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is the Advanced LinEar collider study GROup
is a study group towards Advanced Linear Colliders
is driven by the ICFA-ANA panel
workshops endorsed by ICFA
is world-wide
is inclusive
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
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HOW DID WE GET HERE

International Committee For Future Accelerators (ICFA)
Advanced and Novel Accelerators panel (ICFA-ANA)

Chair:
Brigitte Cros (2013-18)

Chuanxiang Tang (2024-2026)
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https://indico.cern.ch/event/569406/

/7~ &)/, ANAR2017: Advanced and Novel Accelerators
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HOW DID WE GET HERGE
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= Confents

ALEGRO
Endorsed by
SN ICFA

Advanced LinEar collider study GROup

... is one of the major outcome of the ANAR 2017 workshop!

(Advanced LinEar collider study GROup) is a 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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Advanced LinEar collider study GROup

... is one of the major outcome of the ANAR 2017 workshop!

Advanced and Novel Accelerator (ANA) <& >1GeV/m
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HOW DID WE GET HERE?

https //indico.cern.ch/event/569406/
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Document broadly dlstrlbuted to
laboratories management and funding or
deciding agencies...

Towards a Proposal foran
— Advunced I.Inaar Coﬂlder‘.g

to demonstrate the existence of a
community and of a plan for ANA*
applications to high-energy physics

... is another major outcome of the ANAR 2017 workshop!
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ALEGRO INPUT FOR ESPP (2019)

Towards an Advanced Linear International Collider
ALEGRO collaboration

Abstract
This & des add | 1d 10 suppont the ALEGRO pro-
posal l’otRADrclcwmwnAA\medLuc.lnmmnmﬂ Collsder, ALIC.
based ca hugh o

Keywerds
Advanced and Novel Accek muln-TeV el

Linear collider

o

Editing Beard
Brigine Cros, Patric Mugeh, Carl Schwoeder, Simea Hooker, Philsppe Psot, Joed Eagland, Spencer Gess-
nes, Jorge Vieira. Edda Gschwendiser, Jean-Luc Vay, Michael Peskin

ALEGRO collahoration members as of September 2018 : Enk Adll', Weiming As®, Nkolay Andreey?, 7]
Oznur Apsimoa’, Ralph Assmasa’, Jean-luc Babigeon®, Robent Bingham™. Tom Blackburn®, Christo-
pher Brady”. Michael Bussmann'®, Bruce Carlsten™’. James Chappell”, Jan Bin Ben Chen', Se.
bastien Conde', Laura Comer'”, Benjaman Cowan'®, Brigine Cros*”, Joel England'™, Eric Esarey'”,
Ricurdo Fonseca™ |, Brian Fosier™ !, Spencer Gessaer'?, Leonida A Gizzi®™, Dantel Goedon®' | Edda
Gschwendiner™, Anthony Hartin®, Bernhard Hadding®!, Mark Hogan'®, Simon Hooker™ . T. Hughes H

#_ Alexel Kanareykia™, Stefan Karsch™, Valentin Khoze™, Pawan Kumar®, Wim Leemans'”, Fran- I nte rn at IoONa I
cots Lemery”, Ang Li™, R. 11", Viadysay Libov®, Emily Sestrunk Lisk™, Michael Lisos™. Gregor
Loisch®, Nelsoa Lopes™ ™. Olle Lundh™, Alexey Lyapin®. Edu Mann', Mattizs Marklund®, Ti- A N A
mon Mebeling'”, Putrc Muggli** =", Pietro M, %, Zultikar Najmudin™, Uwe Niedermayer®, Jens

Osterhoff™, Marc Palmer'?, Rajeey Pattathil ™, Machaed Peskan®, Prulippe Piot™, John Power™, Alexan.
der Pukhov ", Heather Ratcliffe*!, Mare Riembau *, Veronica Sanz*, Ganluca Sarm*, Yun Savelier™, Communit
Levi Schacheer'®, Ln.nsmper Narbent Sch bergee™ | Carl Schroeder™, Sarah Schroeder”, y
Daniel Schulie", Andres Seryi ', Sergey Sbcl:lkunnw“ (‘mg Siders™, !:\genyn&m&m Ly Chmlnphc
Sumon-Baissoa '™, Michael Sp ky™, 77, Andrzej Szcrepkowscz ', Roxana Tarkeshiaa”,
Johantes Thomas™, Juqulm" v mm“ Paolo Ti 2, Vasili Tsakanov™, Jean-Loc

Vay'™, Jorge Vieia™, Henni Vincents™*, Roman Walezak®', Dan ng"’. Stephen Webb ™Y, Glen White

* Guoxiag Xia', Hitoshs Yamamoto™, Tevoag You™. Igor Zagorodan™ -

! Univ Norway, Oslo, Noreay

# UCLA, Los Angeles, California. USA
* IHED, Moscow, Russia

¥ Univ. Manchester, UK

* DESY. Hamburg, Germany .

