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o) Why Science Communication?

The Declaration on Science and Use of Scientific Knowledge

(UNESCO sponsored World Conference on Science 1999):

|

Scientific knowledge should be shared | @R LD
| | - SCIENCE
There is need for real cooperation between governments, civil society, Fo R u M

business sectors and scientists
BUDAPEST 2019

Scientists should be governed by ethical standards

Professionals who circulate scientific information see communicating
with the public as a vital responsibility

The XMM-Newton survey legacy for
o e This project has received funding from the European Union’s Horizon 2020
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- Additional Motivation

GA 29.1 Unless it goes against their legitimate interests, each beneficiary
must — as soon as possible —‘disseminate’ its results by disclosing them
to the public by appropriate means (other than those resulting from
protecting or exploiting the results), including in scientific publications (in
any medium)

GA 38.1 The beneficiaries must promote the action and its results, by
providing targeted information to multiple audiences (including the
media and the public) in a strategic and effective manner.
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o | But how?

6) targetintegration

R _
i Everything

should be made
as simple as possible 33

but not simpler.
Albert Einstein
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But how?

"It can scarcely be denied that the
supreme goal of all theory is to
make the irreducible basic
elements as SIMPLE and as few as

possible without having to

surrender the adequate

representation of a single datum
of experience.”
(EEE

933 lecture)
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- Taking into account...

AUDIENCE CHANNEL(S)
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— Taking into account...

Credit: CoE
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e | The audience: scientists?

THAT'S AN INTERESTING
QUESTION. CERTAINLY, PRECISE
DETERMINATION OF CURRENT
TEMPORAL STATE IS OF UTMOST
PRACTICAL MPORTANCE. WHILE
(T 1S NOT POSSIBLE TO PROVIDE |
DEFINITE ANSWERS WITHIN THE
PRESENT CONTEXT, FUTURE
WORK WILL...

L '
g
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i) The audience: lay people?

THAT'S AN INTERESTING
QUESTION. CERTAINLY, PRECISE
DETERMINATION OF CURRENT
TEMPORAL STATE IS OF UTMOST
PRACTICAL IMPORTANCE. WHILE
(T 1S NOT POSSBLE TO PROVIDE
DEFINTE ANSWERS WITHIN THE
PRESENT CONTEXT, FUTURE
WORK WILL...

Imm
”~

YA MEAN YOU
DON'T kNow

2014 Nature Education

The XMM-Newton survey legacy for . . . . . .
This project has received funding from the European Union’s Horizon 2020

Athena and beyond workshop - .
February 26 - 29 , 2024 research and innovation programme under grant agreement No 101004168



XMM2ATHENAJ

We

want
it all

[——— -
b . The XMM-Newton survey legacy for . . . . . .

<) 8 ORIZON 2020 Athena and beyond workshop This project hgs recellved funding from the European Union’s Horizon 2020

- — -~ o February 26 - 29 , 2024 research and innovation programme under grant agreement No 101004168




XM M2ATHEN@

The audience: experts
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XMMZATHENA\ THE PROJECT ~ NEWS AND EVENTS ~ SCIENCE ~ OUTREACH ~ GALLERY LINKS JOBS PRIVATE (ATRIUM) et

Publications
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A\l

The link among X-ray spectral G —
properties, AGN structure
and the host galaxy

Tormund's return: Hints of G e
1 quasi-periodic eruption features

from a recent optical tidal
Erwan Quintin et al., disruption event
arXiv:2306.00438

= The relationship between G —

y the incidence of X-ray selected ——

AGN in nearby galaxies &
star-formation rate

Birchall, Keir etal,
arXiv:2306.10868

Mountrichas, George. etal,
arXiy:2401.00045
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Work Package 2 Work Package 3: Work Package 4

Work Package 5:

observation 3 observation 2 observation
MOS2 MOS1 pn  MOS2 MOS1 pn  MOS2 MOS1

oulex

2 (centered/reduced)

WL-W;

Work Package 8:

Galaxies
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o The audience: experts

&b XMM-NEWTON SURVEY SCIENCE CENTRE

XMM SED Finder

XMMZATHENA) HOME THE PROJECT ~ AND EVENTS ~ SCIENCE ~

Deliverable D6.3:

Fitting products for all sources: this deliverable includes fits with a simple model (absorbed power law) to the pipeline count rates from emide!
In the 4XMM DR11 catalogue and it is structured in two files:

« a report explaining the procedure, quality control, techniques and model for the fits to the count rates and details of the contents of the ca
*a with detection and fit parameters for each detection, as well as quality flags

Work package 7 deliverables
XMM SED Finder

Deliverable D7.1
Algorithms, code and documentation describing auto classification of SUSS sources.

