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Slew - basic details

: Slews are on average, 70 degs long and 0.5 degs
e wide.

i Data is taken with the EPIC-pn camera, Medium
' filter and the observing mode of the previous
observation

£ Produce sub-images of ~1 deg? in 0.2-2, 2-12 and
R 0.2-12 keV bands (soft, hard and full bands)

Positional error:
7.3" (1-sig) ,
11.3” (90%)







Cygnus Loop

XMM slew

ROSAT XMM-Newton Slew
~1/ hour observing time !



Coverage / Depth
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Blue — 2-12 keV

P00 d ;

’ ' L el 5
Q&W’M‘ AR TR —02-
Y e e e e A Red — 0.2-2 keV.

=\ | 2

source flux

B Cluster
B Galaxy
HMXB
B MXB
Pulsar
M Radio

75% of sources are identified

SNR
M RSCVn
B X-ray



Population full

Slew population

.







Stellar population

— 33. X-corr of XMMSL2 with
Gaia DR1

Black points - src with >17
XMMSL2 counts

Stars with known parallax
distance. Lines denote main
sequence

Freund et al. 2018

The XMMSL2 catalog contains ~25% stars.

Most of the stellar XMMSL?2 sources are late-type dwarfs with an outer convection zone.
Only about 75 %of the XMMSL2 sources have a RASS identification.

Hence, a substantial portion of the stellar XMMSL2 sources are previously unknown X-
ray sources caught in an active or flaring state.



A puzzling M dwarf among the XMMSL transients  (Stelzer et al., in prep.)

An M dwarf seen as transient XMM-slew source -> probably a flare
But: M dwarf has age > 7 Gyr > very low activity expected

(€3]
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: . .
M dwarf companions of WDs LP617-34 (XMMSLg

detected L,
in XMM follow-up + corresponding
EPIC/pn lightcurve
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Point sources: variability

~5% of sources have
>10 variability

1 10 100 1000

Ly, (10% ergs/s)

Form sample of 318 objects with XMM_slew / RASS flux ratio>10
And >5 counts in XMM slew.



Population of transients

Category distribution
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INDEF QSO/AGN

Li et al. in prep




Transient population stars

Effective temperature distribution

Variable stars

Li et al. in prep

On average variable stellar population consists of lower mass, cooler stars,
usually K or M dwarves



Novae

11434 9143400002 106.6270_-38.6537 XMMSL1 J060636.2-694932 .
25 C/S,JU'Y 2006 "Rev 351

x51434_914340 07:05:42.7-38:14:42

Nova detected in LMC

2007

Moy Jun dul Aug

_—
[i1]
.
™
£
Q
s
m
o
|-
a

]
|
o
L
-
4
[
R
R
[t}
:
=]
o
=
=
Lo

Rev 121
W EMM slew Magellan
E I I 100 200 300
= . Tirme {doys since 18/07/06)
r'ﬁ-'- atey ﬂl..“ - ':J‘ev :'_2[
— -
E . Read et al. 2009 .

Read et al. 2008




Nova - XMMSL1 0630-60
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MJD

XMMSLT J063045.9-603110 - 32 c/s (Dec 2011) with very faint optical counterpart

Mainetti et al. 2016 suggested it as a TDE based on subsequent X-ray LC and soft
spectrum

Oliviera et al. 2017 - optical spectrum showing Nova in nebula phase.



Supernovae

SN 2015] - Type IIn

.
0.100

Ly ~5x10% ergs/s

L, ~2x10% ergs/s

Some SN exploding into dense
environments show delayed

Nucita et al. 2017 high-L, X-ray emission relative to
Optical.
Also SN2010j1, SN2006jd similar luminosity L,~5x10% ergs/s, KT~200 eV

but much harder X-ray spectrum, lasted for
several years



AGN
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Probing principally 10*2<Lx<10%¢
0.03<z<2.0



AGN - hard-band (extragalactic) luminosity function

2-10 keV AGN luminosity function

o Model of Gilli et al. 2007
o
-: Solid line = AGN-only
5 Dashed=AGN+clusters
- 2XMM
o Mateos et al ‘08
s
0=
]
=
from 2XMM
from XMM slew

13 —12 -1 Green from HEAO-1/A2

LOG FLUX (erg/s/cm?)

Warwick et al. 2012

Slew number counts fit well with extension from 2XMM

Clusters under-represented - due to insensitivity of current detection algorithm ?



Flares from AGN
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Seyfert 2 - line widths are <200 km/s - z=0.01816




Flares from AGN - GSN 069

XMMSL1 J011907.5-341134 "spectrum"

4000



AGN - high variability

[ Constant Sources
I Variable Sources
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Strotjohann et al. 2016 M_BH from K luminosity

Sample of 24 galaxies with >10 variability from RASS



Tidal Disruption Events

a2

Optjcal Image

w024 S0T2400006 111537 3+418:08:38

Slew — soft band

(Esquej et al, 2007, 2008)

Slew - total band

Slew — hard band

normalized counts/sec/keV

log Ly [erg s']

100
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WL Slew spectrum

H*
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KT = 66+10 eV
L, =5x10% erg/s

0.2 0.5 1
channel energy (keV)
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TDE - fast follow-up

SoftX & UVW2
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Unusual TDE light-curve: SDSS J1201+30

Fast variability in early
phase. SDSS 1201+30,
factor 50 drop in flux

RASS |  within 1 week
(1990)

Saxton et al. 2012

What causes the flux drop?



