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Physics Goals
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Energy for discovery reach
10-14 TeVlepton collisions comparable to 100-
200 TeVproton collisions

Leptons make the full energy available for particle 
production, protons only a fraction 

Theorists defined 
goals:
Yields constant 
number of events in 
the s-channel

Luminositymust increase as Ecm
2 as production 

cross sections decrease
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High-energy Colliders
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Electron-positron rings are multi -pass colliders 
limited by synchrotron radiation: LEP, FCC-ee, CEPC

Hence proton rings are energy frontier: LHC, FCC-
hh, SppC

Electron-positron linear collidersavoid synchrotron radiation, but single pass: SLC, ILC, CLIC
Typically cost proportional to energy and power proportional to luminosity,

Novel approach: muon collider (the first of its kind)
Large mass suppresses synchrotron radiation => multi -pass
Fundamental particle requires less energy than protons
But lifetime at rest only 2.2 ˃ǎ
Proportional to energy

N

S

N

S

accelerating cavities
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Muon Collider Overview
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Short, intense proton 

bunch
Ionisation cooling of 

muon in matter

Acceleration to collision 

energy
Collision

Would be easy if the muons did not decay

Lifetime is Ű= ɔx 2.2 ɛs

Protons produce pions which 

decay into muons
muons are captured

4
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A new Interest in Muon Colliders

A. Wulzer, F. Maltoni, P. 
Meade et al.

O(150) authors, 15 
editors, 100 papers

DELPHES card available
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Muon Collider Promises
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[1034cm-2s-1]

Years to 
physics

Cost range
[B$]

Power 
[MW]

FCC-ee 0.24 8.5 13-18 12-18 290

ILC 0.25 2.7 <12 7-12 140

CLIC 0.38 2.3 13-18 7-12 110

ILC 3 6.1 19-24 18-30 400

CLIC 3 5.9 19-24 18-30 550

MC 3 1.8 19-24 7-12 230

MC 10 20 >25 12-18 300

FCC-hh 100 30 >25 30-50 560

US Snowmass Implementation Task Force: Th. Roser, R. Brinkmann, S. Cousineau, 
D. Denisov, S. Gessner, S. Gourlay, Ph. Lebrun, M. Narain, K. Oide, T. Raubenheimer, 
J. Seeman, V. Shiltsev, J. Straight, M. Turner, L. Wang et al.

Judgement by ITF, take it cum grano salis
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IMCC Goals
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http://arxiv.org/abs/2201.07895

IMCC: International Muon 
Collider Collaboration

Develop high-energy muon collider as option for particle physics:
Å Muon collider promises sustainableapproach to the energy frontier

Å limited power consumption, cost and land use
Å Technologyand design advances in past years
Å Reviews in Europe and US found no unsurmountable obstacle

Accelerator R&D Roadmap identifies the required work
Å Has been developed with the global community

Goals are
Å Assess and develop the muon collider concept for a O(10 TeV) facility
Å Identify potential sites to implement the collider
Å Develop an initial muon collider stage that can start operation around 

2050
Å Develop an R&D roadmap toward the collider

7
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Muon Collider Community

Looking for new partners
Å In particular US
Å But also other regions

Increase resources of partners with other funding requests:

Å Submit to HORIZON-INFRA-2024-TECH

Å Focus on magnet technologies

Å National funding agencies

EU Design Study helped to kick-start collaboration

(since March 2023, EU+Switzerland+UKand partners)

