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SU2) X SU(2) X Z, Lepton Flavor Model

¥, ¥, L,e 2 2 +1
Vi, Vi e, L 1 3 +1
Sr. Sk L,e 1 1 -1
O ~ TeV 1 2 2 +1
A, ~ GeV 1 3 1 —1
Ap ~ GeV 1 1 3 —1

Anomaly free, finite kinetic mixing

Symmetry breaking pattern

~1 GeV

’Uq;Nl TeV UAA,B

SU(2)a® SU(2)p ® Z .

/
> Lo

» U(1)p ® 25

Residual unbroken Z, symmetry provides charged lepton flavor protection
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Particle Content

Scenario A

e, = T
€a 7 H

Scenario B

€, > U
e, > T
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g — 2 anomaly

Scenario A

Scenario B y

- Dominant contributions comes from heavy gauge bosons and scalars loops
- Similar mechanisms in both scenarios, but different specifics — different relevant couplings

: YSLYSE -
¢ SCenarlO A Aa’,u . 167T2 mu (mTa’ + mHVa’HV) mgyv = ’UyHV/\/§
2
- € HV + —2
- ScenarioB: Ag, = m%m“mHvaHv am? ~ O(ML 5 )
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g — 2 anomaly

Scenario A

Scenario B

' 0.5
sin(@g + Og) > 0 —0p =279

—0p =2m)7

relative phase
between VLL mass terms

sin(@g + 05) <0

0.8

—6p =27/9
_OD = 71'/4
—0p =2m/7

Unitarity
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Collider Production: Portal Matter L., E,

- Model prediction: The lightest VLL will be U(1), charged

« Lower bound on portal matter masses

Li,Ex - p~Ap Ly, FByr —p hp
Mz >895GeV  M; > 1050 GeV

Multi-TeV muon collider can do better, probing portal matter masses up to < \/3/2

- New heavy gauge/scalar bosons can open up more decay channels:

1.0

sin260g > 0

080 02 0.4 0.6 0.8 1.0
My, /MF
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Collider Production: Vector-like leptons L, £,

Scenario A Scenario B

0 0 m72',u
T(E° = 7 u+h Z, W)~ M% x O —=

V2

m>2 2
D(E° = L+ h,Z, W)~ Mp x 0( Db mHV)

v2 V2

- Atypical signature for these decays — 2 EW bosons emitted instead of 1

. Can constrain mygy, with branching fraction from heavy VLL to lighter one
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Monophoton search (Scenario A)

. In Scenario A, we can constrain , /yg; v¢r through monophoton search in muon

collider

. hp He

- Estimated discovery (solid)
and exclusion (dashed) for

\/5 =3,6,10, 14, 30 TeV

YSLYSE

 y-axis terminates at the
upper bound from partial
wave unitarity
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Other Diboson Production (Scenario A)
- Pair production at muon collider:  hshs, hghs, hshg, hTh™, hph™, Aph™
» Production rate sensitive to 0a, ysr sE, Mflt, MI“J—L,E

- Can be produced copiously in portal matter mass region of interest
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Diboson Production (Scenario B)

- Pair production at muon collider: hihy, hoha, hahg, hiho

ZpZp, Zphi, Zpho

Wl—l_ Wl_7 ij_ Wh_ ? ij_ Wl_7 Wl+ Wh_ ’
. Production rate sensitive to same parameters governing Aaﬂ
. Production rate scales with dark coupling e,,/M;,

- Can be produced copiously in portal matter mass region of interest
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Neutrino Trident Production (Scenario B)

. Since Zj, couples to u, we need to consider

VN — Vuu+u_N

. Can provide constraint for mass of Z, (lower bound)
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Summary

- This SU(2) X SU(2) X Z, lepton flavor model has rich phenomenology

- Both scenarios (identifying different light leptons as ¢ and 7) can address
muon g-2 anomaly

- All parameters going into g-2 can be constrained in other collider events
around the relevant region of paremter space.
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