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Collider Proposals at Snowmass

Implementation Task =~ Future collider proposals: 0.125 — 500 TeV; e+e-, hh, eh, py, yy, ...
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2020 Update of the European Strategy for Particle Physics
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technical and financial feasibility of a future hadron collider at CERN
with a centre-of-mass energy of at least 100eVand with an electron
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2020 Update of the European Strategy for Particle Physics
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technical and financial feasibility of a future hadron collider at CERN
with a centre-of-mass energy of at least 100eVand with an electron
LIZAAOGNRY | A33& YR StSOUNRGgSI]|] ¥

AacKS GSOKy2f 23ASa& dzyRSitld n2agngtss A RS N
high-temperature superconductorlasmavakefieldacceleration and
other highgradient accelerating structurebright muon beamsenergy
recoverylinacs

The European particle physics community must intensify accelerator
R&D and sustain it with adequate resources.

A A roadmap shouldgprioritise the technologytaking into account
synergieswith international partners and other communities such as
photon and neutron sources, fusion energy and industry.

A Deliverables for this decade should be defiriaca timely fashion and
coordinated among CERN and national laboratories and institdi@s

https:// arxiv.orgdabs/2201.07895




FCC Project Overview

Comprehensive long-term program maximizing physics opportunities

A stage 1: FCC-ee (Z, W, H, @b as Higgs factory, electroweak & top factory at highest luminosities

A stage 2: FCC-hh (~100 TeV) as natural continuation at energy frontier, with ion and eh options

A complementary physics

A common civil engineering and technical infrastructures, buildingon and reusing CERNO6s e
A FCC integrated project allows seamless continuation of HEP after completion of the HL-LHC program

FC@hh at 86116 TeV, depending on magnet
FCee at Z, WW, ZH and tt technology (NESN vs HTS)

Injection transfer lines proposed to be
into booster BALExgeriment site) Azimuth = -10.2° installed inside FCC-hh ring tunnel

————————

———————

booster
_
B Schematicofan & ., @ --------- ’ $SS = 1400 r (Second:r;' _________ SSS = 1400 rs[:m"dafy
. = m " =
N 80 - 100 km |clma (Optlc.!nal experiment m experiment
'Oﬂg tunnol erimei Experiment site) site)
’ i site)
. N
*
>
LSS = 2160 m Jgf Technical site Technical site Lss =2160m Jof Technical site
Betatron & Momentum Betatron collimation
momentum collimation
PG (Experiment site) collimation PG (Experiment site)

2065 - 2090

CepC and SppC is a similar approach in China



FCGeehighest luminosity
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enormous performance increase:

collects LEP data statistics in few minutes

Nature Physics 16, 4021 407 (2020)
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highest lumi/power of all H fact. proposals
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FCGee Accelerator R&D program

efficient RF power sources efficient SC cavities Jefferson Lab
(400 & 800 MHZ) |. Syratchev 200 M a2 bt omo e (@ rvecercony J
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FC@ee Optics and beam dynamics baseline and evolution(
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optimisation goals:

A reduced power consumption
A lower SR energy loss

A increased momentum acceptanceo g

A relaxed tolerances
A larger dynamic aperture
A simplified powering schemes

C. Garcia (EPFL), R. Tomas (CERN), L. WakdsrT.Pieloni

@ | _ _ _ Z-mode
= 1 1 1 1 2
,/ % DIPOLE ‘ { DIPOLE H DIPOLE ‘ ’ DIPOLE FODO basellne
\ ¥
\
Bl m [ed] B, [2d] B[R4 B FODO CFM
- tt-mode
.~ . ‘F\ 2L 151 B | B FODO baseli
( : |[qp : E aseline
\\ 52111 m —%
IR NN FODO CFM

YO hAF

Interaction region

FCCee t 546 nosol.sad

5001000 500 m

iiiiiiiiiiiiiiiiiiiiiiiiii

TR00 000 500 '

iiiiiiiiiiiiiiiiiiiiiziiiiﬂi%tbi

Dispersiem suppressor and Final FrJ;'u.s' P. Raimondi
Win32 version 851/55 01/03/23 07.39.52
100, T OI323 073222 0.8
90). - 0.7
80, 4 L 06
70.1 5sext. sper fingl focus '
] - 0.5
5.1  modular | |
5{1 T || || || || B 0.4
40. 1 I L 0.3
30. HeEt
! .u | 0.2
10. Yl MW A - 0.1
0 +— : - - L . - - 0.0
0.0 500. 1000, 1500,  2000. 2500.




