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Overview

MuCol Parameter Report 2025

Big Parameters

Trade-Offs and Accelerator Models

Muon Collider Options

Smaller Parameters
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Thank you for all your contributions!

MuCol Parameter Report 2024
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MuCol Parameter Report 2024
Thank you for all your contributions!

...now lets do it again!
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MuCol Parameter Report 2025
Title: Consolidated parameters
Deadline: 31  October 2025st

Useful not just as paperwork, but as a
reference to check other systems.

I will re-open the spreadsheet for
smaller iterative changes, taking 2024
report & ESPPU as baseline.

Initiating now, in case there are any parameters which
require more preparation, and any inter-group deadlines.
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2 M
W

? 7.6 TeV!

Which Low
Luminosity?

Siting?

Muon Collider Options
There are many muon colliders. (48 combinations - not inc. site)



R. Taylor                                                                                                                    IMCC & MuCol Annual Meeting - Parameter Preparation -16th May 2025                                                                                                                  02

Muon Collider Options
There are many muon colliders. (48 combinations - not inc. site)

Driver Impact Technology Difference
2 MW p+

4 MW p+

Rectilinear B8
Rectilinear B10

Collider 11 T
Collider 14 T

3 TeV
7.6 TeV
10 TeV

Achieved Intensity
Target Intensity

Transmission Intensity in the front-ends Proton Driver 5 GeV / 10 GeV
Target graphite / Lq Pb / Fl W

Longitudinal
emittance

RF cavities downstream,
luminosity

Rectilinear magnet stress and
integration

Luminosity Circumference, β* HTS vs NbSn3

Energy
Number of RCS,
circumference, luminosity,
neutrino radiation

RCS magnets, collider optics

Decay,
optics design

Luminosity, 
collective effects Aperture, gradients, optics
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Muon Collider Options
There are many muon colliders. (48 combinations - not inc. site)

Driver Impact Technology Difference
2 MW p+

4 MW p+

Rectilinear B8
Rectilinear B10

Collider 11 T
Collider 14 T

3 TeV
7.6 TeV
10 TeV

Achieved Intensity
Target Intensity

Transmission Intensity in the front-ends Proton Driver 5 GeV / 10 GeV
Target graphite / Lq Pb / Fl W

Longitudinal
emittance

RF cavities downstream,
luminosity

Rectilinear magnet stress and
integration

Luminosity Circumference, β* HTS vs NbSn3

Energy
Number of RCS,
circumference, luminosity,
neutrino radiation

RCS magnets, collider optics

Decay,
optics design

Luminosity, 
collective effects Aperture, gradients, optics

Baseline is: 2 MW, RectB8, Collider 14 T, 10 TeV, target intensity
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Muon Collider Options

Driver Impact Technology Difference
2 MW p+

4 MW p+

Rectilinear B8
Rectilinear B10

Collider 11 T
Collider 14 T

3 TeV
7.6 TeV
10 TeV

Achieved Intensity
Target Intensity

Transmission Intensity in the front-ends Proton Driver 5 GeV / 10 GeV
Target graphite / liquid Pb

Longitudinal
emittance

RF cavities downstream,
luminosity

Rectilinear magnet stress and
integration

Luminosity Circumference, β* HTS vs NbSn3

Energy
Number of RCS,
circumference, luminosity,
neutrino radiation

RCS magnets, collider optics

Decay,
optics design

Luminosity, 
collective effects Aperture, gradients, optics

Baseline is: 2 MW, RectB8, Collider 14 T, 10 TeV, target intensity? 

There are many muon colliders. (48 combinations)

Goal of parameters is 
not to collapse down to one collider

(yet). In
stead is to

 make sure we are all on the same page...



R. Taylor                                                                                                                    IMCC & MuCol Annual Meeting - Parameter Preparation -16th May 2025                                                                                                                  02

Incremental Updates
Intensity has impacts across complex

Especially collective effects efforts 
Want latest transmission from systems

Everything else will use traffic-light system
on CERNBox Spreadsheet

(Link by the end of month)

Other examples non-system dependent?
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Civil Engineering Parameters?

CTF3 Demonstrator Option?

Parameters driving cost and power?

4 MW target design?

Fixed Field Accelerator parameters?

New Parameters compared to last year

Any other big updates?



R. Taylor                                                                                                                    IMCC & MuCol Annual Meeting - Parameter Preparation -16th May 2025                                                                                                                  02

Assumptions, limits and initial conditions

As
sum
ptions Limits

Initial Conditio

ns

Encourage
contributors to
consider their design
assumptions

What format is
best?
List/table/written
text?
Also includes
relation between
parameters

At this stage,
constraints are just as
important as values

Would encourage
technologies to
define major
constraints.

Should state explicitly where converging
designs have different starting points.



R. Taylor                                                                                                                    IMCC & MuCol Annual Meeting - Parameter Preparation -16th May 2025                                                                                                                  02

Parameter Timeline 2025

Spreadsheet
open

May June July August September October

Finish up
spreadsheet

changes
Fill in spreadsheet with ‘easy’ changes

E.g. take from ESPPU 



R. Taylor                                                                                                                    IMCC & MuCol Annual Meeting - Parameter Preparation -16th May 2025                                                                                                                  02

Parameter Timeline 2025

Spreadsheet
open

May June July August September October

Establish open questions &
large changes

Finish up
spreadsheet

changes

Research

Fill in spreadsheet with ‘easy’ changes
E.g. take from ESPPU 
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Parameter Timeline 2025

Spreadsheet
open

May June July August September October

Move tables to
LaTeX, submit

Establish open questions &
large changes

Finish up
spreadsheet

changes

Research

LaTeX file
open Write content

Fill in spreadsheet with ‘easy’ changes
E.g. take from ESPPU 
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Parameter Timeline 2025

Spreadsheet
open

May June July August September October

Move tables to
LaTeX, submit

Valley of Auto-Replies

Establish open questions &
large changes

Finish up
spreadsheet

changes

Research

LaTeX file
open Write content

Fill in spreadsheet with ‘easy’ changes
E.g. take from ESPPU 
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Parameter Timeline 2025
Last year all contributors had the same timeline.

Did not consider interconnected parameters.

Propose main optics tables have deadlines 2 weeks prior to technology
tables.

To keep track: For what parameters would this benefit?
E.g. RCS RF

Optics
Parameter

Table
Re-run numbers

Technology
Parameter

Table
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Summary
Thank you to the community for your hard work, and for a fantastic

Muon Collider Week!


