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Geometrical scaling in DIS at low x
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Saturation

small x

logl/x
large W

large x
small W

© E.lancu



Geometrical Scaling in DIS
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Combined HERA data 2009 for e* ey
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Domain of GS in DIS

A=0.329 £ 0.005
up to x=0.08 (!)
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Saturated gluonic matter
at the LHC

,,0ld”, conventional physics with a new tool:
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Geometrical scaling of p; distributions

AN,
dydp+

(s.p1) = Q—OF(T)

multiplicity distribution Q2 (z) = Q;
is a universal function
of scaling variable t

__ Py .
Q2 (pr/V/s)  1GeV?

\f><10)

note that for A = 0 scaling variable t=p;?
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Geometrical scaling of p; distributions
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dN . /d :/)I dy

Geometrical scaling of p; distributions
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Ratios of p; spectra

quality of GS can be examined by looking at the ratios:
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Geometrical scaling of p; distributions
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Geometrical scaling of p; distributions
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p-p at forward rapidity y > 0
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Kinematical range of GSin pp %

L1 < Lmax

\ 4

meax(‘/Va y) < xmaxW e
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Kinematical range of GSinpp %

L1 < Lmax

\ 4

meaX(M/) y) < wmaxW eV

transverse momentum schould be larger
than some nonperturbative scale A

PTmin > A
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80 GeV/c 40 GeV/c

158 GeV /c

Frv/cp, dy [1AGeV/c)

Fnidp, dy [1/(GeVic))

dnidp dy [1AGeVic)
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NA61 Shine data

Hadron spectra: p+p vs. Pb+Pb at the SPS energies

Szymon Putawski
for NA61/SHINE Collaboration

University of Silesia, Katowice

e Data analyzed:
o p+p @ 20 GeV/c (/s = 6.2 GeV): 1.3-10° events
o p+p @31 GeV/c (/s = 7.7 GeV): 3.1-10° events
o p+p @ 40 GeV/c (/s = 8.8 GeV): 5.2-10° events
o p+p @ 80 GeV/c (1/s = 12.3 GeV): 4.3-10° events
o p+p @ 158 GeV/c (/s = 17.3 GeV): 3.5-10° events
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NAG1 kinematical range
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GS for identified particles
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Summary
GS in DIS works for rather high Bjorken x q
GS works also for charge particles in pp V{'\g

GSV is found for y # 0 in agreement with ex@‘ ns
GS for identified particles in m; —m Q\‘
| R ¢\6
Universal shape of GS @
connection with Tsallis-likg 6 etrization
relation to unitegrate :
GS in HI ‘ @‘}'@}/f

A dependaig\ e saturation scale
centralih\ nce

why pp lambda is different than in DIS?
guantitative analysis is needed
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Summary

* GS in DIS works for rather high Bjorken x

« GS works also for charge particles in pp

« GSV is found for y # 0 in agreement with expectations
* GS for identified particles in m —m

Universal shape of GS
connection with Tsallis-like parametrization

relation to unitegrated glue

GS in HI
A dependence of the saturation scale

centrality dependence
why pp lambda is different than in DIS?
guantitative analysis is needed
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GS in HI: A dependence &
transverese parton size s ~ (;

cross section 0~  a(Q?)—

. ~ 2
nucleus transverse size Sy, ~ 7R

A
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critical yartons :
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Saturation starts when # of partons in the nucleus N4 1s equal to the critical
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GS in HI: A dependence

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

B. Alver et al. [PHOBOS Collaboration|, Phys. Rev. Lett. 96 (2006)
212301 [arXiv:nucl-ex/0512016].
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GS in pA %

A. Bzdak, B. Schenke, P. Tribedy and R. Venugopalan, arXiv:1304.3403
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