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Jets at hadron colliders dioibuton
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QCD-induced jet production is dominant process at hadron colliders
o high cross section = high statistical precision, low background
o valuable experimental input for probing fundamental QCD parameters (as), PDFs
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this talk = focus on recent LHC results at 13TeV for inclusive jet and dijet production
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Jet measurements at \s =13TeV

© dijet cross section

double-differential cross section in dijet invariant mass m; and dijet rapidity separation y*
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PDF fits

extensive studies of PDFs using various ATLAS data sets

[2] CERN-EP-2021-239
arXiv:2112.11266

Data set \s [TeV]

Luminosity [fb™"]

Decay channel

Observables entering the fit

ATLAS

EXPERIMENT

gluon PDF resulting from ATLAS analysis
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https://indico.cern.ch/event/1101427/contributions/4714867/

Inclusive jet cross section at s =13TeV

double-differential in jet pr and absolute jet rapidity |y|
o anti-kr jets (R=0.4 & R=0.7)

CMS 33.5f7 (13 TeV)
14} |y|<0.5| O.5<|y|<1.I0 | 1.0<|y|<1.5| 1.5<ly|<2.0 |
NS NLO+NLL

© o ®e%c%00000,00°

1

W 'O‘sggg:'_’_+.+-_

Ratio to NLO+NLL CT14®NP®EW

[3] JHEP 02 (2022) 142 CMS
arXiv:2111.10431

Ccms 33.5f" (13 TeV)
< i ] ‘ 3
> 10* Anti-k_ (R = 0.7) .
O . 5k — CT14NNLO ® NP ® EW
g 10°¢ . ly| < 0.5 (x10%
— 102 E m 05< |yl <1.0 (x107 4
- F A 1.0<|yl <1.5 (x10? E
'o|_10; + 1.5<y] <2.0 (x10%) .
g Ir

S~ =
© .10 N
‘\_-'D 10 ? E
1072 E 5
107°F E
10 ¢ 4
10°F range: 97 GeV —3.1TeV .
10°F y
107 & E

d

2000
Jet P, (GeV)

| 1 L
200 300 1000

=== e comparison to pQCD theory

-_‘-"""‘--., “""'H..__ n
08T Antik, (R=0.7) i T +f
O3 Tot. exp. unc. -~ NLO PDF unc. HERAPDF2.0 — ABMP16
0.6 | ¢ Data (statunc.) — NLO scale unc. — NNPDF3.1 —MMHT2014
100 200 1000 100 200 1000 100 200 1000 100 200 1000
Jet P, (GeV)
3351 (13 TeV)
% 05<ly|<1.0 + 1.0<Jy|<15 1.5<|y|<2.0
o
=z
= i
i e
I ESRRCPTTLL i SO Py | T e
9 e | ¢
zZ
Z 081  Antik, (R=0.7)
2 [ Tot. exp. unc. -- NNLO PDF unc.
-% 0.6 ¢+ Data (stat unc.) —NNLO scale unc. —H; scale
T 160 200 1000 100 200 1000 100 200 1000 100 200 1000
Jet P, (GeV)
D. Savoiu SM @ LHC Workshop | 11-14 April 2022

++ o improved description at NNLO
| o tension between global PDFs at high pr



QCD analysis

PDF + a,(m;) fit at NNLO

HERA + CMS inclusive jet data

CMS SM NNLO Hessian uncertainties
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QCD analysis

PDF + a,(m;) fit at NNLO

HERA + CMS inclusive jet data
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PDF + as(mz) + m:P°" fit at NLO

simultaneous fit to jet and tt data
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QCD analysis
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SMEFT constraints

constrain Wilson coefficients for SM extensions
involving four-quark contact interactions (Cl)
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bb and ct dijet production

probe of heavy-flavor dijets in the forward region at LHCb

fiducial phase space
o 22<jetn<4.2 o jet pr>20GeV o dijet |Ad| > 1.5

flavor tagging

o boosted decision trees (BDTs) distinguish between dijet events from
light & heavy quarks (to) and bb & (@ quark pairs (i)
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bb and cc dijet production

probe of heavy-flavor dijets in the forward region at LHCb

fiducial phase space

o 22<jetn<42 o jetpr>20GeV o dijet|Ad|> 15

flavor tagging
o boosted decision trees (BDTs) distinguish between dijet events from
light & heavy quarks (to) and (bb) & ¢¢ quark pairs (t;)

total & differential cross section measurements
o O(pp% bE—dijet + X) [nb] = 53.0 % 9.5 (stat. + syst. no lumi) * 2.1 (lumi)
o O(pp — cc-dijet + X) [nb] = 72.6 £16.1 (stat. + syst. no lumi) % 2.9 (lumi)
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bb and cc dijet production

probe of heavy-flavor dijets in the forward region at LHCb

fiducial phase space

o 22<jetn<42 o jetpr>20GeV o dijet|Ad| > 15

flavor tagging
o boosted decision trees (BDTs) distinguish between dijet events from
light & heavy quarks (to) and bb & c¢ quark pairs (t)

total & differential cross section measurements
= 0([9/9 - bE-dijet + X) [nb] = 53.0 + 9.5 (stat. + syst. no lumi) % 2.1 (lumi)
o O(pp — cc-dijet + X) [nb] = 72.6 £16.1 (stat. + syst. no lumi) % 2.9 (lumi)

fiducial cross section ratio

o(pp = cé-dijet + X)
o = = =1.37 £ 0.27 (stat. + syst.
R G(PP% bh-dijet T X) 37 £ 0.27 (stat. + syst)
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Summary

an overview of recent results from the LHC on inclusive jet & dijet production at 13TeV has been presented

ATLAS
o inclusive jet & dijet cross sections (3.2fb”, R = 0.4)
o extensive set of PDF studies with diverse ATLAS data, including jet cross sections at 7, 8 & 13TeV

CMS
o inclusive jet cross sections (33.5fb", R= 0.4 & 0.7)
o QCD analysis - PDF+asdeterminations at NNLO | fit of jets+tt data at NLO | constraints on SMEFT

LHCb

o cross section measurements for bb- & cc-dijet pairs in forward region (2.2 < < 4.2) | ¢/b flavor ratio R
o first direct differential measurement of cc-dijet production

Thank you for your attention!
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