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Structure of an event

< Multiple parton-parton interactions




DIAGRAMS in pp collisions within QGSM
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So, the inclusive spectrum is presented in the following form:

P(X:O’ pt>=pq(X:O, pt)+p9 (X:O’ pt)
Here £, = [SSJA D, P, (O, pt)z Alep(— bq pt)

P, = [[;j — o, Jcog :9,(0, p.)=/p. Aexp(—b,p,)

(0]

A,=11.91+0.39, b, =7.29+0.11
A,=376+013 by=351%0.02
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1250012. hep-ph/11040532 (2011); hep-ph/1109.1469 (2011); Nucl.Phys. B 219 (2011)
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One-Pomeron .exchange (left) and the cut one-Pomeron
exchange (right); P-proton, g-gluon, h-hadron produced in PP

In the light cone dynamics the proton has a general decomposition:

uud) S.J.Brodsky, C.Peterson, N.Sakali,
| " Phys.Rev. D 23 (1981) 2745.
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P (X,pht)IF (X+ ’pht) F (X— ’pht)

Here

F (X4, P )= IXmjd *Kuy Ty (% Ky F‘Q [))((—+  Pht = kltj
where 1
Gq(z.k:)=zDg(z.k, f,=9®P__

where P, _ 5 is the splitting

function of a gluon to the
quark-antiquark pair
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30
XA (xkE Q5 =3 —R5(x )k exp(—Rj{x]kf]
S
where R,=C,(x/x,)*? , C;=1/GeV

K.Golec-Biernat & M.Wuesthoff, Phgs Rev. D60, 114023
(1999); Phys.Rev. D59, 014017 (199

H.Junlg hep-ph/0411287, Proc. DIS'2004 Strbske Pleco,
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Xg (%K, ,QO)=COC3(1—X)bg(R§(X)ktz"'Cz(Ro(X)kt)a)
eXp(—Ro(X)kt_d(Ro(x)kt)3) ’

where
CO=3GO/(4n2aS(Qg ))
The coefficient C, isfound from the relation

xg(x Q&)= xg(xk? Q3 dk?

0
A.Grinyuk, H.Jung, G.L., A.Lipatov, N.Zotov, hep-ph/1203.0939; Proc.MPI-
11, DESY, Hamburg, 2012.
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D59, 014017 (1998)
Saturation dynamics

r. 2
ooV (X, r 1—ex
dlpole (X ) O { p( 4R02 j}

Ry =GeV (x/xo)ﬂ'/2 al Xx<Xy We have ogipole g

Saturation becomes when r ~2R,. It leadsto ot ~ oo
when QRr,<10r Q<1/R,
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Effective dipole cross section
and unintegrated gluon distribution

dk’
k?

o, (XF)= 43” [ -3, (k.. Dl xg(x.k,)

Here & 1s the QCD running constant, JO IS the Bessel
function of the zero order.
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2 Effective dipnole cross section
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Photo-production cross section

0=f d_ZZ dzktaIoart (? ,ktz)F (Z,ktz)

Here F(zk?) isthe un-integrated parton density function,
o'part(X/Z,ktZ) IS the partonic cross section.

Classification scheme:
xF (x,k2) s used by BFKL

XA(x,k?,Q?)  describes the CCFM type UGD with an

additional factorization scale Q (such as as(Qz)Sl )
xG (x,k2) describes the DGLAP type UGD
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2 1dZQ2 2 2 g X 2 2 2 2
F Q) =[F o T e[ %@ m i o (k)

¢g (X’ kt2 ) = Xg(x’ kt2 )’ Xg (X1 Q2): Xg (X1 Q()2)+ Idkt2¢g (X’ ktz)
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SUMMARY

1. The inclusion of the gluon distributions in proton allows us to
apply the QGSM to analyze the hadron production in p-p at
transverse momenta less than 2 — 3 GeV/c.
2. The unintegrated gluon distributions in proton at low Intrinsic
transverse momenta were calculated and their parameters were
found fitting the LHC data.
3. At large Intrinsic transverse momenta they coincide to the
distributions found by GBW, J.Hannes and others.
5. The modified UGDF allows us to describe the H1 data on
FL(x,QZ) at low x and Q2 rather satisfactorily.

6. The H1 data on the longitudinal structure function F. in
dependence on Q° at W=276GeV  are described also
satisfactorily using the modified UGDF.
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Effectlve dipole cross section
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Inclusive hadron production in central
region and the AGK cancellation

According to the AGK, the n-Pomeron contributions to the inclusive hadron spectrum at
y=0 are cancelled and only the one-Pomeron contributes. This was proved
asymptotically, i.e., at very high energies.

Using this AGK we estimate the inclusive spectrum of the charged hadrons produced in

p-p at y=0 as a function of the transverse momentum including the quark and gluon
components in the proton.

pa(x = 0,0) = 6, (0.p) ) 10,(5) = 95", (0, p,)
n=1

pg(X: 0, pt)ZCDg (O, pt)z (n—l)an(s):

n=2

04(0.p)(05"~0 )
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Effective dipole cross section
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