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Outline

* The X-ray Sky
* Design Driving Science
* Instrument, Operations, Performance

* Early Results, Pretty Pictures
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A1689, Chandra

Credit: NASA/CXC












-—"qlr T3 rgi'r—‘!\. -
r "

ll'




13.07.2019, 17:31




04.08.2020, 11.42




SRG Mission Profile

l,//‘
- L2
- 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

Chandra
Field of view ~ 17 arcmin
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Grasp @1keV:
 5xXMM-Newton
« 100xChandra ACIS today
« 4 years fully dedicated to all-
sky survey

eROSITA
Field of view ~ 62 arcmin

Scanning feature
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Galactic views

SRG/eROSITA

Galactic Plane Survey
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ki
.HD 171391
+
L ]

. 7',-0 y

. \ .
,'.’:'0 y

\
b
. -~

IKI/MPE*

SNR G021.8-00.6

Image credit: R. Sunyaeyv, IKI

e
> -
2,0
T-Tau type star BD-10 4662 A
‘ 8
2.9 <
- A}
N

Star-forming region

19



MPE/IKI
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SRG/eROSITA L  Vela and Friends
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eROSITA

SRG/eROSITA 0.2-2.2 keV .

X-ray Flux

LMC / N132D

>
0.2 keV Energy 2.2 keV

Credits: MPE/IKI, K. Dennerl (MPE)
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Bright Fast Transient of unknown nature

(Wilms et al., ATel #13416)
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Bright Transient with Optical Counterpart

(Gokus et al., ATel #13657)

Swift/XRT
(Bahramian+, Atel #13661)

™

eROSITA

bxb0-sec exp. with iTelescope T17 on 2020-04-24.40 UT

eROSITA DE Discoveries of Transients

Afterglow of Fermi/GBM Gamma-ray Burst

to+0:14hr

Counts/s/cm?
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10°

(Weber et al., GCN #26988)

to+8:14hr

TDE or extreme NLSy1 ?
(Malyali et al., ATel #13712)
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ROSITA

Super-Soft Phase of Classical Nova ASAS-SN18jj

(data-model)/error normalized counts s-' keV-'

(Ducci et al., ATel #13545)

Bestfit with NLTE model, metallicity Z=0.1Z_Sun and log g = 9
+ apec component to model hard excess

0.5
Energy (keV)

J. Wilm &NRTA team

Bright Transient with Galactic Origin

unt rate

(Rau et al., ATel #13844)
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m.mula\'éourtesy: A_ ﬁaU, TDA

+: Be+WD binaries in SMC & LMC (Haberl et al., ATels #13709, 13789); Be/X-ray binary pulsar in LMC (Haberl et al., ATel #13828); Transitional Milli-second Pulsar (Kénig et al., ATel #13765), and more




0.5-2 keV flux limit [cgs]

eFEDS: eROSITA Full Equatorial-Depth Survey

(done by middle Nov. 2019)
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eFEDS: a preview of eRASS:8

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

85% AGN, 15% stars _ _.,_(Salvato et al ln prep)
- >6000 spec-z ofA(GN'" i
.If}.-'~_>400 Clusters f e

Sy '(Merlonl et aI |n~prep 35
Ci ‘(Gh?ardml et al m prep)

2 deg el : ‘,_Eff‘,g kst A A MPE/IK]

Credit: H. Brunner, M. Ramos-Ceja  Exposure corrected image in the 0.5-2.0 keV band
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eROSITA

SRG/eROSITA 0.3-2.3 keV - RGB Map

1.1M point sources, 20K Clusters of Galaxie

J. Sanders, H. Brunner (MPE), E. Churazov, M. Gilfanov (IKl), and eSASS team MPE
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Navigating the eROSITA X-ray sky = g
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eROSITA

Tracers of Large Scale Structure

1-2.3 keV

SRG/eROSITA

IKI

MPE

30



Tracers of Large Scale Structure

eROSITA

2MASS Redshift Survey (2MRS)

Redshift (V, / c)

0 001 002 003 004 005 0.06 0.07 0.08

D<88 Mpc
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Tracers of Large Scale Structure "

2MASS Redshift Survey
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Tracers of Large Scale Structure "
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eRASS:1, The first All-Sky Survey g

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 ~2x10“M

« >3 Million AGN (<z>~1 and <Lx>~10%*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...

« Datarelease policy (German data only)
PV/Cal data — after 1 year: early 2021
Survey: eRASS1, eRASS4, eRASSS - 2 years after completion
Pointed phase follows survey, open AO w/GTO - 1 year
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Follow us on Twitter:
@eROSITA SRG

Photo: V. Burwitz (MPE)
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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.
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Data Share @

Data releases after 2 years,
incrementally 6, 18, 48 months.
Pointed Phase: Open to world
wide community




Cosmic Particle Background

Background counts per single eROSITA TM from All-sky Survey
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Blue: Total Measured Bkgnd
Red: Unvignetted Bkgnd (reconstructed)
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White Book Particle Background prediction

1
Energy (keV)

10000 20000 30000 40000 50000 60000
Time +5.0775e9

Brusa, Churazov, Dennerl, Eckert, Freyberg, Pacaud

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-ret-cempletely—almost clear
4) Background much less variable than in the XMM and Chandra data
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A3391/A3395

SRG/EROSITA

* .

.
-

0:4-0.8keVired -~ ..
0.8-1.5keV: greeny * AR N il g A = \
15-3.0k6V blaeg # LAt ' Tl %

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



Searching for High-z QSOs =

/ /

ID 4384

6.50 . z )
QSO0 template | Zypo = 5.44168 z° =8.2

Best fit star template | = 11.5

i ()':5 [ Observations
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- |‘~|‘ 2 AGN. 4.6<z2<66
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= Brown Dwarves
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B J830643 86-4+005453.2 (2=5.8

v — 35 z>4.5 candidates, including
JAIA_PARALLAX some very robust photo-z (see
2 4
t -7 [AB] above)

One z=5.81 (known) QSO detected in eFEDS:
The highest redshift X-ray ‘blind’ detection
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Point sources sensitivity
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