“LAL 0oy Fre arXiv.1901.10370
* Chabmers, Sweden

¥ Warnick, UK

Y HZDR, Germany

HULANL, Los Alamos. New Mexico, USA

2 Universaty College Loadon, UK
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Towards an Advanced Linear International Collider
ALEGRO collaboration

Abstract

This document provides additional isdormation o suppont the ALEGRO pro.
posal for R&D relevan o an Advanced Lisear Intersatioeal Collsder, ALIC,
based ca hagh gradiest accelenion concepes.

Keywords

o Advanced and Novel Accelerators, muln-TeV elecoron- positron binear collider
—
o

o Editing Board

~
- Brigine Cros, Patric Muggh, Carl Schroeder, Sunca Hooker, Philsppe Psot, Joed Eagland. Spencer Gess-
) nex, Jorge Vieira, Edda Gachwendizer, Jean-Luc Vay, Michael Peskin
"

We will again produce a document!
We expect all speakers to write a “one-page summary” of their presentation!

(no original results expected)
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';__; der Pukhm - Huxh.l Ru-.luh:“ Marc Ru.mbuu eronica \.ml‘ (:unluu Sarmi¥, Yur Savelier” CO m m u n it
o Levt Schacheer™®, Lucas Schaper”, Norbent Schoesenberger™ | Curl Schroeder™. Sarah \c.hr\-cd:-r y
_‘_ Dantel Schulie®’, Andret Seryi ', Sergey Shebelkunoy ™, € ralg Siuders™, Evgenya Sumakov **. Christophe

Ol Sumon-Baisson '™ \L;h.;l hpmnmnh . Chaistina Swinsoa™ , Andrzej ‘auar&nw\nz" Rux.-m‘l’.z\rsmm".

.o Johannes Thomas™, Juspeng Tian™, 1V, Tilbarg", Paolo Tomassink™, Vasili Tsakanov™, Jean-Luc

— Vay™, Jorge \nuu"' Henni Vincents™, Roaun W.Luk“. Duan Wang™, Stephen Webb ', Glen White

%:JI * Guoxiag Xia', Hitoskd Yamamoto™, Tevoag You™. lgor Zagocodno™
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FORD

ALEGRO 2018 workshop at
Oxford

26 March - 29 March 2018, Oxford, UK

aLecroworksior209  ALEGRO WORKSHOP 2019 CERN
26-29 March

RO 2023

\ H
.

ALEG

Y Hamburg, Germany
Brigitte Cros, Richard D’Arcy, Patric Muggli, Jens Osterhoff
_ngm;mon: Daniela Koch

ALEGR02023 Workshop
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ALEGRO 2018 workshop at
Oxford

26 March - 29 March 2018, Oxford, UK

aLecroworksior209  ALEGRO WORKSHOP 2019 CERN
26-29 March

~

Next: USA 2025? .. -
Driven by US ANA panel members? s JEVREL

‘Administration: Daniela Koch

ALEGR02023 Workshop

© Pp. Muggli
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Timelines for R&D on plasma-based colliders

Single-stage
accelerators
(proton-driven)

Single/multi-stage
accelerators
for light sources
[electron &
laser-driven)

Multi-stage
accelerators
(Electron-driven
or laser-driven)

© Pp. Muggli

Timeline (approximate/aspirational)

0-10 years 10-20 years 20-30 vears
Demonstration of: Fixed-target experiment (AWAKE) [ ][RR0 (exp & theary]
Preserved beam quality, zcceleration invery long plasmas, | Dark-photon searh, strong-field QED experiment etc. [ HEP facility
plasma uniformity (longitudinal & trarsverse) (50-200 GeV' e-)
Demanatr ation of: Energy -frontier collider

Use of LHC beams, Te acceleration, Beam delivery

10 TeV c.o.m electron-praton collider

IDerruanstr ation of:

whra-kow emiTtances, high rep-rate/hagh effinency e-beam and
Laver drivers, Long-tenm operation, potential itaging. positrons
(EuPRAXIA)