« report describing the work carried out to prepare the SUSS for the classification process, and the resulting classifications.
.l containing scripts, detailed instructions and software used in the preparatory work for classification.

Deliverable D7.2

Classifications of SUSS sources into stars, galaxies and QSOs.

« catalogue of the SUSS sources and their classifications
 text file explaining the catalogue contents Read
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o) The audience: ~ scientists
Science “to go”

e dynamic sky is a treasure trove of information, though it is relatively unexplo&
compared to the static sky. Variability in the X-ray band is one part of multiband time-domain

Detecting faint rapid transient
. astronomy that focuses on this transient sky. Searching for X-ray variability on the shortest
Sources Wlth Athena possible time scales allow us to identify rare variable phenomena such as Quasi-Periodic

eruptions (QPE), identify previously undetected compact objects, and help find variable AGN
and even X-ray counterparts for events in other bands, such as Fast Radio Bursts (FRBs). To
search for faint, short term variable sources we have developed the EPIC XMM-Newton
outburst detector (EXOD) algorithm.

XMMZATHENA)

XMMZATHEN@
Maitrayee GUPTA

Institut de Recherche en Though XMM-Newton was not built as a transient detector, the high sensitivity and time

resolution of its European Photon Imaging Cameras (EPIC) allow it to record fast X-ray
Astrophysique et Planétologie transients. Nevertheless, the detection of these transients and potential follow-up with other
instruments depends on the sensitivity and performance of the variability detection pipeline.
(CNRS/IRAP) ; — 3 il

Traditionally variable sources were identified by generating the lightcurves of all sources
detected by the data processing pipeline. This is a very computationally intensive process,
which sometimes fails to detect faint, short term variable sources.

In our algorithm, we compute the variability of the whole field of view of the detector. Since
this process works independently of the source detection pipeline, we can detect very faint,
short term variable sources which can be missed by the detection pipeline. Our algorithm
computes the variability over the entire field of view and is much faster than generating light
curves for each individual source.

The EXOD algorithm can be seamlessly extended to work on images produced by the ESA’s
Athena X-ray observatory WFI (Wide Field Imager) instrument. The WFI instrument is one of
two complementary focal plane cameras, with a large 40’ x 40’ field of view and an excellent
high count-rate capability. This will provide unprecedented simultaneous high-time resolution
for the observation of bright sources with low pile-up and high efficiency. Similar to XMM, we
will use EXOD in Athena to detect faint rapid transient sources for which time series would not
otherwise be generated due to low counts, or whose source may, if generated, be drowned in
EXOD program output Identifying the fast transients i a field of view, ba'ckground noise- an.d. thf;s not be identified by the pip.elinve. EXOD will also help idgntify
(credits: NASA/CXC/M.Weiss.; Getty Images.; NASA/CXC/CFA/R Kraft et al.; objects whose variability timescales are shorter than the bin sizes, as they would otherwise be
NSF/VLA/Univ.Hertfordshire/M.Hardcastle; ESO/WFI/M.Rejkuba et al.) Qregarded by the x2 test which is generally used in the pipeline to identify variability.
Empl /

loying EXOD will thus help identify new and exciting sources with Athena.

http://xmm-ssc.irap.omp.eu/xmm2athena/ [ https://www.facebook.com/XMM2Athena @XMM2Athena i XMM2 Athena ¢, ndeq by 1 Horizon 2020 research and innovation programme GA ne 101004168
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Detecting faint rapid transient
sources with Athena

Maitrayee GUPTA
Institut de Recherche en
Astrophysique
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The audience: ~ scientists
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Running the Science Analysis Software on
any Region of the XMM-Newton sky with
Amora

Alexandre VIALA (intern)

& Technologique de Belfort
ontbéfiard - France
sed by Laurent MICHE!
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Athena and beyond workshop
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The tale of the vanishing
neutron star

