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Aim: illustrate the discovery potential of a high-intensity e*e” collider @ Z pole via precision flavour measurements

+ flavour-EW interplay to constrain TeV-scale BSM models
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m) Tremendous improvement in flavour from tera-Z run! Monteil & Wilkinson [2106.01259]

Of the 1012 Z-bosons produced at tera-Z :

e 15% decay to b
e 12% decay to c
e 3% decaytot

FCC-ee combines advantages of B factories and LHC + opens new frontiers

=) Clean environment + huge statistics + full range of (boosted) B mesons
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Model-Building Motivation:
TeV-scale flavour non-universal NP mainly coupled to 3rd family

- Approximate U(2)°> flavour symmetry (Yukawa + flavour protection vs NP)
- Exp. bounds compatible with TeV-scale NP in 3" family

- Allows to minimize the hierarchy problem
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TeV-scale flavour non-universal NP mainly coupled to 3rd family

- Approximate U(2)°> flavour symmetry (Yukawa + flavour protection vs NP)
- Exp. bounds compatible with TeV-scale NP in 3" family

- Allows to minimize the hierarchy problem

Experimental Motivation:
Tensions in semi-leptonic B decays

- LFU ratios (Rp and K p«) -> 30 tension w.r.t the SM

- Enhancementof BT — K1tvv and K™ — w1 v w.r.tthe SM  See also Chang’s talk

- Tension in C, from b — sll -> 20 tension w.r.t the SM  See also Bordone, Cornella & Davighi [2503.22635]
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Simplified Models: U, Vector Leptoquark

Ui ~ (3,1,2/3): best mediator to address charged B decay tensions + SU(4)-inspired unification
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Take-Home Message

* With no clear indication of the NP scale -> indirect + precision flavour & EW searches allow to probe, via RGE

effects, broad classes of well-motivated BSM models up to high scales

 FCC-ee -> amazing machine for precision physics in several (redundancy) flavour & EW obs. (complementarity)

+ interplay with near future facilities: HL-LHC, B factories, ...
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Working Assumptions

m) Heavy NP -> (dim-6) SMEFT to parametrize NP effects in flavour and EW

2 N0l
LsmerT = Lsm — 3 ijck oy
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Experimental Hints

M) Recent interest in TeV-scale NP motivated by exp. data

- LFU ratios ( Rp and Rpx* ) -> 30 tension w.r.tthe SM

- Enhancementof B* - K*vy and K+ — 7t vw w.r.tthe SM

- Tension in Cg from b — s¢¢ -> 20 tension w.r.t the SM Bordone, Cornella & Davighi
[2503.22635]

m) |nteresting coherent picture with NP effects in third-family semileptonic operators
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Qo) = (Pe*)(d*q?).
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EFT Analysis

- Discrepancies in B decays

Qu " = (B, ?) (@),
(3)[3333] /73 apdNi=3_ pn_a 3 3 3 _ 3 f/% )
Qy, = (o) (@ q’), 4 —q =q —Vyq

[3333] _ 73 3\/ 73,3 Heavy -> light via CKM
Qfeqd (E ¢ )(d q ) spurion

- Global four-dimensional fit with current flavour, EW and Colliders data
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EFT Analysis

- Discrepancies in B decays

Qu " = (B, ?) (@),
(3)[3333] /73 apdNi=3_ pn_a 3 3 3 _ 3 f/% )
Qy, = (o) (@ q’), 4 —q =q —Vyq

[3333] _ 73 3\/ 73,3 Heavy -> light via CKM
Qfeqd (E ¢ )(d q ) spurion

- Global four-dimensional fit with current flavour, EW and Colliders data

- Projected FCC-ee measurements assuming benchmark scenarios for NP

|—> Compatible and preferred by the current fit
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