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Overview

DSSZ12 KA15 nCTEQ15 | EPPS16 | TUJU19 | nNNPDF1.0 | nNNPDF2.0 | nNNPDF3.0
Order NLO NNLO | NLO { NLO { NNLO |NLO&NNLO{ NLO |NLOG&NNLO
""" Neutral current DIS £ +A/f+d| v | v v v + v | v |+ v | v
Dell-Yan dilepton p+A/p +d v v v v
RHIC pions d + Aul/p +p v v v
Charged current DIS v+ A v v v v v
Drell-Yan dilepton 7 + A v
. LHC (di)jet (5 TeV) p + Pb v v (k-factors)
LHCW,Z (5,8 TeV) p + Pb v v | v kfactors)
: LHC D° p + Pb v
Qo 1.0 1.41 1.3 1.3 1.3 1.0 1.0 1.0
Q cut in DIS 1.0 1.0 2.0 1.3 1.87 1.87 1.87 1.87
Datapoints 1579 | 1479 | 708 : 1811 | 2336 451 . 1467
Error analysis Hessian Hessian Hessian Hessian Hessian | Monte Carlo Monte Carlo | Monte Carlo
Free Proton Baseline MSTWO08 JRO9 CTEQ6.1 CT14nlo HERAZ2.0 NNPDF3.1 NNPDF3.1 NNPDF4.0
Heavy quark effects v v v v ' v 4
Flavour separation v . Some : V¥ v v
Parametrization Rt | MO, ot IO s | VA | e e
Reference PR D.100.096015 PR D.93.Q14Q2ﬁ§ PR D.93.085037 EPJ C77 163 PR D.100.096015 EPJ C79 471 HEP 09 (2020) 18
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https://journals.aps.org/prd/pdf/10.1103/PhysRevD.100.096015
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.93.014026
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.93.085037
https://link.springer.com/article/10.1140/epjc/s10052-017-4725-9
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.100.096015
https://link.springer.com/article/10.1140/epjc/s10052-019-6983-1#citeas
https://inspirehep.net/literature/1803318

NNNPDF2.0 Parameterisation

Sum Rules

25 nodes Lo ny
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To=u" +d" —2s"

3 inputs independent flavours, 256 free parameters, j/, = 1 GeV
1) 230D (2,Qo) = 2°=(1 — 2)P*NNx(z, 4),
)T (2,Q) = 297 (1 — 2)PTs NN, (, A),
02T (2,Q0) = 2°7s(1 — 2)Ps NN, (, A),

Inxtd 0P gy i) _ Byaov (1 — g)fv
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fP = Nix*(1 = x)’ NN{(x, A)
fh=ZfP" + (A - Z)f

n/A _ ¢DIA . .
v =L qy  SU(2) isospin symmetry
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NNNPDF2.0 Constraints
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NNNPDF2.0 Results

nNNPDF2.0 (DIS) nNNPDF2.0 EPPS16nlo 30k ATLAS pPb 1} CMS pPb -
Dataset Ndat x2 / Ndat X2 / Ndat X2 / Ndat i
NuTeV (7Fe) 37 0.946 1.094 0.639 227 10 I
NuTeV (vFe) 39 0.287 0.264 0.381 §
10f 1t :
CHORUS (#Pb) | 423 0.938 0.97 1.107 N I Data
CHORUS (vPb) | 423 1.007 1.015 1.024 = nNNPDF2.0 (A =1) 11 V3NN = 5.02 TeV |
0 nNNPDF2.0 (A = 208)
ATLASSTEV 7 14 1.469 1.134 1.12 ' ' ' ' ' L ' ' ' 1 ' - .
CMS5TeV W~ 10 1.688 1.078 0.857 g15f 1F ]
CMS8TeV W— 24 1.458 0.72 0.825 %1.0 TSR R SR ___L_;._;__,._,._.._,._;._;._;__;._}__
CMSSTeV W+ 10 2.32 1.125 1.211 gosp . . . 0 0 ML . . . - .
CMS8TeV W+ 24 3.622 0.772 0.951 1.2F 1F :
CMS5TeV 7 12 0.58 0.52 0.639 < 1.0
08 C 1 1 1 1 1 1 1 i 1 1 1 1 L
Total 1467 1.013 0.976 0.896 B T R T R S - .
Yz YycMm
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— —— nNNPDF2.0 (A = 1) = —— nNNPDF2.0 (A = 1)
2 100F nNNPDF2.0 (A = 208) 1r . m 1 & 140 nNNPDF2.0 (A = 208) 1T l
= 80 i g 120
N i 171 1T = i 1T i
< %"’"\ Vo =5.02TeV | 3 /3NN = 8.16 TeV
< 60 '.g 100F 4L i
wt W™ =Ly, 1t W+ — €+Vﬂ - S0l W= —=uw, 11 W+ — ,U,+I/u |
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Towards nNNPDF3.0

nNNPDF3.0
| Order NLO & NNLO
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: LHC D° p + Pb v
Qo 1.0
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CMS Dijet
pp and pPb at 5 TeV



0-p CMS 5 TeV

- ave i ave pp (27.4 pb'1)
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p—Pb CMS 5 TeV

Both spectra (See slide 3) and

d2 Gpr / dpave dn dijet
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NNPDF3.1+diet + pp CMS 5 TeV

CMS dijets 5 TeV pr,avg (GeV) = 65

CMS dijets 5 TeV pr,avg (GeV) = 85
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NNPDF3.1+diet + pp CMS 5 TeV

