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Standard Model
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Beyond Standard Model
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What does this new symmetry bring?
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What are we studying?

Searching 7’ signal at future muon collider
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Why do we study this model ?

Simplest Extension My =765 GeV

(g9 — 2), Anomalous Magnetic Dipole Moment N I D oo ML ek

[P. Fayet, arXiv:hep-ph/0702176] o-x | Tc:z\é*iag.’\}/

* Gravitational Waves Generation «

[R. Jinno, M. Takimoto, arXiv: 1604.05035] -6
Tn =42 Ge\l\

* Mediator to the Dark Sector 00 02 o4 ¢/\2}>6 YRREY
[W. Altmannshofer, S. Gori, S. Profumo, F. S. Queiroz, arXiv: 1609.04026]
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L, — L; Model

B-L model Variant:
Le—Ly,Le— Ly, L, — Ly Models
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Future:

10—1{,01 L L Lo 1162 L 1 L | 'i03 CEPC, FCC,




Muon Collider Search Example



On-Shell Z’ Particle Production

ptp~ — vt~ With Initial State Radiation (ISR)

v/Z/Z'
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On-Shell Z’ Particle Production

utp~ — 7t~ With Initial State Radiation (ISR) /\
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On-Shell Z’ Particle Production

ptp~ — vt~ With Initial State Radiation (ISR)

o o D For M, from 100 GeV to 3TeV
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On-Shell Z’ Particle Production

With Initial State Radiation (ISR)

Pre-selection Cuts:

pl > 30 GeV, || < 2.44, ARy > 0.3

W Optimization Cuts:
My — M| < 0.05Mz (10 GeV)

.............................
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U Charge Current (CC) VBF

Neutral Current (NC) VBF
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On-Shell Z’ Particle Production

putp~ — 7777, /s =3 TeV
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Yrr £ yz| < 0.2
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On-Shell Z’ Particle Production
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Final Significance Plots



Significance Plot

\Js =3TeV
L=1ab !

0
Muon Collider 10

p—t
=
w
T

p—
-
[\

Si Wang (PITT) Searching for Leptophilic Z' at Future Muon Collider



Final Constraints

Electron Collider
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1.SU(2), xU(1)y XU(1)’ Le—Ly,Le—Ly, Ly —Lg
New particles: 10° T T
gauge boson Z’ and singlet scalar ¢ L,— L; i
1071
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adding VBF background =} ’ i s SR
102 wrpm v v E
“ipn — T~ + :
ut,, ]
adding system rapidity cut alindacs -
enhanced the sensitivity 107% | 3
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Back Up
* B-L
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Z’ Particle Width

Propagator of New force, Neutral, No RH LH difference

Width: = —g'e"u(p) @(pz
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On-Shell Z’ Particle Production
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(momentum conservation)
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l (the energy-momentum relation)
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Off-Shell Z’ Particle Production

ptp= =7t
For M,, from 3 TeV to 10 TeV

Chi square:
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Directly Coupled to Z’ Particle
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Not Directly Coupled to Z’ Particle
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FIG. 7. The cosine angle distribution for the final-state leptons in the off-shell s-channel u*pu~ — v/Z/Z' —

77~ (left) and s/t-channel p*p~ RILTEIN ptp~ (right) scatterings. The Z’ signal comes from the difference

between the SM and the Z’ model, with the relative size of (S + B)/B shown in the corresponding inset.