EU support also helps with funding in institutes

CERN-hosted collaboration

O(70) partners, 60+ already signed MoC

8



IMCC Partners
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IEIO CERN

FR CEA-IRFU

CNRS-LNCMI

DE DESY

Technical University of Darmstadt

Universityof Rostock

KIT

UK RAL

UK Research and Innovation

University of Lancaster

University of Southampton

University of Strathclyde

University of Sussex

Imperial College London

Royal Holloway

University of Huddersfield

University of Oxford

University ofWarwick

University of Durham

SE ESS

Universityof Uppsala

PT LIP

NL University of Twente

FI TampereUniversity

LAT Riga Technical University

CH PSI

University of Geneva

EPFL

BE Univ. Louvain

AU HEPHY

TU Wien

ES I3M

CIEMAT

ICMAB

China Sun Yat-senUniversity

IHEP

Peking University

KO KEU

Yonsei University

US Iowa State University

University of Iowa

Wisconsin-Madison

University of Pittsburgh

Old Dominion

Chicago University

Florida State University

RICE University

Tennessee University

MIT Plasma science center

Pittsburgh PAC

India CHEP

US FNAL

LBL

JLAB

BNL

IT INFN

INFN, Univ., Polit. Torino

INFN, Univ. Milano

INFN, Univ. Padova

INFN,Univ. Pavia

INFN, Univ. Bologna

INFN Trieste

INFN, Univ. Bari

INFN, Univ. Roma 1

ENEA

INFN Frascati

INFN, Univ. Ferrara

INFN, Univ. Roma 3

INFN Legnaro

INFN, Univ. Milano Bicocca

INFN Genova

INFN Laboratoridel Sud

INFN Napoli

Mal Univ. of Malta

EST Tartu University
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US P5: The Muon Shot
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US ambition:
Å Want to reach a 10 TeV parton level collisions
Å Timeline around 2050
Å Fermilab option for demonstator and hosting  
Å wŜŦŜǊŜƴŎŜ ŘŜǎƛƎƴ ƛƴ ŀ άŦŜǿέ ȅŜŀǊǎ

Informal discussion with DoE (Regina Rameika, A. Patwa):
Å DoE wants to maintain IMCC as a global collaboration
Å Addendum to CERN-DoE-NSF agreement is in preparation

IMCC prepares options for Europe and for the US in parallel

Particle Physics Project Prioritisation Panel (P5) endorses 
muon collider R&D: έ¢Ƙƛǎ ƛǎ ƻǳǊ Ƴǳƻƴ ǎƘƻǘέ

Recommend joining the IMCC
Consider FNAL as a host candidate
US is already particpating to the collaboration 

10



Tentative Staged Target Parameters
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Parameter Unit 3 TeV 10 TeV 10 TeV 10 TeV

L 1034 cm-2s-1 1.8 20 tbd 13

N 1012 2.2 1.8 1.8 1.8

fr Hz 5 5 5 5

Pbeam MW 5.3 14.4 14.4 14.4

C km 4.5 10 15 15

<B> T 7 10.5 7 7

Lʁ MeV m 7.5 7.5 7.5 7.5

È / E % 0.1 0.1 tbd 0.1

z̀ mm 5 1.5 tbd 1.5

ʲ mm 5 1.5 tbd 1.5

ʶ ˃Ƴ 25 25 25 25

x̀,y ˃Ƴ 3.0 0.9 1.3 0.9

Target integrated luminosities

Need to spell out scenarios

Need to integrate potential 
performance limitations for 
ǘŜŎƘƴƛŎŀƭ ǊƛǎƪΣ ŎƻǎǘΣ ǇƻǿŜǊΣ Χ

11



Muon Collider Luminosity Scaling
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Fundamental limitation
Requires emittancepreservation and advanced lattice design
Applies to MAP scheme

Luminosity per power increases with energy
Provided technologies can be made available

Constant currentfor required luminosity 
scaling

High field in 

collider ring

Dense beamHigh energy
High beam power

Large energy 

acceptance

12



Key Challenges
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3) Costand power consumption limit energy reach
e.g. 35 km accelerator for 10 TeV, 10 km collider ring
Also impacts beam quality

4) Drives the beam quality
MAP put much effort in design
optimiseas much as possible

1) Dense neutrino flux
mitigated by mover system 
and site selection

2) Beam-induced 
background

0) Physics case

13



Muon Decay and Neutrino Flux
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Muon decays in collider ring

