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XMM2ATHENAD

SSC Activities in Strasbourg

—

4 N [
ERC Products
£y SED
ARCHES Generation and publication
Arches (lead 2013-2016) HIPS Epic/PN

Advanced cross-match producing
well characterised
multi-wavelength identifications

XMM2ATHEN§

XMM2Athena 2020-2024
Develop and test on XMM data
new methods that can be used to
make the best from the Athena
mission

\
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The XMM-Newton survey legacy for
Athena and beyond workshop

Generation and publication

ACDS products

Correlation files and graphical
products

EPIC astrometry
EPIC and MOS only correction
Kmethods

SSC core activities

XCatDB - ACDS

%
<

( Tools

%0 Saada
XCatDB engine

nALIX

Flexible catalog portal based
on Aladin Lite and used by the
XCatDB
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Services

Cross-match
Enhanced multi-catalog
cross-match (from Arches)

SEDFinder
API + WEBUI for accessing SEDs

STONKS interface
API + WEB Ul for running the
detector for long term variability

5@t AMORA
Run the SAS on any sky region
covered by XMM

« > |VOA search engines
mail and standards

&‘? TAPHandle

VO Client derived from SAADA

N

Community

Internships supervision
Prototypes

tools development.

Funded by the CNES

&€ > VoA
Lead of the data model activities

XMM OTAC Panel

Observation time allocation
panel

Teaching
Lecture
Outreach
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xmmzATHEN@ Core Activity: ACDS

YYVYYVY

4

Compute correlations of XMM detections with ~220 archival catalogues
Run 24/7 (JAVA/bash/IDL on a VM)
Part of the PPS pipeline
Low support activity
o  Monitoring by Email notifications
o Very stable code
o Management of the list of catalogs
Data transfer handled by the DTS (Email notification + SSH transfert)

CHANDRA

X-RAY OBSERVATORY

Observation Data
List of detections
EPIC Image

Found matches
FITS + HTML

Graphical products
Finding charts
Rosat view

The XMM-Newton survey legacy for

, RIZO N 2020 Athena and beyond workshop
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xumzatHena) ) Core Activity: ACDS Finding Chart: NuSTAR 173049-2134.5

EPIC source fin_din chart ACDS»VI0.0

30

Principal Investigator :

Dr Anne Decourchelle

XMM target name :

20 Kepler s SNR

OBS ID : 84100101
Source number : 18

X-ray coordinates :
a: 17 30 49.44
6: -2134338

10

Center coordinates :
a: 17 30 49.43
6: -21 34339

Arc Seconds
o

Plate reference :
Origin : PanSTARRS-DR1

-10
Color coding :

z band [ ]
(z+g)/2
g band [ J

Error:
R90 : 1.2 arsec

XMM SSC

-30 ‘ _ . Apr 29 19:21:18 2019
30 20 10 0 -10 -20 -30
Arc Seconds

February 26-.
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o
Bookmark views of interest .
o | 4XMM source plotted
4 Draw regions and run the SAS v ; back d sk
on them : . over any Dbackgrounda sSKy

. . -
Plain text search engine to O

choose the background e
image survey s c :

Plain text search engine to
choose catalogs to be
displayed along with XMM
sources

Qe CO@®+

filter displayed sources : Web interface dedicated to the XMM catalogue
- Developed and operated in Strasbourg

- One classical interface (HTML forms)

- One VO based interface (this slide)

Display Simbad sources
filtered by object types

https://xcatdb.unistra.fr/4xmm

The XMM-Newton survey legacy for

( RIZON 2020 Athena and beyond workshop
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XMM2ATHENAD

4XMM J132952.6+471144 132

Det ML
237228.0

Source Details
» 2.55211E-13

ACDS sources 2 SED(s) Details

13:29:52.74+47:11:45.0+0.0861arcsec
Obeservation :0830191401

Date :25/5/2018 21:10:47

Quality :

Counts :72564+308
More Information

13:29:52.51+47:11:47.0+£0.1645arcsec
Obeservation :0830191501
Date :13/6/2018 2:22:52

{ORIZON 2020

Core Activity: The XCatDB

17 11 44.20 IRAP NXSA

HR1 HR2 HR3 HR4 Detections
0.3815+0.0018 -0.5653+0.0017 -0.7064+0.0030 -0.1653+0.0082 11

Gallery (11Detections) Graphs (11Detections)

o

Wt A

EP 0.2-12KeV EPw 0.2-12KeV ACDS FChart

EPIC Img. EMOS1 Img. EMOS2 Img.