FC@ee Optics and beam dynamics baseline and evolution(
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1 A O kor F. Carra
et al.

5i—ﬂ\p LABORATORY

Arc haltcell mockup + IR mockup | &)

AArc half-cell: most recurrent assembly of mechanical
hardware in the accelerator (~1500 similar FODO)

AMock-up A Functional prototype(s) A Pre-series A Series

ABuilding a mock-up allows optimizing and testing Girder/ - Buerltups Sextupoles
fabrication, integration, installation, assembly, transport,
’ maintenance M. Boscolo
AWorking with structures of equivalent volumes, weights, et al.
stiffness
e AL e,
P b NN 1450

Laboraoive PANIMY 4 Byt Ob4 Particitbl




FCGee positron source

CHART collaboration BSCERN with partners CNRE€LalgOrsay), INFANF (Frascati),
KEKSuperKEKSBs observer, INFRerrarac radiation from crystal, CEA (FCCH®oster design)

P3: PSI &production experiment HTS

solenoid-at SwissFElplanned for 2024/25 .

FCGee pre-injector layout

~100 m ~300 m

-l

Electron
source

P3 project funded by the CHART program

beam dump
What we want to validate with the experiment

v' Positron Yield > 3 (simulation showed > 5) with
conventional scheme (simulation vs measurement)

v' AMD: SC Solenoid with HTS technology including
mech. and thermal (cryostat) concept

RF structures: large iris aperture

Positron (and electron)
diagnostic: broadband
pickups, spectrometer and
electron beam Faraday cups

v" NC versus SC solenoids around the rf structures

Radiation from AMDHIS
solenoid with

the crystal
embedded target
v )
Crystal in/out |
o\

@ N

A g Beam stopper
\ and permanent magnet
electron beam

2 rf cavitieswith  5¢ or NC solenoids around
largeirisaperture  the rf structures under
evaluation

SPS (PBR) or
EC  HE Linac

P. Craievich, I. Chaikovska, A. Gruc
C. Milardi, et al.

Common Linac

Positron source



FCGhh option and technology challenge

1E+36

T iEas $ Fec-in X order of magnitude performance increase
£ _— In both energy & luminositywrt LHC
<, + HE
% . .
- A 100TeVem collision energy
E . o kR o phyc® Tevatrdn (vs 14TeVfor LHC)
_§ - 20 ab! per experiment over 25 years
E+ s .
E ® $ppS of operation (vs 3 aBi for LHC)
S 1E+30
0.01 0.1 1 10 100 1000
c.m. energy [TeV]
from via
LHC technology HL-LHC technology PR
8.3 T NbTi dipole 12 T NKSn quadrupole Key technology: higiield magnets

FNAL di p HTS
demonstr technology
4-1 ayceak
14.T5 NDn Hybrid

| 2019 Nb-Ti/HTS




Il n parallel to FCC studi
Hi gh Fi el d Magnet
100000 4 Developn_?ent of robust and
cost-efficient processes
LHC
10000
. Robust Nb,Sn
E
< 1000
o
c
= HL-LHC QXF\A _
3 100 Logical step for a next
%o HL-LHG 11T phase (2027-2034)
- 10
; /
1 Fresca2 Ultimat Sn Exploration of
MDPCT1 new concepts
and technologies
0.1 >
5 10 15 20 25

HFM R&D program

Bore field (T)

e s,

devetepmesepparage aR&B

CERN budget for high-field magnets doubled in
2020 Medium-Term Plan (~ 200 MCHF over ten
years)

Main R&D activities:

C materials: goal is ~16 T for Nb;Sn, at least ~20 T
for HTS inserts

C magnet technology: engineering, mechanical
robustness, insulating materials, field quality

C production of models and prototypes: to
demonstrate material, design and engineering
choices,
industrialisation and costs

C infrastructure and test stations: for tests up to ~ 20
T and 20-50 kA

Detailed deliverables and timescale being defined
through Accelerator R&D roadmap under development

