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Geometrical scaling in DIS at low x
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Saturation

small x

logl/x
large W

In case you have never not seen this plot
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Geometrical Scaling
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GS does not depend on the particular form of the dipole cross-section
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Combined HERA data 2009 for e* (with T. Stebel)
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Gribov, Levin & Ryskin formula

High P(T) Hadrons In The Pionization Region In QCD.
Published in Phys.Lett.B100:173-176,1981.
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Geometrical scaling of p; distributions

di&'r-::h 1
—(s,pr) = = F(7
dyapr = =t

multiplicity distribution Q2. (z) = Q3
iS a universal function
of scaling variable t

__ P Py pT 4
Qzae(pT/V/5)  1GeVZ \ /s x 1073

note that for A = 0 scaling variable 1= p;?
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Geometrical scaling of p; distributions
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dN /d :1,”| dy

Geometrical scaling of p; distributions
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Ratios of p; spectra

guality of GS can be examined by looking at the ratios:
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Geometrical Scaling with A(Q?)
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“H. Kowalski, L.N. Lipatov, D.A. Ross,
G. Watt, Eur.Phys.J.C70:983-998,2010.
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Yet another look at GS

104 —n— J7,=2.0TeV
; —e— =009 TeV
11
] 1! A-’;h (1) . d A’Tch (2) ,
107 3 —(pp . W) = —(p7’, Wy
: dnd?py Py ) dnd?pr (P )
51074 .
10”4 o
Do A
P pP @~ \w,
10” N P Wy
0 1 2 3 4 5 6

28-11-2011 M. Praszalowicz "New look at GS" 19



2.0TeV
—e— =09 TeV

—u— J7

Yet another look at GS
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Yet another look at GS
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Yet another look at GS
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To Do list

 check quality of GS for (coming soon) different LHC eneraies
- check rapidity dependence (so far ignored): = = ¢pr/y/s

» check GS for identified particles (mass effects)

* find universal shape F(7)

 connection with unitegrated glue, connection with DIS

* construct models — difficult (no factorization)

* include b dependence

e study breaking of GS
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Geometrical scaling in HI collisions

much richer data than
In pp allow to study different
aspects of geometrical scaling:

* energy dependence (like pp)
* A dependence
* centrality dependence

RHIC energies are probably
too low, but let’s try....
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Geometrical scaling in HI collisions

much richer data than
In pp allow to study different
aspects of geometrical scaling:

But why should it work

- energy dependence (like pp)
A dependence

» centrality dependence at a“ ?

RHIC energies are probably
too low, but let’s try....
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GS in HI: A dependence

B. B. Back et al. [PHOBOS Collaboration|, Phys. Rev. Lett. 94 (2005)
082304 [arXiv:inucl-ex/0405003].

B. Alver et al. [PHOBOS Collaboration|, Phys. Rev. Lett. 96 (2006)
212301 [arXivinucl-ex/0512016].
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GS in HI: A dependence

B. B. Back et al. [PHOBOS Collaboration|, Phys. Rev. Lett. 94 (2005)
082304 [arXiv:inucl-ex/0405003].

B. Alver et al. [PHOBOS Collaboration|, Phys. Rev. Lett. 96 (2006)
212301 [arXivinucl-ex/0512016].
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GS in HI: A dependence

transverese parton size s ~
cross section 0~ a(Q?)—

. - 9

nucleus transverse size S4 ~ wERY
Sa  Q*RY
N 2
o a(@Q?)

Saturation starts when # of partons i the nucleus N4 1s equal to the critical

# SA/J

critical # partons
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GS in HI: A dependence

B. B. Back et al. [PHOBOS Collaboration|, Phys. Rev. Lett. 94 (2005)
082304 [arXiv:inucl-ex/0405003].

B. Alver et al. [PHOBOS Collaboration|, Phys. Rev. Lett. 96 (2006)
212301 [arXivinucl-ex/0512016].
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Yet another look at GS in HI
centrality dependence

S ratio 200/62.4
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Yet another look at GS in HI
centrality dependence

S ratio 200/130
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Saturation scale in HI

D. Kharzeev and M. Nardi, Phys. Lett. B 507 (2001) 121

~1Cb *_11/3(22 (t H)

e

A is total number of nucleons in the nucleus, Q2 is a "nucleon” saturation scale
and p(c. W) 1s the (reduced) participant density in the transverse plane.
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Yet another look at GS in HI
centrality dependence

S ratio 200/130
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Yet another look at GS in HI
centrality dependence

S ratio 200/130
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STAR vs. PHOBOS

STAR Au
* rapidity
n| < 0.5

* energy: 200 & 130

PHOBOS Au (& Cu)
* rapidity

0.2<n<14

* energy 200 & 64.2

e centralities up to 60-80 % e centralities up to 45-50%
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To Do list for Heavy lons

« same as for pp (waiting for higher energies than at RHIC)
Importance of y dependence!
plus
« centrality dependence
» dependence on A
« comparison with thermal ditributions
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Summary

22\ A2

1. Geometrical scaling in variable - = gg ({;TQ)
works very well O
for CMS (and also UA1) p; spectra with A = 0.27

2. As a consequence ANy /dy ~ W (pr) ~ When/2
where I\

Aot = ———— <\,
off =5\

3. pr dependent A improves GS
5. GS in HI works qualitatively at RHIC energies
6. Why it does work? (fragmentation, FSI, in HI hydro...)
7. LHC will provide further insight into GS:
- energy dependence,
- rapidity dependence
- HI: A and centrality dependence
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