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Why flavour

Beyond SM scale unknown yet strong TH EXP

arguments exist

Flavour observables uniquely sensitive indirect probes

BSM sensitivity historically o.o.m

beyond direct searches

Example small kaon FCNC predicted charm

years before discovery
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Why flavour
This sensitivity is structural

flavour patterns
accidental SM symmetry

no reason for BSM to respect it

so why exp FCNCs so SM like

flavour problem

Flavour observables among first places where BSM

expectedIntensityEnergy frontiers
two complementary programs2
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byc
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eg B

loverlineulambda
rangleb

Exclusive modes

rely on form factors
lattice sum rules H01 E

alphag2Vcb

use optical
theorem

ImMleftBrightarrowBright

proptosum_iMleftBrightarrowX4iright2

nicefracLambdaQDmbll1 local OPE

BrightarrowXcloverlineu1

all possible one

charmedmesonsdoable
at B factories

L
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Lepton Flavour Universality a test

form factor dependence
cancels up to fracmtaumH effectsRDleftrightequivfracBRleftBrightarrowDleftrighttauoverlineurightBRleftBrightarrowDleftrightloverlineuright in FNAC MILC and

Dispersive Method Martinelli

etstensionis

absent17

Blanke LHCbImpl202

56
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Roe New Physics Outlook

Real anomaly tree level BSM TeV

within direct reach

leftbcrightlefttauvright leftbnurightleftctaurightleftlanglebtaurightrangleleftcnurightPlausible BSM

Freytsis Ligeti Ruderman 95 W extended H
disfavoredlepto quarkspreferred

Outlook

TH already at 2 SM like in some approaches

Exp at 7 KD or 4 Rst

Belle I LHCb Upgrade I will providefinal word
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B knuoverlinenu

leftBrightarrowKveevrightSM below exp

deltaCR viable

and testable

Correlation w RDA

Will imply sizable effects

in brightarrowS TE

fracBRbrightarrowBRbrightarrow
t

L

t

beginmatrixfractausim10endmatrix
G show DG Lane 94 no
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B K WE as a probe of light NPAbu
musabh et al 2025

B Kri probes

heavyNP via Mruneq1

B kt axion

bound insensitive to fur value

dual probe of light heavy
NP independently

Property only accessible if
likelihoodkeymaximizesinfo on quv2

discriminator

sensitivity to scales 109 Gov
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krightarrowpicupoverlinew the decay of the records

Short dist dominated matrix elem from Krightarrowpicirc e l 0

3 TH error Cleanest FNC

BRleftKrightarrowpiveeoverlineVrightNA6224left103330righttimes1011 55 obs

smallest B12 ever measured at this significance

BRleftKLrightarrowpi0veeoverlinevrightleq43BMleftKrightarrowpiveeoverlinevright model indeptly
Grossman Nir bound

ample room for discovery

CKM suppressed IV dI
1 rel.to brightarrowS

Record sensitivity to LambdaNP noo TeV
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krightarrowpi axion the QCD axion

K pi v5 data reinterpretable as krightarrowpi a at mvv2ma2
11

Available room set by SigmaBvvsim19times1011 mmiss2

BRleftkrightarrowpieright14cdot1011
strongestaccelerator

based constraint
on axion

Two conceptually distinct
bounds

Generic whenstrong ampl dominates PQ scale 1081012GeV
floor accidental weakampl dominance 115cdot104GeV

DG etat

2025AL
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Main tension possible

solutions5cgno

vector axial leptonic currentPossible solution

1ÉÉÉÉ

lepton universal

shift to vector

leptonic current

Rk let 13s pp Sluliketension
b spp BRs any n0t

SM likeA



Main tension possible

solutions5cgno

vector axial leptonic currentPossible solution
2Ciochini

etal

22ÉÉÉÉ

Hadronic effects

difficult to assess
bydirect calculation

Reset Bs pp SMliketension
b spp BRs any n0t

SM likeA
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Why hadronic effect solution difficult to assess
Ciochini etal

22Triangle

diags not only normal cuts

M branch point
also anomalous cuts

log branch points

see Mutke Hoferichter Kubis
Isidori Polonski Tinari 24

Alternative solution go to different 92 region
e g B s rightarrow

ppt DG et al 2017 7n
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LHCb 50 11
Rung 3001fb W Upgrade

charged b c and s decays

rare FCNCs

CPV 8 0.30 phis 3mrad charm sim105

Precision

engine

Belle Moab early 30s 5 ab target

neutrals inclusive modes I IFV

R Dr 1 B Kut 8 t 3pm 10
1Unique

for19
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Upgrade era flavour 2030 2040s

Atlas CMS

HL LHC
300 6

moonic finalstatesIndep
competitive
in many modes phissim 3 mrad Bsdrightarrowpp

brightarrowS pp angularobs.Takehome

Built in complementarity

Tests of CKM LFU FCNCs CPV

w 0.0 m improved precision20


