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Outline  Higgs Factories
= Linear: ILC/CLIC

= Circular; FCC-ee

» Future Collider Projects
ESSP & Snowmass context
State of the Art and Sci
> IN2P3 contribution
R&D and Projects (2021-2025)
» Future Perspectives
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........... Context: EPPSU 2020 process update

20 strategy statements have been unanimously adopted by the European
Strategy Group (ESG) in January 2020:

European s’q» 2020 Strategy Statements

2 statements on
a) Maintain focus
b) Maintain suppc

US and the Ne

3 statements on &
a) Preserve the |
community
b) Strengthent
c) Acknowledge

2 statements on

b) Vigorous R&D on innovative accelerator technologies -
through roadmap

Guide throuah the statements

High-priority future initiative:

Prepare a Higgs factory, followed by a future

hadron collider with sensitivity to energy scales jirsiructure

an order of magnitude higher than those of the
LHC, while addressing the associated

environmental and technical challenges

Letters for itemizing the statements are introduced
for identification, do not imply prioritization

H. Abramowizc ESG January 2020.

ing fields

- - mc
a) Mmgcrte environmental mpoct of parhcle physics
b) Invest in next generation of researchers
c) Support knowledge and technology transfer
d) Spread cultural heritage: public engagement,
education and communication
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CERN and the national laboratories in Europe (LDG) are charged by
Council to define a Roadmap for Accelerator R&D

Context: The LDG process

CERN Council
Topics:
P ] L i SPC
« High-field magnets | |
_g . g . | LDG —o—T
+ High-gradient accelerations : :
(plasma, SCRF) U | e et |1 “Extended
L ) — | bG”
«  Muon beams
- Energy recovery linacs [ I I | 1
+  Education and training s | |‘seonaon | | wiontems | | mcomy | | e
KIS HIS (playma, SCHE) lirecs traning
Panel chairs:
) High Gradient High Gradient
['g‘; e Z?T“;'s Acceleration Muon Collider  ERL Accelerating
mp (plasma) Structures (sc & nc)
RalphAssmann, Daniel Schulte, Max Klein, [ Sebastien Bousso
chair  Plerre Vedrine, IRFU necy o INFN CERN Liverpool | CLab
Edda
. Luis Garcia-Tabares Nadia Pastrone, Andrew .
co-chair Rodri CIEMAT geszx/endnef. INEN Hutton, JLAB Hans Weise, DESY

|N2P3 Panel Members Kevin Cassou Angeles Walid Kaabi
1JClab Faus-Golfe 1JClab

IJClab

S ——
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» LDG Report (2022)

CERN-2022-001

Acce!efator R&D Roadmap

Laboratory Directors Group

o o G
European Strategy, b
Update
B G
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Context: Snowmass’21

Energy Frontier (Message)

e Compared to Snowmass 2013 the physics landscape has significantly changed Wizmas —— ot
avor physics
o The program of measuring the Higgs boson properties Wiz couplings strong
is well underway at the LHC with growing precision o) e
o A broad range of searches have explored multiple BSM scenarios Multibosons G‘a‘:“’“
without convincing evidence of new physics I .01 o carly Universe Aion ke particles
uplings
o The HL-LHC is an approved project Matter Antimatter Asymmetry
MHiggs mass Nature Nature of Dark Matter Missing E/p
of Higgs Origin of Neutrino Mass
e Without a robust support for the HL-LHC and a clearly defined path Higss CP Origin of EW Scale Long lved particies
! T . 5 Origin of Flave
towards a Higgs factory we leave critically important physics Rare decays e LR -
unchecked and crucial questions unanswered . i B Heavy gauge bosons
Leptoquarks
® The EF community should be prepared to explore a broad range of BSM Top spin Fone Newscalats  yeguyneutrinos

phenomena at the 10 TeV mass scale

The Energy Frontier community voices a strong support for

1. HL-LHC operations and 3 ab* physics program, including auxiliary experiments
2. The fastest path towards an e*e” Higgs factory (linear or circular) in a global partnership
3. Avigorous R&D program for a multi-TeV collider (hadron or muon collider)

