
© P. Muggli P. Muggli,  ICFA Meeting 2024, 07/21/2024

Patric Muggli

Max Planck Institute for Physics

Munich
muggli@mpp.mpg.de

https://www.mpp.mpg.de/~muggli

REPORT
ICFA MEETING, JULY 20, 2024

ICFA-ANA PANEL

mailto:muggli@mpp.mpg.de


© P. Muggli P. Muggli,  ICFA Meeting 2024, 07/21/2024

PANEL MEMBERS

Bruce Carlsten, Los Alamos National Laboratory (LANL), USA
Brigitte Cros, Centre National de la Recherche Scientifique (CNRS), Université Paris Sud, France
Massimo Ferrario, Istituto Nazionale di Fisica Nucleare (INFN), Italy
Simon Hooker, University of Oxford, UK
Tomonao Hosokai, Univ. Osaka, Japan
Masaki Masaki Kando, National Institutes for Quantum and Radiological Science and Technology, Japan
Patric Muggli, Max Planck Institute for Physics (MPP), Germany, (chair, May 1, 2024)
Jens Osterhoff, Lawrence Berkeley National Laboratory (LBNL), USA
Philippe Piot, Northern Illinois University (NIU), Fermi National Accelerator Laboratory, (FNAL), USA
James Rosenzweig, University of California, Los Angeles (UCLA), USA
Carl Linstrom, University of Oslo, Norway
Chuanxiang Tang (previous chair), Tsinghua University, China
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PANEL MiSSiON

Mission
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MAIN ACTIVITY: ALEGRO 2024

Endorsed by

Co-chaired by:

Jorge Vieira (IST, Lisbon)

Brigitte Cros (U. Paris Sud, Paris)

Patric Muggli (MPP, Munich)
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WHAT IS ALEGRO*?
is the Advanced LinEar collider study GROup
is driven by the ICFA-ANA panel

workshops endorsed by ICFA
is inclusive

worldwide
structures, plasma, particle beams, laser pulses, …

has no source of funding (so far)
did, and will continue to promote ANAs for application to particle 
physics 

Founded in 2017 by B. Cros, P. Muggli and the ICFA-ANA panel

*Advanced LinEar collider study GROup: study group towards Advanced Linear Colliders. 
ALEGRO's general charge is to coordinate the preparation of a proposal for an advanced 
linear collider in the multi-TeV energy range.
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SERiES OF WORKSHOPS

2017

2018

2019

2023

2024
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PROGRAM ALEGRO 2024

Monitor progress

Understand the landscape (science, collaborations)

ESPP, Snowmass, P5

Sustainability: feature advantages, sustainability:

ANA collider: 2x shorter, 2x less concrete, less SF6, y(>4)x more sustainable!
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Wim Leemans, Europe

ESPP supports investigation potential of LWFA/PWFA (for HEP)

Effort driven by the LDG (Leemans, Pattathil)

Pre-CDR 2026

based on HALHF, asymmetric (conventional 31e+, PWFA 500e- GeV) Higgs factory 

many possible upgrades presented

higher CM energies, multiple IPs and detectors, gg collider, …

Broader roadmap includes:

AWAKE, EuPRAXIA, HALHF

all R&D for HEP or PP applications: staging, high rep-rate drivers, etc.

Cameron Geddes, USA

Snowmass, P5

10TeV lepton collider, i.e., e-e+, e-e-, gg for advanced concepts

existing effort, LBNL, SLAC, Argonne

STRATEGiES
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ESPP (IN EUROPE)

ESPP clearly mentions need for R&D of ANAs
Update of the ESPP roadmap
Driven by the laboratory directors group (LDG), Wim, Rajeev
Emphasis on “other than TeV collider” contributions!
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Sustainability

Essential

Asset of ANA-based acceleration: high-gradient, less concrete, higher luminosity/power, ...

Diversity of contributions

EU: AWAKE, EuPRAXIA, HALHF, injector for PETRA IV and CEPC

US: 10TeV lepton collider 

ANA community needs funding to make progress

Main effort based on numerical simulations

Exploit unique parameters of ANAs (high gradient, compactness, sustainability, …)

ICFA-ANA/ALEGRO has a role to play … complementing existing efforts/projects/collaborations

10TeV lepton collider pre-conceptual design

SOME TOPICS DISCUSSED
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Document

Summary of the workshop

“One-pager” from each presenter

To be distributed: arxiv, ICFA panel, etc.

OUTCOME OF THE WORKSHOP
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ROLE OF ALEGRO/ICFA-ANA?

Expected outcome of the workshop!

Gather the community to discuss progress and plans towards …

Structure the community around the development of a linear collider

Monitor progress in, and determine the state-of-the-art of the ANA field

Understand the landscape …

Inform ICFA about activities about worldwide ANA activities (ICFA panel!!!)

Coordinate US/Europe/Asia efforts, complement existing programs/collaborations, …

Possibilities to obtain funding:

Identify best tools among existing collaborative programs funded by EU (e.g. , doctoral 
network, ERC synergy,...) to fund a simulation design study towards a pre-CDR for a TeV
collider

Other options to be identified (US, ...)

Requires strong community involvement!
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ROLE OF ALEGRO/ICFA-ANA?

Expected outcome of the workshop!

Complement existing effort through coordination and quest for funding

Contribute to 10TeV CM collider pre-CDR, already on-going in the US

Determine through general studies and numerical simulations parameters of key elements:

interstage concepts, scaling of interstage; plasma mirrors; witness bunch parameters; 
plasma-based injector, IP physics;  beam delivery system; plasma sources;  accelerator 
module, two plasmas and inter-stage, 100GeV(?) modules; drivers

Gather a group of 'enthusiasts' to:

determine state-of-the art

prepare a funding request:

US DoE ongoing effort

EU funding

joint US-EU finding (NSF?)
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Energize the very diverse and fragmented ANA community towards applications to high-
energy physics

Coordinate worldwide efforts

Complement existing efforts

Search for funding … (EU)

Motivate US panel members to organize ALEGRO 2025 (will request endorsement)

ICFA-ANA PANEL ACTIVITIES

Thank you!