SDSS J1201+30 : binary black-hole TDE ?

RASS
(1990)

Liu, Li & Komossa 2014

Dip can be reproduced by a binary with M_BH=107,a secondary with
M_BH=8x10°and separation of 6 mpc, orbital period T, < few 100 days



Pericentre of secondary black hole

Liu, Li and Chen 2009




Binary black-hole TDE model

q=1.00 q =100

apy = 0.5 mpe apy = 1.0 mpe

Light curve of TDE occuring
in plane of binary orbit perpendicular to BBH orbit



Near real-time analysis

XMM-Newton Slew Survey
Comparison with ROSAT source catalogues

9215200005 9216100004 9216300002 9216300003 9216400003 9216500002 9216700002 9216700003 9216700004 9216800003
9216800004 9216900002 9216900004 9217000002 9217100005 9217200003 9217200004 9217200005 9217700002 9217700003

Slew: 9215900005
Exposure start time:02:48:06 2011-09-24
Exposure stop time:04:24:06 2011-09-24
Analysis time: Tue Oct 4 01:43:39 2011

Go to the Main page
Click for a printable version of the table

Results for all listed slews - ASCIl format

Histogram of the expected range of ratios :XMM Newton/Rosat

[ e 0 D O
XMMSL1 J162145 B+640533 | 245 4408 || 640927 Wr 243 F ’3:’7 i |+e0s315 161 051 ’m’m
e o3y | 2585484 [52.8270 F’T 116 ’g 0.22 ’E’T 1713 |+s249350| 008 | 352 149 ’m’m
i ?4.55%@1%;1922 2664928 |39.3230 ’?’7 19.1 F 0.25 ’g’i ;;;g +3"3| ;9 0.20 287 CCDM J17460+3919A Image
N74as88eaTozs || 267249 |37 0608 Fr ’E ’5’7 . ;‘S oo CCDM J17490+3704a8 | _ Image |

XMMSL1 2MASS
269 7 2 8.8 ;
J175719.6+313327 AlRISRIG] | hl3Ad | e ) ) G5 KV ¥ J17571890+3133160

http:/ /xmm.esac.esa.int/external/xmm_products/slew_results/web_slew.shtml

Raw slew data made available after 8-12 days. Since 2009, processed
automatically, compared with RASS and results made available on web

page.



Future prospects

| 4 - delta 1 with data from 2015-2018
ontinuing in the eRosita /

t, but we will always have % Toulouse

poster)



HILIGT muIt| mission qux/upper I|m|t server

XMM Slew

XMM Point ROSAT Pointed ROSAT Survey INTEGRAL EXOSAT LE

®

keV Range
XMM-Newton 02-2 2-12 02-12
ROSAT 02-2
EXOSAT 02-2
INTEGRAL 20 - 40 40 - 60 60 - 100
Upper limit significance
2o
Speciral model
Power law
Slope 2
NH

3x1020



Observation Date

2002/05/27 04:32:30

2003/11/22 17:38:28

2004/05/20 03:21:04

2006/06/23 14:23:12

2008/12/02 23:38:16

2015/06/14 06:14:33

2017/06/13 12:33:16

Observation Date

2006/06/23 12:24:00

2008/M12/02 11:27-:05

Observation Date

No data found

Count rate 0.2 - 2

5.8109 = 1.1722

47725 + 0.7293

=2.1956

=0.3618

=0.3211

<0.4872

<0.6699

Count rate 0.2 -2

0.1224 = 0.0066

0.0343 + 0.0011

Count rate 20 - 40

No data found

Count rate 2 - 12

<1.1450

=0.4806

=3.3426

=0.4984

=0.4417

<0.5795

<0.4847

Count rate 2 - 12

0.0079 = 0.0018

0.0030 + 0.0003

Count rate 40 - 60

No data found

Count rate 0.2 - 12

6.7236 = 1.3813

5.1788 = 0.7957

=2.8699

=0.4324

=0.3841

=0.3332

=0.7203

Count rate 0.2 - 12

0.1303 = 0.0068

0.0373 + 0.0011

Count rate 60 - 100

No data found

Exp. time(s)

4.3216

9.0814

1.6601

10.0753

11.3529

7.4818

8.0947

Exp. time(s)
5017

41734

Exp. time(s)

No data found

3.1103

Flux 0.2 - 2

(8.3444 + 1.6833) e-12

(6.8533 = 1.0473) e-12

<3.152%e-12

<5.1850e-13

<4.6104e-13

<6.9958e-13

<9.6194e-13

Flux 0.2 - 2

(1.7579 + 0.0949) e-13

(4.9253 + .1581) o-14

Flux 20 - 40

No data found

Flux 2 - 12

<1.0470e-11

<4.3954e-12

<3.0564e-11

<4.5574e-12

<4.0392e-12

<5.2991e-12

<4.4326e-12

Flux 2 -12

(7.2828 = 1.6686) e-14

(2.7566 + N.3561) e-14

Flux 40 - 60

No data found




ulti-mission - fluxes and upper limits

3C 273

ROSAT-Survey, Flux 0.2 -2
EXOSAT-LE, Flux 0.2 -2
ROSAT-pointed-PSPC, Flux 0.2 - 2
XMM-Newton pointed, Flux 0.2 - 2
XMM-Newton slew, Flux 0.2 -2
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