L. Bottura, F. Gianotti, A. Siemko, B. Auchmann



Energy Frontier Higgs Factories

HFM developments in the colliders landscape

Dipoles | Quadrupoles| UndulatordWigglers | Detectors Field (T)
FC&e | | IRQuad | | = | <3T |
CEPC |Ff_% .. 3 ' <5T |
ILC : 3eneficial Technolog 2T
CLIC 3 3 <25T I
1@@%‘*1%1‘111%111111111111111' ---- = 16120 T -
SppC 3 3 < 12F24T
| ‘ | c
Muon | LTS and nabling Techr olo%)é%di

Exploration at lower fields: possible reductioncoyo power, lighter
YF3AySidas Y2ZNB STFFAOASY UL 2
High field beyond Nb3Sn

LJU
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LHeCGand FC&h: twin machines
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ILC Candidate Location: Kitakami, Tohoku

The ILC250 accelerator facility

e- Main Linac

Beam dump

&+ Main Liinac Bunches of ~10%0 e+/e- Undulator positron source

Photon L-band SW NC
collimator Pre-accelerator capture cavity
: : (pol. upgrade) (125-400 MeV) | chicane
| aux. source (500 MeV) ‘ Target 3GeV S-band NC E /
: N Flux concentrator drive linac “ [l 1%

A Creating particles Sources fﬂffm"‘“*g\ ol = e
SC helical undulator ‘a‘%a‘-’ |

dump
AMD (FC) “solenoid

Capture RF
(125 MeV)

A polarized elections/positrons

e- dump
i 150-250 GeV
=% e-beam to BDS

Electron driven positron source

A High quality beam Damping ring
A low emittance beams

International Linear
_ Collider (ILC) (Plan)

Euro-XFEL
Operation started from 2017

der construction) -100 cryomodules
-800 cavities

A Acceleration Main linac

ILC

A superconducting radio frequency (SRF) I e e

beV (CWy @ Cornell ® -250 GeV (Pulsed)
bac FNAL® INFN
JLab @ KEK

SINAR®
SHINE (under construction)

-75 cryomodules
-~600 cavities

A Collide them Final focus

A nano-meter beams

A Goto Beam dumps

14.03.23 SteinarStapnes Linear Colliders Recent talks (with more referencegeFACT1 andeeFACTI2,



https://agenda.infn.it/event/21199/contributions/168888/attachments/96229/132492/ILC_AFG_v1.pdf
https://agenda.infn.it/event/21199/contributions/178820/attachments/96634/133146/eeFACT_ILC-Power_List_220916.pptx

Technical work in progress 1 European focus

Recent progress:

A subset of the technical activities of the full ILC preparation phase
programme have been identified as critical. Moving forward with these is
being supported by the MEXT (ministry) providing increased funding.

; fotri : : N : Personnel with interest and skills in European
European ILC studies, distributed on five main activity areas, is foreseen to labs/Univ.. local infrastructure

concentrate (for the accelerator part) on these technical activities :

Al with three SC RF related tasks
CERN LC, project

A SRF: Cavities, Module, Crab-cavities S (T
existing LC
A2 Sources resources at CERN)

A Concentrate on undulator positron scheme i fast pulses magnet,
consult on conventual one (used by CLIC and FCC-ee)

A3 Damping Ring including kickers

A Low Emittance Ring community, and also kicker work in CLIC and FCC EAJADE, MC exchange project
supporting Higgs factory

... ) ersonnel exchange to Japan
A4 ATF activities for final focus and nanobeams P and the Ugs P

A Many European groups active in ATF, more support for its operation
expected using the fresh funding

A5 Implementation including Project Office
A Dump, CE, Cryo, Sustainability, MDI, others (many of these are
continuations of on-going collaborative activities)

Material funds as
estimated (major/core
part from KEK), in some
cases complemented by

local funding

EAJADE MC: Information at LINK


https://agenda.linearcollider.org/event/9762/contributions/50949/attachments/38269/60112/20220715.EAJADE.ILC-EU.pdf
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Compact Linear Colllder (CLIC) ©

e ’iii»»)) W) Drive beam allows compactness, = ,.i(oooi
g limited cost and power 7/ T

Drive Beam Accelerator
1.91 GeV, 1.0 GHz
@95 m
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T S e
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2.2km
e~ Main Linac, 190 GeV, 12 GHz, 72 MV/m, 3.5 km e*Main Linac, 190 GeV, 12 GHz, 72 MV/m, 3.5 km
TA IP TA
300m ~ 11.4km 300m
Spin Rotator Boogtgreblni:c)
))»)))) CAPTION