The Energy Frontier is >50% of the US HEP community, therefore the potential impact on CEF
(governmental advocacy, workforce training, diversity and inclusion) are critical to the progress of HEP

The most surprising thing that emerged from Snowmass was an overwhelming sentiment to engage in hosting a
future collider in the US
...and the public praising of EF by Michael Peskin for enabling a vigorous discussion on future multi-TeV colliders

Highlights and Messages from the Snowmass Summer Study.
Prisca Cushman

July 17-26 2022, Seattle
Snowmass 2021

Hitoshi Murayama

symmetry el

process RCREI Rl

Neutrino Frontier

* We need to finish DUNE, and its broad physics program.
Both Phase | and Phase Il are required to complete the original DUNE design.

* We are excited about long-term, broader possibilities that make use of our investment
in the facility and could expand the DUNE scope beyond that originally envisioned.

* A healthy program of projects of different sizes and time scales, with wide-ranging

connections is highly desired and very much needed. ap SN
C.g CNBY| | Somr (mermal]  Sofar (meciear)
§ o} ]|
Impacts everywhere! But if we have to choose % of minin | e
it’s the Cosmic Frontier, due to deep connections %', ! b g
5 = 2 . o { NJoeC n
and intertwined BSM searches in multiple areas. E e | NG
i { Cosmogenic T
R v~ T ™ ™ ™
Enengy € [oV]

Neutrinos are tools for astrophysics and cosmology. Astrophysics and cosmology provide insight into NF physics.

&

What surprised us? Great technical progress on the detectors!
Well, that was not totally a surprise— but it was even more impressive than expected!

Accelerator Frontier

Message
* The accelerator community has technology and expertise to address the next generation accelerator.

* By the time of next Snowmass/P5 a National Future Colliders R&D program (new initiative!) should consider
international and US based options and carry out technical and design studies sufficient to make informed
decision on future directions toward

* Higgs/EW factories Angeles
+ 10 TeV/parton colliders. Faus-Golfe

IJClab

Intersections: Progress in accelerators will critically impact all future particle physics endeavors
(neutrinos, colliders, DM) and therefore R&D should be prioritized by P5 inclusively

Community Summer Study accelerators need to be part of the P5 charge.

Full utilization of the unique proton power capability of the upcoming PIP-Il accelerator should be

SN 2@\& WMASS developed by the HEP community (use remaining 98% of full beam power).

Surprising Thing this week at Snowmass:

We seem to be clever enough to be seriously taken bi the Theori Frontier ithei even did ariue with usi...



Context: HEP FC new Timelines

Icicaien soesarkcs of feii : Pﬂfc? caﬁ:: === oo Rassiommation Possible scenarios of future B proton collider W Construction/Transformation
colliders [considered by ESG]  m o colider " Preparation / R&D original fom E5G by s lid B Electron colider e preparation  R&D -
o o Updated July 25, 2022 by MN cotiiders = Muon collider repareen S:(i::aed’;:;[zssczgzﬁymn

Proposals emerging from this Snowmass for a US based collider

2038 start physics

c
ﬂ R R | el - s
8 ccc :
31k tumel 0k tume oA CCc 250G e )
2035 start physics e
g CepC: 90/160/240 Gev ) g Muon Collider
5 100km tunnel |STSYRRRE SppC: 75-125 TeV, 10-20 ab’ 13 years
Note: Possibilty of
- : 125 GeV or 1 TeV at Stage 1
2020“!“_-_--““!“!-_-!_
LHC HL-LHC (14TeV, 3 ab") 2030 2040 2050 2060 2070 2080 2090
36TeV, 450 ') . . . )
+ Timelines technologically limited
* Uncertainties to be sorted out

* Find a contact lab(s)
* Successful R&D and feasibility demonstration for CCC and Muon Collider

* Evaluate CCC progress in the international context, and consider proposing an ILC/CCC
[ie CCC used as an upgrade of ILC] or a CCC only option in the US.

