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In the Standard Model

✘ Gauge sector entirely fixed by symmetry 

✘ Flavor sector loose (a bunch of parameters) 
13 of 18 parameters are fermion masses and mixing parameters



Flavor Physics 
✘ Why three generations?
✘ Why such hierarchy of masses and mixing?
✘ Why so small CPV phase?



Quark Mixing

✘ Fix CKM entries through tree level processes & over-constrain 
by loop-induced ones [progress through precision!]
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CKM-ology

✘ Still open: inclusive v exclusive Vub and Vcb?                                  
Is Vud well controlled? Vus keeps coming back (EM)…

cf. http://ckmfitter.in2p3.fr



CKM-ology - Small flavor ‘anomaly’

✘ Still open: inclusive v exclusive Vub and Vcb?                                 

cf. updates at http://flag.unibe.ch

✘ Belle II (excl + incl), LHCb (excl)

✘ QCD on very fine lattices                              
B → D and B → D*



Phenomenology… bridge b/w theory and experiment 

Look for quantities - observables:

Experiment essential… 

✘ (Highly) Sensitive to contributions of physics BSM

✘ Mildly (or not) sensitive to hadronic uncertainties

✘ Accessible in current and/or (near) future experiments



Flavor Anomalies



Lepton Flavor Universality Violation

LHCb 2021

LHCb 2017

2019



LFUV: Experimentally?
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Lepton Flavor Universality Violation

naive NP scale









Strategy:  
fix Vij by tree level processes, then look for NP in FCNC

Probing BSM… 

12% 4%



cf. updates at http://flag.unibe.ch





  

1. Vector singlet

Which Mediators?

Beware: essentially ALL 
models contain additional 

states when UV-completing!

3. Vector Leptoquarks

2. Scalar Leptoquarks

, VL fermions

...

4. In the Loop
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Concrete Scenarios of Physics BSM



  

Scalar / Vector boson

Leptoquark 'Bestiary'

Color triplet 

Some good and bad  features:

No 4-quark / 4-lepton effective interactions at tree level

Non-resonant Drell-Yan production t-channel

Leptoquarks 

Violate SM accidental symmetries!

The quintesential 'semi-leptonic' state!
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Loop
level



From dilepton spectra at high pT  
Atlas and CMS 2018-2020

Example U1



What LQ scenario?

N.B. U1 is the only one to accommodate both!



LFV predictions



BSM from the lepton side…





Flavor physics at IN2P3 Laboratories

Flavour and searches for New Physics:

muons and neutrons at high-intensities

Ana M. Teixeira

Laboratoire de Physique de Clermont - LPC

PSI User’s Meeting 2020, 28 January 2020

Thanks for your attention!



Extra Page



Detailed angular distribution can help… 
More Observables
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Stay tuned (early results from Belle…)
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