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Jets, PDFs and αs : The (experimental) state of the art

Latest experimental results from ATLAS and CMS determining αs

Q [GeV]

210 310

 (
Q

)
sα

0.06

0.08

0.1

0.12

0.14
TEEC 13 TeV

arXiv:1805.04691
φ∆ATLAS R

arXiv:1707.02562
TEEC 8 TeV

arXiv:1412.1633
3-jetCMS M

arXiv:1508.01579
TEEC 7 TeV

arXiv:1304.7498
32CMS R

arXiv:1609.05331
CMS incl. jet

arXiv:1904.05237
tCMS t

arXiv:0911.2710
 incl. jet∅D

arXiv:1207.4957
R∆ R∅D

 0.0011 (PDG 2018)±) = 0.1181 
Z

(msα
 (TEEC global fit)

-0.0106

+0.0072) = 0.1196 
Z

(msα

Preliminary
   ATLAS  

)2
 (

x,
 Q

v
 d•

x 

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

CMS 13 TeV jets + HERA

HERA

2
t = m2

f
µ

CMS SM NNLO Hessian uncertainties

x
4−10 3−10 2−10 1−10

F
ra

ct
. u

n
ce

rt
.

0.5

1

1.5 (HERA+CMS) / HERA
0

ATLAS Coll. ATL-CONF-2020-025

CMS Coll. arXiv:2111.10431

)
Z

(MSα
0.1 0.12 0.14 0.16 0.18 0.2

World Average : Prog. Theor. Exp. Phys. 083C01(2020)

CMS Incl. Jets 13TeV : arXiv 2111.10431 (2021)NNLO

 13TeV : EPJC 80:658 (2020)tCMS multi-diff t

 cross section 13TeV : EPJC 79:368 (2019)tCMS tNNLO

 8TeV : CMS-PAS-SMP-16-008 (2017)32CMS R

CMS Incl. Jets 8TeV : JHEP 03:156 (2017)

CMS Incl. Jets 7TeV : EPJC 75:288 (2015)

CMS 3-Jet mass 7TeV : EPJC 75:186 (2015)

NNLO  cross section 7TeV : PLB 728:496 (2014)tCMS t

 7TeV : EPJC 73:2604 (2013)32CMS R

ATLAS azimuth. decor. 8TeV : PRD 98:092004 (2018)

ATLAS TEEC 8TeV : EPJC 77:872 (2017)

ATLAS TEEC 7TeV : PLB 750:427 (2015)

 7TeV : ATLAS-CONF-2013-041 (2013)32ATLAS N

Malaescu & Starovoitov (ATLAS Incl. Jets 7TeV)
EPJC 72:2041 (2012)

D0 ang. correl. : PLB 718:56 (2012)

D0 incl. jets : PRD 80:111107 (2009)

CDF Incl. Jets : PRL 88:042001 (2002)

 : EPJC 67:1 (2010)2H1 multijets at low Q

p : NPB 864:1 (2012)
*γZEUS incl. jets in 

 : arXiv 1406.4709 (2014)2H1 multijets at high Q

H1+ZEUS (NC, CC, jets) : EPJC 75:580 (2015)

H1 incl. & dijet : EPJC 77:791 (2017)NNLO
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http://cdsweb.cern.ch/record/2725553
https://arxiv.org/abs/2111.10431


Recent theoretical developments

3-jet production @ NNLO: Czakon, Mitov, Poncelet - PRL 127, 152001

Calculation of three-jet to two-jet cross section ratios at NNLO.

Notable reduction of scale uncertainties, as it should be.
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https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.127.152001


Today’s agenda
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