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Introduction

— Heavy enough for perturbative QCD

Light enough to be abundant
Why charm ? <

more important at low x  F, =20.25 F,

_ m.~©Q, saturation effects ?

How to calculate ?

™ Collinear factorization + DGLAP evolution

< KT factorization + unintegrated gluon densities Zotov's talk

_ Color dipole + dipole cross section

I . I I ] Nikolaev, Zakharov (1991),
Dipoles: easy inclusion of saturation effects e, Zakharor



ep: boson-gluon fusion
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pp: gluon-gluon fusion
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Charm structure function in eA

Q2 Albacete’ s talk
F'(x,0")=——— (0, +0,)
7", Stasto’ s talk

o :Idzr da |‘I’T,L(r,05,Q2)|2 o, (x,r)
o, (x,r)=2 j d’b N, (x,r,b)

1
N, (x,r,b)=1—exp[—— o, (x,r)T,(b)] Armesto (2002)
2

AOK QCD input: in the dipole - proton cross section |



Dipole - proton cross section
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(and others...sorry for omissions)
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‘ Linear limit with dipoles

| o |
r—>0
1 5, 1 5
GBW  N(x.,r) = l—eXp{—Z(V O} - N(x,r) = Z(F ;)
1 5, | PR
KKT Ve = d-epi— 070Dy ——> N = ¢fe)”
29,
( NO[FQSJ N rQ. <2 linear
2
ITM N(x,r) = <
full 4 l—eXp[—alnz(erS)] rQS>2 saturation

rcBK (all numerical)
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. .. 2 T 2
M|xed dZSCI"lpTlOH: O u ()C,I" ):Tr a, x g, (X,Q )

~
xg,(x,0)=4Axg,(x,0")

CT
¢, from GRVOS > Color fransparency (CT)

xg, (x,0)=AR, (x,0")x g, (x,0°)
. Color transparency
R, from EKS98 + Shadowing (CT + Shad)

Linear - p:

1
N, (x,l’,b)Zl—eXp[—Eﬁdp(x,i’)TA () ] o, = linear



Charm structure function in eA

Q’=1.0 GeV?

A =1 (linear)
——-— A =1 (full)

A =197 (linear)
A =197 (full)
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Linear limit without dipoles

r
L Linear roach
2 FZ(X,Q2=1O GeVZ) Lineéar approacnes
6 NLO DGLAP
B, NNPDF 1.0
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P NN "™ Eikonal Multiple
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RSN W ccc
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Saturation: reduction by a factor ~ 2 Stasto’s talk



‘ Linear limit without dipoles

. . . cA
Collinear factorization approach: r - b
" AFS’
1 o (u’) o dy | x
—F (0,07 m )=} == [ =—C(=.§) g (x, ")
X 2 Ty y

xg,(x,0%)=

DS: de Florian, Sassot (2004)

C(z,6)=

EPS: Eskola, Paukkunen, Salgado (2008)

Coefficient function
from pQCD

Cazaroto, Gongalves,
Carvalho, Navarra
(2009)
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‘ eA ‘ ‘ Heavy quark pt distribution ‘

do'(’\/*A — QX) 66?9056?71, ‘ 2 9 9 2_
dzpé = 27)? da < |mg +4Q%a”(1 — a) |

2 o 2 T

pédg 1 EIQ- }

Floter, Kopeliovich,

I, = /drrJo(pér) Ko(er)oga(r) Pim?'zﬂbg%feise”
Iy = /drrg Jo(pér)Kl(er) Tgaa(r)

B [ dre n(pbe) Ka(er) oaa(r)

Y e=a(l —a)Q?+m?
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eA ‘ ‘ D meson pt distribution ‘
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Charm production in pA collisions

do{pp—> 00 X| — Kopeliovich
= x,G(x,u’) oig p—> 00 X} S
dy (2002)
L 1 1
c{g N> 00 X}=[da [d°p|¥,  ;(a.p)| o,.(a p)
0 0
g a (1) _
W, (e, )] = SAmy Ko(myp)+(a”+a )ym, K (m,p)}
(27)
<
9 —
o i(a.p) = =[o,(ap)+o,(ap)-—o,(p)
— 8 8 2m, e’
X1=
(s /2my) \/;
c{pp—>00 X} =2 [dyxGlx,u) olgp—>00 X} m e
0 _x2: \77
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2 2 1 X,
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Total cross section
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Rapidity distribution
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Summary

Well established dipole model for charm production in ep, eA, pp and pA

Different ways to estimate the linear predictions in eA and pA:

CT (overestimates linear regime)
CT+Shad
Linear p  (underestimates linear regime)

F2c: almost no suppression with (linear-p)

F2c: large suppression factors (3 - 4) with (CT, CT+Shad)

Rc: no sign of saturation

F2c: large suppression factors (2) in other approaches

eA @ 1TeV: large suppression factors (1.5 -8)in dN/d pt (CT, CT+Shad)

Dipole models reproduce well the dataon o (p+p — O 0 +X)
pA @ 10 TeV: reduction by 10 % (or 1.1) in the total cross section (linear-p)

pA @ 10 TeV: reduction by 1.7 in dN/dy at large y (linear-p)
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Discussion ‘

. . . Merino Pajares Ryzhinskiy,
On charm production in pp and AA : Shabelski Shuvaev.
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Will we have data on total cross section from Tevatron?
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Tevatron data
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Charm structure function in the KLN model

1 c 2
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Charm production in pA collisions

Kopeliovich,

1 .
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