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Outline

• Recapitulate : The anomalies

• The RPV3 framework

• The benchmark cases

• Conclusion

ICHEP  072920;  soni, BNL-HET



ICHEP  072920;  soni, BNL-HET



FACT OR FARCE?
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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.
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Motivation for RPV3; see ADS’ 1704.06659
• ASSUMING the anomaly is REAL & HERE TO STAY [BIG ASSUMPTION due 

to caveats mentioned]
• Anomaly involves simple tree-level semi-leptonic decays
• Also b => tau   (3rd family)
• Speculate: May be related to Higgs naturalness
• Seek minimal solution: perhaps 3rd family super-partners(a lot) lighter 

than other 2 gens > proton decay concerns may not be relevant=> RPV 
[“natural” SUSY ]

• RPV natural setting for LUV …can accommodate g-2 and eps’ if needs be 
• Collider signals tend to get a lot harder than (usual-RPC) SUSY
• RPV makes leptoquarks natural [and respectable]
• Moreover, RPV should be viewed as an umbrella i.e. under appropriate 

limits other models are incorporated
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Summary /Outlook/Conclusion     1 of 2
• Hints of LUV are extremely interesting, intriguing and important. 

There is nothing we know of that tells us that these hints cannot be 
true.

• While these indications are rather serious, they are not yet 
compelling. They ask for too radical a departure from conventional 
understanding so we must exercise extreme caution and care before 
accepting them. Moreover, in each of  the 3 cases there are features 
that cause concern.

• Syst error in quad is NOT rigorous in RD(*),RK(*), (g-2)mu

• Fortunately significant experimental/theoretical  progress should 
occur in < ~2 years and is eagerly awaited.

• Meantime, are there interesting theoretical frameworks that can 
accommodate such deviations from SM if they survive? =>>>>>
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constraints
• Direct searches via   =

Indirect constraints considered due B=>т ν; π т ν; 
π(K) ν ν….

Also BC =>тν….

To a/c (within 1σ) of expt for RD(*) needs largish λ’333 ~1 – 2  range
with quite heavy sbottoms but such large couplings develop landau 
pole below GUT scale.We require couplings stay perturbative below

GUT so with λ’333 < ~1 ,  

TAKE HOME: This version of RPV is actually (surprisingly)  well 
constrained

With improved measurements RD(*) in RPV3 may be difficult
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RPV3 allows
RD=(.254-.371)

RD*=(.220-.320)
Contrast Fuentes-

Martin:

HFAG  dec2016
RD=.403+-
.040+-.024 
RD*=.310+-
.015+-.008

LHCb 06/06/17
RD* 0.305

Ensured that all RPV3 couplings 
stay perturbative up to GUT

all constraints……RPV(blue) region obtained by scanning with 
sbottom mass 680-1000Gev, 0<λ333<2;|λ323|<0.1;|λ313|<0.3 

…. 
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