389 m Pre-Injector Primary e Linac CR : Combiner ring
et e*Linac fore* productlon TA : Turnaround
MAIN BEAM 359 m PDR 0.2 GeV 5 GeV DR : Damping ring
COMPLEX

J («(“"—.—\(«("‘—a PDR : Predamping ring
Target Gun BC : Bunch compressor
y L_ J BDS : Beam deliv_ery system
«((“ ((«(“F a :’ .: Igtar:?:non point

Spin Rotator Injector Linac Pre-Injector DC Gun
2.86 GeV € Linac
0.2GeV

380 GeV

Stages possible: 0.38, 1.5 and 3 TeV

Power [MW]
[
Fodi
=

drive beam
- detector main beam
mm BDS 200
mm accelerator 100 MV/m

180 ¢

E Optimised for cost 160 |
... Sesocoacoanoaa and power e

B accelerator 72 MV/m

31 32 33 34 35 36 37 38 39 4 41

Cost [a.u.]

unused arcs 15



CLIC Work

Project Readiness Report as a step toward a TDR
Assuming ESPP in ~ 2026, Project Approval ~ 2028, Project (tunnel) construction can start in ~ 2030.

Luminosity:
Beam-dynamics
studies and
related
hardware
optimisation for

nano beams

X-band studies:
For CLIC and
applications in
smaller linacs

RF efficiency and
sustainability studies

19



LCs towards much higher energies

CLIC is highest energyT@\) detailed proposal
with a CDR

Rough rule of thumb Linear Colliders: | | L -@- FCC-ee (2 collision points)
A cost proportional to energy (need disruptive ~ 100- o CLIC
technologies for a LC going much beyand g A-ILC
much higher gradients) T 104 @ MAP-MC
A power proportional to luminosity need higher 3 .
power efficiency N% oo BB T MWICT e RSNl : ~
o
No convincing study of improvingm/P ratio for ‘é 0.1
LCs at mulifeVenergies well above BeV even %
maintaining it is hard. 0:01 =
Going beyond JeV(with other RF methods) 0'0010.01 0.1 ]
would require very small beams, extreme Vs (Tev)

requirements for stability, improved watlug to
beam efficiency, etc.
It is not only a question of gradient.

Steinar StapnesLinear Colliders
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Muon Collider Overview

adz2zy O2ff ARSNJI KI& 0SSy &aGdZRASR Ay GKS | { o6daal!téox
Ff GSNY I GAPSEa KIS 0SSy O2YaARSNBR | LbCb 6d4[ 9aal!
Renewed interest thanks technology and design advancesd Would be easy if thenuonsdid not decay
new goal ofvery highenergy, highluminosity lepton collisions Lifetime is =4 x 2.2> a
Proton Driver Front End Cooling Acceleration Collider Ring

— OOA

Buncher

SC Linac
Buncher
Combiner
Capture Sol.
Decay Channel
6D Cooling
Bu%ch
Merge
6D Cooling

Accelerators:
Linacs, RLA or FFAG, RCS

Phase Rotator
Final Cooling

Accumulator

MW-Class Target
Initial 6D Cooling
Charge Separator

Protons producepions
which decay intanuons
muonsare captured

Short, intense
proton bunch

lonisationcooling Acceleration to

, - Collision
of muonin matter collision energy



Muon Collider Overview

a dz2 y (")2ff)\I:QSNJ Kl a c‘>§§y' é}'dZﬁ)\?E{ AY GKS ' { oda!t 0z
- f NYI A @dSa KIS 6SSy O2yaAiARSNBR ru LbCb 64a[ 9aa
Renewed interest thanks technology and design advancesd Would be easy if thenuonsdid not decay
new goal ofvery highenergy, highluminosity lepton collisions Lifetime is =4 x 2.2> a
Proton Driver Front End Cooling Acceleration Collider Ring
5 _ _ L E;O_OE “ | a5 = E E = =
g 8 £ £ |=%Key work
Y E & § |22 A Design of critical beam complex
< =~ A Address technologies 3Cs
A Prepare demonstrator
: Protons prouucguiuiis :
Short, intense hich d - lonisationcooling Acceleration to Collision
proton bunch U B2y IninLss of muonin matter collision energy

muonsare captured



Key Challenges

0) Physics case

4) Drives thbeam quality 2) Beaminduced

MAP put much effort in design background
optimiseas much as possible
Iniect Muon Collider Accelerator
pinjector >10TeV CoM Ring
~10km circumference 5
:_: s
: I
: &
4
4
: ¢¢
: Proton & puBunching Channel  puAcceleration #ﬁ

