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Introduction

The flavor changing neutral current (FCNC) b — s
transition has been at the focus of extensive exper-
imental and theoretical investigations. The rare de-
cay B — K™vv has not yet been measured experi-
mentally and it is challenging to do so, as both lep-
tons are detector eluding neutrinos. Only the upper
bounds on the branching ratio (BR) are known and
the most ones are set by the Belle Colaboration [1]:

BR(BT — K*viv) < 4.0 x 107 (90% CL)
BR(B" — K*vw) <55 x 107 (90% CL)

With the advent of Super-B facilities, the prospects
of measuring these branching ratios in the near fu-
ture are good. 'The Belle-1l experiment, with an
integrated luminosity 50 ab™' that is expected to
be collected by 2023, a measurement of the SM
BRs with 30% precision is expected [2|. Theoret-
ically, the presence of only one operator in the effec-
tive Hamiltonian for the b — svv transition makes

B — K*vv much less susceptible to hadronic un-
certainty due to sensitivity to a minimal number of
form factors. Moreover, this decay process does not
suffer from additional uncertainties beyond the form
factors, such as those that plague the b — €/ tran-
sitions due to the breaking of factorization caused

by photon exchange.

A remarkable feature of the AdS/QCD correspon-
dence is referred to as light-front holography [3|. In
light-front QCD, the holographic meson wavefunc-
tions 1s:

] %ZCT

(1 —x)m?+xm

57

q

Ui, ¢) = Nay/a(l —z) exp | =

=P 2k%x(1 — x)

The variable ¢ = \/af(l — x)r where r is the trans-
verse distance between the quark and antiquark
forming the meson and x is the fraction of the me-
son’s momentum carried by the quark.  is the fun-
damental confinement scale that emerges in light-
front holography. Spectroscopic data indicate that
k = 0.55 GeV for light vector mesons. we shall fix
the quark masses mg in order to fit the experimen-

tally measured decay constant fx+«|4, 5|.

N. 1] mg — Vi
frr = \E/o dz |14 ;aqnj x)M[Qi WL (¢ )=
mg = (195£55) MeV and m4 = (300420) MeV lead

to fr+ ~ 200 MeV compared to the experimental
value 205 4+ 6 MeV from I'(7~ — K* " v,).
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Distribution Amplitudes

The Distribution Amplitudes (DAs) of the meson
are related to its light-front wavetunction. The two
twist-2 DAs are predicted as:
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The Sum Rule DAs are reconstructed as a (GGegen-
bauer expansion
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The Gegenbauer coefficients are a! = 0.06 &= 0.04.
a) = 0.16 & 0.09 for ¢l.(z, p = 1 GeV) and
air = 0.04 +0.03, ay = 0.10 £ 0.08 for ¢.(z, pu =
1 GeV)[6].
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Figure 1: Twist-2 DAs predicted by AdS/QCD (graphs on the
left) and SR (graphs on the right). The uncertainty band is
due to the variation of the quark masses for AdS/QCD and

the error bar on Gegenbauer coefficients for SR.

The form factors, computed via light cone sum rules
(LCSR), are valid at low to intermediate ¢g>. The
extrapolation to high ¢* is performed via a two-
parameter fit of the following form|7, 8, 9|

F(0)
F(q°) =
=T (@) + W my
to the LCSR predictions as well as form factor values
obtained by the lattice QCD [10] which are available
at high ¢°.

F(0) (AdS/QCD)| F(0) (SR) |a (AdS/QCD)| a (SR) |b (AdS/QCD)| b (SR)
1% 0.38"0:0% 0.43+£0.03] 1.53700 1.677910 0.62"013 0.90"0 1
A 0.29700 0.344+0.02) 024700 10.364+0.17) —0.687518 | —0.374+0.17
Ap|l 0214001 0.254+0.01 0.3379% 0.11705) | —0.561018 | —0.61 £0.12

Table 1: AdS—+ lattice prediction for the form factors. Lattice
data is taken from [10]. The error bars are due to the variation
of the quark masses as explained in the text.
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Figure 2: AdS/QCD predictions for the form factors V', A;
and Ajp. The two-parameter fits with the available lattice data
(red) are shown and compared with the predictions of QCD SM
(dashed blue). The shaded band represents the uncertainty in
the predicted form factors due to uncertainty bands in DASs

and variation in quark masses.
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Figure 3: The AdS/QCD (Solid line) and SR (Dashed line) pre-
dictions for the differential Branching Ratio for B — K*vv .
The shaded band represents the uncertainty coming from the

form factors.

The K* longitudinal polarization fraction F7, is an-
other observable associated with B — K*vv decay.
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The AdS/QCD (Solid line) and SR (Dashed
line) predictions for the polarization fraction distribution for
B — K*vv .

Figure 4:

a,b

Fi( B — K*vi )90 = 0.40+0:02

BR( B — K*vw )gg = (8.141016) % 1076,

Fr( B — K*vp )t = 0.41 £ 0.01
Conclusion

BR( B — K vy )AdS/QCD — (636“8%2) X 10_6

Experimental observation of B — K*vv can pro-
vide an excellent test for the theoretical computa-
tion of the B — K™ transition form factors. The
differential branching ratio for this decay shows the
largest sensitivity to the form factors for low-to-
intermediate values of the momentum transter.

Ongoing and Future Research

- AdS/QCD prediction for B — ¢u* ™.

= Direct computation of the form factors using
holographic meson wavetunctions.
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