NLO
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NNNPDF2.0 + pPb CMS 5 TeV
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NNNPDF2.0 + pPb CMS 5 TeV

NLO NLO
L.10F Boundary condition 1 10 Lead, A=208
1.05
1.05
1.00
xr g \ xT g 1.00
0.95 \
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PDF and nPDF fit quality

Dataset w/o (NLO) w/ (NLO) w/o(NNLO) w/ (NNLO)
CMS 5TeV (pp) [5.87] 2.51 [12.04] 6.91
CMS 5 TeV (pPb) [11.07] 3.53[9.86] — —
CMS 5 TeV (pPb/pp) [6.47] 3.85[6.16] — _

No tension is recorded between pp CMS 5 TeV dijet
and the 7 and 8 TeV already considered in

“Phenomenology of NNLO jet production at the LHC and its impact on parton distributions”
— arXiv:2005.11327

(More on this in the appendix)
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https://arxiv.org/pdf/2005.11327.pdf

A word on the pA
Drell-Yan at NNLO




QCD K-factors

NLO
LA

N0 (pA — £¢) = 6N (pp — £¢) ®f119\ILO 2 ELO

Not trivial with the available MC generators
KNNLO — GNNLO (pp — ££) @ ZNNO / 6NNLO (pp — ££) @ PN
~ 6O (pp s ££) @ QCZII;IPNLO/&NNLO (pp — ££) @ LNO
~ K0 (With the appropriate pA kinematics)

NLO
Z A

5NNLO (pA N Lﬂf) ~ K]é\];NLO . NNLO (pp N ff) ®]}]1)\1L0 R ANLd
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CMS Z pPb 5 TeV

We started computing K@NLO Using MATRIX [arXiv:1711.06631]

CMS Z - 5.02 TeV

120000 - .
100000 - : e s T
&=, 80000 -
<
~ 60000 -
E ------ --- MCFM6.8(NLO) + PDF(NLO) -
5 400007 ‘ —— MATRIX(NLO) + PDF(NLO) '
0000 | —— MATRIX(NNLO) + PDF(NNLO)
—— MATRIX(NNLO) + PDF(NLO) g - ————
O I $ I I I I I
2 1.25 1 -~ Benchmark Rlac 1 Will improve with
< . increased
=l accuracy
0.75 | 1 1 1 1 1
-3 —2 —1 0 1 2
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https://arxiv.org/abs/1711.06631

NNNPDF3.0 Status

CMS pPb dijet at 5 TeV

¢ Problem with the observable? Systematic uncertainties and missing
correlations might be crucial to describe well this dataset.

¢ |nability to describe its pp data with NNPDF3.1 seems the main
bottleneck to be able to fit pPb data with nNNPDF2.0

¢ NNLO k-factors need investigation.

¢ |n order to include this dataset, we would need to cut out the extreme
rapidity bins.

Drell-Yan at NNLO
¢ CMS pPb Z at 5 TeV — completed v/
¢® ATLAS pPb Z at 5 TeV — on the way
¢ ATLAS pPb W= at 5 and 8 TeV — on the way

Rabah Abdul Khalek 14 Status



Appendix

Rabah Abdul Khalek Outline



NnNNPDF2.0 + p-Pb CMS
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Dijet Paper

Experiment Measurement Vs [TeV] L [fb~!] R Distribution Ndat
ATLAS Inclusive jets 7 4.5 0.6 d?c /dprd|y| 140
CMS Inclusive jets 7 4.5 0.7 d?c /dprd|y| 133
ATLAS Inclusive jets 8 20.2 0.6 d?c /dprd|y| 171
CMS Inclusive jets 8 19.7 0.7 d?c /dprd|y| 185
ATLAS Dijets 7 4.5 0.6 d?c /dm;d|y*| 90
CMS Dijets 7 4.5 0.7  d%0/dm;;d|ymax| 54
CMS Dijets 8 19.7 0.7  d30/dpy avedypdy* 122
NLOgcp  NNLOoep + _EW correctlons
considered in the paper
baseline (NNPDF3.1 w/o jets) b bn
ATLAS & CMS jets 7-8 TeV ja jan

Absence of <

correlation ATLAS & CMS dijets 7-8 TeV da dan




NNPDF3.1 w/ CMS dijet 5 TeV

NNPDF3.1 5 FNNLO o NNLO
+ 7 and 8 TeV Dijet (paper) KRNLO = ):U'-i]-' oy, ‘CI;’NLO :
+ CMS dijet 5 TeV y2ing,. 7 !
Dataset ngat W/0(NLO) w/ (NLO) w/o(NNLO) w/ (NNLO)
DIS NC 2113 1.28 1.31 1.25 1.27
DIS CC 81 1.24 1.25 1.15 1.16
Drell-Yan 440 1.36 1.33 1.21 1.24
Z pr 120 2.22 2.26 1.11 1.09
Top pair 25 1.67 1.11 1.27 1.27
Dijets (all) 351 3.27 2.43 4.21 3.00
ATLAS7TeV 90 1.03 1.01 1.98 1.91
CMS 7 TeV 54 1.58 2.03 1.75 1.92
CMS 8 TeV 122 3.87 3.61 1.48 1.55
CMS 5 TeV 85 [5.87] 2.51 [12.04] 6.91

Total 1.37 1.42 1.24 1.41




Single Jet
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NLO

NNLO
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