The XMM-Newton survey legacy for
Athena and beyond workshop
February 26-29, 2024



XMM2ATHEN@

@<t Repository

FITS Images PN EB2
0.5-1 Kev

Products: Generation of HiPS of PN Sky

Our own Python code CDS HipsGen tool

FITS Images PN EB3
1-2 Kev

FITS Images PN EB4
2-4.5 Kev

Colored HiPS
published in the HiPS
Network

> HiPS Red
> Flickering pixel removal
5 HiPS Green
Blue dominated filtering
> HiPS Blue
. Published in the
Hips RGB HiPS Network

The XMM-Newton survey legacy for
Athena and beyond workshop
February 26-29, 2024

HiPS is the hierarchical tiling mechanism which
allows one to access, visualize and browse
seamlessly image, catalogue and cube data.



Products: HiPS : SNR 185

The XMM-Newton survey legacy for

RIZQ N 2020 Athena and beyond workshop

February 26-29, 2024




@ ERC: ARCHES FP7 2013-2015 N
ARCHES

ObAS: project leader + 2 WP + outreach

Cross-correlation tool development & catalogue creation (WP4)

> A software tool allowing the statistical cross-identification of several
archival astronomical catalogues.

> Areference catalogue which contains for each entry of the enhanced 3 XMM
catalogue (outcome of WP3) the best multi-wavelength source identifications
extracted from the selected archival catalogues (outcome of WP7)

Dissemination and outreach

> Database - ArchesWalker

http://www.arches-fp7.eu/arches/localhost_88/arches/index.html

The XMM-Newton survey legacy for

> S
ORIZO N 2020 Athena and beyond workshop
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http://www.arches-fp7.eu/arches/localhost_88/arches/indexfc2a.html?option=com_content&view=article&id=15:catalogue-enhancement-and-review-to-ensure-the-best-quality&catid=2:non-categorise&Itemid=119
http://www.arches-fp7.eu/arches/localhost_88/arches/indexfc2a.html?option=com_content&view=article&id=15:catalogue-enhancement-and-review-to-ensure-the-best-quality&catid=2:non-categorise&Itemid=119

— ERC: ARCHES FP7 2013-2015 £\
ARCHES

<[> ] [~ ] II 293 glimpse

~
ARCHES X-MATCHTOOL ~ § WY ;A
Anonymous Web form ARCHES == J o
© Info about this page.
—Remote directory———————— —X-match scrip!
Upload a file: Script examples
[ Parcourir... | Aucun fic...ctionné. || Xmatch 2 in a cone, with proba v)

Type, modify or copy/paste here the xmatch script to be executed:

File list: 2 #Name: galex_sdss_2mass.xms
sdss9.174.10491 7.22343 12.3¢ # Descrlptlon' Perform a probabilistic Xmatcﬁ between galex, sds§ and 2mass
— = # in a given cone of 12 arcminutes. Data is downloaded from VizieR.

galex5ais.174.10491_7.22343_1 1 § Inpu les: hovie
2mass.174.10491_7.22343_12.3 # Output files:
3xmme_uniquesources_v1.2.fts # - galex.vot: galex data

8 # - sdss9.vot: sdss data
9 # - 2mass.vot: 2mass data
# - galex_sdss_2mass.vot: cross-match result
# WARNING: the result may not be symetric using successive full joins

4 # Load galex data from VizieR
5 get VizieRLoader tabname=I1/312/ais mode=cone center="174.10491 +7.22343" radius=12.0arcmin allcolumi
: cat nne ra=RA 19000 dec=DEJ2000

