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Goal: Develop pQCD approach
for saturation in the v*-+* scattering.
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Advantages:

e Simplicity of the initial state
and for large Q7 Q3 —
pQCD approach;

e %=~ Q3> - soft scale —
BFKL dynamics ;

e (%> Q3% > u? - soft scale —
DGLAP dynamics ;

e Screening corrections in pQCD;
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~v*-~* Scattering Picture

P, Q)

Parameterization of the O ey

® gy = [ [¥,|*| ¥, |0 (dipole + dipole)
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Characteristic distances and times (Gribov 1970)
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T=1/mx

Figure 1: v+*—— hadron system ( qq - pair )
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Topics:

e Wave function of the v*;

e Born o+« and its b-dependence;

e o(dipole + dipole) in BFKL approach;
e Revision of Glauber-Mueller formula;

e Unitarity bound for o« x;

e Numerical estimations for o« x;
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Wave function of the v*
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Figure 2: Diffractive production of a quark - antiquark pair.

It is easier to calculate the photon wave
function in the Light Cone (LC) approach.

[S.Brodsky and P.Lepage, 1980]

wr(r )P = 8250 3 2211 - )% 4 221Q%x(1 — 2)K2QY/=(1 — 2)r1)
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Born Cross Section
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Figure 3: Dipole-Dipole interaction in the Born approximation.
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Large b behavior

®
NBA(ry, 1, 12,15 t = —q7)
= Crisman) 5 o, 203"
®
®
NBA o 6_2 mx b
®
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NBA for Numerical Estimations
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From the Born amplitude to gluon (BFKL) emission

V(rl, Rl; V)

N(r,tyx,b) = aW(V)y

=< _;@F_V(rz,Rz;-V)

One parton shower
BFKL emission

BFKL Pomeron
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e At small v:

wv) = wyp — Dv?

e Where:

wy = O‘SWNC 4 In 2

D = 258 14((3)
e The dipole amplitude:

NDF(CE‘a r1,1,7T2,15 b_L)

_ 2(NZ—1) 4 1.2
= TQs=3 Rz (r1,1 72,0 m_ b7 ) K4(2m b, )
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NPE(py ), re1 5 b))
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The Glauber-Mueller formula

2Im{Agip(x,71,b1)} = |Agip(x,71,b1)]* + Gin(z,71,b])
o
Adipote(T,T1,b1) - elastic amplitude

Gin(x,71,b ) - the contribution of all inelastic process

Adipole(wa i, bJ_) = 1 {]- —e % Q(az,r_]_,bJ_)}

Gin(w, ry, b_L) = {]_ — e Q(mvr_l_abJ_)}

O gipote = 2 | d*br Im{Aaipote(z,71,b1)}
= 2 [d?b, {1 —e % HCHIRLIDAL
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Glauber

Otot = 2 f d?b | (1 — e 3r1,1 720 bJ_))

Q(ry,1 , 721 ,b1) = 2-NPF(py ) , 7101, b))

NDF(T'l,J_ ’ r2,J_ ’ bJ_)

_ 2(N2—1) 4 1.2
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Unitarity Bound

Otot — 2fd2bJ_ Im A(bJ_)

ZImA(bJ_) T |A(bJ_)|2 —|— Gzn(bl)
= (Im A(bL))’+(Re A(b1))*+Gin(bL)

Im A(bJ_) >> Re A(bJ_)

A(by) <1
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Unitarity Bound For o (dipole — dipole)

odd = 2 [d2 NGM(b)

=2[d% (1 — e N""0)

2
= 27 [0 db? NGM(b) + Jop db* NSM(b)

For b<by: NEM <1 since NPF > 1

For b>b, and NPF <1: NGM < NDF

odd < 2w {62 + [ db? NCM(b)}
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ba(x) = 71,1721 -€”

o
oot < 2mbi(x) - {1+ 1}

= 4w -ry ) 1Ty re¥Y VDL

w [ Unitarity bound
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b()(il?) T 2‘:,»,1,; y

Uy

o
Otot S 27Tb(2)($) . {1 —|— 0}
w2
= 27 4n€3, y*

[Levin & Riskin (1990)]

[Ferreiro, lancy, Itakura & McLerran (2002)]
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Numeric Estimations and Experimental Data
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Results:

e b-dependence of Born cross section ;

values of b :

e Glauber-Mueller formula in pQCD ;

in Born approximation ;
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Figure 4: First order corrections with respect to AK

for wide range of energies ;

e Numerical estimations for o« ;

e npQCD have to be introduced for large

e It is enough to take into account npQCD

® o0+ Increases with energy > log(%)2
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