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QOutline

e Current problem in theoretical description in high energy
Scattering.

* Dipole scattering amplitudes: phenomenological input.

* Leading twist approximation: for nonlinear evolution in NLO
» Saturation scale and b dependence.

» Results of the fit: deep inelastic structure function F,

» Conclusions.
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Proton Structure functions and DIS cross section
Proton structure Function: F, and the Longitudinal F; (Q, x)
Y=In(llx) =Ins

, Q*
Fy (QY) = T2 {op + o}
Total cross section for DIS o7 and oy, Q‘z‘”m'
F7(Q.Y) = m{”%{ + or
Q*
Fr.(QY) = ———«
L ( 2 ) 472 (e m. oL
p (proton) p (proton) oT = 2 / (1{2 b *-"?\"TT L ((2 Yr. . b)

'dz‘f‘ .1
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. ‘PZ/*T (Q r, z m¢) Light front wave function

*  N(Q,Y;b), N(r,Y; b), in the dipole Picture: dipole gq-proton scattering Amplitude
* rdipole tranverse-size,b impact parameter

* zfraction of the light-front momenta of the virtual photon carried by the quark

* ms mass of the quarks



» fit: deep inelastic structure function F,
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N(r,Y; b) in the dipole Picture: Scattering Amplitude

Solution: JlMWLK (Iancu,jaIiIian-Marian,Kovner, Leonidov, McLerrran andWeigert) and Iarge Nc limit
BK equation (Balinky-Kovchegov)

a .
I\ (10,6, Y ) =

Pay . 1 i . 1 . . .
ﬁs/ (‘)iz K (21?02.21312:21?10) (.\ (:1312. b— 5:1320. Y: ]?) + N (:132[]. b— 5:1312. Y I?)) — N (:1310. b.Y: ]_1))

. 1 . . 1 )
— N (:1312. b — 5:1320.}' :ﬁ)) N (:132[]. b — 311312.}' :L)) )

9
1.0 Ty .
KO (To2. T12:T10) = );”2 « K0 BFKL Kernel in the LO
Lo Lo Balinsky, Fadin, Kuraev and Lipatov

- BFKL Kernel in the LO

“€+100 1~ _ o
:\* (_r? b'._ }7: R) _ / ( ) ew((lis.-’}-) 3 C)‘“r (’]"? R? b) C)lll (’\',-",_ R)

—iog 2T

wio (as.7) = as x|




BK equation and NLO corrections

e NLO for the eigenvalues WNLO  Fadin-Lipatov arXiv 9802290 Ciafaloni-Camici arXiv 9803389
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wNLO (@s.7) = asx ™ (v) + asx ()
WNLO Y
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Xo (WNLO,7Y)

Ciafaloni, Colferai, Salam Stasto arXiv 0307188

resumation in high order correction
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Effects of the NLO in BFKL
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Resummed anomalous dimensions in NLO
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Scattering amplitude N(r,Y;b) "'+ ~ ° / d*b Nr., (Q.Y.: )
N(Q,Y:b) /d2/d2"1’ (Q,7,2) | N (r,Y;b)

-+ W/; (Qr,z,m) Light front wave function

* N(rY; b) --> saturation condition

* Three differents Kinematics region

CGC Q2 2 > 1 :Saturation region BK Equation
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- Scattering Amplitud

2r2 <1 (Perturbative region)

2r2 ~ 1 (Vicinity of saturation scale)

~
J
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N (r.n:b) = Ny (QT), (Y,b) "2)

2r2 > 1 (Saturation region)




Scattering Amplitud

2r2 > 1 (Saturation region)

sinh (\/E(& + f)) }

&= (QP(V)/Q*(Y =0;b,R)) = AY ¢ = In(r?Q})

For z >>1 Levin-Tuchin Solution
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Geometric Scaling and Saturation

2r2 ~ 1 (Vicinity of saturation scale)
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Two approaches: saturation scale and impact
parameter impact

A. Kovner and U.A. Wiedemann, Phys. Rev. D 66 (2002) 051502; Phys. Rev. D 66
(2002) 034031; Phys. Lett. B 551 (2003) 311.

Q3(Y,b) = Q5(0,b)Exp(AY)

Ae introduced exponential suppression which follows from Froissart

OW2(Y,p) = QW2(Y =0,b=0) e™brY = QZe™mbeM?

m, A(a) free parameters

ferent approach summing pion loops in Qs. (Gotsman-Levin 2020)
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Restriction of kinematics region and
parameters of our fit.

0.85GeV? < Q? < 27GeV? r < 0.01

Dipole amplitude Wave function x2/d.o.f.
Set|as |No Qa(Gc'v"'Q) m(GeV) {:teff(Gc'v"_E} may (MeV) | mg(MeV) | ms(MeV) [m.(GeV) |0.85 < Q? < 27 GeV'?
1 ]0.091|0.236|0.998 0.612 |n/a 140 140 140 1.4 124.9/133 = 0.93
2 10.20 |0.25 |1.00 0.551 |n/a 140 140 140 1.4 61.99/66 —0.93
3 (0.096)|0.448]0.921 0.840 |n/a 2.3 4.8 95 1.4 117.2/133 = 0.88
4 (0.20 ]0.343]0.999 1.300 |n/a 2.3 4.8 95 1.4 01.74/66— 1.39

Quark mass:
Set | and 2 is with ligh quark masses 140 MeV
Set 3 and for is for currents masses

2
Mass of the c quark 1.4 GeV and we need to modify x — x, = (1 + 4 %) b

0.038]0.599|1.284 n/a 0.216 140 140 140 1.4 175/133 = 1.31
6 10.043)0.565]1.429 n/a 0.149 2.3 4.8 95 1.4 143.7/133=1.08

wt




ifronting the model with experimental data:
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nfronting the model with experimental data:
F, vs XB)» (at low Q%)
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fronting the model with experimental data:
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Summary

We treated the non-linear evolution equation including
NLO corrections.

We have found numerical solution and analytical
approximation to BK equation.

Two approaches in Saturation momentum, in accordance
with Froissart theorem.

Our fits describe quite well the experimental data of DIS.
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