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Dijet pseudorapidity
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Mapping onto regions of Xp,
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In good agreement with EPS09

After reweighting with dijet data: EPS09 central AL (C) "]
value doesn’t change significantly but errors 002 .
shrink T _ + t :
1 10 Original EPS08 uncert. e ] O |
£ounf | e O = SRR M
3 10 - ..tIE NI ¢ °
% 0.8 S
5; 04 002 e CT10+EPS09 N
/~ 0-2 .: HE S weight=10 — CT10+EPS09 Unc.
150902798 | i AR . i A ...; | Ll ||E)|(F|)-| l|J|n|C| [ I A I I_
10°% 1 107! X -2 -1 0 1 2 3
ndijet
x? 1512.01528
PDF + nPDF dijetscms (15)
CT10+DSSZ 94441 <€— No nPDF and
CT10+EPS09 10.526 DSSZ nPDF cases

CT10 only 116.187 € gre disfavored



Proton baseline
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Proton baseline
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What's new?

Measuring Q evolution with p$¥¢ =

+
PT17TPT,2 o Q

Jets: Dijet selection:

n| < 3 prq > 30 GeV

pp boosted: —3.465 < |n| <3 Prz2 > 20GeV

R = 0.3 PF jets Ap > 27/,

No UE subtraction pFre: 25, 55 75,95,115,150,400 GeV

Asymmetric p; selection for jets was useful to search for jet quenching in pPb collisions

Balanced dijet selection reduces the contribution of three jet events making the
correlation between dijet observables and x better

Wo° 0\\\; pp reference — 25.8 pb-1i:

(2
\«\90 Removes misleading discrepancies between pPb and nPDF calculations
which source from proton nPDF

Cancellation of uncertainties between pPb and pp improves experimental
precision



Self-normalization

Scale uncertainty 1308.6733
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Flat off-set caused by scale uncertainty cancels after normalization of curves with
respect to area underneath



Self-normalization
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Results

Compared to NLO calculations
..Many thanks to Nestor Armesto et. al.
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Dijet n In pp
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Both NLO calculations are too wide
MMHT slightly better



Dijet n In pPb cr
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Anti-shadowing makes distributions peakier pPb closer to nPDF calculation
The pp discrepancy is hidden in this comparison

An agreement between PPb data and certain nPDF set does not necessarily
indicate a better description of data
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Dijet n In pPb mmwt
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Narrower distributions in MMHT 14 are also reflected in nPDF calculations which
use it as a baseline

Next slides: Healthier comparison

To reduce the dependence on proton PDF take ratios and differences of pPb and
pp data and compare afterwards 13



Comparison at mid-rapidity cT
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Similar evolution of shape with p7¥¢

At mid-rapidity: Good agreement with EPS09 and discrepancy with DSSZ and
NCTEQ
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Comparison at mid-rapidity mwer
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Changing proton PDF still moves the results slightly

Effects in anti-shadowing and EMC regions are slightly more pronounced
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Comparison for forward jets cr
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At low pr and in the forward direction (EMC region) data starts to deviate from
EPSQ09, agrees better with DSSZ

The systematic uncertainties and theoretical uncertainties are large in this region
What does this say about the Q evolution?
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Comparison for forward jets wmur
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Similar conclusions discrepancy is slightly larger with MMHT 14 instead of
CT14 proton PDF



Q evolution of ng;je: - X Map
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Very tight correlation between 14 .; and xpp, /x,.
All p7V¢ bins overlap with each other
Both xp, and x,, increase with @, cancels in ratio



Q evolution of ng;je: - X Map
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Dijet or single jet?

Last time in this seminar we had a discussion of whether Maijer becomes
insensitive because of smearing by x,
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Leading jet could be a better way to reach high xp;, values, but in a large phase
space performs worse than dijet observables

Half of the information from hard scattering is lost

Do we have good enough experimental control at large n where leading jet
becomes more favorable? 20


https://indico.cern.ch/event/487649/timetable/

Coming 2016 pPDb run oiets

Larger statistics for dijets, but the real gain
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Summary

Data from pp collisions and NLO calculations are not in good
agreement

Comparison of pPb directly to pp is essential: The disagreement in pp and
NLO effects the comparison between pPb and NLO nPDF. Remaining
small effects of proton PDF

A better comparison can be done between pPb/pp and NLO calculations
with corresponding ratio

With the inclusion of pp reference and p7'® dependence we
hope that data will reduce the nPDF uncertainties
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Jet calibration

Dijet balance:

Barrel has reliable respones
Correct the n dependent response differences in data and MC

probe barrel barrei , ,probe
B PP where o PECIPT

Pr

2+ (B)

R probfr awey )

Correction on data: (R, )M / (R, )92t
Done as a function of p;, but usually with a constant fit
Width of B carry information about resolution

Gamma-jet balance: corrects the p; dependence of
absolute response differences between data and MC in barrel
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Hadronization uncertainty

PYTHIAG Z2 Hadronization
PYTHIA6 Z2 Parton
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