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Recapitulate flavor anomalies….Pros & Cons

Why RPV3

Tests for IF

Implications for LHC & beyond

Summary
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Each of the 3 anomalies have concern(s)
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Improve Theory Predictions: on & off the Lattice

• As a member of RBC-UKQCD use DWQ which at the expense of a 5th dim. have 
vastly improved chiral symm and thus behave as “continuum-like” fermions 
with very good renormalization properties.

• Use lattice for semi-lep form  factors for B(Bs, Bc) decays to D(*)(Ds(*), 
erta_C(psi) + l(tau) nu  and also for  muon (g-2)  

• With Enrico Lunghi => Vub, rare K , eps’, K-UT
• With  Yoav Afik, Shaouly Bar-Shalom, Kuntal Pal and Jose Wudka, use SM(EFT)  

and simulations for collider signals
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Must stress that even if 
one of these three 
anomalies survives 

further scrutiny SM will 
need to be extended to 

BSM

See also Nazila’s talk
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Two vitally important details

• In B=>D* tau(l) nu, not just the R-ratio of the integrated rates but also
D* polarization is an observable….While the R(D*) is off from the SM by ~2-3 
sigma, the D* polarization is found to be  consistent with the SM

• Rather intriguing and important is also the fact that  both RK and RK*
are below the SM…i.e. they are correlated. This is an important clue about the 
weak current in the underlying BSM i.e. they are dominantly LH just as the SM.

Both these features arise naturally in RPV as chirality therein subsumes the SM
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Recently also b_baryons
used but low stats
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POWER & PITFALLs of lattice calculations:  few 
examples from personal experience
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Conclusion on “SM” theory value for muon (g-2)

• 1. Given the significant discrepancy of the BMW lattice result with the 
data-driven R-ratio method as well as some tension amongst the 
lattice calculations, it is much better to wait till there is a consensus 
value in the continuum limit amongst the different lattice collabs.

• 2. It is difficult to find significant fault with the R-ratio method of the 
WP; from all accounts it appears that the WP results are fairly 
cautious.
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If current hints of LUV survive the test of time 

• Under such a watershed departure from the past, we 
believe, it is very likely that nature is also trying to address 
some long-standing, persistent issue(s) with the SM. One 
such basic concern with the SM is the fact that it is 
exceedingly fine-tuned, i.e. unnatural due to radiative 
instability of the Higgs which primarily originates from the 
heaviness of the top quark, a member of the third 
generation.
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Generalization of YM=> RPV LUV arises rather 
naturally

•Note also that, as a necessary generalization of 
the Yang-Mills theory [42], all the interactions 
allowed by the enlarged internal [Bose-Fermi] 
symmetry readily remove the accidental flavor 
symmetry of the SM and lead naturally to 
LFUV.
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Note the multitude of LEC, 
in part. Bs mixing and 

B=>K(*) nu nu………
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Summary /Outlook/Conclusion    
• Hints of LUV are extremely interesting, intriguing and important. There is 

nothing we know of that tells us that these hints cannot be true.
• Babar deviations for RD(*) are the largest amongst the three experiments. 

Should this be a concern?
• For the above reason as well as for confirming (or refuting) LHCb results 

on RK(*), Belle-II results with increased luminosity are eagerly  awaited. 
Also correlated RD-RD* from LHCb and from Belle-II would help a lot.

• An update from Fermilab with much larger data set on muon (g-2) is 
anticipated in some months.

• Fortunately significant experimental/theoretical  progress should occur in 
< ~2 years and would be greatly welcome. Only one of the 3 anomalies 
need survive the  test of time for some BSM to become relevant.

• Meantime, 3rd generation centric RPV_SUSY is an  interesting theoretical 
framework that can accommodate such deviations from SM if they survive

PPC-Wash. Univ; A. Soni, HET-BNL 34



PPC-Wash. Univ; A. Soni, HET-BNL 35

B Dev@LBL
April 2022

RPV-SUSY 
Subsumes 

chirality SM 



XTRAS
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RECAP
• 3 different major B-experiments
• 3 with B => D
• 7 with B=> D*
• 1 with Bc => ψ
• 9 with tau => l (l=µ or e) nu nu’
• 2 with tau => hadron + nu

•Each and everyone of the 11 experimental 
results seem to imply tau is NOT just a 
heavy muon(electron) as dictated by SM.

•Does it mean  then a breakdown of LU in 
charge currents?
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Crossing-symmetry on RD(*); 
RK(*)=> c ADS’[17]; ADSS[20]

PPC-Wash. Univ; A. Soni, HET-BNL 42



PPC-Wash. Univ; A. Soni, HET-BNL 43



PPC-Wash. Univ; A. Soni, HET-BNL 44



PPC-Wash. Univ; A. Soni, HET-BNL 45



PPC-Wash. Univ; A. Soni, HET-BNL 46



PPC-Wash. Univ; A. Soni, HET-BNL 47



PPC-Wash. Univ; A. Soni, HET-BNL 48



PPC-Wash. Univ; A. Soni, HET-BNL 49


