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Theory
fermionic/gauge mixing

 EWPO bounds: 
mΥ < mZ′￼

< mZ

CP-odd:

0.0 0.5 1.0 1.5 2.0 2.5 3.0
10-5

10-4

0.001

0.010

0.100

1

̂π → μ+μ−

an excellent channel!
[Cheng, Li, and E. Salvioni]

dark showers:  Z(Z′￼) → ψ̄ψ ⟹ ̂π1 ̂π2...
BR of exotic Z decays

ℒ = − Cf
∂μ ̂π
fa

f̄ γμγ5 f

~ 5 GeV-order-pions per Z

https://arxiv.org/pdf/2110.10691.pdf
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Z-Factory: Tera-Z
Z abundance: ∼ 𝒪(1012)
Dark showers with

|ημi | < 5|p |μi > 10 GeV, pμi
t > 0.5 GeV,

0.5 < lxy < 100 cm

|ημμ | < 5pμμ
t > 2 GeV,

(i = 1, 2)

Bkg free

 PeV!fa ∼ 𝒪(10)
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fermionic gauge
Improvements with far detectors at FCC-ee


