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NUCLEON FORM FACTORS
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» Baryon form factors are functions of the B , G (0) —
four momentum squarec Gp=F =1k S Q £(0) = Oy
+ In the Breit frame, G,y represents the Gy =1t +F AMy; Gy (0) = py

electric charge (magnetic momentum)
density’'s Fourier Transtorms
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NUCLEON FORM FACTORS OSCILLATIONS
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* High precision data are
required

» The subtraction of the
time-like dipole behaviour
shows the oscillations



BARYONIC STATES IN LIGHT-FRONT QUANTIZATION
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» At the leading order, the baryonic
state Is represented by three
collinear quarks

» The hard scattering kernel 1%
describes the subnuclear process




THREE QUARK OPERATORS
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* T he three quark matrix element * [t I1s best to operate In the four-
can be parametrizec momenta space, thus defining the
* [he parametrising functions are _CDAs Fourier transforms as

called Light Cone Distribution

Amplitudes (LCDAS) ~ |

- The LCDAs are functions for the F(ap-z) = [ [dx] F(x) e~ PT L
ight like four-vector z




THREE QUARK OPERATORS

» By using u and d quarks

symmetry, it remains only one
independent twist-3 LCDA

Isospin |/2 requirement = 2T; (xl,xz, x3) = [Vl —All (xl,x3,x2) + [V1 —A1] (xz, x3,x1) —

Vi (xlaxza x3) Vi (xza xl’x3>

u—d symmetry = 4 A, (xl,xz, x3) — A, (xz, xl,x3)

1 (xpxz» x3) I (xza xl»xs)

- Only one independent LCDA remaining:
PN <X1»x2»x3) =V (xlaxzax,%) — A (xl,xz,x3)



CHERNYAK-ZHITNITSKY FORMULA
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* Form factor behaviour determined 1
mostly by the running coupling %
constant a; (qz)

» Through symmetry relations, the %B

minimal number of leading twist
Con‘tribu‘ting diagr‘ams IS | 4 Leading twist diagrams contributing to the hard
scattering kernel Ty




CONFORMAL EXPANSION
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Nucleonic Function @ the origin

» The expression of the polynomials P, (X) and of the anomalous dimensions y, have to be determined,
using the Zocp conformal invariance




CONFORMAL BASIS: THE APPELL POLYNOMIALS
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* The conformal basis is iIdentified in the normalised Appell polynomials
. They are defined in the triangle T = { (xl,x3) S [0,1]2 CR%:x; +x; < 1}



NEAR THRESHOLD PARAMETERS

B — 1 * The procedure encodes the
0™ effective form factor’s
osclllations to the three

b, (Qz) — p 4 1 n=12 quark model

0 02’ * I he evolution equation’s
effect 1s negligible In
Jp(m) (1) comparison to the o, and B,
2\ _— 1.(m) 1 2 - . .
B (Q ) = b + + m=23.4.5 coefficients evolution
m 0 Q2 (Qz)z ’ s T

- A dependance over the negative powers of g* is proposed
» B is fixed since it is related to the normalization of @y (X)
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MODEL'S RESULTS

IGEﬁI Sachs form factor
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Simultaneous fit for proton and neutron using our model's parameters

Nucleons
* Simultaneo
and nucleo

* |sospin symmetry of the

us fit for proton
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MODEL'S RESULTS - ERROR BANDS
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* Error bands containing both statistical and systematic

(Gaussian Variation of the
data points

Variation of the parameters
number and g* dependance



MODEL'S RESULTS - ERROR BANDS

* The nucleon distribution function
@y (x) presents a global maximum
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SUMMMARY

» The proposed model provides a suitable description of the nucleon effective form factor but same
can not be said for the proton, where the oscillations are barely visible

» [he proton behaviour can be explained by the charge limited order momenta used in the
description

- Still, this work can shed light over the connection between nucleon form factors oscillations and the
internal structure of the hadrons

* Further search of a light-front model for nucleon form factors oscillations is still in act




Thank you giw’ng me the

cyajaortunity to speaé



