I N F N KX
BT XX
-'... o.e r
o. .. )
TS ATLAS
Istituto Nazionale di Fisica Nucleare heelstr EXPERIMENT
EEEEEEEEEE
| ™ A

Top Mass (@ Width) Measurements
with the ATLAS experiment

— Michele Pinamonti —
: (INFN & Universita Roma "Tor Vergata")
= Zaz__  onbehalf of the ATLAS Collaboration

DIS-2018
April 16th-20t"
Kobe (Japan)




The Top Quark Mass

e Top quark: the heaviest known elementary particle
e m,+m,+m, measurements — over-constraints to SM fits
o direct measurements can be compared to indirect results to probe validity of SM
o m,important to determine SM vacuum stabilty > arXiv:1707.08124
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https://arxiv.org/pdf/1407.3792.pdf
https://arxiv.org/abs/1707.08124

Methods to Measure the Top Mass

[ ]
"eco = jnvariant mass of jets from top decay

extraction from total or partial invariant
mass of top decay products
= "Standard Method"

o data compared with MC simulation with different input values of m, in MC
o relying on jets, parton showers (LO), non-perturbative effects

Both types:
= measuring nthCu precision
(still controversial arguments, see e.g. @A\ Bz DI yAHITW) measurements
e Indirect measurements of m, from cross-sections (inclusive or differential)
o in awell-defined renormalization scheme, e.g. th°'e (corresponding to definition All the presented
of free particle mass) measurements
o"*°"(a f m, PDF, i, U, ...) Vs o™ based on LHC
m_ = parameter in the SM Run1 pp-data
@7-8 TeV

m  "O(1 GeV) difference" between mM“and m Po'



https://arxiv.org/pdf/1712.02796.pdf

Standard Method - Dilepton Channel

e C(lean standard dilepton selection (ee/eu/uy + 2 jets (=1 b-tag) ):
o not possible to fully reconstruct top decay I
= use m,,(") as observable sensitive to m, m, | o values per event, chosing
e Template method: V2" combination leading to lowest average m,,
o analytical model to describe m,, distribution
as a function of m, built with MC simulation as different m_values:
m for signal (tt+sing.top) — Gaussian+Landau with linear dependence of parameters vs m,
o unbinned maximume-likelihood fit to data

A\

> | T L X T > LIRS B ) N B LI o 2 T T
5 | ATLAS e 1 8 "« Data ATLAS 1 _§|-’ ATLAS
O - : : —167.5GeV - 500 e F” |
2 [ slmuladon —1725Gev | N C o 1% background  Vs=8 TeV, 20.2fb™ = Vs=8 TeV, 20.2 fb
2 o1 —1775GeV | @ [ = Bestfit 1 ~ {5l |
s L 1 & 400 uUncertainty 7
> > L i
s L Si w L
B i ] 3001 E 1
s 0.05— =— +
g L -
2 i 1 200 —
i ] ¥ 0.5/ %
o ' ' ' 100~ =
5 12 -
- 08F 0 SR o Ve | I I o 0 L . : '
= 40 60 80 100 120 140 160 723 17 1785

40 60 80 100 120 140 160

mie=® [GeV] mie® [GeV] Mhop [GeV] n
A,/"\ YPERIMEN



https://arxiv.org/abs/1606.02179

Standard Method - Dilepton Channel

e Optimization:
o cuton p., toincrease purity of correctly matched £b pairs
= minimize total uncertainty
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Standard MEthOd E"'jEtS Chﬂﬂﬂ@l reco ® KLFitter” to reconstruct
AN tt system (for jet-parton

e "3D" template method: assignment and mtopreCO)

e) Symultaneous flt to 3 dlstrlbutloq *: kinematical likelihood fit in each event
- m reco m reco Rreco _ Pr phad 4 P i

top B
(g, and g, light jets aSS|gned to W) pT + P

o 3 free parameters in the template fit:

PY mWreco and qureco use
chosen jet permutation,
but with original jet

* * ’
/
[ | m_, ISF~, bJSF (*: (b-)Jet-energy-Scale-Factor) -
t"/ ! '/ & 4-momenta (to retain the maximum
sensitivity to JES and b-JES)
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https://cds.cern.ch/record/2285809