Å Impact on detector, see Daniele

Å Have to avoid dense neutrino flux

14

Aim for negligible impact from arcs
Å Similar impact as LHC
Å At 3 TeV this is the case for 200 m depth
Å At 10 TeV go from acceptable to negligible with 

mover system
Å Mockup of mover system planned
Å Impact on beam to be checked

Impact of experimental insertions
Å 3 TeV design acceptable with no further work
Å But better acquire land in direction of experiment, 

also for 10 TeV



Physics and Detector Concepts
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Two detector concepts are being developed 

MUSIC
(MUonSmasher for Interesting Collisions)

MAIA
(MuonAcceleratorInstrumentedAperatus)

15



Beam-induced Background
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Å Muon decay is dominant
Å Incoherent pairs is significant in inner 

layers
Å Synchrotron radiation does not 

matter much
Å Muon loss remains to be studied with 

source terms
Å Coherent and trident cascade pairs 

expected not important

Detailed studies with FLUKA



Beam-induced Background
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Studies at 3 TeVshowed that physics measurements can be done
Å But improvement potential exists

Studies at 10 TeVare starting

Background is reduced using timing and directional information
Å Optimisationof mask is ongoing

Background has impact on reconstruction efficiencies



Proton Complex and Target
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protons

5 GeV proton beam, 2 MW = 400 kJ x 5 Hz
Power is at hand

ESS and Uppsala will focus on merging 
beam into high-charge pulses

Optimisation of parameters planned

pions muons

in target decay

Graphite Target 20 T solenoid
to guidepionsand muons Tungsten shielding

Toprotect magnet

400 kJ protons to produce 5 x 1013 captured muon pairs

18



Target Design
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CNGS

CNGS target
3.5 x 1013 protons/pulse, 400 
GeV(2.2 MJ), 1/6 Hz

2 MW, 5 x 1014 protons/pulse, 5 GeV (0.4 MJ), 5 Hz
Å graphite rod with 15 mm radius
Started studying alternative 4 MW target
Å Graphite
Å or liquid lead
Å or fluidisedtungsten

A. Lechner, D. et al.

Target

Tunstenshielding

Vessel

Window

19

Liquid metal (and fluidised
tungsten) as alternative
Collaboration w. ENEA



Final Cooling Principle
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Energy loss = cooling Multiple scattering = heating

High field solenoids minimisebeta-
function and impact of multiple 
scattering

20



Muon Cooling Performance

D. Schulte      Muon Collider, Bonn, October 2024 

Identification of optimum energy for 
cooling as function of emittance

B. Stechaunerat al.

Ch. Rogers, Zhu Ruihu, R. Taylor, B. Stechauner, E. Vol, D.S.et al.

b
e

tt
e
r

better

MAP design achieved 55 um based on achieved fields (28 T)

Currently in 24-30 um range (goal 22.5 um)
Å In one design longitudinal emittance much better than target

ÅBut field in one solenoid is 50 T
ÅNeed about 50% more muons

ÅCan improve transmission (most losses due to beam dynamics)
Åor more initial muons (4 MW target yields 90% more muons, 

but have to deal with more beamloading)

Older design

21



Cooling Cell Technology
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Will develop example cooling cell 
with integration
Å tight constraints
Å additional technologies 

(absorbersΣ ƛƴǎǘǊǳƳŜƴǘŀǘƛƻƴΣΧύ
Å early preparation of 

demonstrator facility

RF cavities in magnetic field
MAP demonstrated higher than goal gradient
Improve design based on theoretical understanding
Preparation of new test stand, but needs funding
Å Test stand at CEA (700 MHz, need funding)
Å Test at other frequencies in the UK considered
Å Use of CLIC breakdown experiment considered

  