CIRCLE param1=0.6
X-Match interface

12000/,/(e_)2[FN]JUV/
" wwd from VizieR

otable

Galaxy Nuclei [ f Galaxies  High M:

M82: a(n) Active Galaxy Nuclei [

1.00-t

——

Xeray

Size 31 thousand light-years

Distance 11 million light-years b oriod e k A oot oo oot oy oot Toert ".
key pattern probability T UCACA (u) [ TMASS (9
Arches Walker : e = o i p e
verteee e E— T XMM (x) | TMASS (t) ]
Correlation pattern browser - ‘

The XMM-Newton survey legacy for
Athena and beyond workshop
February 26-29, 2024




xmmzmen@ Products: SED Generation (see A. Nebot et al. talks)

The SED creation starts from a source catalogue (stacked or detection)
> Create sensitivity maps (provided by AIP for the stacked catalogue)
o keep observations with highest sensitivity for the detection catalogue

> Group sources by

o flux, galactic latitude
o archival catalogue coverage
o Remove M31 and S/LMC

> Run the Arches cross-matching for each group
>  SED creation using CDS standard magnitude to flux calibration.

> Plot generation

SED Availability

> XMM SOC
> SED finder at Strasbourg
> XCatDB

The XMM-Newton survey legacy for

0 IZ(? N 2020 Athena and beyond workshop

February 26-29, 2024



Products: SEDs in the XCatDB

XMM2ATHENI-\D

Download from SedFindé m FITS Download

0SASENI0ERINANIN 05 34 55.972 -052312.94 v IR

SED of 4XMM ]J053455.9-052312

4 + S Energy [KeV]
1 0 -1 -2 -3 -4 -5 -6
4XMM J053455.9-052312 05 24 55.972 -05 23 12.94 IRAP “? " - - - i o e
10-9 4 S 5
Source Details Det ML HR! 7= ‘
» 4.77665E-14 52147.9 0.7 $ <
lovle 4
ACDS sources 2 SED(s) Details (4Detections) Gall s
-11 4
SED of 4XMM J053455.9-052312 SED of 4XMM )J053455.9-052312 E 1
w0 3: {n. w0 3 n. %\
: E 10-11_
- % w0 -: § /*;7*;:,'{
u ; e N 10-13 4 \.\
- 3/\ - 3 10714 4
- 3 0w
R .
w' W we W w! w?  w? W w0 w 10715 4
10““ 1ol‘3 1ol*2 10"1 1<;° 1(I>l 1zl>Z 11;3
Wavelength(um)

. —4— 4XMM [4XMM J053455.9-052312] (EP5 EP4 EP3 EP2 EP1 )
SEDs available from the XCatDB page.
4 APASS DR9 [19635837] (BI VI gp rpip )
SDSS DR12 (no match)
+— Gaia DR2 [3017364613086735360] (G BP RP )
+— 2MASS [05345597-0523130] (JHK)
+#+ AlIWISE [J053455.98-052312.9] (W1 W2 W3/8 W4 )
—— AKARI (no match)
NVSS+FIRST (no match)

FITS file SED202124803010014_0.fits
Source ID 202124803010014
Probability 80%
Flag /1 : possible saturation - /2 : possible artifact - /4 : possible flux error - /8 : upper limit

SSC XMM-Newton - Ob: -2023

de

*

The XMM-Newton survey legacy for

fr} . RIZO N 2020 Athena and beyond workshop

February 26-29, 2024
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Service: SED Finder

XMM2ATHENI-\D

SED of TBW

h-3 10-4 10-° 10-6

Provide SEDs for many sources in both the
detection catalog and the stacked catalog.

§ XMM-NEWTON SUR

bAV/I\V/BES =D > RESTAPI (canbe run from software) ;
> Graphical User Interface

Retrieve SEDs for either Pointed Observa 2 of TBW
> Source can be searched by S e as
o Position (cone search) Pl
o SRC ID

Enter a SRCID or a sky position folowed with an optional searcn radius. £x.

