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loop and CKM suppressed 
SM amplitude

large no. of experimentally 
accessible observables valuable probe for indirect 

search of NP

sensitive to new 
particle in loop
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 Discrepancies in neutral current B decays 

� ⌘ dBR(Bs ! �µµ)/dq2
��
q22[1:6] GeV2

=
�
2.58+0.33

�0.31 ± 0.08± 0.19
�
⇥ 10�8 GeV�2 (exp)

= (4.81± 0.56)⇥ 10�8 GeV�2 (SM)

2

= 1 in SM
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 Exciting discrepancies observed in charged current B decays also 

b c
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4GF
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combined deviation
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 Constraints from other modes

BR(Bs ! ⌧⌧) < 6.8⇥ 10�3

well in agreement

Quite challenging to explain all anomalies together by evading 
all the bounds. 
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[Grinsten et.al ’16]BR(B�
c ! ⌧�⌫̄) . 5%
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⌧ = cos ✓ ⌧ 0 + sin ✓ µ0

 NP operators with 2nd & 3rd generation fields

 Directly contributes to 

 Diagonalisation of Hamiltonian for lepton part through small mixing 
    angle     : interaction basis             mass basis

Contribution to                    is generated

H
NP = A1 (Q̄2L�µL3L) (L̄3L�

µQ3L) +A2 (Q̄2L�µQ3L) (⌧̄R�
µ⌧R)
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Effective operators
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 Hamiltonian and relevant operators for 
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b ! sµµ

He↵ =
�4GFp

2
Vtb V

⇤
ts

X

i

Ci(µ)Oi(µ) ,

New contribution to 
(axial)vector currents

C9 ! C9 + CNP
9

C10 ! C10 + CNP
10



 agreement within           level
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A1(= A2) = �2.92TeV�2

sin ✓ = ±0.022

B+ ! K+µ�⌧+Allowed by

7

RK ' 0.86, RK⇤
cntr ' 0.88, R low

K⇤ ' 0.90,

R(D(⇤)) ' 1.25⇥R(D(⇤))SM,� ' 4.1⇥ 10�8GeV�2.
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Allowing 20% breaking

�2
allowed region ' 10

A2 = 4A1/5

from quantum corrections 
or unknown dynamics of the 
UV completion of the model

1�
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RK ' 0.80, RK⇤
cntr ' 0.83, R low

K⇤ ' 0.88,

R(D(⇤)) ' 1.24⇥R(D(⇤))SM,� ' 3.8⇥ 10�8GeV�2.
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RJ/ ⌘ BR(Bc ! J/ ⌧⌫)

BR(Bc ! J/ µ⌫)

 Another discrepancy at               charged current 

= (2.5± 0.97 )⇥RSM
J/ 

In the same direction as of  
     
     considered operators can also explain  

                triplet type operators are also explored 

[LHCb ’17]

[1712:01593]
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 In terms of effective operators we show a possible explanation 
     to all the anomalies together

 The model has only two new parameters 
 It predicts some interesting signatures in the context of B decays such  

     as

 Fluctuation? Wait for more data to be accumulated! 

 Several hints of lepton non universality are observed  
     by various experimental groups

 Opens up way to construct UV complete theory

10

Bs ! ⌧⌧, B ! K(⇤)µ⌧
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