Rect ilinear Cooling Channel
A1 A4

B1 B8

Beam

Beam

C. Marchand, AlexejGrudievet al. (CEA, Milano, CERN, Tartu)

L. Rossi et al. (INFN, Milano, STFC, CERN),
J. Ferreira Somoza et al.

MuCooldemonstrated 
>50 MV/m in 5 T
Å H2-filled copper
Å Be end caps

Windows and absorbers for high-
density muon beam
Å Pressure rise mitigated by 

vacuum density
Å Tests in HiRadMat

Most complex example 12 T

22



High-field Magnet Technology
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NbTi(niob-titanium, operating at 2-4 k)
Å is standard, used in LHC limited to O(8 T)

Nb3Sn (niobium-tin, operating at 2-4 K)
Å Can reach O(16 T)
Å Difficult technology, needs to mature further
Å Expensive
Å Used in some points for HL-LHC
Å Foreseen for FCC-hh also in arcs

HTS (high-temperature superconductor, operating 20 K)
Å Different options exist, e.g. REBCO
Å In solenoids > 30 T demonstrated
Å Still expensive and technology challenges
Å Applications in other fields, e.g. medical, fusion reactors, 
ǇƻǿŜǊ ƎŜƴŜǊŀǘƻǊǎ ŦƻǊ ǿƛƴŘ ŜƴŜǊƎȅΣ ŜƴƎƛƴŜǎΣ Χ

Cut through a cable with 
superconductor 
embedded in copper, so 
some remains 
conductivity in case of a 
quench

REBCO Tape

Superconducting magnets reach highest fields, three 
main technologies for the cables



Solenoid R&D
Target solenoid, 20 T, 20 K

MIT ñVIPERò conductor

A Portone, P. Testoni, 
J. Lorenzo Gomez, F4E

MuCol HTS conductor

Operating current: 61 kA

Final Cooling solenoid
Goal 40 T
Estimation of limit

D. Schulte      Muon Collider, Bonn, October 2024 

Started HTS solenoid development for high fields
Synergies with fusion reactors, NRI, power 
ƎŜƴŜǊŀǘƻǊǎ ŦƻǊ ǿƛƴŘƳƛƭƭǎΣ Χ

NHFML
32 T solenoid 
with HTS

24

15 T Nb3Sn with 5 T resistive insert
Or 20 T HTS seems possible
Relevant for advanced fusion reactors

ITER Central Solenoid Model Coil
13 T in 1.7 m (LTS)



Acceleration Complex
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EMMA proof of FFA 
principle

Nature Physics 8, 
243ς247 (2012)

Core is sequence of pulsed synchrotron (0.4-11 ms)
Å Alternative FFA

Lattice and integration: A. Chance et al. (CEA)
Long. dynamics and RF systems: H. Damerell, 
U. van Rienen, A. Grudievet al. (Rostock, 
Milano, CERN)
Power converter: F. Boattiniet al.
Magnets: L. Botturaet al. (LNCMI, 
Darmstadt, Bologna, Twente)
FFA: S. Machida et al. (RAL)

Lattice:

Hybrid design works

Can spread RF in the arcs25

Long. Distribution assumed at 

injection in RCS1 

RF:

1.3 GHz cavities appear possible

Å in spite of high bunch charge

Superconducting magnets

Fast-ramping magnets

25



Fast-ramping Magnet System

5.07 kJ/m 5.65é7.14 kJ/m5.89 kJ/m

Efficient energy recoveryfor resistive dipoles (O(100MJ))

Synchronisation of magnets and RF for power and cost

Could consider using HTS 
dipoles for largest ring

F. Boattini et al.

D. Amorim et al.

Commutated resonance

Attractive novel option

Å Better control

Å Much less capacitors

Differerent power converter options investigated

D. Schulte      Muon Collider, Bonn, October 2024 

FNAL 300 T/s HTS magnet

SimpleHTS racetrack dipole 
could match the beam 
requirements and aperture 
for static magnets

Beampipe study

Eddy currents vs impedance

Maybe ceramic chamber with 
stripes

26



Collider Ring
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K. Skoufaris, Ch. 
Carli, support 
from P. Raimondi, 
K. Oide, R. Tomas