Standard Method - £+jets Channel

Uncertainty [GeV]
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Total exp.
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e Optimization: e _ Brer s s i
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__________________________________________ r
(best ones: KLFitter likelihood = BDT
of best permutation and Aqu) : l\/IE_ggn_(O_’I é)’ ES§(h_ad_ (Q 15)) _C.C)_lqllre_cp_n.n_ ((_) 22 UL
E - ATLAS Fl’r‘e‘ll;nln‘a‘r)lll C e dalbes | 3 13001;4 TLAS Prellmlnary R . - ATLAS I‘Drlelilm‘inlar‘y‘ o ldataljets
> 1200 {5=8 TeV, 20.2 fb' [ Best fit background 9 £ Vs=8 TeV, 20.2 fb" S5 Best fit background  J 2 1800 {5=8 TeV, 20.2 fb' [E9 Best fit background
2 C —— Bestfit 1 g 1600F —— Bestfit 3 £ 1600 —— Bestfit =
L%’ 1000:— o [ Uncertainty —: 5 1400? [ Uncertainty é :>j 1 400;_ X [ Uncertainty _;
800 - 1200F- \ = 12000 E
- 1 1000 = 1000 =
600— — C 3 C N ]
[ ] 800~ E 800~ =
400~ - 6005 3 600 N =
200} 3 400~ = 400;— : _
i 1 200 - 200¢ ~
0730 140 150 160 170 180 190 200 D B0 T 055 1 52 25 3
gy’ [GeV] e [(GeV] JSF =1.005 +0.001 (stat) R
Miop = 172.08 + 0.39 (stat) + 0.82 (syst) GeV [ 091 GeV

bJSF = 1.008 + 0.005 (stat)




dilep.@8TeV

L+jets@8TeV comb.@7+8TeV

s ° Statistics 041 0.39 0.27
. V1IETNOAd - LOoMpination | e 005007 0132011 0.06
Signal Monte Carlo generator 0.09+0.15 0.16+0.17 0.14
> ATLAS-CONF-2017-071 Hadronisation 0.22+0.09 0.15+0.10 0.07
. . . Initial- and final-state QCD radiation || 0.23 +0.07 0.08 +0.11 0.07
L4 /7 TeV+8 TeV, {)'+J ets + di |ept0n. Underlying event 0.10+0.14  0.08 £0.15 0.05
H H H Colour reconnection 0.03 +£0.14 0.19 £0.15 0.08
O
successive Combl nation fro m Parton distribution function 0.05+0.00 0.09 +0.00 0.07
most sensitive to less sensitive Background normalisation 0.03 £0.00 0.08 +0.00 0.03
. W /Z+jets shape 0 0.11 £0.00 0.07
o 7 TeVdilep. excluded Fake leptons shape 0.07 + 0.00 0 0.03
. ‘e (*) . Jetenergy scale 0.54+0.04 054 +£0.02 0.21
beca use Of no Slgn Iﬂca nt ga In Relative b-to-light-jet energy scale 0.30+£0.01 0.03+0.01 0.15
*: considering statistical precision of systematic uncertainties Jet energy resolution 0.09 £0.05 0.20 +0.04 0.10
. L ATLAS Preliminar Jet reconstruction efficiency 0.01 £0.00 0.02+0.01 0.03
Stiecassivecombiration s s yt Jet vertex fraction 0.02+0.00 0.09 +0.01 0.05
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o + 0.50 GeV| Total 0.85 £ 0.05__0.91 £ 0.06 0.50
+mes® (7 Tev)* 172,51+ 0.27 + 0.42 | 40% improvement w.r.t.
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(7 TeV) 172.50 + 0.27 + 0.42 Correlations | mll (7 TeV) | m ¥ (7 TeV) | mll 8 TeV) | m ¥ (8 Tev)
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..... o S C i ets
il e e — stat. uncertanty migy (1TeV) ~0.07 1.00
total uncertainty —— total uncertainty " » (8 TeV) 0.52 0.00 1.00
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R R TR P IS S T R TR T My (8 TeV) 0.06 -0.07 -0.19 1.00
168 170 172 174 176 178 BLUE weight (imp) - 0.17 0.43 0.40
Mp [GEV] : . : : .
e Reduction of uncertainties thanks to complementarity and anti-correlations



https://cds.cern.ch/record/2285809

Standard Method - All-had. and smgle top

<

S - arias JIARMNM
e All-hadronic channel: g 1o th=2°-2'b" — i/
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o system reconstruction with y>
o fitvariable R = m,-,-,-/m,-,-
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https://link.springer.com/article/10.1007/JHEP09(2017)118
https://cds.cern.ch/record/1951323

Top width measurement
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https://link.springer.com/article/10.1140/epjc/s10052-018-5595-5