Erwan Quintin
Institut de Recherche en
ohysique et Planéto
(CNRS/IRAP)
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FormAbens

electric ame ipote e ot S o n e
cantains information sbout the posiion, time of arrval, and energy

T Bt o o e o o s comel] el S o o
low and on top of 2 background containing many events that do not come from the source of
Interest or are not even due 1o X-ay photons. In addition to this, the interaction of Yoy
Al £k e s s b s e
or multiple photons can hitthe same pixels n

Bl liiont sl RN
ground. In a nutshell, the workflow consists in firs filering the events

detect areas with ph
photons issued from these sources are then processed to evaluate
source brightness and to build spectra or Ume series which are ready for further analysis

e ot e Al gt SR e 89 bl i wilh i

more than 22000 catalo

R e XCa08 feature named Amors for “syrchrnous Mu-Obsrvation Reion based

Analysi”, allows users 1o, access al the events/photons that were callected by the XMM-
o

sr i drw 2 ol o 3 il saingthat eln; hey can o defins st area
that will be used a5 a background reglon. Once the region is validated, Amora lits
e K g | ok bl o o
. the user has just o select the
proc o nm\dms e B e e
St time o th sren,allowing an efient maiorg f the tsk rares

B i rovicd 5 hoth r=vions i 4 ot ook 25 s ot Yoty 1

rcatdb,urisirafefxsasdb, green button).

The XMM-Newton survey legacy for

To understand the Interest in observing P13, we must fist understand what s
Acaing obiecs are thout to respect the

3 compact object can accrete based

s nadii ity

= limit increases with mass: the larger the object, the mare

luminous whil sl respecting the Eddinglon limit However, i 2014, coherent pulsations

3 neutron star at the center o the system. Neutron stars cannot be much more massive
than a few solsr masses; being this uminous and this smel thus meant that 2t least some.
ULXs largely volate the Eddington limit, by cne or mare orders of magnitude. Since this
discovery, large studies have been undertaken to understand super-Eddington accretion
nd detect new pulsating ULXs, with only 7 certain candidatas to this date.

Understanding super Eddington accretion was the reason why P13 wes observed by XM
ol times. In the Novernber 2013 observation, P13 was much brighter than
the frst time it was observed, 3 year and a halfbefore in May 2012 {see white circle in the
figure). Burt by comparing both abservations, one can notice a very Interesting feature: a
very luminous source in May 2012, even brighter than P13 in 2013, had completely
dempaesrt Iy the s absetion e e i n e g, T oears e
ource saw fs e drop below the derection limit between 2012 and 2013, The automatic
aectionpoein of KM Newlon ool werk n one cbscnation at 3 Wne, s dovsrt
use prior knowledge of existing sources; no Information was extracted for the green
source from the 2013 non-ctection, However, by computing the sensitvty level of X
Newton at the position of the
flux, and thus constain s overall variabilty. t was by looking for veriable sources using
upper limits that the green source was identified as an object of nterest tha reached ULX
level of luminosity ot ts peak. Further study led t0 the detection of a candidate pulsation
in the Xray p
The use of sensitity computation wes thus Instrumental in the detection of what is &
| candidate to be the th known pulsating ULX |

3, one can put an upper limit on the source’s

G XMMZABETS o 't s s 500

The link among X-ray spectral properties,
AGN structure and the host galaxy

George Mountrichas
Instit de Fisica de Cantabria
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Measuring distances of galaxies

emitting in X-rays

Angel Ruiz
Institute for As
Astrophysics, Space A
note Sensing at the National

(NOA)

o e s queston tha comes 0 our minds hen we ok tthe ight sy s “how o\
i o VA7 T o et o s e e Y
Bl i e il i b o S5 o ey
st b dep il st ombipbraburihag b o
el st s Imposil 1o compre thel i propetie. For cample, the Sl
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VSl i B A 1 e ks o e
iy

the distances of
by Most of s at
what we call "cosmological” d

i S A
the U

o
o eximate s datanc b s ste apeeesamal ropere: e s The e
emitted by distant galasies moving away from us shifs towards lower frequencies, towards
the red part of the electromagnetic specrum,

