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QCD in pp at LHC
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Particle production

 Factorization Theorem
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Particle production
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Particle production

Factorization Theorem

dGAB—>hCX =/, ('xa’tulz’DF) ® f, ('xb’quZJDF)

/
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QCD subprocess

* Hard scattering in conventional pQCD
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X; scaling
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Direct hadron production

Meson production

@® E @. Direct meson production
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Extraction of the exponent n

* From x; scaling

n_d’o Constant for several
\/; E dp3 (AB—(X)= G(XT) collision energies

* G(x;) is constant

3

inv inv
1 (XT’\/SI )/Oz
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Js, Efl"(ABeCX)= s, Efl"(ABeCX)

NOTE: Vs, ~Vs, is better to cancel several higher order effects



Exponent n in experiment

 Exponent nis measured at 22.4 GeV to 1.8 TeV
Directy
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Neutral meson measurement with
the ALICE detector
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Photon reconstruction (1)

* PHOS
— Lead Tungstate Crystal (PbWO,)

— Cell dimensions:
« AnxAp=0.004x%0.004
— Energy resolution:
+ 0,/E=18%/E®33%/JE ®1.1%

171<0.12,Aq = 60°
e EMCal

— Shashlik calorimeter (leads/scintillator x 77)
— Cell dimensions:

_ Er;e,%g AGI 143 % 0.0143

_ 0,/E=48%/E®113%/E®1.7%
17 1<0.67,Ap =100°




Photon reconstruction (2)

* Photon Conversion Method (PCM)

track
— Select electron candidates with TPC dE/dx e EaEI
— Pair of electron and positron with large impact zone )
parameter

— DCA between the pair (VO finding)
— Armenteros-Podolanski-Plot
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The collision probability / BC @ ALICE: 1 -5 %
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Peak width (MeV/c?)

Peak position (MeV/c?)
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Neutral meson reconstructlon
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Results: Cross section at 8 TeV
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Exponent n

* The mt?is consistent with
the jet @LHC energies

* Thenlis higher than the
@ RHIC energies

* Almost all neutral pions are generated by the jet
fragmentation @ LHC!

* On the other hand, neutral pions are generated by both
jet fragmentation and direct hadron production @ RHIC!
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Multiplicity dependence

The growth of high p; region
is larger than low px.
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Multiplicity dependence

* The growth of high p; region
is larger than low px.

* The CR (Color Reconnection)
model describes both high
and low p; growth.
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Color reconnection (CR)
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Multiplicity dependence

* The growth of high p; region
is larger than low px.

* The CR (Color Reconnection)
model describes both high
and low p; growth.

e The CR model describes both
light and heavy hadrons growth.
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(dN/dn)/(dN/dn)

Multiplicity dependence

pp Vs=8 TeV
Pythia8 + CR '




Results: n to n° ratio

* m; scaling violation! (6.20)
e Radial flow?
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Summary and conclusion

Wide p; range neutral pion cross section in pp collisions at several
LHC energies have been measured with the ALICE detector.

The direct hadron production mechanism can be ignored at LHC
collisions energies. On the other hand at RHIC energies, it should be
considered.

— When we compare with the LHC and RHIC results, the differences
should be considered.

The CR model describes the multiplicity dependence of light and
heavy hadrons.

— The CR can not reproduce the ridge...

The obvious m; scaling violation has been measured.



LHC-Run1 pp results
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X; scaling
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Multiplicity determination
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