T
ATLAS ® Data 2012

Top Mass from tt cross-section | e g
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> EPJC 74 (2014) 3109 20000 — PowhegsPY
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. ——— m
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http://link.springer.com/article/10.1140/epjc/s10052-014-3109-7

Top Mass from tt +1-jet

° mtlf’c"e extractd from normalized differential cross-section of inverse of tt+1j invariant mass:

do i1 2mg*
I~ 55 R R L L IR
o sensitive because amount of gluon radiation g 45- ATLAS BT S
depends on m_, with large effects in S 4 Vs=7TeV 4607 1T 186 Gov N
phase-space region near threshold 3:: ¢ Data T mreeTEe E
e 7/ TeV data-set, tt £+jets selection: 25 L E
o tt system reconstructed, a g ek E
additional leading jet required p.> 50 GeV 15F- B E
o parton-level unfolded distribution 1 e E
compared to NLO+PS tt +1jet calculation vs mtpOIe 0.2;_. - - L '.'_"_"_'_"_"_';'_"_"_'_"_'E
P = 173.7 + 15 (stat) + 1.4 (syst) "2 (theory) Gev [£2:2GeV_ | o 1877777 ;
o dominant systematic uncertainties: 8§ | ** ::: b s
m JES and ISR/FSR & 075 02 0.4 06 o8 1

P (barton level) n
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http://link.springer.com/article/10.1007/JHEP10%282015%29121

Top Mass from leptonic differential distributions

> EPJC 77 (2017) 804 (see . E. Garcia Navarro talk)

e Normalized differential ,, vs lepton kinematics" 5 . - ATLAS Simulation
sensitive to m, compared to: o LDt it Poncg.PYem_ Iéééfvev |
o NLO+PS — extraction of m M (Poweg+Pythia 6, CT10 PDFs) g O ™ expectedsiat eror E
o QCD fixed order calc. — th°'e (MCFM, various PDFs) “é _
m template fit method, parametrizing predictions vs m, =
and fitting value that minimizes y? T
o.zf— ]
e Modeling of top kinematics (e.g. top p) is the key aspect 50 i00 150 200 250 800

185 T

= T T T
E ATLAS MCFM NLO fixed—order,

180/ Vs =8TeV,20.21b"

m™* [GeV]

175

170
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NNPDF 3.0
HERAPDF 2
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NNPDF nojet
I

I|IIII TT

165

[ | total uncertainty

160 — 1 statistical uncertainty

= = world-average direct reconstruction
| | |

0O « » m o
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Lepton p_ Dilepton pi“ Dilepton m™  Dilepton pj+p: Dilepton E°+E" Comb. (8 dist)

* lepton pt. and dilepton pT , meH, pT + p‘f;, and Ee + E"

Lepton p_ [GeV]
Combination of different observables for mtpo'e
reduces theoretical uncertainties significantly:
o constraint on variations of QCD scales
that control modeling of top kinematics
o choice of functional form for scales: ,=m/2 H/4..

= still ~1 GeV uncertainty

(stat) exp) (theory)
P = 1732£0.9 + 0.8+ 1.2 GevLE1:0 GeV

most precise m, Pole measurement at present!



https://link.springer.com/article/10.1140/epjc/s10052-017-5349-9
https://indico.cern.ch/event/656250/contributions/2876051/attachments/1634789/2607726/DIS2018_JEG.pdf

Top Quark Mass Measurements at ATLAS - Summary

.. -1 -1
ATLAS Preliminary My, SUMMary - September 2017, Lint =4.6fb"-20.31fb
i m,, * tot. (stat tJSF +bJSF =+ syst.)
all jets E”r'_ihgsf:; C75(2015) 158 B '+ 1751 + 1.8 (14 +12)
= 4 1
I single top* CTLQ%jS%’T{F'm I il : 1722 + 21 (o7 +20 )
1
= l+jets f“r‘_i";i;‘ms(zms) =30 [ B e R | 1723 + 1.3 (02 £02£07 +10 )
it — I
dilepton £ F1e. % €79 (2019) 830 e 1738 + 1.4 (o5 £13 )
— dilepton yf'zoez'fb,, l—l-e-ll-l 173.0 + 0.8 (o4 +07 )
it~ - I
all jets E’i’izov‘ 45 I—Ile-ﬂ—l—l 1737 £ 1.2 (o6 £10 )
— l+jets* ’L‘T'-_A;Cz‘:gf'””"’” | o B | : 1721 + 0.9 (01 £01+03 +08 )
int = - I
1
1
T A Eur. Phys. J. C74 (2014) 3109 n ! 25
o(tt) dilepton Lo 208 " E e il 1729 * 33
. . T JHEP 10 (2015) 121 1 n 23
Differential o(tt+1-jet) L, 451" e 173.7 + 53
Differential o(tt) dilepton (8 dist.) ‘I_\TLA%’S%'T“F'2°17’°44 P ‘:: ] 1732 + 1.6
int = I
1
1
ATLAS Comb. September 2017* ATLAS-CONF-2017-071 (5 World Comb. £ 106
172.51 + 0.50 o o) : — stat. uncertainty
Wo#c; &Oinlo).7 6I\\/iar. 2014 (arXiv:1403.4427) ! stat. ® JSF ® bJSF uncertainty
Tevatron Comb. Jul. 2014 (arxiv:1407.2682) ! Eotal .un'certalnty
174.34 + 0.64 1 Preliminary, —Input to ATLAS comb.
| I : I I
1
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Top Quark Mass Measurements at ATLAS - Summary

