
Saeed Kamali
University of Mississippi

1

University of Mississippi

May 7, 2018

Phenomenology 2018 Symposium

arXiv:1801.08259 [hep-ph],  S.Kamali, A. Rashed, A. Datta.



Motivation

There are measurements of              and  that are in tension with SM 
predictions. These observables are defined as:

Bigi and Gambino (1606.08030)

Jaiswal,  Nandi, Patra (1707.09977)
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Jaiswal,  Nandi, Patra (1707.09977)

Deviation from SM predictions ~ 4σ,  Lepton Flavor non-universality?!

Plot taken from http://www.slac.stanford.edu/xorg/hfag/semi/fpcp17/RDRDs.html



Inclusive                 decay

Inclusive B decay is a possible way to explore this anomaly:

Ignore details about final hadronic states and sum over
all states containing a charm quark.

The rate can be expanded in terms of perturbative and non-perturbative
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The rate can be expanded in terms of perturbative and non-perturbative
corrections.

corrections can be calculated using OPE and HQET; the limit              
gives the free quark decay and the corrections start at                .                 



Inclusive                 decay

We also look at some differential observables:               --- ---

--- forward-backward asymmetry 

We make predictions for the ratio of total decay rates: 

Observables
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Inclusive                 decay with new physics

Consider the effective Hamiltonian
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Helicity amplitudes:



Inclusive                 decay with new physics

Define the helicity amplitudes. For hadronic currents:

Scalar,

Vector,
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is the polarization of the virtual intermediate boson. 

Tensor,



Inclusive                 decay with new physics

And leptonic currents:

The decay amplitude can be written in terms of helicity amplitudes as:
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where  



Model-independent analysis

Constraints on NP couplings are (from measurements of          ,        
within       and lifetime of       (                                ) ):
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puts a strong constraint on the       coupling.



Model-independent analysis
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Model-independent analysis

ALEPH:

World average:
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Model-independent analysis

Taking the couplings to be real:
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Green areas are constraints on couplings from measurements of         ,          ,     .



Model-independent analysis

Differential observables normalized to 
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Model-independent analysis
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Model-independent analysis
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Model-independent analysis

Phenomenology 2018 Symposium 15



Model-independent analysis
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A U1 Leptoquark 

generates 
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corrections to NP

Using HQET and writing the heavy quark momentum as  

The time ordered product can be written as operator product expansion 

where the residual momentum,
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where the residual momentum,

 An expansion in           . Leading order term gives the free quark decay.

The corrections appear at              in terms of two hadronic matrix elements 



corrections to NP

b quark’s kinetic energy
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spin energy



corrections to NP

Some preliminary results for effects of            on the      and      contributions.
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