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Typical theory (NLO) uncertainties
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Nonperturbative corrections
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Nonperturbative corrections
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Electroweak corrections
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https://doi.org/10.1007/JHEP11(2012)095
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Inclusive jet cross section
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https://link.springer.com/article/10.1007/JHEP09(2017)020
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Comparison with theory predictions
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Comparison to Powheg
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Quantitative comparison of data to NLO QCD

* The x? value and the corresponding observed p-value, P,
computed taking into account the asymmetries and the correlations

of the experimental and theoretical uncertainties.

dare

x? /ndf

jet,max

jet

Pobs

Rapidity ranges CT14 MMHT2014 NNPDF3.0 HERAPDF2.0
Anti-k; jets R = 0.4

ly| < 0.5 44% 28% 25% 16%
0.5 <|y| < 1.0 43% 29% 18% 18%
1.0< |yl <15 44% 47% 46% 69%
1.5 <yl <20 3.7% 4.6% 7.7% 7.0%
20 <|y| <25 92% 89% 89% 35%
2.5 < |yl < 3.0 4.5% 6.2% 16% 9.6%
Anti-k; jets R = 0.6

ly| < 0.5 6.7% 4.9% 4.6% 1.1%
0.5 <|y| < 1.0 1.3% 0.7% 0.4% 0.2%
1.0< |yl <15 30% 33% 47% 67%
1.5 <yl <20 12% 16% 15% 3.1%
20 <|y| <25 94% 94% 91% 38%
2.5 < |yl < 3.0 13% 15% 20% 8.6%

April 18, 2018

Z. Hubacek (CTU in Prague), DIS 2018, Kobe

T Pt

R=04 R=06| R=04 R=06
pr > 70 GeV
CT14 349/171 398/171 | 340/171 392/171
HERAPDEF2.0 415/171 424/171 | 405/171 418/171
NNPDF3.0 351/171 393/171 | 350/171 393/171
MMHT2014 356/171 400/171 | 354/171 399/171
pr > 100 GeV
CT14 321/159 360/159 | 313/159 356/159
HERAPDF2.0 385/159 374/159 | 377/159 370/159
NNPDF3.0 333/159 356/159 | 331/159 356/159
MMHT2014 335/159 364/159 | 333/159 362/159
100 < pt < 900 GeV
CT14 272/134 306/134 | 262/134 301/134
HERAPDF2.0 350/134 331/134 | 340/134 326/134
NNPDF3.0 289/134 300/134 | 285/134 299/134
MMHT2014 292/134 311/134 | 284/134 308/134
100 < pr < 400 GeV
CT14 128/72  149/72 | 118/72  145/72
HERAPDF2.0 148/72  175/72 | 141/72  170/72
NNPDF3.0 119/72  141/72 | 115/72 139/72
MMHT2014 132/72  143/72 | 122/72  140/72
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Inclusive jet cross section at Vs = 13TeV

* Anti-k; R=0.4
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Companson to

NLO pQCD
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Comparison to f|rst NNLO predlctlons
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Dijet cross section Vs = 13TeV

* At least 2 jets (anti-k;, R=
with p:>75 GeV and |y| <3.0

* Hy, = PrytPy, > 200 GeV

* Double differential in m;;
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Companson to NLO pQCD
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Quantitative data/theory comparison

Inclusive jets

Dijets

April 18, 2018

Pobs
Rapidity ranges | CT14 MMHT 2014 NNPDF 3.0 HERAPDF 2.0 ABMPI16
p%lax
ly| < 0.5 67% 65% 62% 31% 50%
0.5<|yl<1.0 | 58% 6.3% 6.0% 3.0% 2.0%
1.0< |yl < 1.5 65% 61% 67% 50% 55%
1.5 < |y| < 2.0 0.7% 0.8% 0.8% 0.1% 0.4%
20< |yl <25 | 2.3% 2.3% 2.8% 0.7% 1.5%
2.5 < |y| < 3.0 62% 1% 69% 25% 55%
P
Iyl < 0.5 69% 67% 66% 30% 16%
0.5< |yl <1.0 7.4% 8.9% 8.6% 3.4% 2.0%
1.0 < |yl < 1.5 69% 62% 68% 45% 54%
1.5 < |y| < 2.0 1.3% 1.6% 1.4% 0.1% 0.5%
2.0 < |ly| < 2.5 .7% 6.6% 7.4% 1.0% 3.6%
2.5 < |y| < 3.0 65% 72% 72% 28% 59%
FPobs

y* ranges CT14 MMHT 2014 NNPDF 3.0 HERAPDF 2.0 ABMPI16
y* < 0.5 79% 59% 50% 71% 71%
0.5 <y < 1.0 27% 23% 19% 32% 31%
1.0<y* < 1.5 66% 55% 48% 66% 69%
1.5 <y* < 2.0 26% 26 % 28% 9.9% 25%
2.0 < y* < 2.5 43% 35% 31% 4.2% 21%
2.5 < y* < 3.0 45% 46% 40% 25% 38%
all y* bins 8.1% 5.5% 9.8% 0.1% 4.4%
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Summary

e Jets provide good probes to study inner proton dynamics
* Could be used for constraining the proton structure functions

* Inclusive jet and dijet cross section measurements compared to
various pQCD predictions corrected for nonperturbative and
electroweak effects

* NLO predictions from NLOJET++ and Powheg
* New NNLO predictions from NNLOJET

* Good agreement observed with pQCD calculations, though strong tensions
are present when considering all pT and rapidity bins

e tension can be reduced, but not completely resolved, using alternative
correlation scenarios for the experimental and theoretical two-point
systematic uncertainties.
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