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• Simplest Extension

• Hidden Sector nature

• (𝑔 − 2)! Anomaly

Motivation
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𝑆𝑈(2)!×𝑈(1)" ×U(1)’

Z’ 



New singlet scalar 𝜒, which only gives mass to Z’ particle

Models                  𝐿) − 𝐿* Example 

Variant:
𝐿# − 𝐿$ , 𝐿# − 𝐿% , 𝐿$ − 𝐿% Models
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Width:

Neutral gauge boson

Z’ Particle

Ignore lepton masses

Prompt decay 
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Current Constraints



Current Exclusion Bound

4



Collider Search Example
-- Sensitivity Plot



Sensitivity:

With Cuts:

For 100 GeV to 3TeV

𝑠 = 3 TeV
𝑀&' = 500GeV
g’=0.2, ℒ = 1 𝑎𝑏()

Directly Coupled to Z’ Particle                      On Shell Z’

Universal Cuts:

radiative return
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Directly Coupled to Z’ Particle

Exclusion(2𝜎) and Discovery(5𝜎) lines

𝑠 = 3 TeV
ℒ = 1 𝑎𝑏()
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On Shell Z’



VBF Processes

Directly Coupled to Z’ Particle                    VBF Background

CC VBF

NC VBF
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VBF Processes

CC VBF

NC VBF

Directly Coupled to Z’ Particle               VBF Background

𝑠 = 3 TeV
ℒ = 1 𝑎𝑏()
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Directly Coupled to Z’ Particle                    System Rapidity Cut
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𝑠 = 3 TeV
ℒ = 1 𝑎𝑏()

Si Wang(PITT)                    𝑆𝑒𝑎𝑟𝑐ℎ𝑖𝑛𝑔 for Lepto-philic Z’ at Future Lepton Colliders                                   9



For 3 TeV to 10 TeV

Chi square:

𝑠 = 3 TeV
𝑀&' = 500GeV
g’=0.2

Directly Coupled to Z’ Particle                      Off Shell Z’
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𝑠 = 3 TeV
𝑀&' = 500GeV
g’=0.2

Directly Coupled to Z’ Particle                       Off Shell Z’

𝑠 = 3 TeV
ℒ = 1 𝑎𝑏()
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Final Sensitivity Plots



Final Constraints

𝑠 = 3 TeV
ℒ = 1 𝑎𝑏()
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Final Constraints

𝑠 = 3 TeV
ℒ = 1 𝑎𝑏()
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1. 𝑆𝑈(2)!×𝑈(1)" ×U(1)’ 𝐿# − 𝐿$ , 𝐿# − 𝐿% , 𝐿$ − 𝐿%

2.

Summary

ISR process has worse sensitivity after adding VBF background
While adding system rapidity cut is much helful for the sensitivity

Introduce New particles  gauge boson Z’ and singlet scalar  𝜒

Using the model deviation from SM to have 2 𝜎 exclusion line

Paper nearly done;
In few days
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Backup



• B-L

Back Up



Width:

Propagator of New force, Neutral, No RH LH difference

Z’ Particle Width

Ignore lepton masses

Prompt decay 



Directly Coupled to Z’ Particle                            Analyze

Exclusion(2𝜎) and Discovery(5𝜎) lines
propagator:



Other Processes Contours



Directly Coupled to Z’ Particle
𝑠 = 3 TeV
ℒ = 1 𝑎𝑏()



Mono-photon

Directly Coupled to Z’ Particle
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Not Directly Coupled to Z’ Particle

electron beams

e
e𝑒*

𝑒(
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