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Core Institutes (DLR funding):
MPE, Garching
University Erlangen-Nürnberg
IAAT (University Tübingen)
SB (University Hamburg)
Leibniz-Institute for Astrophysics Potsdam

Associated Institutes:
USM (LMU Munich)
AIFA (University Bonn)

Russian Partner Institute:

IKI, Moscow

Industry:
Media Lario/I Mirrors, Mandrels
Tecnotron/D PCBs
Kayser-Threde/D Mirror Structures
Carl Zeiss/D ABRIXAS-Mandrels
Invent/D Telescope Structure
pnSensor/D CCDs
IberEspacio/E Heatpipes
RUAG/A Mechanism
HPS/D,P MLI
+ many small companies

NPOL – Lavochkin Association

eROSITA Collaboration

MPE: Scientific Lead Institute (PI), Project Managment
Instrument Design, Manufacturing, Integration & Test

Data Handling & Processing, Archive etc.
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Mikhail Pavlinsky *1959; †2020

ART-XC Principal Investigator (IKI)
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Outline

• The X-ray Sky 

• Design Driving Science

• Instrument, Operations, Performance

• Early Results, Pretty Pictures
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The X-ray Sky
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 mass & distribution in space
 Cosmology!

100.000!  Instrument Design
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Credit: NASA/ESAA1689, HST
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A1689, Chandra

Credit: NASA/CXC 9
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ART-XC (IKI)

‘Navigator’ 

Platform (NPOL) eROSITA (MPE)

Block-DM03

Upper stage
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13.07.2019, 17:31
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SRG Mission Profile

- 4 years: 8 all sky surveys (6 rotations/day)

- 2.5 years: pointed observations 

- Ground Segment: 2 x 70m antennas (Bear Lakes and Ussuriysk), 

daily contact (up to ~4 hours); 

data transfer directly to MPE via Moscow NPOL / IKI
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Operations Team at MPE
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eROSITA's advantage

Moon diameter

30 arcmin

XMM-Newton

Field of view ~ 30 arcmin

eROSITA

Field of view ~ 62 arcmin

+

Chandra 

Field of view ~ 17 arcmin

Scanning feature

Grasp @1keV: 

• 5×XMM-Newton

• 100×Chandra ACIS today

• 4 years fully dedicated to all-

sky survey 
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Galactic views

Image credit: R. Sunyaev, IKI
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Puppis A
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F. Haberl, C. Maitra (MPE)
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PIs: Georgakakis
Bulbul
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Exposure corrected image in the 0.5–2.0 keV bandCredit: H. Brunner, M. Ramos-Ceja

MPE/IKI

eFEDS: a preview of eRASS:8

25k point sources detected (Brunner et al., in prep.)

85% AGN, 15% stars (Salvato et al., in prep.)

>6000 spec-z of AGN (Merloni et al., in prep.)

>400 Clusters (Ghirardini et al., in prep.)
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SRG/eROSITA 0.3-2.3 keV - RGB Map

IKI MPE J. Sanders, H. Brunner (MPE), E. Churazov, M. Gilfanov (IKI), and eSASS team 

1.1M point sources, 20K Clusters of Galaxies

and ??!! (Predehl, Sunyaev et al., submitted)
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Credit: Merloni
29

Coma Cluster
[99 Mpc] Virgo Cluster

[17 Mpc]

Vela SNR
[250 pc]

Large Magellanic Cloud
[50 kpc]

Sco X-1
[2.8 kpc]Cyg X-1

[1.9 kpc]

Cygnus Loop
[770 pc]

Crab Pulsar
[~2 kpc]

Cas A
[3.4 kpc]

Centaurus Cluster
[41 Mpc]

G156.2+05.7

SNR
[1.7-3 kpc]

Perseus Cluster
[74 Mpc]

Orion Nebula
[412 pc]

Cyg X-2
[600 pc?]

Fornax Cluster
[19 Mpc]

Navigating the eROSITA X-ray sky

IKI MPE
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SRG/eROSITA 1-2.3 keV

IKI
MPE

Tracers of Large Scale Structure
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Tracers of Large Scale Structure

D<88 Mpc
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Tracers of Large Scale Structure

D<314 Mpc
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Tracers of Large Scale Structure

SRG/eROSITA 1-2.3 keV

IKI
MPE
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eRASS:1, The first All-Sky Survey

• Started on December 13, 2019, after a 2-months long 

Calibration and Performance Verification Program

• Completed on June 11, 2020

• Uniform exposure ~200s; up to 36ks at the Ecl. Poles

• Almost no background flares, flexible mission planning: no 

gaps in exposure

• ~400 Million 0.12-5keV calibrated photons

• About 1 Million sources detected (~80% AGN; 20% Stars)

• Almost double the number of known X-ray sources

• ~20k clusters, up to z~1

• Numerous transients discovered; fine tuning vetting 

mechanisms, followup resources 
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eRASS:8, the legacy
• All clusters more massive than ~2x1014M⊙

• >3 Million AGN (<z>~1 and <Lx>~1044 ergs/s)

• Compact objects (NS, BH) population of the Milky Way

• Population study of 750k active (young, magnetic) stars 

• Nearby star-forming galaxies and galaxy groups

• Dynamical view of the X-ray sky and identify transients and 

variable sources, including 1000’s TDEs

• Serendipity…

• Data release policy (German data only)

• PV/Cal data – after 1 year: early 2021

• Survey: eRASS1, eRASS4, eRASS8 - 2 years after completion

• Pointed phase follows survey, open AO w/GTO – 1 year
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Photo: V. Burwitz (MPE)

Большое спасибо!

Follow us on Twitter:

@eROSITA_SRG



FPGA & Cosmic Rays

CE susceptible to cosmic rays
FPGA not completely triple redundant

In total 45 events similar to this:
CE4 Image was corrupted. 
CE4 Nominal function after reset.

MIPs (Minimum Ionising Particles)



Data Share

IKI/Ru MPE/D

Data releases after  2 years, 
incrementally 6, 18, 48 months.
Pointed Phase: Open to world
wide community
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1) A factor of ~3 higher particle bkgnd than predicted
2) Less fluorescence lines than EPICpn due to graded shields
3) Nevertheless an iron line whose origin is not completely almost clear
4) Background much less variable than in the XMM and Chandra data

Brusa, Churazov, Dennerl, Eckert, Freyberg, Pacaud







Top-hat adaptive 

smoothing (raise floor)

A3391/A3395

T. Reiprich (Univ. Bonn), M. Ramos-Ceja (MPE), F. Pacaud (Univ. Bonn), D. Eckert (Univ. 
eneva), J. Sanders (MPE), N. Ota (Univ. Bonn), E. Bulbul (MPE), V. Ghirardini (MPE),

SRG/eROSITA

MPE/IKI

0.4–0.8 keV: red

0.8–1.5 keV: green

1.5–3.0 keV: blue 0.4–3 keV
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Searching for High-z QSOs

One z=5.81 (known) QSO detected in eFEDS: 

The highest redshift X-ray ‘blind’ detection Wolf, Salvato+ in prep

35 z>4.5 candidates, including 

some very robust photo-z (see 

above)



eROSITA surveys in context

All sky:  10-14 (0.5-2 keV)

210-13 (2-7 keV) [erg/cm2/s]
All sky:  3.4 x 10-14 (0.5-2 keV)

Merloni et al. 2012

Point sources sensitivity Extended sources sensitivity


