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Introduction: FFs, PDFs, GPDs
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Bethe-Salpeter Wave .
Function (BSWF) The SDE for the quark propagator 1s:
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The meson Bethe-Salpeter e
(BSE) i1s:
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Algebraic Model

The- quark propagator and the BSA can be written as follows:

Sqry (k) = [—Z’Y k+M (h)] A (k qu(h)) and |nmIv(k, P) = ivs /_11 dw pyv(w) [A (ka,AfU)] il

1
s+t]’

Als,t) = tA(s, 1) , k,y = k +2P and P? = —m3,.

where, [A(s.t) =

p(w) 1s the spectral density. Its shape determines the specific behavior of the
associated BSA.
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Algebraic Model: LFWF and PDA

The LFWF for pseudoscalar mesons can be obtained in the
light cone formahsm by projecting the meson BSE:

Vi (z, k%) =tr o7 (kv)vsy - noxm(k—, P)
dk|

where |0%(km) = 0(n-k —zn - P)|.

Then, from the Mellin moments of the LFWF | &™)y, = /0 daam i (o, k1)
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On the other hand, in the light-cone formalism the PDA can be expressed as:

fudla(o) = fgrs [ ervls (2,47)




Algebraic Model: LFWF and PDA

In the lightfcone formalism the PDA can be expressed as:

Z.-F. Cuia, M. Dingb, F.
Gaoc, K. Raya, Eur. Phys.
J. C Preprint No. NJU-
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Integrating over k, we obtain a new relationship between the LEFWF and the PDA:
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Algebraic Model: LFWF and PDA
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Distribution Functions: GPDs

The GPD. corresponding to the valence quarks
can be obtained at a hadronic scale by means of
the superposition configuration of the LFWF :

dsz q*
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Distribution Functions: GPDs

Takmg advantage of the LFWF relation in terms of i f i
the PDA, solving the integration on k;, by using
Feynman parametrization, taking a suitable change of
variable and ¢ = 0

T2y +2) u” (1 —u)”

H{(z,0,t) = FQ(VH)JWD (@A 2m/ dUW

with M2 (u) = t(1 —z)%u(l —u)® + A3, -




Distribution Functions: PDFs
The,DF is defined in terms of the GPDs as follows :
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symmetry for the pion in the AMR We_:_},
recover this form. V7
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Distributiqn Funections: PDF's

TheaI:),F is defined in terms of the GPDs as follows : iy 0'f i
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Distribution Functions: FF's

. g:o,fdx t=0¢=0
The- contrlbutlon of the quark ”q” to the elastic form
factor 1s obtained by:
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The full FF of the meson is then: | Fu(t) = e, Fy(t) + exFyi(t) | - — T
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Distribution Functions: FF's

The- contrlbutlon of the quark ”q” to the elastic form

factor 1 1s obtamed by:

The full FF of the meson is then:

Kaon
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At first orden in the Taylor expansion, the GPD can
be aproximated as an exponential function S /e ]
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In the light-front holographic QCD aproach, the K.a.QI.l. I
zero-skewness valence quark is expressed as +/@ev?-0,02.05.1.2 ]
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Where f(x) is some profile function.
A subsequent matching enable us to identify
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Impact Parameter Space GPD

The impact parameter space is given by e
wng (b2, Cir) = / T A N oL A Ha (2,0, 8) [
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We observe that our porposal for lambda (A - A(w))
makes possible to calculate analytically the distribution
functions.

his method allows us to find an analytical relationship
between all the functions of interest and the PDAs.

with both experimental results and SDE
ilts, which allows making new predictions for
sydoscalar mesons like the GPDs.

m@sbows that the FFs obtained are in good

“ arrently, experlmental data from proton GPDs are
being extracted in several laboratories around the
orld such ‘as: Jefferson Lab, DESY, CERN, among
othels, so we seek to make predictions for these
experiments.
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Algebraic Model: Elastic FF

Chi square

(T; —
Z T

Wheree T; 1s the theoretical estimation, E; is the observed experimental value
and JE; is the asociated error to this medition.
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For the Pion FF: For the Kaon FF: \
Experiments | No. Data X Experiments | No. Data x>
A
G. Huber et al. 8 4.43382 Dally et al. 10 4.13643 D ‘
(Jlab) _ ‘9
Amendolia et 15 4.02524 %
T. Horn et al. 1 0.416452 al.




AM: Spectral Density

A relationship was found to find the spectral density in terms of parameterized
PDA. ”

—i [ﬂ-ﬁ(v —1)— —mi_{fvfz (u + (v — Q)yz)

where |AZ = M?— i(l —y*)m3,| for M, = M;




AM: Spectral Density M, =316 MeV
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