3 TeV:
MAP developed 4.5 km ring with Nb3Sn
Å magnet specifications in the HL-LHC range
Å 5 mm beta-function

10 TeVcollider ring in progress:
Å around 16 T HTS dipoles or lower Nb3Sn
Å final focus based on HTS
Å Need to further improve the energy acceptance 

by small factor

High performance 10 TeV challenges:
Å Very small beta-function (1.5 mm)
Å Large energy spread (0.1%)
Å Maintain short bunches

Impedance studies

Single beam instability limits OK with

conservative feedback

E. Metral, D Amorim 
et al. (CERN)

27
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Collider Ring Technology
Large aperture to shield magnet
HTS cost is coming down
Å Used for other applications
Å Hard to predict the cost

12 T
160 mm

Nb3Sn
4.5 K

3 TeV Design

HTS
20 K

Will be moved 
to reduce cost

Shieldingof muon decay loss(500 W/m):
FLUKA: 20-40 mm tungesten (OKto safe)
Å Few W/m in magnets
Å No problem with radiation dose
ÝMagnet coil radius 59-79 mm

Shielding

Coil

Nb3SN goodup to 11-12 T
HTS cango higher
ÅMainlya questionof cost
ÅNeeds technicaldevelopment

28
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IMCC Plans

For the ESPPU,will deliver
ÅEvaluation report, including tentative 

cost and power consumption scale 
estimate
ÅR&D plan, including some scenarios 

and timelines
ÅRequires to push as hard as possible 

with existing resources

Continue together to develop green field concept
ÅAvoid becoming site specific before funding agencies put the 

resources on the table
Develop site specific versions as derived approaches

Note: IMCC will prepare all reports together as a global 
community

After ESPPU submission:
ÅWill fulfill EU contract

ÅFinal deliverable is report on all R&D
ÅWill have some US process after the ESPPU

ÅLikely requires Reference Design
ÅLDG wants to maintain momentum

ÅEU Roadmap continues

D. Schulte                        Muon Collider Collaboration, FNAL, June 2023 

EU Design Study Timeline

Initial parametric study

Develop tentative concept

Develop preliminary concept

Documentation of preliminary concept

Establish tentative parameters

Establish preliminary parameters

Establish consolidated parameters

Preliminary assessment report
Study consolidated concept

Final adjustment and review
Consolidated assessment report

Finalization

2023                                  2024                                   2025                                   2026

Representative of overall workplan

33

Tentative concept Preliminary concept Consolidated concept

ESPPU submission ESPPU result

29



Implementation Considerations
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Consensus of magnet experts (review panel):
ÅAnticipate technology to be mature in O(15 years):

ÅHTS solenoids in muon production target, 6D cooling and 
final cooling
ÅHTS tape can be applied more easily in solenoids
ÅStrong synergy with society, e.g. fusion reactors

ÅNb3Sn 11 T magnets for collider ring (or HTS if available): 
150mm aperture, 4K

ÅThis corresponds to 3 TeVdesign
ÅCould build 10 TeVwith reduced luminosity performance

ÅCan recover some but not all luminosity later

Reviewing timeline (still evolving)
ÅUncertainties from physics case (e.g. HL-LHC), society 

development, budget profile etc.
ÅIdentify shortest possible timeline

ÅTechnically limited, success-oriented schedule

Considered important for the timeline
ÅMuon cooling technologies and integration
ÅMagnet technology
ÅDetector technologies
ÅCivil engineering

Technology readiness appears possible by 2040
ÅProvided funding is being made available
ÅMain limitation from the magnet technology



Staging Approaches

D. Schulte      Muon Collider, Bonn, October 2024 

Assumptions:
Å In O(15 years):

ÅHTS technology available for solenoids
ÅNb3Sn available for collider ring

Å In O(25 years):
ÅHTS available for collider ring

Scenario 1: Energy staging
ÅStart at lower energy (e.g. 3 TeV)
ÅBuild additional accelerator and collider ring later
ÅRequires less budget for first stage
Å3 TeVdesign takes lower performance into account

