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LRSM Model with Universal Seesaw

LRSM
» Parity symmetry

* vp = lightness of neutrino mass.

Motivation for the Model

= Universal seesaw to generate fermion masses
- Simple Higgs sector

+ Mass hierarchy can be explained with Y € [10—° — 1] as opposed to
Y € [10~® — 1] in standard LRSMs and SM

+ Solution to strong CP problem without axions
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Model Description
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Fermion Masses - Seesaw Mechanism
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New contributions to gauge boson-fermion vertices and the resulting processes.

Computed under Parity symmetric case with kg = 9.14 TeV corresponding to Mz, = 5TeV
My, 2 2.3 TeV from K — K mixing
My Z 6.6 TeV for mixing angle between Higgs fields set to 0.
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Most stringent constraints on the new couplings to neutral gauge boson.
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Neutral Current B-anomalies
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Alternate Approach to Resolving the Anomaly

Mass Structures
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Scalar mediated b — spt 1~ box diagram.

Bench-mark Point
* Cg = —Cyp = —0.326
* kg~ 13.8 TeV
« Mg = 994 GeV
- Mg =09.7TeV

Parity asymmetric case

Ignore mixing between scalars
>y

Cy = —Cyp = —0.35+0.08
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Cabibbo Anomaly

?
| Vigl? + | Vs |? + | Vi | = 1

4

=- Cabibbo mixing

o VCKM is unitary

« Aok = (1.12£0.28) x 103
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non-unitarity
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u-T — first row is unitary X
u-U — extremely small Yukawa coupling to fit my X

u-U, t-T X

Parity asymmetric case
u-U — My ~ 2.7 TeV for kg ~ 9.3 TeV
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Concluding Remarks

» LRSM with universal seesaw mass mechanism has several advantages over the
standard LR models

» FCNC and non-unitarity of charged current interaction at tree level
» Tree level FCNC cannot completely resolve B-anomalies
» Scalar mediated box diagram can explain the neutral current B-anomalies

» Can explain the Cabibbo anomaly and give an upper bound on VLQ mass
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