* International Cost Sharing

100km tunnel, installation

FCC hh: 100 TeV = 30 ab™*

CERN

holding
A RRARARRERL

* Consider proposing hosting ILC in the US.

2020 2030 2040 2050 2060 2070 2080 2090 e

July 2023 SFP 2023
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%'W Future Colliders Maturity

Collider Design Maturity | R&D Maturity Collider Design Maturity | R&D Maturity
ILC-250 FCC-ee 9 9

ILC-500 CEPC
ILC-1000
CLIC-380
CLIC-1500

CERC
LEP3
EPCCF
MC-HF

CLIC-3000

W W Ww|lw)|©
N|® ||~ ©

Maturity Criteria #1 (Design Maturity) Maturity Criteria #2 (R&D Maturity)

c pt pr , but no ic design requirements and/or

No end-to-end design concept prepared =
parameters available.

No end-to-end design concept prepared Concept proposed, proof-of-principle R&D underway

C3-Nb,Sn
HELEN 3 (ML) 2 (SRF) o e

P! y design o N _
preliminary design concepts for novel/critical sub-systems

v design with op:

a End-to-end integrated design under ", & Pe
e 3 4 for all sub-sy Sub-sy design R&D underway.
= End-to-end integrated design i . d Sub. preliminary igns exist. Sub-sy design R&D
end performance evaluation. continues.

ERLC 3 4 o |enoo-ena pertormance , S

CDR level) Design Report under development.

5 Design available. Sub par and high Sub-system detailed design and performance R&D for highest risk
xc c ives doc: sub-systems underway.
' ' . . . Sub. i i with vali ing p-
8 Conceptupal Design Report tion.
nceptupa £n Report in preparation e v e P,
High risk b- R&D 1 . R ity C R {
° Conceptual Design Report and iled cost esti ieh ris . sk strategy for
sub-system performance established.
R R i C I il i i i
eady for Construction Proposal. Detsiled Engineering Design Performance Optimization R&D underway.

being developed.

arXiv:2209.05827v1 [physics.acc-ph] 13 Sep 2022



G @ HEP FC Key Technologies

» HEP Large Accelerator Projects Key Technologies IN2P3
RF cavities Magnets
Components SCRF NCRF HLRF SC Mag. NC Mag. Vac IRs Injec-e+ Sust — Others
C footprint

Techniques Design HG/HQ CRYO CRAB HE-Klys Nb;Tn CRYO
P | Fcc FCC-hh X X X X X Integr.
0 FCC-ee X [ x ] X X x |[x ) X
: cLIC X X X X X

HFM

High Field Magnets

nnnnnnnnnn

FUTURE
CIRCULAR
COLLIDER
Innovation Stud

(

EZ
r-w
-

¥

) \@’@, e*e- Higgs factory technology is ready

@B Compact Linear Collider



Context: FCC - Next Particle Colliders

A rich R&D program is driving the developing and building of these new facilities. A strong
cooperation between national institutes, CERN and others global laboratories or
collaborations is vital for the progress of the field and also for preserving the expertise.

In this context the main goal of the FCC-NPC IN2P3 project is to ensure an appropriate
contribution to this vibrant and diverse R&D program focusing in where we have already
demonstrated our know-how and expertise:

Nanobeams handling
Nanobeam stabilization and positioning techniques
Luminosity and backgrounds

High-intensity e+ sources

e+e- polarimetry

Dynamics vacuum and material studies

SRF multipacting and materials

IN2P3
VVYVVVVY

SFP 2023
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Scientific issues: Nanobeam size handling
Nb2 Very high peak luminosity needs nanometre transverse IP beam sizes
L= f. 47r\/€ T pr (FCC-ee 30-70 nm, ILC 3-8 nm, CLIC 1-3 nm).
s LA To demagnify the beams, complex IR and FFS are designed.

