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The top quark is the found so far
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Relakion ko a shorb-distance mass

For the NLL-precise coherent branching shower one can show
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Qo acts as a IR factorization scale and a resolution parameter

Thereﬂfcwe, natural to associate m}t\m = m}jWSR(R = (o) [Hoang]

[Hoang, Jain, Scimemi, Stewart;
Hoang, Jain, Lepenilk, VM, Preisser, Scimemt, Sktewart]

MSK mwass:

In this btallke we malee Ehis relation more quam&i&a&ve
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The three differ bj mass and kinematic power corrections only

Same factorisation theorem, different power corrections



Se%u,p

i —mmz — |7 - Pi|)

Observables < Ts = Do + Pb




Se%u,p

(

Observables <

We imgi&mev\& these mwass corrections

Tm : important diagnosis tool for our theoretical breabtment
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2 the peak position
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peak far from mass position due to soft and collinear
radiation, and non-perturbative effects (@-dependent)
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mass power corrections have
Lm*ge impaﬂﬁ LA peah: Posi&wv\

2-jettiness, @ = 700GeV 2-jettiness, @ = 1000GeV 2-jettiness, @ = 1400GeV
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different MCs have different peak positions

caused bj different description of hadronization
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also the shapes of the distributions are different

: these differences do not affect the calibration resulks
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soft renormalon subbraction
finikte widbh effects

mass renormalon subkraction: use MSR mwass with R ~ T
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Non-perturbative effects

S(€7MS) :/dkg7('5)(€_kvgaﬂ;9)F(k_2

partonic soft function

A) shape function

- renormalon subkraction

[Ligetl, Tackmann, Stewart, ‘Phjs. Rev. D 7%, 114014 ]
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model imdepev\dem& descrip&iow
expansion using a basis function
on Legendre ‘Poi.jv\ommi.

Truncation at N = 3 sufficient for the calibration




Calibration procedure
Observables: binned cross section normalised to the ik window

fﬂ;+1 45 do (1)

. e dr
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0'2 .
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theo My CL,AQ,)\ Cr M?Q
2(ms; {ah g by sy S o TImAEE. ) iy

ontj MC statistical uncertainties

Use fortran-200% code CALIPER paired with python analysis tools

Will quote only results for mass and (1] only
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Scan over of the MC top mass parameter

MC mass is (as assumed many Eimmes)

mIYTHIA — pPole 4 () 35(30)GeV. miERWIG — Pole 4 10 61(47)GeV mSHERPA — mPole 4 () 62(39)GeV

pol( [GeV] polc [GGV] pol( [GGV]
REE "I""I""I""""I',,'- REEN "I""I""I""I""I',,'- AL B A B BN
175 Calibration: (7€) 175 Calibration: (7 ¢ ) < 1751 Calibration: (7€) <
- PyTHIA 8.305 ] - HErwIG 7.2.1 ] - SHERPA 2.2.11
174 - 174F 4 174 s
- pole, N2LL-+NLO i - pole, N2LL-+NLO ] - pole, N2LL+NLO
173 4 st { s -
172 1 nf 1 el .
171 4 nf 1 1mf .
170 1 10F 41 g .
L /T /T
SELEN BLELEL L B B L B B SELEN ELEL R B B | 1 [N SEREN | | ! 1 RS
05E (mp — mMC)[GeV] 1 ost (M — m}C)[GeV] 1 ost (™ = [ Gev E
] [ U B Y SO
i T S A I A SN D S N T T T T T
—0.5 - 1 1 1 1 J_ ]_ g —0.5 = = —0.5 = =
|ttt | | A
(2 GeV)[GeV] (2 GeV)[GeV] (2 GeV)[GeV] :
05F 1 osE_] | | | | [ 4 o5k ] ] ] | [
T T T O O R 0 S U D R SR
e T m e m o m Y m m Tm e T e s T

mMC[GeV] mMC[GeV] mMC[GeV]



Conclusions
Calibration se&u.p s robusk: nsensitive to observable, gap and even MC

ALl sources of mass power corrections must be under control

MC top quark mass is definitely not the pole mass

Cubloole

Upgrade calibration to N3LL
Include more observables (C-parameter)
Include sub-leading unstable top effects

Formalism can be applied to massless event shape peak fits
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Cc}mgarisom %heorv vs MC
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Furkther dekbails

Computation of pert. uncertainties: random scan
fix ol (my) =0.118 and I} = 1.4GeV

Incompatibility uncertainty: comparison of different dabasets

fix A and fit for mass, angles and Aj. Scon over mMC

Hodronization models very different in the three MC
.. therefore the value of A must be chosen dn{feren&tv
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Comyu&e the same
observable (ak <
hadron level) in

| first-principle QCD ¢

| BHAET peaic region
SCET
\ F0 QCD

profile functions and their variation

peak region only

Q=700 GeV
m; =172 GeV




