Quark mass dependence on
hadron resonances
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% Finite and discrete space-time of size g B R
* Computationally intensive calculations 1)
=
A /_” -

%k Unphysical masses in lattice spacing units

gluon quark

An extrapolation to the continuum is
needed in order to extract results



* We want to:

Analyze the quark mass dependence on D, (2317) and D, (2460)
resonances

%k Why we want to do that?

Quark model predicts them above their thresholds but they lie
bellow them

There is debate about whether they are quark states or if they are
molecular states



* We need to:

Compute the DK — DK and D*K — D*K scattering amplitudes
with =0, S=1, C=1

Calculate the poles of the amplitude, the resonances

Obtain D meson masses as functions of pion mass

Plot the curves of the resonances as functions of quark masses



%k Meson mass equations from HQET at one loop order

1 M; M3
_ X X X X X 2.2
Z(D + 3D*) =my + a, — Z ,Bc(l )167zf2 + Z (yc(l ) /1( o ) 162272 log (MX/,u ) +c
Xzﬂ,K,ﬂ X=7Z',K,7’]

M;
— X X X 27,,2
(D* — D) = A + Z ( ) _ ) ( )A) 16][2f2 log (IWX/,M )+5Ca
X=r,K,p

1
Z(1) + 3D*) = my, + f(0,a, b, c,d) 10 parameters 17 parameters

T —
(D* — D) = A+ g(A'?, AW) 7/ parameters 72 points
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i(D + 3D*) = my + f(o, a X C,X

(D* — D) = A + g(X?, AW)
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% Lagrangian from Hidden gauge symmetry formalism

gVPP — lg < [a’uq), q)]V//t > / gVVV — lg < (a’uVD — ayvﬂ)V'MVU >

% The total amplitude from
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Prediction Experimental value

© Dy (2317) mass 2318 £ 18 MeV 2318.0 £ 0.7 MeV
“ D (2460) mass 2462 £ 18 MeV 2459.6 £ 0.9 MeV

N
o)

“ Dy and D, resonances change considerably with the pion mass

!

Supports the idea of D, and D, as molecular states