Source Channel

-------------------------------------------------------------------

1) Dense neutrino flux
mitigated by mover system

3) Costand power consumption limit energy reach and site selection

e.g. 35 km accelerator for Ik&\/ 10 km collider ring

Also impactHeam quality
D. Schulte Future Collider Projects, CHIP/CHART June 2023



Muon Collider R&D Examples

Detector studies

A 10 TeV design

A Beaminduced background
Promising but more work require

Muon production/cooling
demonstrator

d CERN examplé’S beam
A 103p at 20 GeV every 1.2/8

Siting/environemental impact A Could use SPL beam
A Want negligible impact on environnement
KW option
INPUT arse . :'"_s;i-:;it;;i;-:ﬁ;;‘;r;'-ll'iﬁ-:il-"--""“;;\;1"""“-:‘:; --------------- \E Edit / Reposition = pti /
nsﬂﬁree); 1<o<n> 1<0? De;ve E <
Command P H ;
oomand | (3 e .
o [E L?:::f:::m.. Geoprofiler Map
i ey T e “ mv """"" T ) > HTS solenoids
E Scenario ?-SONWEI §‘6<>Point H : E : 1 ITK,;:; ;Q:eyrln o
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Cooling Cell Design
Cooling in matter demonstrated S=ia——
in MICE

In magnetic field RF need
demonstrator




Conclusions

Colliders due to their ambitious goals and pushed parameters represent one of the mayor drivers for
advancements in accelerator physics and technology

It is not about scaling from previous machifgamany open questions are still greefields
All projects have pros and cons, different levels of promises and of risks

All projects are pushing technology R&D in many ways
A Rethinking classical designs,@$ cables), enbracing new materials (HTSs) and/or exploring advancec
concepts ERLSs, plasma acceleration, beam dynamics (cooling of muons)
A Design better with new constrains and challengesmpact on enviroment, power consumption,
efficiency, impact to society and synergies to different fields
A Need to educate and train the next generation of Accelerator physisicst and engegneers

Now, there are several opptunities for younger researchers to contribute in a tangeble ar
Important manner to the design of the next collider!



So which one will be the next future collider?

Certainly it will depend on so many aspects: technology, politics, cost
estimates, timescales, enviromental impact, efficiency, power
O 2 Y & dzY LInAPRygics Xases!




W=

No obs

So which one will be the next future collider?

é.the best way to pr ecaeate/inveith a f ut ur e
(Alan Kay ringleader of the ARPA-inspired scientists )

Smell out a Need/challenge

Apply favourable Exponentials

Project the need 30 years out and imagine what might be possible in the context of the
exponential curves

Create a 30 -year vision

Pull the 30-year vision back into a 10 to 15year lesser vision

Compute/design in the future

Crawl your way there

That is a future worth inventing A If Society invests in a future project, it is investing in you!

https://www.forbes.com/sites/chunkamui/2017/04/04/7
stepsfor-inventingthe-future/?sh=b7c989¢c33bf9



Timelines in Snowmass Energy Frontier summary |

B Pproton collider
B Electron collider
Muon collider

Indicative scenarios of future
colliders [considered by ESG]

2038 start physics

ILC: 250 GeV
2 ab!

5 years 20km tunnel

Jaﬁan

31km tunnel

2035 start physics

CepC: 90/160/240 GeV

100km tunnel 100/6/20 ab?

China
[

HL-LHC (14TeV, 3 ab™)

LHC
(13.6TeV, 450 o)

100km tunnel, installation

-150/10/5 ab™*

CERN

holding

FCC-ee: 90/160/250 GeV

29 km

SppC: 75-125 TeV, 10-20 ab"!

B Construction/Transformation
Preparation / R&D

40 km tunnel

350-365 installation
GeV1.7

ab?

