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CKM-ology

✘ 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)…



CKM-ology - Small flavor ‘anomaly’

✘ Still open: inclusive v exclusive Vub and Vcb?                                 

2206.07501



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



Flavor Anomalies



Novelties re (g-2)𝜇

See talk by L. Varnhorst



Novelties re (g-2)𝜇



Novelties re (g-2)𝜇

2205.12963



Lepton Flavor Universality Violation



Lepton Flavor Universality Violation



LFUV 

need studying NP effects 

2201.03497



We still do not have a control over 
hadronic uncertainties with 
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We still do not have a full/good control 
over hadronic uncertainties
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Main worry remain the hadronic uncertainties in the D* case:
No clear LQCD info regarding the shapes of FFs
Keep also in mind the SD part of the soft photon problem is missing



MORE LFUV 

need studying NP effects 



MORE LFUV 

need studying NP effects 









What LQ scenario?

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



From direct searches 

Atlas and CMS 2018-2021



From dilepton spectra at high pT 

Atlas and CMS 2018-2021

Example U1



LFV predictions



LFV predictions

2209.09846



LFV predictions



Concerning R2





S1 & S3 Model(s) 

M1:

M2:

M3:
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M1:

M2:

M3:

1.00 1.05 1.10 1.15 1.20 1.25

-0.8

-0.6

-0.4

-0.2

0.0

RD(*) /RD(*)
SM

δC
9μ
=
-
δC

1
0μ

mS1,3
= 1.5 TeV

1.00 1.05 1.10 1.15 1.20 1.25

-0.8

-0.6

-0.4

-0.2

0.0

RD(*) /RD(*)
SM

δC
9μ
=
-
δC

1
0μ

mS1,3
= 1.5 TeV

1.00 1.05 1.10 1.15 1.20 1.25

-0.8

-0.6

-0.4

-0.2

0.0

RD(*) /RD(*)
SM

δC
9μ
=
-
δC

1
0μ

mS1,3
= 1.5 TeV

10-8 10-7 10-6 10-5
10-10

10-9

10-8

10-7

10-6

Br(B→Kμτ)

Br
(τ
→
μϕ

)

B
→
K
μτ
ex
cl
ud
ed

τ→μϕ excluded

10-8 10-7 10-6 10-5
10-10

10-9

10-8

10-7

10-6

Br(B→Kμτ)

Br
(τ
→
μϕ

)

B
→
K
μτ
ex
cl
ud
ed

τ→μϕ excluded

10-8 10-7 10-6 10-5
10-10

10-9

10-8

10-7

10-6

Br(B→Kμτ)

Br
(τ
→
μϕ

)

B
→
K
μτ
ex
cl
ud
ed

τ→μϕ excluded

Ad
di

ng
 R

H
 c

ou
pl

in
gs

 c
on

sid
er

ed
 in

 2
00

8.
09

54
8 

an
d 

19
12

.0
42

24



S3 & R2 Model 1806.05689
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Interesting pheno, ex.

R2 & S3 U1 

2103.16558

2009.11296

Belle-II results imminent (expected here but…)

2206.09717
1806.05689



Angular observables can help disentangling 
among various NP scenarios

Many works with mesons: 

Let us now play with baryons: 

12-2=10 observables 



Angular observables            

Three powerful observables:

Examples: 

1907.12554 1908.02328 1909.10769 1702.02243 1502.04864 2209.13409



Angular observables            

Three powerful observables:

R2S1

2209.13409



Many more angular observables and checking on Im[gX] ≠ 0           

2209.13409



Many more angular observables and checking on Im[gX] ≠ 0           

R2

2209.13409
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• To tackle the flavor issues need more and better data: NP effects 
through high pT tails of pp scattering are to be combined with 
constraints obtained from low energy observables.

• EFT treatment is a modern tool to describe deviations wrt SM.

• Current data, and LFUV in particular, favor leptoquark scenarios:     
U1, S1 & S3, R2 & S3. 

• RD and RD* are too few observables to understand the source of 
LFUV.  Too many NP solutions exist and could be filtered through 

angular B→ D(*) 𝜏 𝜈 and 𝞚b→ 𝞚c 𝜏 𝜈 observables.

• Even if RD and RD* were SM-like, angular observables can help 
unveiling a presence of BSM physics.

• What about RK and RK*? [From rumors to actual results. Please help!] 

• B(Bs →𝜇𝜇) this summer…
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• New LHCb determination of fs/fd shifted their B(Bs →𝜇𝜇) upwards

• New CMS washed out the deficit of B(Bs →𝜇𝜇) wrt SM                 

CMS-PAS-BPH-21-006
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Quo vadis homini?
I šta ćemo sad?

Experiment is hard…

[NEW!]


