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DIS 2017

Determination of
the strong coupling constant

from inclusive jet cross sections

D. Britzger (DESY), K. Rabbertz (KIT), G. Sieber (KIT),
D. Savoiu (KIT), M. Wobisch (Louisiana Tech)
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Motivation

Why α
s
(M

Z
)?

Among least known parameters of the standard model

Important for all processes from hadron-induced collisions

Needed for QCD precision comparisons

How?

Start with inclusive jet data

Wide kinematic range through abundant production of jets

Measured in many experiments

Well defined in fiducial volume of detectors

Compare to theoretical prediction

Directly sensitive to α
s
(M

Z
)

Available at NLO in QCD+EW

QCD @ NNLO is under way

Less ambiguous with respect to scale choice
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Main ingredients
Data

Abundance of inclusive jet data from various experiments

ATLAS, CMS, CDF, D0, H1, ZEUS, STAR, …

Inclusive jet measurement

Phase space, experimental uncertainties, correlations

Theory

Partonic matrix element 

Sensitive to α
s
(M

Z
)

Convolution with PDFs

Dependence on α
s
(M

Z
)
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Strategy?

Good?
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Strategy?

Good?
Not really.
Many inconsistencies!
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Better strategy
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First look: α
s
(M

Z
) at CMS, D0, H1

Data

α
s
(M

Z
) extractions by CMS, D0, and H1

cover large and complementary phase space

CMS, EPJC 75 (2015) 288.
D0, PRD 80 (2009) 111107.
H1, EPJC 75 (2015) 65. [4] PDG, ChPC 40 (2016) 100001.
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Comparison of fit setups

Significant differences!

neglected in naïve combination of results

develop unified fit procedure
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Fitting framework: Alpos

[https://ekptrac.ekp.kit.edu/svn/Alpos]

New modular C++ based fitting framework

used for α
s
(M

Z
), PDF, and electroweak fits within H1 and CMS
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Fitting framework: Alpos

[https://ekptrac.ekp.kit.edu/svn/Alpos]

New modular C++ based fitting framework

used for α
s
(M

Z
), PDF, and electroweak fits within H1 and CMS

→ D. Britzger: DIS jet fits @ NNLO, yesterday

→ E. Eren: CMS jet results, next talk

→ C. Gwenlan: Usage
@ NNLO, yesterday

→ F. Olness: xFitter, tomorrow
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Unified fit method

Unified approach:

slight differences wrt. original

compatible within uncertainties

more consistent comparison

simultaneous fit



K. Rabbertz Birmingham, UK, 05.04.2017 DIS 2017 Workshop 12

Unified fit result

Result of simultaneous fit:

D. Savoiu, Master's thesis, IEKP-KA/2016-25, KIT
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More datasets
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Objective

Develop a robust procedure to determine α
s
(M

Z
)

Include more than one dataset

Consistent treatment of theory

Extensible to additional observables

Unique 

Flexibility

How?

Start with inclusive jet data

Wide kinematic range through abundant production of jets

Measured in many experiments

Well defined in fiducial volume of detectors

Compare to theoretical prediction

Directly sensitive to α
s
(M

Z
)

Available at NLO in QCD+EW

QCD @ NNLO just around the corner

Less ambiguous with respect to scale choice
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Outlook

NNLOJET provides NNLO in common interface for:

Z incl., Z+jet, W incl., pp jet+dijets, H incl., H+jet, DIS jet+dijets, e+e- 3jets

W+jet almost ready; more to come

APPLgrid+fastNLO interface (NNLO-Bridge) is working

Numerous adaptations implemented by all sides

Large-scale productions tested for Z+jet and DIS jet

Work in progress: Implementation of final combination procedure for 
interpolation grids

Looking forward to many new NNLO interpolation grids in 2017

We acknowledge support from an IPPP Associateship and                   
Baden-Württemberg HPC support through BwUniCluster and BwForCluster.
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Backup

α
s
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Method comparison
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Method comparison
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PDF α
s
(M

Z
) dependence
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Method comparison
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Procedural PDF uncertainties


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21