ILC proposal state and R&D ( 4 years)

IDT-WG2 summarized the technical preparation as work packages (WPs) in
the Technical Preparation Document http://doi.org/10.5281/zenodo.4742018

> ILC/CLIC scaled FFS: ATF2-3

ATF/ATF2 FFS has verified the minimal NETE R T ”F’"
technical feasibility of ILC/CLIC-FFS, EJ[ e i (e s L
to maximize the luminosity potential of .

ILC/CLIC a further investigation and T | | ST trion poperaton document s

SRF technology is e-Driven scheme

complementary experimental program eneroy ocent andis L ol

Tentative Plan of ATF (should be updated by international discussions) ~ 2020/10/30 S, —

ommittee (chair:Tor Raubenheimer
(SLAC)).
®The total global cost of the project is about

] [ Magnetic focusiny 60 MILCU and about 360 FTE-year. (This
on: B a0 | 2w 2022 2023 2024 2025 2026~ W | a0 does not include the cost of the

infrastructure for the WPs.)

. IDT Pre-lab ILC Lab he =

o IntenS|ty dependence eﬁeCtS on the p— | | | | | SRF =i L 1 ®The cost will be shared internationally as

. ATF2 ATF3 n each = = in-kind contribution.

I P S Ize [ ] Improvemenu_a_nd stud_ies toward the B long-term stability
long-term stability studies Upgrade s ILC

. . . 0 B Final Focus Studi Studi

® Optical aberrations specially with o e\ o sy e
® Higher order aberration ‘f’ """"" ® Fast Kicker

smaller B,*, design optics (B* x B,") I
® Smaller sizes ultra-low * (CLIC) - L

will be pursued in a follow-on upgraded

facility “ATF3” (ILC_IDT framed)_ EI::E:EE Mwn 327fi 5sz?i 552?|‘ sas?i 6551-)i sas(_)i 6650

Translated in English for your reference. Detailed budget profile was omitted here but presented to DG. N.Terunuma




®Cu
e Qe Scientific issues: Nanobeam size handling

L=f sz Very high peak luminosity needs nanometre transverse IP beam sizes
= Jeoll 471'\/69;,8*61;:8* (FCC-ee 30-70 nm, ILC 3-8 nm, CLIC 1-3 nm).
vy To demagnify the beams, complex IR and FFS are designed.
» FCC-ee IR studies: EtAE . ErAE
w=2E, +0(¢g) o
In  some “special” IR configurations as o +0(e) L > € o
monochomatization the energy spread could be E-AE 5 o EovAE

reduced to maximize the sensitivity of certain
physics channels. Further studies on:

. : D+ 0 '
® Parameters including Beamsstrahlung (BS) \cc\\ Crossing angle
(increased &4 6,) and crossing angle (Crab o monochromatization
et \ .
Cav|t|es-CC) \\ scheme featuring IP

: . : : di ion of it
e Optics design to generate antisymmetric D,* are Si‘;fl:r;fl:h‘; C‘;‘iﬁgf;ge

needed to probe the feasibility of this kind of IR - D) - beams with (top) crab
schemes. \ / crossing (CC) and without

IRS D+ 0 (bottom) or integrated
Realistic IR simulations: Synchrotron Radiation - <N ‘ resonances scan (IRS).
(SR) and Solenoidal detector fields impacts in =~ Diticeniaaius

ADX code. schematically ind
bunch po

DE+AE 2 A
2E+AE 2E-2AE
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e Qe Scientific issues: Nanobeam stabilization and Positioning

Vibration mitigation and misalignments control are crucial to obtain high luminosity
(CLIC FFS magnet specification displacements 0.2 nm at 4Hz).
With thousand of magnets, dynamic positioning approach by girder is the most effective approach.

