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Renormalization of quark masses The running of the top quark mass
iGa(pp) = - " -.-@.- + SN * Implementation of running MSR and MS masses into tt production cross
sections: HATHOR (inclusive, NNLO) & MCFM v6.8 (single-differential, NLO)
* The pole and MS masses are related by V7
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* Understanding quark masses is important for n=1 '
precision SM studies - renormalization scheme * MSR introduces a mass renormalization scale R, so that
and -scale dependent quantities SR (R) £2% b and B
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* Theoretically well-defined masses extracted from mg > (R) > g (M) : _ = 3-loop mass evo. for NNLO
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* Interpretation of MC top mass m,"'“ includes &
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* Suitable short-distance masses: 1ss|- between
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The single-differential cross section 4
In the MSR regime: Investigating independent scale behavior
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it i 11,: renormalization and varying ., (¢ permits novel investigations of dynamical
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In the MS regime: B
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3 f NLO redl Extraction of the top quark MSR mass from CMS data at 13 TeV
t;TE': 251~ I NLO virtual NS
©ls LO « mMSR(R) extracted from the data of [2] at R = 80 GeV, evolved to reference
? B Derivaive values at R ¢ {1,2} GeVand my(m) [1]
L5 ABMP_ 16 5 nlo| | o i . _
. o3 TeV Fit- and (ur, ptf) uncertainties correspond to R = 80 GeV
1 * R-uncertainty from difference in evolved values when starting R varied £20 GeV
05 * Lowest m,; bin has highest mass sensitivity, but requires understanding of
threshold effects (Coulomb + soft) for future precision studies
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. =1, =M(M)=16068 GV | | o At 4 = 1 = 1 = TMSR(80), agreement with CMS MS [2] and ATLAS MSR [3]
o5k R=60 GeV mMSR”(R) 166.1 GeV
| SRENS NS FRRET P A AT IR B Stability investigations confirmed by setting i, pf to /2 near threshold
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Also do/d and do/dy(t) available inbins (1,2.3,4) ¢ 6 6 alat)
fdpr(s) and do/dy(s) Do a9y [GeV]  [GeV] [GeV]  [GeV]  [GeV] [GeV]  [GeV]
(1 oy 1o ) 167.7 173.2 173.0 163.3 5% 06 0
(—, p, pt, 1) 165.0 170.5 170.3 160.7  *21 e o
ICHEP 2022 (&, p,p, ) 169.3 174.8 174.6 164.8 T2 i 3

[1] A. Hoang et al., doi:10.1007/JHEP04(2018)003 Dynamica| scales

[2] CMS Collaboration, doi:10.1016/j.physletb.2020.135263 -
BO LO G N A [3] ATLAS Collaboration, ATL-PHYS-PUB-2021-034 decrease uncertainty



	Slide 1

