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During the second day, working groups will be formed and these groups will convene in parallel in the
morning of the third day for a common restitution in the afternoon, and a discussion for a common
proposal for Multi-Messenger Astrophysics answering to the European Union call. HORIZON-INFRA-

2023-SERV-01-02

(LR — 09:10 Welcome
Orateurs: A. Kouchner, S. Katsanevas
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Astrophysics Centre for Multimessenger

studies in Europe ACME
Kick-Off meeting September 16-17, 2024
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Cf. Press Release on October 1st
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And MM is not any more the future but already
the present.

Efforts on going all across astronomy,
including gamma-ray astronomy

From O. Blanch ACME Kick-off

Establishing a lasting link between communities is the underlying objective
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radio/microwave infrared/optical X-rays gamma-rays neutrinos cosmic-rays
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The Universe is opaque to EM radiation for V4 of the spectrum,
I.e. above 10-100 TeV where IceCube sees cosmic neutrinos.
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Funded under
Research infrastructures

Objective: ACME is set up to realize
an ambitious coordinated European-
wide optimization of the accessibility Total cost

. . € 14 499 999,34
and cohesion between multiple

' : 144
instruments, data and expertise, €14 49999925

focused on the new science of multi- Coordinated by

messenger astrophysics. CENTRE NATIONAL DE LA RECHERCHE
SCIENTIFIQUE CNRS

I I France
Funded by Funded by the European Union. Views and opinions expressed are however those of the author(s) only and
the European Union  do not necessarily reflect those of the European Union or of the European Research Executive Agency (REA).

Neither the European Union nor the granting authority can be held responsible for them.
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Consortium: 40 partners, 15 Suppported by:
countries, over 30 research

infrastructures (observatories and AstroParticle Physics European
detectors, cyberinfrastructures and Consortium APPEC .7 Ap

expertise centers) from Astronomy
and Astroparticle domains, covering
GW, Gamma & X-rays, neutrinos,
CR, radio, optical.

A planning and advisory Network for
European astronomy ASTRONET %

The ACME project coordinator Prof. Antoine Kouchner (CNRS/Université Paris Cité),
and co-coordinator Paolo D’Avanzo (INAF), represent each community to ensure
balance and drive cross-domain collaboration.

Funded by Funded by the European Union. Views and opinions expressed are however those of the author(s) only and
the European Union  do not necessarily reflect those of the European Union or of the European Research Executive Agency (REA).
Neither the European Union nor the granting authority can be held responsible for them.
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. ACME

Objectives: The Astronomy and Astroparticle physics research infrastructures involved in this proposal
will lay the foundations for building a new ecosystem for a deepened, stronger and long-term vision
collaboration with the aim to:

1. implement the European roadmaps’ recommendations and act as a pathfinder to broaden, improve
and align the accesses to the respective Rl services and data

2. provide a harmonized transnational and virtual access to world-class Rls

3. develop centers of expertise

4. improve the science data products management

5. develop and improve interoperable cyberinfrastructures for alert sending and better manage
coordinated observations

6. provide training for a new generation of scientists and engineers

7. open the astrophysics data sets to other disciplines and increase citizen engagement in scientific
research

7 Work Packages (WP) corresponding to the objectives above

ACME obijectives are to implement the Astroparticle Physics European Consortium’s (APPEC) and the
Planning and Advisory Network for European Astronomy’s (ASTRONET) roadmaps’ recommendations

https://www.appec.org/roadmap/ https://www.astronet-eu.org/?page_id=521
Funded by Funded by the European Union. Views and opinions expressed are however those of the author(s) only and
the European Union  do not necessarily reflect those of the European Union or of the European Research Executive Agency (REA).

Neither the European Union nor the granting authority can be held responsible for them.
AHEAD2020 workshop 21-23 October 2024 EGO, Pisa
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N WP1 Coordination & Management

Antoine Kouchner (Coordinator), Paolo d’Avanzo (Co-coordinator), Julie Epas (PM)

e (Coordination of the work across all WPs to ensure the achievement of the
scientific and technical objectives

* Interface and communication with the European Commission

* Nominate expert panels for the selection procedure for TNA if needed, in
collaboration with the Consortium and the respective WP leaders

* Prepare the Research Infrastructure strategic report on the Transnational
Access landscape, with recommendations for the future

* Implementation of the Project Website, with an interface for management
of the activities of the Centres of Excellence

 Data Management Plan
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s7, WP2 Transnational Access for Multi-messenger and
time-domain Astrophysics

WP leaders: Rob Beswick, Damien Dornic, lzabela Rottmann

- Provide Transnational access (TNA) to world-class Research Infrastructures
with complementary observational data: radio, high-energy gamma rays,
neutrinos, cosmic rays

