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The nuclear gluon quest

® High-pT jets in p+Pb at the LHC: possible resolution to the the nuclear-gluon controversy?
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Fig. from arXiv:1401.2345

EPS09 and nCTEQ: RHIC pion data suggests gluon
antishadowing and EMC effect
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Kinematics of the CMS dijet measurement

® Dijets binned in dijet “pseudorapidity” ...

Naijet = (M +12)/2. p..>120 GeV/c anti-k (PFlow) R=0.3
f f p,,> 30 GeVic %1,2 > 2:4/3
pseudorapidities of I arx"’14014433
the individual jets - ' ' ' L
[ CMS Preliminary ]
...and normalized to the total yield 02F p T
S - pPb—L dt=18.48 nb T
® Advantage of large pT: goj 5F (0-100)% —+
non-perturbative corrections less important E: . ]
c 01fF T
Proton beam with E = 4TeV ég : i
® Lead beam with E,, = (82/208) * 4TeV = 1.58TeV 0.05F -+
Pb p : :;
—> - :
3 2 -1 0 1 2
— The midrapidity shifts by ndﬁmjzg(ﬁ1.+.n2)/21

Nshite = 0.5 log (EPb/Ep) ~ —0.465

Some extra “tweaking” needed to include
— such shifts to NLO Monte-Carlos



The absolute spectrum
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The absolute spectrum
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The normalized spectrum
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Comparison to the preliminary data
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Comparison to the preliminary data

® C(CT10 alone is close but not quite...
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Comparison to the preliminary data
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Comparison to the preliminary data

® CT10 alone is close but not quite...

CT10+DSSZ : almost no effects...
CT10+HKNO7: wrong corrections...
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Comparison to the preliminary data
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Comparison to the preliminary data
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The Hessian reweighting

Paukkunen, Zurita: arXiv:1402.6623

® Standard Hessian method to quantify PDF errors Paukkunen, Salgado: Phys.Rev.Lett. 110 (2013) 21, 212301
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The Hessian reweighting

Paukkunen, Zurita: arXiv:1402.6623

The new global minimum is obtained by the matrix Paukkunen, Salgado: Phys.Rev.Lett. 110 (2013) 21, 212301
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Estimates the effect of new data in a global PDF fit



Effect on EPS09?
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Effect on EPS09?
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Forward-to-backward asymmetry

® Forward-to-backward asymmetry extracts the nuclear modification explicitly
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Summary

® The data from LHC p+Pb run expected to probe various aspects of nPDFs

Are they really universal?

Already the very first CMS dijet data appears to distinguish between
available parametrizations

Suggests antishadowing and EMC effect for gluons

® The effect of CMS dijet data for EPS09 estimated by PDF reweighting technique

Consistent with EPS09

Would provide constraints for large-x gluons

@ To get most out of the p+Pb jet data need the systematic data correlations

In the same way as in p+p
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