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Top-quark mass can be extracted by comparing experimental data on top-quark production to theory predictions. 
We preform an extraction at NNLO QCD.
Input:
- cross-sections computed with MATRIX [Catani et al. JHEP 07 (2019) 100]  + PineAPPL [Carrazza et al., JHEP 12 (2020) 108]   
- modern PDF sets: ABMP16,CT18, MSHT20, NNPDF4.0, with their associated  a

s
(M

Z
) values.

- experimental data: total cross-sections, single differential and double-differential distributions for top-antitop production

Theory predictions using different PDFs vs. ATLAS exp. data from arXiv:1908.07305 (semileptonic top-quark 
decays) and arXiv:2006.09274 (all-hadronic top-quark decays)

Theory predictions vs. 2-diff data at 13 TeV: summary

Results of the non-local subtraction 
method q

T-
-subtraction 

implemented in MATRIX) are in 
agreement within ~1% with those 
of the local subtraction method 
STRIPPER implemented in CHM 
(Czakon et al., JHEP 04 (2017) 071).

Extraction of the top-quark pole mass: global analysis 

Conclusions:
This work paves the way towards simultaneous NNLO fits of the gluon PDFs, the top-quak mass 
and the strong coupling constant. We have performed such a fit in [arXiv:2407.00545]. 

Theory predictions using different PDFs vs. CMS exp. data from arXiv;1904.05237 (dileptocnic top-quark 
decays) and arXiv:2108.02803 (semileptonic top-quark decays)

Experimental analyses with full Run 
2 luminosity and further Run 3 
studies are needed to resolve the 
~2 tensions observed 

NNLO fits of top-quark mass using total, single- 
differential and double-differential tt+X cross-section data 
Sergey AlekhinSergey Alekhin11 - Maria Vittoria Garzelli - Maria Vittoria Garzelli1,21,2 – Javier Mazzitelli– Javier Mazzitelli33 – Sven-Olaf Moch – Sven-Olaf Moch11 – Sasha Zenaiev – Sasha Zenaiev11  
                                                                                                                                                                see [arXiv:2311.05509], in JHEP 05 (2024) 321 see [arXiv:2311.05509], in JHEP 05 (2024) 321         
                            
11Hamburg Universitaet – II Institut fuer Theoretische Physik,Hamburg Universitaet – II Institut fuer Theoretische Physik,  maria.vittoria.garzelli@desy.demaria.vittoria.garzelli@desy.de                

11Universita' degli Studi di Cagliari - Dipartimento di FisicaUniversita' degli Studi di Cagliari - Dipartimento di Fisica
33PSI - VilligenPSI - Villigen

Top-quark pole mass fit: summary from Run 1, Run 2 and global

Total cross-section-data selection criteria Differential-data selection criteria

Validation differential calculation 
with MATRIX at NNLO vs CHM one 

Sensitivity to top-quark mass

Top-quark pole mass fit: tensions 
among datasets ?
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