- Develop and implement the TNA procedures for new Infrastructures

- Facilitate new, innovative science via cross-disciplinary programmes and
increase scientific impact

- By linking Astronomy & Astroparticle communities, extend the user
communities and enable new science via access to multiple facilities
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DELIVERING TRANSNATIONAL ACCESS FOR
MULTI-MESSENGER AND TIME-DOMAIN

+ ACME will enable open Transnational Access to 9
EVN (JIVE, Tr, Ir, Mh, Yb), world-leading spanning radio, optical, and high-
LOFAR, e-MERLIN, Eff energy astrophysics, alongside astroparticle

facilities.
CFHT

» Rl with existing open access processes will offer TA
from year 1: EVN, LOFAR, e-MERLIN, Effelsberg,
CTA, MAGIC CFHT, MAGIC

» The remaining facilities will deliver TA after the
Auger, KM3NeT development of TA process (year 2 onwards):
KM3NeT, Pierre Auger Observatory, (CTAO)

Author: Rob Beswick, ACME Kick-off
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https://indico.in2p3.fr/event/33636/

,\‘i‘ WP3 Provision of scientific expertise for multi-
messenger observations

WP leaders: Marica Branchesi, Zsolt Paragi

* WP3 will provide access to expertise through the establishment of a virtual
expertise network of key European players in multi-messenger astronomy.

e Each Centre consists of a network of distributed nodes

* Provision of expertise on the infrastructures, observations, data analysis
and interpretation, joint MM analysis

* Implementation: hands-on sessions, help desk user support, visits to the
Centres of Expertise.
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A WP3 Centres of Expertise

JOINT CENTERS OF EXPERTISE ANTARES, KM3NeT,

Virgo, ET
JCE-GW JCE-NeCR IceCube, and PAO
Gravitational-Wave Neutrino and Cosmic-ray
Astronomy Astronomy

CTAO, MAGIC,
.E.S.S.

XMM, Swift,
Integral, XRIM,
NICER, Nuster,
HERMES, SVOM,
EP

JCE-Xray

X-ray Astronomy

JCE-GaHE/VHE
High-energy and VHE
Astronomy

JCE-OPT/NIR

near Infrared and Optical
astronomy

JCE-RA

Radio Astronomy

TNG, Asiago, ESO-VLT,
Rubin LSST, JWST,
BHTOM EVN, e-MERLIN, LOFAR

Author: Marica Branchesi, ACME Kick-off

AHEAD2020 workshop 21-23 October 2024 EGO, Pisa



}f, WP4 Provision of improved access to near-real
time and archival multi- messenger data

WP leaders: Andrii Neronov, Lukasz Wyrzykowski

 Main objective is to provide Virtual Access (VA) to online services enabling a
combination of the data products of the various telescopes and detectors,
together with the relevant modeling tools, within multi-messenger data
analysis workflows.

* Second objective: lower the barrier of learning practices of the other
communities via harmonization of standards for data access and analysis tools

« Third objective: facilitate decision taking for planning of the follow-up

observations via provision of services for on-the-fly analysis of archival multi-
messenger data.
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WP4 Archives and Data Format

LOFAR Long-Term
Archive

Infrastructures involved

TA)
https://www.astron.+l

Auger Open data Archive

https://opendata.auger.org/

INTEGRAL Science Data Centre
(ISDC)

ntps:/iwww.isac.unige.ch/

Gravitational Waves Open Science Centre

(GWOSC) https:/iwww_gw-

openscience.org/

CosmoHub
https://cosmohub.pic.es/hom

©

JupyterHub at JIVE

https://jupyterhub jive.eu

KM3NeT Open Data
Centre

MAGIC data

archive

“https //magic pic.es

)
s"a‘ ’

&

Cosmological Web Portal

https://c2papcosmosim.uc.Irz.de/

Y archives

Max-Planck Institute for Radioastronomy data

TP

Ir-ponn.mpg.ae/

IRAM data archive

Black Hole Target and Observation
Manager

T(BHTOM) hitps://bhtom_Space

Multi-Messenger Online Data
Analysis

DAY https/mmodaio

https://iram-institute.org

Author: Andrii Neronov, ACME Kick-off

Space Science Data Centre

(SSDC)
“https7Wwwssdcasiit
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A WP5 Improved coordination for real-time
detection of transient events and low-latency
alert management

WP leaders: Fabian Schussler, Marek Kowalski

Goals:

* Create a real-time ecosystem, in which researchers obtain virtual access to
different, essential and improved alerts streams

* Provide tools to manage and analyze the streams

* Visualise the data and organize follow-up observations based on detections
made in near real time
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Q\f{} WP5 Real-time alerts and follow-up observations

Users ]