FCCee_z_530_nosol_23.sad
T T T T

| &5

> Nanobeam stabilization

VBy VBy (V)

~.oB88888
;

Oy, Oy (mm)
°

Ground Motion (GM), structural vibrations effects and
elements position inaccuracies has an impact on beam e
brightness and position stability at the IP. R&D to mitigate this >
effect on:
* Beam dynamics studies to evaluate vibrations impacts
* Modelling (finite elements simulation) of mechanical
dynamics behavior and prototyping
* Coherence motion, reducing the relative motions between
the elements (main experiments strategy-low cost)
* Active control to reduce the absolute motion (high-cost) and
beam control trajectory
* Vibration monitoring to evaluate the seismic and cultural
noise (luminosity correlation...)

4 seismic sensors (2 each side) BELLE 11



'UCLab
e @ Scientific issues: Nanobeam stabilization and Positioning

Vibration mitigation and misalignments control are crucial to obtain high luminosity
(CLIC FFS magnet specification displacements 0.2 nm at 4Hz).
With thousand of magnets, dynamic positioning approach by girder is the most effective approach.

» Positioning systems and
vibration sensors and actuators

FCC-ee positioning strategy based on the

management of the girder position, with

elements already aligned, is in the state of the art

(ESRF, SLS, CepC). R&D to extend the

application is needed:

® Actuators (cam movers on components,
control systems, nano-positioning systems)

® Sensors: Hydrostatic Leveling System (HLS),
Wire Positioning Systems, differential sensors
and vibrations sensors.

R&D on vibrations sensors and
differential measurements R&D on dedicated movers
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= s gclentific issues: Luminosity and Backgrounds

High luminosity implies the continuous correction of residual beam offsets or aberrations,
fast luminosity measurement are an essential tool. Backgrounds mitigation are mcreasmgly

difficult with ultra-low B* and very high currents.

» Fast luminosity measurements

Fast Luminometers (1% precision at 1 kHz)

designed by [JCLab are deployed at SuperKEKB

with large dynamic range, bunch-by- bunch and

serving also as beam loss monitors. Their

measurements are the input for:

® Feedback systems which stabilize the
colliding beams and minimise their residual
horizontal and vertical offsets.

® Aberration correction tuning procedure

® Luminosity optimization, including mechanical
vibration near the detector area

» Backgrounds

Simulation and experimental studies on beam
loss backgrounds from continuous top-up injection
system

. SYNCHRONIZATION (127MHz) + RPI3

Power Spectral Density component at 12.5
Hz reconstructed during 3 minute scan:

injections are visible lasting 10 seconds
every 20 seconds !

cwldec

Diamond Charge Amplifier
L >»>
CsA1

FAN (Top)

ACQUISITION (ADCx4, FPGA, DACX8)
Serial Number: C8HV0150

FAN (Middle)

FAN (Bottom)

DS0S245A

SERVER LINUX lumidaq [l

lumi-diamond (EPICS IO

ETHERNET LAN
HV 2x 0-600V

LV 4x 0-30V




W'”m Scientific issues: High-Intensity e* sources

L= N? High-beam intensity and low emittance e* are necessary to achieve high-luminosity

—ieoll feBie, B (ILC/CLIC 1076 e*/s, 3.5x10"0 e+/bunch or ~10'3e+/s)
. Capture system
Crystal-based target Hybrid scheme 200NV e

+ Coestee R

> Novel types of e* sources Cn T R

6 GeV Target Capture linac e+ linac S

R&D beyond existing lepton injector s o

technology :

® Novel types of e* source based on the
hybrid scheme (channeling in crystals)
with new granular targets.

® e* capture system based on SC
solenoid as the matching device for
the capture system

® Use of the Artificial Intelligence (Al)
for global optimisation of the e*
injector parameters

® PoP e+ experiment in PSI (P3).

