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Background
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Why Muon Collider?

e Hadron colliders Large hadronic background

e HL-LHC e Complicated partonic
« FCC-hh content
e« SPPC
e Circular ete™ colliders e Large synchrotron radiation
e CEPC
e FCC-ee
e Linear eTe™ colliders e Bunch wasted after the first
e ILC crossing (low luminosity)
e CLIC

yunjia_bao@brown.edu [arXiv:2203.04328] 2/9


mailto:yunjia_bao@brown.edu
https://arxiv.org/abs/2203.04328

Background
00

Muon Collider = p* i~ Collider + Vector Boson Collider
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[Ali et al., 2103.14043], [Han et al., 2007.14300], [Ruiz et al., 2111.02442], ...
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Background
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Axion-like Particle (ALP) Effective Lagrangian
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ma ~ O(1TeV), Cyyr/fo ~ O(1TeV ).
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Analysis
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Production Channels

1. Vector boson fusion (VBF) resonance

2. Associated production (Va)
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Detection Channels
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1. a— vy
2. a > vZ
e a—vZ(20)
e a—vZ(2))
3.a > 27
e a— ZZ(4L)
o a— 27(202j)
e a— Z7Z(4j)
4. a - WTW~—
e a— WHTW=(47)
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VBF Resonance Exclusion Reach

Vs =14TeV, L =10ab™!, 20 exclusion limits
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Analysis
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Constraints on Wilson Coefficients

Muon Collider HL-LHC (reprojected)

Chww/fo (TV!) Cyw/ fu (TeV")
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Conclusion
°

Conclusions

e “Muon collider = u™ = collider
/ . ",
+ VV collider”; . Exciting possibilities
e All detection channels jointly at muon collider
constrain the parameter space;

e “Muon collider > HL-LHC".

Thank you.
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Appendix
€000

Production Channels

1. Vector boson fusion (VBF) resonance !!

2. Associated production (also called, ALP-strahlung) !

3. VBF off-shell (indirect) production \\ﬁ
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Production Cross Sections
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VBF resonance

Vs = 14TeV
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12 sets of Wilson coefficients

Model Independence

Percentage variations of exclusion reaches are small.

mg (TeV) 7Y 1Z(20) ~Z(25) ZZ(40)
1 5 105 16.4 11
2 1.7 10.7 47 10.3
3 1.3 12.4 1.4 115
4 1 12.7 1.8 13.3
5 1.3 145 2.7 13.3
ma (TeV) | ZZ(2025)  ZZ(45) WW(4))
1 12.8 3.2 5.5
2 11.6 2.1 4.1
3 10.8 2.4 2.3
4 125 2.3 3.3
5 14.7 2.7 1.2
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Other Energy and Luminosity Benchmarks

Conservative collider benchmarks Optimistic collider benchmarks

-2 0 2
Cvw/fa (TVT)
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