+ 209119902010157 in Obs mode 5 07

» 3000011010100001 in stacked mode §

o 4XMM J143706.2+584002 &

o 4XMM J143706.2+584002 0.5arcmin = . RN

o 4XMM J143706,2+584002 48arcsec B 1071

* 219.275869 +58.6672877 X
Cone search radius is limited to 1 aremin (6 arcsec by default)

10-14 4 \‘
N
Mode: @ Pointed Observations © Stacked N
‘avelength(um)
—+— 4XMM [TBW] (EP5 EP4 EP3 EP2 EP1)
XMM-SUSS5.1 (no match)
) ) i APASS DR9 (no match)
Response: 1 source(s) found including 1 with SED(S) SDSS DR12 (no match)
Gaia DR2 (no match)
URL (cur): https://xcatab.unis + 2MASS [04194212+5559577] (| HK )
@ AIIWISE [J041942.13+555957.6] (W1 W2/8 W3 W4 )
/3000011010100001 htt td b H t f df d — AKARI (no match)
S.//XCd .uUnistra.rr/sedrinaer
FITS file SED3000011010100001_1.fits
Source ID 3000011010100001

b Probability 7%
The XMM-NeWtOn survey /egacyfor Flag /1 : possible saturation - /2 : possible artifact - /4 : possible flux error - /8 : upper limit

fvj\ ORIZO N 2020 Athena and beyond workshop

* *

February 26-29, 2024 * 4 *
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XMM2ATHENI-\D

) XMM-NEWTON SURVEY SCIENCE CENTRE
STONKS

xcatdb.unistra.fr/stonks

Or upload a fle with a list of coordinates Q File format

Parcourir... P0804670302EPX0000BSMLI0O000_S.FIT UPLOAD

[ pocs A LINKS

Long Term Variability: Stonks Interface (E.Quintin et al.)

Long:-term lightcurve (0.2-12 keV)

* o000

Long-term lightcurve (0.2-12 keV)

Detections X-ray spectra

R

T XMM non-det.

@  IXMM J235827.8-324253
35827.7-324254

4

3 o)
1] @ 4XMMs J235827.8-324253

@® New Detection

® STONKS: Long term variability computed from the fluxes

measured by different X-ray missions
e SSC front-end
o REST API that can be run by software
o Graphical User Interface

m Upload an observation source list (POST request)

m Get avariability plot for each source flagged as variable

> SN
ORIZON 2020

i

The XMM-Newton survey legacy for
Athena and beyond workshop
February 26-29, 2024

f

+  XMM

4 Swift

4 WGACAT
#  Stacked
4 NewXMM




XMM2ATHEN@ Service: AMORA

e Science Analysis Softwa re on g_ny astr_ophysical objects emit photons in the X-ray energy band; the
of the XMM-Newton e s OB
-4 ® b
Amora N ®

VIALA (intern) I
nologique de Belfort-
liard - France
)y Laurent MICHEL
e SSC Team
rg Observatory

Y Y Y ' ' Y Y Y t
4] S000 10000 15000 20000 25000 30000 35000 40000
Tirme (s)

of a spectrum, fitted with a power law, and
om a region of the SNR G021.5-00.9 nebulae
e one observation (0804250201/PN) among
lysis software on the subset of events that
il

j https://xmm-ssc.irap.omp.eu/xmm2athena/wp-content/uploads/2023/02/laurent_nugget.pdf

The XMM-Newton survey legacy for

4
ORIZO N 2020 Athena and beyond workshop

February 26-29, 2024



xmmzmen@ Service: AMORA 4 c&l:

User Side Backstage

Polygonal or
circular region

Alix drawing facility 7((‘_';1'6

Draw a region

Select a camera MOCSet: select the observations covering the region

The Multi-Order Coverage map method (MOC) is data
structure describing arbitrary coverages for sky regions
and/or time coverages and potentially other dimensions.
The goal is to be able to provide a very fast comparison
Select the process mechanism between coverages.
T

Photon List Server

observations
covering the region

Select observation(s)

Set the parameters
From the PPS photon list of the camera/observation
Keep the photons enclosed in the region

