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1. Penguin process. Rare FCNC decay. Good place to
look for NP.

2. One has a large number of related observables each
measured as a function of the dilepton invariant mass.
This mode that get contribution from variety of
operators i.e. various new particles in the loop

3. Clean mode. Can be studied in a manner where there is
almost none or reduced hadronic uncertainty.

4. Several asymmetries can be measured
which are sensitive to NP via interference as linear
effects.
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We have the helicity amplitudes (massless limit):
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One extra parameter hence expressions depend on 



At ∗ the meson is at rest and the two
leptons travel back to back in the B meson rest frame. There is no
preferred direction in the decay kinematics. Hence, the differential
decay distribution in this kinematic limit must be independent of the
angles and .
• The entire decay, including the decay takes place in a

plane resulting in a vanishing contribution to the “ ” helicity or
.

• Since the decays at rest, the distribution of is isotropic and
cannot depend on . It can easily be seen that this is only
possible if .

At , as all the transversity amplitudes vanish in
this limit. The constraints on the amplitudes result in unique values
of the helicity fractions and the asymmetries at this kinematical end-
point. Hiller, Ziwcky ’14



The large region where the has low-recoil energy has been
studied in a modified heavy quark effective theory framework. In
the limit the hadronic form factors satisfy the
conditions

We study the values of and in the large region and
consider the kinematic limit .

Thus only in the presence of right handed currents can one expect   

at 
  at 

Both and go to zero at .  Hence take into account limiting 
values very carefully. 

Grinstein, Prijol ’04



Taylor expand all observables around the endpoint in terms of
the variable . Leading power of in the Taylor
expansion must take into account relative momentum dependence of
amplitudes



Assume that relation is valid up to order 
and 

   





It leads to a modification 
of the expressions for 
and 







holds at 



and and మ
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Very large contributions from RH currents are not possible, as they
would have been seen elsewhere
Estimate and with two approaches (results agree).

We find a slope is nearly ,
indicating . The
deviation of slope from a
provides evidence of a
contribution from RH currents.
Alternate approach is to fit
and with the two estimated
values of , .

Randomly choose , ,
, , and from a

Gaussian distribution central
value as the mean and errors
from Table.



=−0.83 ± 0.82
′=−0.90 ± 0.28



=−0.89 ± 0.55
′=−0.61 ± 0.30



=−0.91 ± 0.46
′=−0.51 ± 0.31





 



 





The finite width of the K can alter the position of the
kinematic endpoint value. We varied the value
in the Taylor expansion of observables by including the

width of 50MeV. The observables and are
evaluated for each case and a weighted average over the
Breit-Wigner shape for a gives

Without width effect