2048 start physics
k | CLIC: 380 GeV 1.5 TeV 3TeV
11 km tunne! JEFEY 2.5 ab? 5 ab?

tunnel 50 km tunnel

FCC hh: 100 TeV = 30 ab™

Original from ESG by UB
Updated July 25, 2022 by MN

Comments:

A Timelines are technologically
limited ¢ except the CERN
projects that are linked to
completion of the HILHC

A CEPC and ILC schedules are
mature, but the projects need to
pass approval processes in the
near future to maintain these
schedules

A A clear wish to develop options
for future US sited EF colliders

A FromMeenakshiNarainEF
summary Snowmass

2020 2030 2040 2050

2060 2070

2080

2090
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Possible scenarios of future colliders : Proton collider mmm— (pnstruction/ Transformation

. I\Elﬂiccf:logoﬁ?cljl(;?er Preparation/ R&D Original from ESG by UB
Updated duly 25, 2022 by MN

Proposals emerging from this Showmass for a USbased collider

2040 start physics
Q0C 250 GeV 550 GeV 2TeV
Syears 8 km tunnel 2 abl 4 abt F 4 abt

. RFupgrade
@ Muon Cblllder 2045 start physics -
age!
13 years ) m”csagel 10TeV;
4km & reuse Tevatron ring 3TeV F10abt Note: Possibility of
OR4km-+6km km ring 10km & 16.5 km tunnels 125 GeV or 1 TeV at Stage 1
AN NN N N O N N N N I I O
2020 2030 2040 2050 2060 2070 2080 2090

Interest in the US to host a higinergy frontier project

Muon collider considered a plan B for CERN

29



Questions?
comments?



Some references to get inspiration

Seminar serieGeneral information seminars on Future Colliders current activities
Propose to the organizers topics on which you would like to know more details about!

Organizers:

AA A A A A

M. Aleksa (FCC PED Coordination Board)

J. List (ILC Exec Board)

M. Mangano (FCC Coord Board)

D. Schulte (Study Leader, International Muon Collider Collaboration IMCC)
S. Stapnes (ILC Exec Board and chair of IMCC steering board)

F. Zimmermann (FCC deputy leader)


https://indico.cern.ch/category/16478/

Modern Manufacturing
Prototype One Meter Structure

C3 studies

Positioning

8 km footprint for 250/550 Ge€oM  70/120 MeV/m o
O 7 km footprint at 155 MeV/m for 550 GeMMc¢ present Fermilab site High Accelerating Gradients

Cryogenic Operation

s Integrated Damping
‘—_.... i =N Slot Damping with NiChrome Coating

Large portions of accelerator complex are compatible between LC technologie
O Beam delivery and IP modified from ILC (1.5 km for 550y
O Damping rings and injectors to be optimized with CLIC as baseline
O Reliant on work done by CLIC and ILC to make progress

.
S}
T

C - 8 km Footprint for 250/550 GeV

~ 4km
'

i
]

=
o
~

/] cuagn

Breakdown Probability [1/pulse/meter]

=
o
%

ALk e e b
50 100 150 200 250 300 35 \
Accelerating Gradient [MV/m] Regular cell
Cryo-cooled ¢

Implementatlon
Copper in high electric field region

< 300 + HTSin high magnetlcfleld region
o
5 200 > .
5 R Polarized {  Damping Ring |}
E- 100 ’ o . Electron Source \,\A ................ o Pre-Damping Rin 3or 12 GHzfor
'2 * = St‘;-\{‘/ 4 x p g g high power test in Akey open question ishow the
"W @ @ we e @ ~ n - N QlCtest stands HTSwil eheve gt powet: G
E (MV/m) 2. 9 7 field reglur? N
’_\ 3GeV
- i I —] : -
Cryo-cooled copper pulsed dc Positron Source Cryogenic systems extended: Combining
-—300 m
electrodes, Uppsala/ CERN

high-gradients in cryo-copper and high-
temperature superconductors for high-
efficiency and reduced peak RF power
requirements.

14.03.23 Steinar StapnesLinear Colliders



Energy recovery and Plasma

Project concepts exists and need to be further checked and developed. Practical work concentrated on smaller
facilities (e.g. PEARRERLINP® 9| t w! - L! 2 Cfl aK¥F2NBI NRZ /[!'w!ZX 121Y9
outside particle physics however some plasma acc. ideas for injectors. Several energy recovery concepts were
presented foe Snowmass.

Mat-M8, § Ll 7t W
(e TR S A

Organisation: Brigitte Cros, Richard D'Arcy, Patric Muggli, Jens Osterhoff
Administration: Daniela Koch

ALEGR02023 Workshop

22-24 Mar 2023
DESY
Europe/Zurich timezone

Both are part of the LDG acc. R&D roadmap, illustrations R&@FA reporen Plasma and Energy Recovery