PoP experiment Aramis line
for novel d == i et 02
positron source

( ) M. Schaer and D. Hguenstein,

Spectrometer dipole

P3 Layout - Separation of e+ and e-

RF SW S-band structures
- Acceleration

Faraday cups

W Target - Charge measurement

- e+ generation

Broadband beam position monitor (BPM)
- Resolution of particle bunches in time

6 GeV drive

beam / -

Solenoids around RF accel. structures (still open: NC vs. SC)
-> Confinement of beam in transverse direction
HTS solenoid (AMD)

-> Initial focusing of e+ beam
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eeeeeeeeeeeeeeeeeeee Scientific issues: e*e- Polarimetry

To optimize the collision of polarized beams, rapid measurements of polarization
are a key ingredient. (ILC per-mil level precision)

» Compton polarimetry Vacuum vessel

R&D on:
Design of the laser systems in
terms of the real time monitoring of
the laser-beam polarization that
enters as an unavoidable

Laser beam injection line

PD
HBS

/

&
[7 2 Telescope
ccp 7 10/90
l""y‘\\
1

¥, cep

Wollaston

balanced PDs

‘ ° o
Syste m atl C unce rta| N ‘ty on ’ q':;?'ﬁ},CCD . [Box with rough temperature control
longitudinal polarization 5W green laser at B —

® Feasibility study of per-mil level 250MHz
precision . . . o

e Beam energy measurement by ILC Compton polarimeter + Spin tracking + e"e collision data
resonant depolarization at FCC- @ spin tracking o iietor
ee. @ upstream N Mﬂﬂ 150’3.*-.-;; ¥ - _

| . polarimeter . — Alate- == e Gk B i
‘ . o = e collisions e “‘Mﬂ-___
e~ il

HERA

polqrization Upstream Laser design: = Downstream Laser

cavity 30/:LJ/pulse in red for continuozfs design: 100mJ at

ellipsometry at 1.8 MHz, 100W in 2KHz

July 2023 % red 50W in green
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% - Scientific issues: Dynamics Vacuum and Material studies

One of the main potential limitation in all future colliders is the dynamic pressure.
Specifications of vacuum systems and vacuum studies, including materials are of
paramount importance.

» Dynamics Vacuum and
Materials studies

Experimental and Simulation studies on:

® Measurement of the Secondary
Emission Yield (SEY) (multipacting)

e Surface analysis of materials

® |n situ measurements of pressure
and development of the Dynamic
pressure simulation (DYVACS)

® Jon Stimulated Desorption (ISD)

experimental studies at vyields of
production for the conditioning surfaces

28

244

2.0+

3(E)

1.2

0.8

of FCC-ee
e e Y

E=182 Gev eSS Caee )
s ritique ~ 1.2Mey 111 |3+ 71—

SHEIY0223

Dynamics Vacuum

PY PSD SEY
S
Synch.ro.tron/\f\/ e- accelerated .\.‘.\ ® . multipacting
Radiation  photo e .}..

~ \\\\\
A @:‘4 F
L 3

4
\ L 3 e /
- @ — @ | <D
Cu Beam Screen E=500 eV
—— T Electron

1.6

® as-received cloud
A 46x10° C/mn?
v 41x10* C/mm® |
m 42x10° C/mm?

= 4.8x10° C/mm’

4
“. T
Condltlonlng effect

%v

SEY measurements

<
— ::-j 2.
ISD ESD
LHC measurements versus
DYVACs simulations

. . Pressure evolution for fill 6636 (beam 1)
Compton scattering in a .
0 200 400 600 800 1000 1200 1400 160 p g 45x10 !
Energy (eV) beam plpe aoxt0°] b) Energy
3.5x10° ramp up —— glm wn:: E(t:EC
= —aA— SIM. withou s
@ s _|Iniecti N, Stable
o 3.0x10°qInjection ]\o —e— Measurement
\ beam

% 2.5%10° - : /)
5 . f\w/ \ Fill 6636
g 2.0x10 ﬂ 8

L ;- 1.5x10° ",’/’

e S 1.0x10° o/
N 5.0x10° /s AN S
.0 T T S ——
X - 0 25 50 75 100 125 150 175 200 225
S ] Time (min)

Compton scattering: photon collides with electron and is scattered into a
different direction, dominant in the MeV range
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SRF Cryogenics and materials

Understanding the physics of SRF regime to optimize the performance of Nb or other new materials in terms of
accelerating gradient and quality factor (cost) is crucial for the performance improvement of SCRF cavities.

