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p-A : as6A1/3

In the saturation regime : 0s2A1/3~1 o for heavy nuclei the
first process is dominarsia Nardi, INFN 33



From HERA:
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Grows hadrons appear dense.

A new phenomenon
Rl s expected :

parton saturation
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Saturation scale |

cus NpélonA [ Nparton = xG(x,Q2)]
The parton density saturates when S~TIRA?2
Saturation scale : Qs2 ~ as(Qs2)NA/TRA2 ~A1/3

At saturation NA is proportionalste-1/6s—
Qs2 1s proportional to the (transverse) density of participating

nucleons nA=NA/TIRA?2; larger for heavy nuclei.
NA~ Qs2 /as(Qs2)
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! glasS: ’Lﬁey evolve slowly compared to their

natural time-scale

I condensate : their dénsity is proportional to the
inverse of the coupling constant, typical of a Bose

condensate.
Marzia Nardi, INFN



LS

' _.a‘ YOal .lu

ron multiplicities can be describec
n m@del (KLN), based on the Color Gla
N T . _—

llisions at RHIC,-

—— g

0 Pb-Pb and p-Pb collisions at LHC, YsNN= 5500
GeV | -

" total multiplicity

B centrality dependence

" rapidity depenglencerdi, INFN
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In p-A:
I at forward y more suppression

I at backward y weak enhancement
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Nucl.Phys. A 770

(2006) 40 ~ dashed—dotted | vs = 5.5 TeV
[ dotted : vs = 200 GeV

~ solid Vs = 38 GeV

~ dashed . Vs = 19 GeV
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. clusiveé®c-cbar prodt
| hadron-hadro oIIi__
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dY d2k: d2b 20
< (1 — exp (—¢*Q2/4m2) — exp (—¢? Q3 /4m?2) + exp (—(¢—¢)?) Q3 /4m?)) .

10t (pA) x 11G(ry,m?) /dzg‘dszeiE'@_gj’((zmﬂ (iKI(C)KI(G} + Kﬂ(q)Kﬂ(qI})

dooi(pA)
dY d?k d?b

x 11G(r1,m?) ~ exp(—AY)

. doin
If Qs>>mc : it dgiﬂzb x Gl m?) 29G(rg, m?)
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doiot { AA }
doiot(AA)

T

In p-p collisions this ratio is more flat
(away from fragmentation regions)
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hadron — hadron  collisions hadron — nucleus collisions
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| omparing to RHIC
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20-40%
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Experiment / Theory

Experiment / Theory

20-40%

Experiment / Theory

40-60%

60-93%
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INAAY. ) ANPP(YY [ o ,_ o _~
(T = C- v / d®s Ta,(s)Ta, (b— ) (W4, (71,3)

e @] ‘__‘_2

e A ) - £, f (‘ ;- -
X / d¢ ¢ K3(¢) exp ( —— | Q% 4
Jooo o . 8m2 TS

&

e = i : o * 3 —r
I Factor C fitted toexp mwl data (overall fit):
this 1s not the best thing to do... we are working
d-Au analysis to get a better estimate (V.Mauro:

thesis)

I dNpp/dy titted to pp data (PHENIX)
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from ate effects are 1mportan

Some uncertainty in absolute normalization, leaving room

for final state suppression (to be f1xed by comparison with
p(d)-Au data). =

Next: study of lighter systems (Cu-Cu),

pT distributiorMarzia Nardi, INFN 2929
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s=(x1ppXZpt)2=2x1x2EpM=2x2EgM
s=(2mc)2

x2=mce-y/sqrt(s)

at RHIC : x2=6.5x10-3 e-y o
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tp =15 ey fm : at forward y tp is very large

® the projectile interacts with the whole nucleus

® eikonal approximation for the calculation of scattering
amplitude

16/09/09 Marzia Nardi, INFN Torino 3232
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pertiitbative effects are 1

klr)}A-A collisions: suppression is a signature of
' Yy Tty oitis important to uhdeérstand th

OV IDET1TY
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;
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multiplicityT can be éxplained by CGC, parton
(gluon) saturation in the nuclear wave function.
Qs2(x2) >> ANQCD.

For heavy quarks :

I Qs <m : Q production is incoherent, pQCD
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me scales |
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n.the Daifyrest frame tpO =1/2mc .
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s=(x1ppx2pt)2=2x1x2EpM=2x2EgM
s=(2mc)2

x2=mce-y/sqrt(s)

at RHIC : x2=6.5x10-3 e-y o
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tp =15 ey fm : at forward y tp is very large

® the projectile interacts with the whole nucleus

® eikonal approximation for the calculation of scattering
amplitude
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%».._ _ the coherence is lost.
< = -

. T _rm — t‘ £ g -.'."___,.- E : i . : : ,‘.
- The produc similar to the one in
v e

pp collisions

J/W can be formed inside fﬁé nucleus

c-cbar and J/ interact with nuclear matter.
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