Jets and High-p-



Jets in p+p and A+A




Jets in p+p




QCD Factorization

pQCD scattering process o
\

p(x. 1) \

’ |8|2 |2®|/O|

I ¥]2° a(stu) D(z, 1)
/

P(x, 1)

-

Parton-Distribution ¢

Fragmentation-Function D



QCD Factorization

Photon, W, Z etc.

Hard scattering

Under
event

fragmentation

Jet



Structure function in a Parton-Modell
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Parton distribution from deep inelastic scattering
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Fragmentation function
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Figure 17.1: The ete™ fragmentation function for all charged particles is

shown [9-25](a) for different c.m. energies, /s, versus = and (b) for various ranges
of x versus /s. For the purpose of plotting (a), the distributions were scaled by
c(y/s) = 10" where i is ranging from i = 0 (/s = 12 GeV) to i = 13 (/s = 202 GeV).



Fragmentation function

Vs=91 GeV
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Figure 17.6: Comparison of the charged-particle and the flavour-dependent ete™
fragmentation functions obtained at /s = 91 GeV. The data [10,12,14,15,19,21]
[22,28,59,61] are shown for the inclusive, light (up, down, strange) quarks, charm
quark, bottom quark, and the gluon versus x. For the purpose of plotting, the
distributions were scaled by e(flavour) = 10" where 7 is ranging from ¢ = 0 (Gluon)
to ¢ = 4 (all flavours).



Fragmentation function (D- und B-Mesons)
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Figure 17.9: (a) Efficiency-corrected inclusive cross-section measurements for the
production of D” and D** in eTe™ measurements at /5 ~ 10.6 GeV, excluding B
decay products [1'21,1‘)‘)] (b) Measured ete™ fragmentation function of b quarks
into B hadrons at /s &~z 91 GeV [125].



2 and 3 jet events
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2-Jet Event in p+p bei Vs = 200GeV (STAR)




pPQCD description of p,-spectra
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2-Jet event in p+p at Vs =7 TeV (CMS)

CMS Experiment at LHC, CERN

Data recorded: Sun Nov 14 19:31:39 2010 CEST
Run/Event: 151076 / 1328520

Lumi section: 249

%

Jet 0, pt: 205.1 GeV



2-Jet Ereignis in p+p bei Vs =7 TeV (ATLAS)




Jet finder




UA1 Cone Finder
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UA1 Cone Finder




Cone-Radius

Small jet radius Large jet radius
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All particles are associated to jets
k;: none circular shape
Anti-k;: circular shape



High-p, cross section from pQCD
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Contributions from parton processes
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Effect in p+A

Elastiic scattering of incoming
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Energy loss of Partons
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Nuclear Modification Factor R,,
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Nuclear Modification Factor (RHIC)

PHENIX Au+Au (central collisions):
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RHIC: Au+Au and d+Au Data
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Nuclear Modification Factor (LHC)
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Nuclear Modification Factor (LHC and RHIC)
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Azimuthal-Correlation
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Azimuthal-Correlation:; RHIC Data
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Di-Jet Suppression at the LHC (CMS)

C il" CMS Experiment at LHC, CERN

i Data recorded: Sun Nov 14 19:31:39 2010 CEST
Run/Event: 151076 / 1328520

Lumi section: 249

Jet 1, pt: 70.0 GeV

Jet 0, pt: 205.1 GeV




Di-Jet Unterdrickung am LHC (CMS)
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Jet-Suppression am LHC
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Fig. 3. Top: Measured and corrected Rcp values for the 0-10% centrality bin as a
function of jet pr for R=0.4 and R =0.2 jets. Bottom: Ratio of corrected to mea-
sured Rcp values for both jet radii. The error bars on the points represent statistical
uncertainties only.



Jet-Suppression am LHC
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Fig. 8. Ratios of Rcp values between R =0.3,0.4 and 0.5 jets and R =0.2 jets as a
function of pt in the 0-10% centrality bin. The error bars show statistical uncertain-
ties (see text). The shaded boxes indicate partially correlated systematic errors. The
lines indicate systematic errors that are fully correlated between different pt bins.



