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Abstract

We calculate the phot-photon cross section and the real photon struftaaion using the color dipole formalism. Thisrmalism implies that, before interacting, each on¢ghefphotons fluctuates in a p
guark-antiquark (a color dipole). It allows us totfaize the photophoton interaction as a product of three terms. dMbiem are the pra@bilities for each photon to fluctuate in a dipdlibese terms are
calculated with perturbative QCD. The third terntlud factorization is the dipoldipole cross section, which must be mode¢We propose a new model to describe the dipole-dipaiss section and compare its
results with the ones obtained using other modalave in the literature. We demonstrate that motitiels are able to ccribe the high energies LEP data, but predict & déferent behavior for the observables
at higher energies. It is an indicative that theadked study of photc-photon interaction in the future International LlanCollider (ILC) can be useful to constrain the QChamics at high energit

Il — Results published in [2]
| — The dipole formalism for two photon interaction

The dipole formalism applied to photon-photopy) interaction implies that, before interacting, each ondhaf
photon: fluctuate: in a color dipole.

The free parameters of the models were fixed by fitting the following data:
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equation with running coupling
and with NLO correction e L3 * L3
Ny i rcBK(1) 1 i — = = [IM-S(1) 1
7 (W2, 07, Q5) = Z / dz / a2, |0z, p1)|? / dzs / d* Py |08 (29, ) |? 095 (F1, 2. V) IIM -S = interpolation of two - — - = 1¢BK(@2) == IMSSE)
a1 analytical solutions of BK /
equation. One is obtained in t /
limit of big dipoles and the other — 1 — / —
_ _ . _ _ IS obtained for small dipoles. /
WhereW is the total energy of the system photon-phot@y, (Q,?) is the virtuality of the photorl (2), ¥ is the — .
probability for the photor to fluctuate in a dipole o is the dipole radius Y is the rapidity, z (1-2) is the fractior of the -g_ / p
longitudinal momentum of the photon carried out by the gqu@hktiquark) and the sum is made over the flavor ~~ . - //.' .
content of the dipoles. = /. ‘
O / /
The probability for a photon to fluctuate in a color dipole#@culated with perturbative QCD, and is given by: 05 %4
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Where €)% = z(1-2)G + m?, L and T represent respectively the longitudinal and transversidrizations of the
photon K, andK, are the modified Bessel functions,,, is the electromagnetic coupling constant anig the electric W(G EV) W(G eV)
charge fraction of the quark of flavér
: . _ The free parameter of Model 1 is the mass of tiie quarks, while the freparamete
The structure function of a real photon is given by: of the Model 2 is the inversé (= 1/R) of the maximum radius of integration.
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Fy(2,Q°) = 120 lorT(W=,Q°, Q5 =0) +or7(W*,Q°, Q5 = 0)] Modelo | N(7.Y) | m (MeV) | A (MeV)
AT Ny, —
o Modelo 1 | recBK 198 — Moy ds = 140 MeV
TTM-S 205 —
Modelo 2 | reBK — 210 AQC D ~ 217 MeV
ITM-S — 230
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The free parameters are already fixed:
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The dipole-dipole cross sectiomdd, cannot be calculated with perturbative QCD, and therafoneist be modeled. CE 10 . },0 1010 10 1(: ,1,0 1010 10 “:
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The author: of Ref. [1] propose the following model base! on the additive quark model for the photor-photor | —\ N
Cross section: S0 | |~ 1=
dd 5 B w2 - 1 .= : | R os|
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N(r1,72,Y) = N(Teg,Y =In(1/zap)) V - Conclusions
; '}‘2-'}"':‘3 2 if 2 4% 2 A7y _2 At the high energy regime, where there is no expental data, the results are very sensitive taribeéel chosen for the dipole-
= ., m - T — = _ dipole cross section (Model 1 or Model 2), but @oé sensitive to the amplitude of interaction (rc8KIIM-S).
eff S B ab 172 2 2
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The Model 2 has the advantage of using, for thekgeasses, the same value used for them in thalaatns of DIS.
Furthermore, the free parameter of the Model pEaximately equal the parameAqcp, What is an indicativthat this mode

With o, a free parameter fixed through a fit to the data of HERA ontebeeproton DIS. The factor 2/3 arises due captures the main characteristics of the interactio

the difference in the number of quarks inside a dipole (2 kg)aand a proton (3 quarks). o _ _ _
Our results are predictions for the future Inteoral Linear Collider (ILC).

Model 2

We propose to consider the largest dipole (R = Max{) as being the target and that only when there is
superpositio betweel the dipoles (b < R) we will have ar interactior [2].
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