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Demonstrators

Facilities built for the necessary demonstration of
novel technology (magnets, cooling, etc.)
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Staging & Demonstrators
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Demonstrators

Facilities built for the necessary demonstration of
novel technology (magnets, cooling, etc.)

Staging

Intermediate steps such that physics program
Isn’t halted while collider Is being built



Physics Potential at Staging & Demonstrators
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Muon beams may be available earlier at lower energies
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Physics Potential at Staging & Demonstrators
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Muon beams may be available earlier at lower energies
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Targetry Studies Demonstration LINAC?
of cooling

+ Synergies with other experiments

Need to have physics deliverables before the multi-decade timescale
Muon beam is ‘free’ so might as well use it



“Low” Energy Muons: Physics Motivation
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MeV - GeV Masses still unexplored at small couplings
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“Low” Energy Muons: Physics Motivation
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MeV - GeV Masses still unexplored at small couplings

Weak bounds for stronger couplings to heavy flavor
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“Low” Energy Muons: Physics Motivation
é —

MeV - GeV Masses still unexplored at small couplings

Weak bounds for stronger couplings to heavy flavor

[Leave no stone unturned paradigm
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Demonstrator Facilities & Beam Dump
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Beam dumps are low-cost auxiliary experiments
with complementary reach to main collider
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Demonstrator Facilities & Beam Dump
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Beam dumps are low-cost auxiliary experiments
with complementary reach to main collider
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Muon Collider Beam Dump
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Examples of Physics Deliverables, in reverse order
of MuC Maturity

Mid 2030s? Late 2030s? 2040s? 2050s?

e ———




Muon Collider Time Scales
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Staging Facility Beam Dump

2040ish

Higgs Threshold MuC 3 10 TeVMuC

Proton Driver Front End Cooling Acceleration Collider Ring
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Staging Facility Beam Dump

S 2040ish

2050ish

o
©
O
i Higgs Threshold MuC 3 10 TeVMuC
10-2.
| Lead Target Lo =2.0 M 10-3| Lead Target Ligr=2.0M Lead Targex Ligr =2.0 m
10—3.: EO — 'Hl.h/Q Lsh = 10.0 m EO — "'n'h/g Lsh =10.0 m 1 EO = mh/2 L., =10.0m
Ld(;(-’. —=00.0 m _ L. = 50.0 )m L;..=50.0m
¢ ar 1072 —1. Hnm'r =10"° 0, =102
oy maz 10~ aa {01 naz = 10
| N, = 107 ‘ N, = 102
10-5. N, = 107 10-5- N, = 10% 10-21
| N, = 108 5 -l N, = 108
10_() 10—6 _- 10—3 .
10_7-; | 104,
: 10_7
i . N, = 10*
- 1 -5 | T :
].O 8"_ 8. 0 I\r“ p— 10"1)
] 10 ' i - J\r“ — 101.\
10791 e Suisulihhutin! N S et S e S — = ,
10 10 1 10° 10 102 101 1 101 10 10-3  10~2 10- 1 10 10

m [GeV] m [GeV] m [GeV]



Demonstrator Facility Beam Dump _
3 Late 2030s? 2040ish 2050ish

Mild Acceleration: Higgs Threshold MuC 3, 10 TeV MuC
Cooling & Synergies
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Mild Acceleration:
Cooling & Synergies
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Demonstrator Facili
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Existing Muon Sources

N Mid 20302 __Late 2030s? 2040ish 2050ish
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Mild Acceleration:  Higgs Threshold MuC 3, 10 TeV MuC
Cooling & Synergies
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Programs at J-PARC, PSI,
Fermilab, etc.



Synergies with Existing Muon Sources _
3 Mid 20307 Late 2030S?? 2040ish 2050ish

Now Mild Acceleration:  Higgs Threshold MuC 3, 10 TeV MuC
Cooling & Synergies

e.g. Micro/MiniBooNE
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Synergies with Existing Muon Sources
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Now Mild Acceleration:  Higgs Threshold MuC 3, 10 TeV MuC
Cooling & Synergies
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Synergies with Existing Muon Sources
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Outlook
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We need an experimental program that does the
most “new stuff”

Technology must be tested and we should take
advantage of intermediate steps

Consider synergistic experimental programs