The most direct way of knowing the redshift of 2 galaxy is by messuring its spectrum
(spectroscopic redshifts). Ths is very time consuming and it is ot feasible when you want
e
have available 2 Thisis
based on the fact that the different colors we observe in a galaxy depend on is cstance. This

We calculate photometric redshifts using Machine Learning methads. We use a small sample
of Xray sources with known spectroscopic redshifs 1o rain an Artifical Itelligence 5o it can
assign redshifts for Xray sources based on their observed colors. n the figure we show the

Fesults of this method, comparing our values for the photometric redshifts with known

i i th corespending spct
iy dipmiisiiesesinpinssitcsioissich
B———

of o it wheninga deert amass of
\

o e ey st ot e

 m
o e, vl iom Hoecs o il 5 Bibors of s the mass fthe S

The
xagalac amironment.When th hppens he SMBH Lecoms acte nd he g clled
an acive glcic i (AGH), et s ve establshed o complig né betweenthe
Srowth of these SMEHs and the evolution of the galaries they (nhabit. Therefore, to truly
comprehend how galaxies evolve, t becomes crucial to unvil the true nature and characterstics
of these SM2He.
95 b ARt K Gty s s e ek MO i)
il s do ot Thre o o prinery modss it skt xpan hese disticc
it of AGN: Acadig v s weoton e AGN-veevm»dedhv a dusty gos ton
structure that acts s 3 shield and absorbs radiation emitted fr Mot and s surrounding
e o e et B o ko o g o) v g
ot SN Sl ohacured o peslecue) e
Incination of the line of sght with espect o th symmery ais ofth acceton disk and torus
4, while 1t clasifed 25

unobscured when the AGN i viewed foce-on
A alternative interpretation of the AGN obscuration arises from the class of the evalutionary
models. These models propose that ifferent AGN types resull from observing SMBH:

host galaxies at various developmentl phases. The main dea of th

AGN are observed at an early stage, when the energy output from the accretion disk around the
SMBH s relatively weak and incapebe of expeling the gas that surmounds It As material
ccumlares oma the SHIH over time, s enrgetc owpu becomes mre poweru and

it
e iy b B e 0 s oG o e ot
AGN. I the context of the XMM2ATHENA project, we conducted an analysis involving sbout
35,000 AGN detected across various wavelengths of the electromagneLi spectrum, sganring from
Kays to optical and infrared. Our goal was to compare the rate at which galaes hosting the two
cars (star-formation rate, SFR) and
(M*). Our resuifs revealed sgnfficent
sive than their unobscured counterparts. They
in comparison to galaes that host unobscured AGN, The Figure presents the dstrbutions of the
fwo host galary properte: for the different AGN classes, The existence of these signiicant

pport for the evolu

i X2 Athers
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dark areas are the regions where most of our measurements are

concentrated. If these regions fie within the dashed lines, then for most sources the
photometric redshifts are calculated correctly. When including more colors (bands) in our
calculatons, the results get better

5 X2 s

s n g s




XMM2ATHENAJ

f.j' HORIZON 2020

The audience: general public

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

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

18



-~y The audience:

BNEERES 65 i F (A

"CIENCIA & 4

= Wega.  RESEARCHERS'
WWW fe& i fabiss ) /NiGHT

l r \ ’ ‘ Y 4 ~ #EUROPEANRESEARCHERSNIGHT
INITIATIVES @irap L

(no age)

Black Hole Week

B X The XMM-Newton survey legacy for . . . . . .
HORIZON 2020 Athena and beyond workshop This project has received funding from the European Union’s Horizon 2020
. ) February 26 - 29 , 2024 research and innovation programme under grant agreement No 101004168




e The audience: general public
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The astronomical year in two Science
French))
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European Researchers’ Night 2022: Memes
contest

#EUROPEANRESEARCHERSNIGHT

"Eu'ropean Researchers’ Night 2022:
IViemes contest

Dia 20 Dia 21 Dia 22 Dia 23 Quizizz
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ot!

initiatives of Astroscikus and The Black Hole Week, we are preparing a meme contest framed in the European Resed]

10:00-11:00
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MR UNIVERSE EXPLORATION

Black Hole Week: May 2-6

Q&R

Black Hole Week
with our scientists

Black Hole

Q Black Holes|

Q Do black holes grow?
Q How do black hole hide from us?

Q How massive are black holes?