ACME realtime
Alert
eco SySte m visual?zation

Archival
catalogs

Astro-COLIBRI

>
SkyPortal /

Scheduling Realtime data
of follow-up management

observations Data formats (TBD)
European WP5 internal

i WPS5 external

BHTom

tilepy initiative

Multi-messenger alerts

Author: Fabian Schissler, ACME Kick-off
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N WP6 Training for scientists and engineers

WP leaders: Natalie Webb, Heidi Korhonen

* Assist the scientists in taking, analysing and interpreting multi-
wavelength/messenger observations and coordinating efforts

 This will be achieved via conferences, workshops, schools and hackatons and
through providing dedicated training material

* Strong synergy with the actions in the other work packages

Author: Heidi Korhonen, ACME Kick-off
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Multi-wavelength/messenger conference: The

ACME training plan

N WP6 Training for scientists and engineers

1 gravitational wave sky and complementary obsewatlmm-vw\ H H
2 Workshop / hackathon - Archives and real-time data access  in-person TO+8m Yea rly la rger Co nference in hybrl d format
3 Workshop - MAGIC virtual
4 Workshop - Citizen science virtual TO+10m
D o i pereon e Several smaller pre-defined virtual
6 Workshop - open call for topic in-person T0+12m g
7 Workshop - SNEWS / outreach virtual TO+14m | 2nd year an d IN-person eve nts eve ry year
Multi-wavelength/messenger conference: The transient
B inlverss: n he siibin ors fybnd sl ] 14 Small conference - LSBB/iDust in-person TO+26m  3rd year
2 Sdiogl - UGy o100 L Lk 15 Workshop - Swift / XMM-Newton virtual T0+27m
10 Training - neutrinos - in person in-person TO+19m Mult lenathl " Th
) Il for topi ) ulti-wavelength/messenger conference: The
L Wo,rk_ShOp 5 oo il L et ali] 16 multi-wavelength/messenger sky in the SKA era hybrid T0+28m
12 Training - LOFAR in-person T0+23m T 2
> = 17 School - optical instrumentation in-person T0+29m
13 Workshop - open call for topic in-person T0+24m " x
18 Workshop / hackathon - Rubin/Rubin brokers in-person T0+30m
19 Workshop - open call for topic virtual T0+32m
20 Workshop / hackathon - Archives and real-time data access in-person T0+33m
Yea rly (o) pe n ca I |S fo r Vi rtu a | 21 Workshop - open call for topic in-person T0+34m
d . { 22 Workshop - Well-being virtual TO+36m
anain- p erson events Multi-wavelength/messenger conference: The high
23 energy sky, archives and real-time data access hybrid TO+39m  4th year
24 Training - LOFAR, Effelsberg, eMERLIN, EVN, IRAM (NOEM: in-person T0+40m
La rge eve nts ~100 people 25 Workshop / hackathon - Archives and real-time data access in-person TO+41m
26 Workshop - open call for topic virtual T0+43m
~o
Sma“er events 12-35 people 27 Workshop - Swift in-person TO+44m
28 Workshop - open call for topic in-person TO+46m
29 Workshop - CTA/Pierre Auger virtual TO+48m

Author: Heidi Korhonen, ACME Kick-off
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N WP7 ACME for environment and society

WP leaders: Gwenhaél De Wasseige, Stephen Serjeant

The objective of this WP are to extend the ACME services for the users that do not belong to the two
main communities targeted in this call (astronomers and astroparticle physicists)

The telescopes and detectors participating in ACME monitor the environmental Parameters, store them
as auxiliary data and consider these data in studies to correct for the variable environmental effects.
These data will be made available through dedicated access services integrated into the EOSC
ecosystem.

The extraction of knowledge on variable and transient astronomical sources from vast amounts of
diverse multi-messenger data can profit from the data mining that can be provided by crowd-sourcing
and the involvement of a community of citizen scientists.

Furthermore, WP7 will provide support to amateur astronomers to calibrate and submit their
observations of transient phenomena that can then be merged with multi-wavelength/messenger data
collected by ACME RI. WP7 will provide VA to projects hosted by well-known citizen science and crowd-
sourcing
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NF-. ACME Oulook

Ambition and Need - « Dbetter coordination among messengers and
wavelength,common strategies among messengers and wavelength, increased
exchange of information among messengers and wavelength, facilitate joint
analysis among messengers and wavelength. » (O. Blanch)

« ACME offers the opportunity to maximize the science results from MM
observations from the European Commmunity ».

« ACME can help evaluate the prospects of the innovative next generation facilities
(ET, SKA, CTA, ELT, KM3NeT)». (M. Banchesi)

We have a lot to learn from AHEAD?2020 !

In advance : thank you Lorenzo, Luigi et al.
for your guidance and advices
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