Run the process S

Amora scripts

Get the results output product + log

Local SAS instance

ek
The XMM-Newton survey legacy for

ORIZO N 2020 Athena and beyond workshop

February 26-29, 2024



XMM2ATHENA) Service: AMORA

Processing [

Observation selector Searched region
EPN v 4 B I
Process control

Generate light curves v generate_light_curves.sh 9

Shell script to generate light curves from EventLists
Clear T

S S e,

<) order {3

u Nostartdate  00:00:00 Nocount  Notstarted

EPN camera

Enable all EPN observations

obz 1D Object RA Obj DECOb] Observer Date Obs Date End Obs Mode Datsmode Filter Expidstr Exposure (s) overlap (%) Area (des?)
0114100101 SNRICA43 ptol 94.3060005 22.0955555 Or Fred Jansen 2000-09-26701:15:59 2000-05-26T08:44:43 POINTING IMAGING Medum so03 20488 s6s o167
0301960101 ica3sectt 54517916 224591067 Dr Fabrizio Bocehing 2000-03-30715:40:47 200603-31T13:56:35 POINTING MAGING Medum s003 o7ss7 a8 0671
0600110101 icaas sa275 227233330 s Eleonora Troja 2010-03-07723:34:10 201003-09T00:23:01 POINTING IMAGING Medum s003 74878 680 0.1003

This work has been achieved by Alexandre VIALA during an internship funded by the SSC-XMM and supervised by MICHEL Laurent, MOTCH Christian, VASILOPOULOS Georgios & MAGGI Pierre. © ObAS 2023.

The XMM-Newton survey legacy for
.5 Athena and beyond workshop
— February 26-29, 2024




XMM2ATHEN@

Community: The SSC and the VO

/' ~N
XMM Hips generation
o : I/
4 N
Lead of the data model group
 Ended last May but still big involvement )
TAP Service of 4XMMdr13 )
Operated along with the XCatDB
Test bench for new VO standards )
[ |
HE Interest Group )
Reflexion to adapt the VO standards to our data )
4 | | N
TAPHandle
| Database client re-using XCatDB elements )
— _ ~
Search Engines
Search a la Google in both mails and standards.
9 Developed first as an XMM doc explorer ).

R S—_——

{ORIZON 2020

>
=
=
4
-(D
3
(o
-

The XMM-Newton survey legacy for
Athena and beyond workshop
February 26-29, 2024




XMM2ATHEN@ Prospect

>> Limit our ambitions
o People get retired within next 3 years
o No (or very partial) replacement foreseen

> ACDS

o Adaptation to the 5XMM
o Evolution of the graphical products

> XCatDB
o Beautify and reliable the services
o Put the best effort on AMORA

[ faster (taking the PPS ARF/RMF)
d documentation

d  New scripts

>> Something I’'m thinking about
o Gather all of our services in one single portal

The XMM-Newton survey legacy for
Athena and beyond workshop
February 26-29, 2024
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XMM2ATHENAD

BACKUP

The XMM-Newton survey legacy for

"@ IZQ N 2020 Athena and beyond workshop

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 101004168
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XMM2ATHEN@ The 02 Episode

Technology
>
O
\'\
>
. 4
] O2: anice idea &
o OO DBMS e o
o Persistent OO language: any vari=’ Qo’b & and retrieved in transparent way
] To be used for ‘(\\(\,{9@
o The PPS management \',b(\&' \Q}'
o The ACDS Qo‘ O,
o The product datab- &:\ \Q?/Qe‘o‘\o.)(CatDB)
&
[] But O6 QO$‘\O\>Q

&

o Neverrea” @ $\ c}\\K\O siability due to a very complex storage system
o The compa. \é\ & Jdrchased by company that have been purchased..’
o ..finally ends .
(@)