Q/& R/ DIFU Nl gt

with our scientists

i during the week of May 2 - 6 our scie |

‘. QJ & R/ swers! (Twitter and Facebook)
Q If a black hole does not emit hght, how can we detect it? \!J

with our scientists

-

Q How massive are black holes?

Answer by Amalia Corral

Amalia Corral

Answer by Maitrayee Gupta

The XMM-Newton survey legacy for ) , . \ . .
Athena and beyond workshop This project has received funding from the European Union’s Horizon 2020

February 26 - 29 , 2024 research and innovation programme under grant agreement No 101004168
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energética’, por Francisco Carrera

Collaborations

MOTHERS
I\
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Welcome to CLAXSON!

(Classification of X-ray Sources for Novices)

CLAXSON is a platform designed to identify new objects observed in the X-ray sky with the European Space Agency X-ray telescope XMM-Newton. Be the first to find new supermassive black holes, stars, galaxies and other exotic objects in
observations taken over the last 20 years, and help astronomers unravel the mysteries of the X-ray sky.
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Natalie Webb

Organization: IRAP/CNRS

Position: Principal Investigator, "
Coordinatorfor IRAP
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Natalie is a multi-wavelength astronomer at the Institut de
Recherche en Astrophysique et Planétologie (IRAP),
Toulouse, France. She is Coordinator for the XMM2ATHENA
project, as well as head of the XMM-Newton Survey Science
Centre, the science ground segment for ESA's current X-ray
mission and Project Scientist for the X-IFU Instrument and
Science Centre, the science ground segment for the X-IFU
instrument that will fly on ESA's next big X-ray mission,
Athena. Natalie's research is focussed on the origin and the
growth of supermassive black holes seeds, and on
constraining the nature of the supra-dense matter inside
neutron stars.

XMM2ATHENA will accompany the revolution that has
taken place in astronomy over the 21 years since XMM-
Newton was launched, helping scientists to exploit
populations of sources, rather than single objects, by
providing multi-wavelength and multi-messenger
information, along with source identification, redshifts and
high level science products such as fitted spectra. It will also
embrace time domain astronomy by producing long term
variability information and providing alerts for transients. At
the same time we will be preparing for Athena by providing
robust and innovative software to enable the X-ray
community to exploit the ground-breaking data that will
come from this cutting edge mission.
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Natalie’s
talk

workshops

XMM-Newton survey legacy for Athena and beyond

XMM2ATHENA

Home SOC&LOC Abstract submission Registration Participants  Practical information v Contacts

WORKSHOP AIMS

This workshop will cover a number of topics that are important to legacy missions including catalogues, source detection, source classification and machine
learning techniques, time domain astronomy and other tools for exploiting large datasets. There will also be some discussion on citizen science and
outreach in general. It will be the chance to learn about the new software that has been developed within the XMM2ATHENA H2020 project, as well as other
similar projects, and to see some of the exciting science that has been done using the new tools. The workshop will run over three days, with invited,
sollicited and contributed talks covering all of aspects of the areas highlighted above. Poster space will also be available.

INVITED SPEAKERS

The XMM-Newton survey legacy for

Athena and beyond workshop This project has received funding from the European Union’s Horizon 2020
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EU H2020 project: April 1, 2021 to September 30, 2024
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Edit profile 12ATHEN€ XMM2Athena

63 likes - 97 followers

XMMZATHENA)

XMM2Athena
@XMM2Athena Posts About Photos Videos
This project receives funding from the @H nEU Research & Innovation Intro XMM2Athena
Programme GA 101004168. Any related tweets reflect only the views of the project ey 4.0
EU H2020 SPACE project to build the bridge T h
owner between XMM-Newton and Athena X-ray omorrow is the last day to participate in our contest.
missions If you haven't submitted your infographic yet, there's still time!
2 xmr ip.omp.eu/xmm2ather () Joined June 2021

On our website you have all the information:... See more
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- lessons learnt

Formal channels for experts have to be
maintained (but boosted)

Student-oriented activities always work!

communication: SSMM, podcasts, videos...
However:

> continuity is important
> the market is saturated — difficult to engage

=
@ Do not underestimate new channels for broad

Difficult to find a niche for new/small/time-limited projects

.y Collaboration in the team is mandatory
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