5- 10 years

Pre-CDR (HALHF)

R&D on plasma-based light sources will de-risk HALHF and
other plasma-based collider concepts considerably

Timeline (approximate/aspirational)
10-15 years

15-25 years

[ | Foas ity stuty
| RBD fexp & theary)

:I HEP OcilTy farmr
srant af snirustion

Simulation study
to determine
self-consistent parameters

Dracanits dtion af: Multistage tech demonstrator
sealaba vtaging, detver dintribntion, s1sbillsation Strang-fleld QED experiment ﬁ
(actave and passna) (25-100 GeVe-) Facility upgrade
Demonstration of: """""'%
High wall-plug efficiencyle- -drivers), preserved beam quality & spin polarization, high colider
rep.rate, plasma temporal uniformity & cell cooling {250-380 Ge¥ c.oum)

Facility upgtadel

[demonstration goals)

Damonstration of:

energy recovery schemes, compact bearn delivery systems

Energy-efficient positron acceleration in plasma, high wall-plug efficiency (laser-drivers], ultra-low emittances,

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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Single-stage
]
accelerators

(proton-driven)

Single/multi-stage
accelerators
for light sources
[electron &
laser-driven)

Multi-stage

accelerators —
[Electron-driven
of laser-driven)

© Pp. Muggli

eSPP (IN EUROPE)

G
Timelines for R&D on plasma-based colliders

Timeline (approximate/aspirational)
0-10 years 10-20 years

VEArS
RED [exp & theory]
A EP facility

Energy -frontier collider

Wim'’s Talk!

Fea sy study
[ | A8D fexp & theary)

: HEF oAy Eansr
arant af snetrustiang

hybeid
Facility Lpgradel

Energy-efficient positron acceleration in plasma, high wall-plug efficiency [laser-drivers], ultra-low emittances,

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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High-energy particle physics is the largest supporter of wakefield R&D in the US (DoE-HEP)

Shimvaihasrece 8 DE S A |
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P5:
Highlights the importance of accelerators and the need for R&D to meet the needs of the future of the field

Supports a offshore Higgs factory this decade based on ready to build technology: either ILC or FCCee
Other Higgs factory options may be evaluated by the next P5 if neither goes forward

Supports R&D toward a cost-effective 10 TeV pCM collider based on proton muon or possible wakefield
technologies including an evaluation of options for US sitting of such a machine with a goal of being ready to
build major test facilities and demonstrator facilities within the next 10 years

10 TeV is the motivating target, and staging steps at lower energies should support this goal

Emphasis on targeted collider R&D investments for developing comprehensive designs with cost models
guiding technology advancements and collider pathways establishing advanced performance benchmarks for

detectors and accelerators and training the next generation of experts. Including accelerator and detector.

A key next step for the wakefield community is delivery of an end-to-end design concept for 10 TeV including
cost scales with self-consistent parameters throughout

© Pp. Muggli
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SNOWMASS & PS (USA)
High-energy particle physics is the largest supporter of wakefield R&D in the US (DoE-HEP)

P5:
Highlights the importance of accelerators and the need for R&D to meet the needs of the future of the field

y: either ILC or FCCee
s forward

Supports a offshore Higgs fac
Other Higgs factory opt

Supports R&D toward a cost- bn or possible wakefield

technologies including an eva Cameron’s Talk! with a goal of being ready to

build major test facilities and
10 TeV is the motivating support this goal

Emphasis on targeted collide designs with cost models

guiding technology advancements and collider pathways establishing advanced performance benchmarks for

detectors and accelerators and training the next generation of experts. Including accelerator and detector.

A key next step for the wakefield community is delivery of an end-to-end design concept for 10 TeV including
cost scales with self-consistent parameters throughout

© Pp. Muggli
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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 worldwide ANA activities (ICFA panel!!!)

Coordinate US/Europe/Asia efforts

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!

Expected outcome of this workshop!

© Pp. Muggli
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Understand the landscape (science, coIIaboratlon)

Sustainability:

ANA collider:
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2x shorter, 2x less concrete, less SF,, Y(>4) x more sustainable!
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THANK YOU!!!

ALEGRO 2024 e Endorsed by

o=

ALEGRO Worksh.op 2024 Llsbon 19-22 March

nuee thank YOU to Jorge and all the LOC!

Enjoy the workshop!
Thank you for participating!
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