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Distribution amplitudes (DAs) are very crucial universal non-perturbative input for theoretical computations.

DAs for heavy meson case are modelled using the heavy quark expansion. No precise form is known so far.
[Grozin and Neubert, PRD 55 (1997) 272-290]

Exclusive decay of B-meson indicates that the first inverse moment of these DAs is a very important parameter.
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For B-meson case, this parameter is constrained experimentally using B~ — ¢~ v,y decays (provides only

the lower limit).

Using B~ — ¢ v,y and QCD sum rules, the value ranges between (0.45 = 0.15) GeV. However, non-

leptonic decays demands A; =~ 0.2 GeV. [Lee and Neubert, PRD 72, 004028(2003),
Baneke et. al, Eur.Phys.J.C 71 (2011) 1818 ]

For D-meson case, there is no systematic computation. One uses ad-hoc values analogous to B-meson case

using heavy quark symmetry arguments.
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- For B-meson case, this parameter is constrained experimentally using B~ — ¢~ v,y decays (provides only

the lower limit).

- Using B~ — ¢ v,y and QCD sum rules, the value ranges between (0.45 £ 0.15) GeV. However, non-

leptonic decays demands A; =~ 0.2 GeV. [Lee and Neubert, PRD 72, 004028(2003),
Baneke et. al, Eur.Phys.J.C 71 (2011) 1818 ]

« For D-meson case, there is no systematic computation. One uses ad-hoc values analogous to B-meson case

using heavy quark symmetry arguments.

( Our Obj ectivel
i ,

. To estimate the inverse moment of the D-meson distribution amplitude using the experimental
' input on the branching ratio of radiative D} decays.
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D;k — qu Decays: An Introduction
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o The amplitude for D — Dy (g = u,d, s) is: Coupling
M(DE — D (p)y(k)) = eypakﬂe;vveg;
€8,

is the transition magnetic moment.

o The decay width: I(DF(p") = D, (p)y(k)) = agm |8, || kI




D;jk — qu Decays: An Introduction

S ST e S

o The amplitude for D — Dy (g = u,d, s) is: Coupling
M(DE — D (p)y(k)) = eypakﬂe;vveg;
€8,

is the transition magnetic moment.

Xorn —
. The decay width: L) = Dy(prk)) = = |gp, 11 K I
Experimental Data
Channel Branching Ratio | Decay widths 8D,

D* 5> D% -o | 16204)% | 834+18)KeV | 047

D= D% -, | B53£09% < 2.1 MeV < 10.98

D;* > D}y _, | 935£0N% < 1.9 MeV < 16.27

[PDG]



D;k — qu Decays: An Introduction

« The amplitude for Dglk — qu (g =u,d,s)is: Coupling
M (D — D (p)y(k)) = e okl €TV ED,
q
equ ° . . °
is the transition magnetic moment.
a

+ The decay width: F(DF(P) = D(pr(k) = =" g, 1K T

Experimental Data

Channel Branching Ratio| Decay widths D, .
Can we use this data to
-1
D* 5Dt oo | 1.6£04H% | (834+18)KeV | 0.47 compute 4, ??
D= D% -, | B53£09% < 2.1 MeV < 10.98
D;* > D}y _, | 935£0N% < 1.9 MeV < 16.27

[PDG]



o The amplitude for D — Dy (g = u,d, s) is: Coupling
M (D — D (p)y(k)) = e Wpakpe}fv”el’)‘;

equ

is the transition magnetic moment.

Xem 21713
3 |qu| | k|

o The decay width: L(DF(P) = Dy(plr (k) =

Experimental Data

Channel Branching Ratio| Decay widths D, .
Can we use this data to
=
D* 5Dt oo | 1.6£04H% | (834+18)KeV | 0.47 compute A, ??
D= D% -, | B53£09% < 2.1 MeV < 10.98
D;* > D}y _, | 935£0N% < 1.9 MeV < 16.27
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Answer is YES!! We will do this using the method of Light Cone Sum Rules.
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' To calculate the hadronic objects of interest using the analytic properties of the correlation function involved. |
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e Correlation function: The matrix element of the quark-gluon interpolating operators taken between

the hadronic states.
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Basic Idea

' To calculate the hadronic objects of interest using the analytic properties of the correlation function involved. |
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e Correlation function: The matrix element of the quark-gluon interpolating operators taken between

the hadronic states.

Dispersion relation P o o Perturbative QCD
e Uses the unitarity and cor?;ia’gsz ;llllnitf;l e Uses the theory of quarks
analyticity of the and gluons.
correlation function. e Treated in the framework
e Can be written directly in of operator product
terms of hadronic states. expansion (OPE).
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Matching the two gives estimates for
the hadronic objects
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Hard scattering kernel and DAs)

function to its imaginary part )



e The correlation function involved:
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e The correlation function involved:
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e The correlation function involved:
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Ap = @y in the exponential model — our objective is to find out w,
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So : The continuum threshold
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. To be fixed by demanding that the

|
|

| sum rule should be saturated by the |

lowest state and the contributions
coming from the heavier and
continuum states are suppressed.
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% The estimated value for the inverse moment turns out to be ~ 0.35 GeV.
+ These results are sharper as the errors are expected to be small (proper estimation underway).

< Further improvement of these results require estimations of higher order effects as well as the
the effects coming from the RG evolution of the DAs.

+ A similar analysis will be helpful in getting estimates for B-meson DAs.

< Proper estimates of the total decay width of the vector heavy mesons and their radiative decay
channels are required at the experiments.







