1-8 (scanning mode: 6 rotations/day)
-3.5 years: pointed observation phase, including ~20% GTO. 1 AO per year



0.5-2 keV flux limit [cgs]

Area [deg’|

All sky: 1074 (0.5-2 keV)
2x103(2-10 keV) [erg/cm?/s]

Area [deg®]

All sky: 3.4 x 104 (0.5-2 keV)
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Results for
» cluster abundance + clustering
» optimistic cases

» wCDM-cosmology

0.5

Data Aog

Ay  Awy Awg

eRASS:8 0.011
eRASS:8-+Planck  0.007

0.008 0.091 0.36
0.006 0.071 0.27
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-4 Spectroscopic follow-up

= North: SDSS IV/SPIDERS (2014-2020), SDSS V proposal

= ~8,000 redshifts of RASS & XMMSL AGN (adding in ~10k SDSSLILIII,
almost complete follow-up of r<17 RASS sources) + 4,000 Clusters

= eROSITA follow-up over a ~1500 deg? area in the NGC: reach >80%
completeness for eRASS:4 (~35,000 spectra)

= South: VISTA/4MOST (2021-2026)
= Complete, systematic follow-up of both Clusters and AGN from
eROSITA: reach >80% completeness for eRASS:8
= ~1M galaxies in ~50k X-ray selected clusters (Cluster clustering, RSD,
velocity dispersion)




Facility

lllumination and electronics for
the calibration and metrology
systems ;
Objective and folding M2 4MOST Wide Field Corrector with
mirror for metrology baffie y / Integrated M1 baffe Adjustable

counterweight Calibration Unit

Detector for
metrology

ey

Fiber Feed

Fiber Stress 44
Relief \

Cryostat
Electronics Cabinet /

Electronics /
for LRS

4MOST
Instrument
Control System

Electronics High Resolution Low Resolution / iFiber Feed Control
for HRS Spectrograph Spectrographs |Cabinet
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4MOST Sky Tiling layout
Tele=VISTA Positioner="AESOP" User-Np,=-1, FOV=4.059degz, 5 year survey

2000 Coordinates, Hammer-Aitoff Projection
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FINAL KABS areas
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ﬂConclusions

X-ray cluster catalogs have long history,
achieving impressive depths and redshift
SDSS allowed us to complete the cluster
cosmology of RASS

Extended source selection is most promising
for robust cosmology

Huge improvement is expected from eROSITA
in 2020s.



»
e
. .,a....— X
A TR
e oy >
. d .,.“.x ) ) x....“......,,....
A AR
LN NN
.!..-. & ./Ml.
‘ ._fh. // / S ,/;
. L._.. ......w fyf f AN
¥ o h, ,/,,,,;
g R N
- T fM; f..,”,......
R RS
] q.. _ / " KH/.../.. N....N
AN NN

T

-
e,
£

ATl I S Yy

L8

2,

7
__..'"-f
A

1 %, ”/} ol
NN
e ;N;_.,, e

A UEIDSS-LAS

L8 WHS-DES
WHS-GPS

. WHS-rest

L WMC

BT VIKING +KIDS
WST-ATLAS

BOSS
S B 0SS
B SECUIELS
St DES (roundl3)
..~ DECals
CFHTLSY RCS-2
[ 1 HETDEX

il i
%
s e % .,._-._..
& W
lllll -..-.._..ll_t._.h. o
-, = .r_r.r.-.”r
A
r
PR N o Mo
- * it o Sl WL w
.
.._.._.n - i " - ..rr!. 4
e N i ..:..r.. L i
T "
Y ¥ — o =
- 0. 4 3 s
- rl- i .rrd
" . ...r.,. 4 a_..._..
y ¥ Lo
! Ay .
ol -
i % A
ol - " L]
,. w ] a 3 i
) < -
..._q.. LT
- b ]
PR % Y .._..,r ' - ..\.r
T # [ x
v Y P - *
L) " .r.
P.-.I-Il.ll-lf-lr._: 5 3 o
A L] - o
£ e & _.\__. Lo
. & i
% v Blay . ¥
d iy - 5
=5 ™ | L i
at i . Y
R Ty ". ; k.
- l.lL T B by
b 4 .._. i,
h L 1 I
) ' y v < Y .rrl._
e ) aqu 3 &
o —. I._ .J—— 1
h ' "
L ] o - T ...1__.n
L1 i L __ N T e
_hj._ n [ L] .“_ L}
= = [ S B
1| [ ¥ .\.‘_ 1 s
R i I B T Ly
B 5% %08 4! A Y]
= 0
. v “ . r \_.-. _-_ _F
i |
i ! # ’ & um 3 .__. _-_.—-_
p EoE ¥ ! [ ! i
[ i ' |
]
] i I [ i ol
i - ! 4 i b, ]
P ety & OPIe 93
- kS il s
= B .___ o P
- f 2 »
Fl - P b T |
- 4 .
' - - 4 'y H =
i I ...h o=y AL o g Pty 3
- @ r — ....-.-l.u - .-..T " .rnu
| F R, T k i
..._. o g 4 .__ ¥
L # 4 &
5 . = A .\\\ “\ ¢ i
L r
LI ¢ .\\_ e
#
bt ‘ ...H. PV N
= i
¢ hﬁ -
4 L
- " o #h
* Y ] ;
.-. - ¢ 11
N P f.I.I.. @ L
s
L - Illl.h l\
- P 1 .
W
- o
L] .-..1
N -
L L] |I.\.I ol &
......|11 .1.1...
-
== -

1 Subans-HSC
et OHa LE-IW
—= PanSTARRS
— SkyMapper
—= eRosita-DE
— 2000 grid
Galactic grid

(180" +n’1

Central (RA MIFC)