Scenario 2: Luminosity staging
ÅStart at with full energy, but less performant collider ring magnets
ÅMain sources of luminosity loss are collider arcs and interaction region

ÅCan recover interaction region later (as in HL-LHC)
ÅBut need full budget right away
ÅSome luminosity loss remains (O(1.5))
ÅMore power for the collider ring required (lower magnet 

temperature)

31
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R&D Programme

Muon cooling technology
Å RF test stand to test cavities in magnetic field
Å Muon cooling cell test infrastructure
Å Demonstrator

Å !ǘ /9wbΣ Cb![Σ 9{{Σ Wt!w/Σ Χ
Å Workshop in October at FNAL

Magnet technology
Å HTS solenoids
Å Collider ring magnets with Nb3Sn or HTS

Detector technology and design
Å Can do the important physics with near-term technology
Å But available time will allow to improve further and exploit AI, MI and new technologies

Manyother technologies are equally important now to support that the muon collider can be done and perform

Training of young people

  

Rect ilinear Cooling Channel
A1 A4

B1 B8

Beam

Beam

Broad R&D programmecan be distributed world-wide

Strong synergy with HFM 
Roadmap and RF efforts

32
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Test Facility
Target
+ horn (1st phase) /
+ superconducting solenoid (2nd phase)

Momentum selection 
chicane, 10 m

Collimationand upstream 
diagnostics area, 10 m

Cooling area, 
50 m

Downstream 
diagnostics area, 5 mLook for an existing proton 

beam with significant power

Different sites are being 
considered
Å CERN, FNAL, ESS are 

being discussed
Å J-PARC also interesting 

as option

33

Site choices at CERN, FNAL study in preparation



Site Studies
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Candidate sites CERN, FNAL, potentially others(9{{Σ Wt!w/Σ Χ ύ

Study is mostly site independent
Å Main benefit is existing infrastructure
Å Want to avoid time consuming detailed studies and keep 

collaborative spirit
Å Will do more later

Some considerations are important
Å Neutrino flux mitigation at CERN
Å Accelerator ring fitting on FNAL site

Potential site next to CERN identified
ÅMitigates neutrino flux

ÅPoints toward mediterraneanand 
uninhabited area in Jura

ÅDetailed studies required (280 m deep)
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Example CERN Site

First look is promising:
Å Collider ring mitigates neutrino flux 

from experiments
Å Somework required to ensure 

adjacent arcs are negligible
Å Good connection to LHC tunnel
Å Muon beam cooling complex on 

CERN land injecting into SPS

Collider ring (10 TeV)
Both experiments on CERN land

Potential location of muon cooling complex  

Transferline maximum slope 6%
Several studies remain to be done

35



Tentative Timeline (Fast-track 10 TeV)
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Only a basis to start the discussion, will review this year

IMCC Internal

2025 2030 2035 2040 2045 2050 2055 2060 2065

Demonstrator

Decision+preparation

Cell Test Site construction

Test cell components/prototypes

Test cell site operation

Demonstrator construction

Demonstrator installation/operation

Collider

Decision

Preparation

Civil engineering

Installation/commissioning

Initial operation

Shutdown 1

Run 2

Shutdown 2

Run 3

Need at least two years of demonstrator 
operation (better more)
Need RF test stand before

Decision starting in 2036

Estimated10 TeV
construction/installation

Different initial estimates for detector
Å seem to be fast enough
Buit need to develop robust timeline

36
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Cost Estimate

Cost estimate is based on Project Breakdown Structure
Å Fill in information at the level it is available to us
Å Identify uncertainties
Å Make trade-offs
Å But cannot optimize at this moment

Proton complex similar to SPL

Mostly driven by magnet cost Input data exists, but no optimisation for cost

Detailed studies ongoing of fast-ramping 
magnet and RF cost and trade-off

Magnet cost estimates exist 
for different configurations

Overall optimisation not yet done and 
probably needs time to fully conclude

Led by Carlo Rossi, who also does it for CLIC

37



Synergies and Outreach

38
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Training of young people
Å Novel concept is particularly challenging and motivating for them