> Q§\° IBM assets

.. and disappea. .d

The XMM-Newt I * X%
€ ST This project has received funding from the European Union’s Horizon 2020 * *
L g : Athena and beyond workshop research and innovation programme under grant agreement No 101004168 7 : 21
- - February 26-29, 2024 prog g g




xmmzmeu@ Saada in replacement of 02

° SAADA a nice idea (by LM) S v da
)

o Designed to replace O2 on SSC purpose
m developed in the context of a PhD (Hoan N'Guyen N'Goc 2002 2005)
based on a RDBMS
m  JAVA layer on top of an RDMS
m Internal data model designed for the astronomy
m  Optimized for join operation (not efficient at that time)
m Very easy data loading
m  Powerfull Web inteface
o  Used (a bit) out of the SSC
m  Many VO tutorials
m Vizier associated data
m  Gaia ground based spacecraft follow-up (GBOT)
o  Still the XCatDB engine
o  Dealing with correlated data

o

The XMM-Newton survey legacy for
.5 Athena and beyond workshop
— B February 26-29, 2024




XMM2ATHENAD

Core Activity: The XCatDB

Simbad Summary for Position 13 29 57.570 +47 10 48.30 S

main_id:

ra:

dec:
coo_err_maj:
coo_err_min:
coo_err_angle:
nbref:
ra_sexa:
dec_sexa:
coo_qual:
coo_bibcode:
main_type:
other_types:
radvel:

[WMR2006] M51 XMM6
202.4898750000
+47.1800833333

0.700

0.700

0

16

13 29 57.57

+47 10 48.3

C
2014MNRAS.442.1054H
ULX?_Candidate
HXB|UX?|X

ID

Position

Type

[WMR2006] M51 XMM6
[HL2008] 43673

PAWS GMC

[HL2008] 42820
[HL2008] 42270
[HL2008] 44023

PAWS GMC

PAWS GMC

[HL2008] 41707
[HL2008] 42181

-13 29 57.57 +47 10 48.3

-13 29 57.3450 +47 10 48.207
-13 29 57.630 +47 10 51.40
-13 29 57.3816 +47 10 45.502
-13 29 57.5317 +47 10 44.884
-13 29 57.2278 +47 10 47.617
-13 29 57.480 +47 10 52.38
-13 29 57.230 +47 10 50.96
-13 29 57.4914 +47 10 43.812
-13 29 57.5061 +47 10 43.263

HighMassXBin,ULX_Candidate,ULX_Candidate,UL

Cluster®
MolCld,MolCld
Cluster*
Cluster*
Cluster*
MolCld,MolCld
MolCld,MolCld
Cluster®

Cluster*

Q

Q

radual are-

The XMM-Newton survey legacy for
Athena and beyond workshop
February 26-29, 2024
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Core Activity: The XCatDB Cat

XMM2ATHENP§

SRCID long Boolean Filters

IAUNAME String [ @) B With sc_var flag
SC_RA double deg Numerical Filters
SC_DEC double
S BSIE fioat e «© n_detections (> v+ | 5
SC_DET ML float -
SC_EXTENT float
SC_EXT ERR float
SC_EXT ML float
SC_CHI2PROB float
SC_FVAR float
SC_FVARERR float
SC_VAR_FLAG boolean
SC_SUM_FLAG short

1

LUN ZUZU Athena and beyond workshop
{ February 26-29, 2024




Core Activity: The XCatDB | C_Clt

XMM2ATHENI§

Catalogs - = +

4XMM Catalogue O &4

Ultra-luminous X-

--select-- v

Shape:+ X ©® a O ®

Filter SiImbad sources by classes

The XMM-Newton survey legacy for
Athena and beyond workshop
February 26-29, 2024




XMM2ATHENI§

XMM PN colo... 50%

XMM PN color

PNColor

HD 213224 (in Cepheus)

38.54' x 18.32'

=y

.. The XMM-Newton survey legacy for
' RIZON 2020 Athena and beyond workshop
R February 26-29, 2024



http://simbad.u-strasbg.fr/simbad/sim-id?Ident=%40122306&Name=HD%20213224&submit=submit

XMM2ATHENI-9

XMM PN color

2MASS J16095605+5436470

. The XMM-Newton survey legacy for > * % A
: Athena and beyond worksho * * 27
ORIZON 2020 y p
" February 26-29, 2024 e " Pial


http://simbad.u-strasbg.fr/simbad/sim-id?Ident=%404032817&Name=2MASS%20J16095605%2b5436470&submit=submit