> SRF materials

ALD deposition in Nb

Further studies on; e cieanngsetw
 |Improvement of SCRF with innovative surface
treatments and processing (plasma cleaning)

* Heat Treatments: N, infusion and doping of Nb

surfaces (low-frequency and low-beta).
* Thin films SC materials (multipactor mitigation)

* Multipacting modelling (FCC-ee SRF SWELL)
and benchmarking with experiments
SEY measurements (FCC-ee SWELL cavity

Slotted Waveguide Elliptical cavity
(SWELL)

Slotted
waveguide

HUIVI extractors
(x8)

Copper quadrants
with Nb thin films

SEY measurement set-up at cryogenic
temperature (@ [JCLab (2024)
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Beyond Higgs factories...

2 GeV 2 GeV

electron positron
M “cooling” ring  “cooling” ring
PERLE synergies Withtopofl e T
ynerg ERL based FCC-ee upgrade MR withop-ot

® Boosting the performances
of Higgs factories Twin SC LC with ERL

~head-on coll. acceleration linac(dE) compressor b (‘\‘ ““*‘I'L“'*""r'
I l.e e I 1 1 25.25 GeV accelerating
. ERLS for Fccee and I LC : L T T T T T T 77 :>< : TN T T T N N N | I 61.02 GeV decelerating
L1 1 I
0 I I deceleration decompressor 71.74 GeV accelerating
. P I I j t e E~5GeV / 108.28 GeV rating
asma Injectors . )
L B 158.33 GeV decelerating
\3, e'// wiggler(-dE~0.05 GeV)

163.12 GeV accelerating

4-pass ERL

rating

u from DRs
® Muon colliders —
CEPC Injector Alternative: A SRS e gy
. . Plasma Accelerator up to 45GeV Wi S L N |— PR —
¢ Advance Linear Collider e+e- single stage)~120GeV (cascade) .. G -

: HEP Energies in PWA R
/MC Muon Collider Concept @

® Dreamt colliders... e oo R i

ZKHZ LasER Source
2) Beam-induced

a’ P35 =
background

D000

-

} Py 4) Drives the beam quality
~ °FSouRce @ MAP put much effort in design

PLASMA

INTERACTION REGION

LASER PULSE

. . | __MiRROR optimise as much as possible
Linear colliders based on laser-plasma accelerators -~ NER— P
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Projects and R&D Future Perspectives

EPPSU

Medium Term Plan

— EPPSU

2024 2025 2026 2027 2028 2029 2030 2031 )

Long Term Plan

Present

PROJECTS
R&D B Factories Higgs Factories
SuperKEKB ILC/CLIC FCC-ee
Nanobeams & IRs X X
Stabilisation & Positioning X X X |
et sources X X
Opt. systems for beam inter. X X X
Vacuum & Materials X
SRF Cryo & Materials X
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IN2P3 IJClab Medium Term
EPPSU ¥ EPPSU

2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037

® The MT objective is to integrate, harmonize and synergize the IN2P3 R&D accelerator
activities related with current and future colliders

® Consolidate the R&D areas
® |dentify the approaches with greatest potential.

® All of this in alignment with the IN2P3 strategy and having in view the next EPPSU strategy
update.



——
HE&HL vy
XCC vy

know where we are going...

e

CERC @
HELEN FUTURE
EPCCF ReLiC COLLIDER

SFP 2023 July 2023

; | There is no favorable wind if we don’t




"olﬁJCLab

Iréne Joliot-Curie

IN2P3

Laboratoire de Physique it
i Les deux infinis

des 2 Infinis

Positron Source

Thanks for your attention