Technologies
Å Muon collider needs HTS, in particular solenoids
Å Fusion reactors
Å Power generators
Å Nuclear Magnetic Resonance (NMR)
Å Magnetic Resonance Imaging (MRI)
Å Magnets for other uses (neutron spectroscopy, detector solenoids, hadron collider magnets)
Å Target is synergetic with neutron spallation sources, in particular liquid metal target (also FCC-ee)
Å High-efficiency RF power sources and power converter
Å RF in magnetic field can be relevant for some fusion reactors
Å High-power proton facility
Å Facilities such as NuStorm, mu2e, COMET, highly polarized low-energy muon beams
Å Detector technologies
Å AI and ML

Physics
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Conclusion

R&D progress is increasing confidence that the collider is a unique, sustainable path to the future 
Å Not as mature as some other projects
Å Need to do more R&D

Started exploring the implementation at CERN using existing infrastructure
Å Looks promising including neutrino flux mitigation

Cost estimate has started

We expect that a first collider stage can be operational by 2050
Å If the resources ramp up sufficiently
Å If decision-making processes are efficient

Need to continue ramping up the momentum

http://muoncollider.web.cern.ch To join contact muon.collider.secretariat@cern.ch
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Reserve
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Alternatives: The LEMMA Scheme
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LEMMA scheme (INFN) P. Raimondi et al.

45 GeVpositrons to produce muonpairs
Accumulate muonsfrom several passages

Excellent idea, but nature is cruel
Detailed estimates of fundamental limits show that we require a 
very large positron bunch charge to reach the same luminosity as 
the proton-based scheme
Ý Need same game changing invention

Note: New proposal by C. Curatolo
and L. Serafinineeds to be looked at
Å Uses Bethe-Heitlerproduction 

with electrons
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Collaboration Board (ICB)
Å Elected chair: Nadia Pastrone

Steering Board (ISB)
Å Chair Steinar Stapnes
Å CERN members: Mike Lamont, Gianluigi Arduini
Å ICB members: Dave Newbold (STFC), Mats Lindroos(ESS), 

Pierre Vedrine (CEA), N. Pastrone(INFN)
Å Study members: SL and deputies
Å Will add US but wait for US decision on members

Advisory Committee
Å To be defined, discussion in SB

Coordination committee (CC)
Å Study Leader: Daniel Schulte
Å Deputies: Andrea Wulzer, Donatella Lucchesi, Chris 

Rogers

Organisation
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EU Design Study

Kick-off meeting in March 2023:
https://indico.cern.ch/event/1219912

Many thanks to all that contributed

https://mucol.web.cern.ch

Has been approved summer 2022
Å Very helpful to kick-start collaboration

Reapproved early 2023
Å It appears that there has been some issue with the 

refereeing of several projects, probably not directly 
with the muon collider

Brings 3 MEUR from the European Commission, the UK 
and Switzerland and about 4 MEUR from the partners
Basically nothing for CERN

D. Schulte                        Muon Collider Collaboration, FNAL, June 2023 

EU Design Study Timeline

Initial parametric study

Develop tentative concept

Develop preliminary concept

Documentation of preliminary concept

Establish tentative parameters

Establish preliminary parameters

Establish consolidated parameters

Preliminary assessment report
Study consolidated concept

Final adjustment and review
Consolidated assessment report

Finalization

2023                                  2024                                   2025                                   2026

Representative of overall workplan
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Tentative concept Preliminary concept Consolidated concept

Sat celeriterfieri quidquidfiat satisbene
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US P5 Ask
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S. Jindariani, D. Stratakis, Sridhara Dasu et al.
Goal is to contribute as much as Europe
Start of construction a bit later than in Roadmap
Will try to harmonise/define scenarios once US joins

Total resources would approach Roadmap
Å Some increase in Europe and Asia assumed
Å 1-2 years delay
Å But profile is different
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