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A new observable to measure the top-quark mass
at hadron colliders

LI L L) I L B B | I LI N | LI I LI B B | I LI D B | I LI D | I LI B | | L L

S. Alioli!, P. Fernandez?2, J. Fuster?, A. Irles?, S. Moch>*, P. Uwer>2, M. Vos? B ~

mtpole S (p)

- tt+1Jet -
0.15 _— — Am‘polez 10 GeV __ 25.5
~ _ AMP= 5 GeV -
R pole 1 tht+l-jet pole - T © i
(mt ’ pS) — O .- . d (mt ’ pS) E 5 tt |
tt+1‘JCt pS % 0.1} — Amfme: 10 GeV : 17
9 — EEN Am1p°|e= 5 GeV :. : B
2my Ol . 7-
ps = 2 L ‘f _
S:7i i ]
1t 0.05— , —8.5

pole _
AR ~ pole Amt _M
~ (mt S) . ! | |y | | |
p()le O L1 [ [ [T T R Y 1 111 [ I L e L1 11
n; 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

P



Top Workshop, Saint-Malo, 23 Sep 2024 tf —|— iet

laf Behnke, DESY
Olaf Behn e, S p-l-(tt) I+jets, Parton level

. PRD 104 (2021) 092013 137 fb™ (13 TeV) EPJC 79 (2019) 2018
,'l__' 10_ . T IlIIIIIIlllllllllllllllllllllll lllll
> CMS  e/u+jets e Data ® 1 ATLAS ¢ Data
t o Parton level Syst. ® stat. S E , — PWG+PY8
> = 102 Stat. —, -~ {s=13TeV,36.1fb" ..... NNLO (NNPDF3.1)
= ov. i POWHEG P8 (CP5) = - @ Stat. unc.
)\ n 8 = - POWHEG H7 (CH3) | © 107 Hesolved Stat.+Syst. unc.
tt 8 10° o, : MG P8 (CP5) ~.  E Full phase-space Scale+PDF unc.
_ £ .o, I MATRIX 8 -
+ tv ™~ CC> .I

Resolved+Boosted

o
— —
< <
(@) ] AN
| Illlllll lllllllll Illllllll IIIIIIIII I T 1T
@
e
>
@
b 4
=
L 2
e
>
@
1/o0
tt
— —
i <
w N
| | IIIIIII| | IIIIIII!'

II| | IIIIIII| | IIIIIII| | lIIIIIIl | IIIIIII| | IIIIIII|

— -6
Non-zero pr(tf directly 10 e
sensitive to NLOQCD  gjg 16 ‘ - ‘
— I a0 14 5l
I 10°E l
1.2 ' } S I DT TR T NN
= Large theory scale ] f{%%{ ——F g, ‘
Uncertainties  oeE—0] H LT ZD
0 200 400 600 800 1200
pT(tT)[Ger
POW/CMS: —— =" POW/ATLAS: ——— 10
NNLO/CMS: \m——— 10 NNLO/ATLAS: ~———————10



=
=
_|_
¢
&
=

% :%225 PUBLISHED FOR SISSA BY &) SPRINGER % = f%z—if; PUBLISHED FOR SISSA BY %) SPRINGER
s RECEIVED: December 23, 202/ ﬁ - RECEIVED: May 1, 202/
REVISED: February 10, 2025 ACCEPTED: June 12, 202/
ACCEPTED: February 18, 2025 PUBLISHED: July 9, 2024
PUBLISHED: March 11, 2025
Numerical evaluation of two-loop QCD helicity Two-loop integrals for tt+jet production at hadron
amplitudes for gg — ttg at leading colour colliders in the leading colour approximation
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Canonical differential equations for the elliptic two-loop five-point integral family
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Table 2. Average time per segment and standard deviation for the solution of the DEs for the
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top-quark pair production and decay
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Updated predictions for toponium production at the LHC
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Fig. 1. Invariant mass distribution do/d M,; in NRQCD with Coulomb and
threshold resummation for the dominant individual production channels, also
listed in Table 1: gg — IS([)” (brown), gg — IS([)SJ + qq - 3S£8] (grey) and their
sum (blue). The width of the band reflects the dependence on the scale choices
H,=H;E {m,, 2m,, 4m,} for the convolution L @ F. 8
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