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Partons In lepton

Lepton contains: photon, quark, gluon
—— QCD production of all kind!
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Parton distribution function
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——> Semi-inclusive cross section: o(¢+e-—F+X) = /dazld:cg fa(x1) fo(x2) O (ab—F)




Parton distribution function
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Colored BSM particles

Model Spin |SU(3). ||Qe| | Current Limit
Vector-like quark T° % 3 g 2.1 TeV
v, Z,W,g,q =p Top squark ¢ 0 3 % 1.3 TeV
Scalar diquark Dg | 0 6 | 3 7.5 TeV

2 W, g, q,1 == Leptoquark ¢, 0,1 3 %—% 1.4-2.0 TeV

Leptogluon /, o 8 1 2.5 TeV
Octet scalar Sg 0 8 0 1.25 TeV
g,q =» Octet vector Vg 1 8 0 1.6 TeV
Gluino g J 8 0 2.2 TeV
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Vector-like quark
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Pair production:
muon annihilation photon fusion
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quark annihilation gluon fusion
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Vector-like quark
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Pair production: Single production:
muon ann|h|lat|on photon fu5|on
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quark annlhllatlon gluon fusion
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Vector-like quark

Cross section:
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Vector-like quark

Sensitivity:

Decay channel: T — Wb (effectively background-free)

Fiducial cuts: pt?) > 15 GeV,

Tagging efficiency: ¢(b) = 70%,
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Scalar leptoquark

Loo = 517 (AptSen + A5 lr)
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Pair production: Single production:

new channel in muon annihilation
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Scalar leptoquark

Cross section:
10§

— 107" 1
= : et T 5
— -LglBAgIAr T
b o2l pr-8”sy

‘10_35—

1 0—4 .......

/3% VY5

3al/3%
1/ b{’

500 1000

1
1500 2000 2500 3000 3500 4000

Mg

%/3 [GGV]

— §105
MS%/3:2T€V
-5104
______________ —;103
pruSHESH
-—— AL:ARZO -;10
yy=S$iP8i '
L - —

Vs [TeV]

-9 01/N



Scalar leptoquark

Sensitivity:
Decay channel: Si/® — up (effectively background-free)

Fiducial cuts: pi > 15 GeV, |m)| < 2.5, ARy > 04
0.85 Mg < m,, < 1.15 Mg

Tagging efficiency: e(¢) = 90%, €(j) = 90%
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Leptogluon
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Single production: L
" Sensitivity:
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Vector octet
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Vector octet
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Single production:



Vector octet

Cross s
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Vector octet

Sensitivity:

Signal: «* t

Background: «*



Vector octet

Sensitivity:
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Vector octet

Sensitivity:
Signal: «* t
Vs t
<
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Fiducial cuts: || > 2.5, AR(t,t) > 0.4
O.gMVS < Mmy < 1'1MV8

Tagging efficiency: «(t) = 50%
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Conclusion

* Muon collider has excellent reach for a wide variety of colored particles!
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Thank you!