ATLAS Preliminary My, SUMMmary - September 2017, L = 4.6 fo' - 20.3 fb” ‘
all et £ 7y cro e e " 0 Direct measurements
[ gl o T | P in alternative channels
= lejots £ P S 7@ 50 — e = = cross-checks
diepton B 767519 %0 ——t—t = potentially help combination
— N Direct measurements in stdandard channels

= most precise m, determination: 0.5 GeV

int 2 fo”
iy |+Jet5’ ATLAS- CONF 2017-071
L =20. 21"

—
1
; |
Eur. Phys. J. C74 (2014) 3109 n ! °
oft) dilepton L osr : = 1 Indirect measurements
Diferntal ofi+ 10 Y i = m, in well-defined renorm. scheme
Difefeitial il dlepton (8 eiet) T Egir e o . o ' = approaching 1 GeV precision
1
ATLAS Comb. September 2017* ATLAS-CONF-2017-071 1 .
LAY : = Thank you for your attention!
World Comb. Mar. 2014 (arxiv:1403.4427)
173.34 + 0.76 L
Tel;?g.'gg fggf. Jul. 2014 (anxiv:1407.2682) i & & )i m 5 b) b\ st 1O é" L i Lils
| | : |
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ATLAS vs CMS

ATLAS+CMS Preliminary
LHClopWG

World Comb. Mar 2014, [7]
[ stat

total uncertainty
ATLAS, l+jets (*)
ATLAS, dilepton (*)
CMS, l+jets
CMS, dilepton
CMS, all jets
LHC comb. (Sep 2013) LHciopwa
World comb. (Mar 2014)

My, SUMmary, fs = 7-13 TeV

total stat

myep £ total (stat + syst)
172.31+£1.55 (0.75 = 1.35)
173.09 £ 1.63 (0.64 + 1.50)
173.49 £1.06 (0.43 + 0.97)
172.50 £1.52 (0.43 + 1.46)
173.49 £1.41 (0.69 + 1.23)
173.29 + 0.95 (0.35 + 0.88)
173.34 + 0.76 (0.36 * 0.67)

September 2017

fs  Ref.
7TeV [1]
7TeV 2]

7 TeV [3]
7TeV [4]

7 TeV [5]

7 TeV [6]
1.96-7 TeV [7]

ATLAS, l+jets

ATLAS, dilepton

ATLAS, all jets

ATLAS, single top
ATLAS, dilepton

ATLAS, all jets

ATLAS, l+jets

ATLAS comb. (i‘::é“(‘;l)
CMS, l+jets

CMS, dilepton

CMS, all jets

CMS, single top

CMS comb. (Sep 2015)
CMS, l+jets

(*) Superseded by results
shown below the line

172.33 £1.27 (0.75 + 1.02)
173.79 £ 1.41 (0.54 + 1.30)
1751+ 1.8 (1.4+1.2)
172.2+ 2.1 (0.7 2.0)
172.99 +0.85 (0.41+ 0.74)
173.72 £1.15 (0.55 + 1.01)
172.08 £ 0.91 (0.38 + 0.82)
172.51 + 0.50 (0.27 +0.42)
172.35 £ 0.51 (0.16 + 0.48)
172.82+1.23 (0.19 + 1.22)
172.32 £ 0.64 (0.25 + 0.59)
172.95 +1.22 (0.77 + 0.95)
172.44 + 0.48 (0.13 + 0.47)
172.25 + 0.63 (0.08 + 0.62)

[1] ATLAS-CONF-2013-046 [7] arXiv:1403.4427

[2] ATLAS-CONF-2013-077

[3] JHEP 12 (2012) 105

[4] Eur.Phys.J.C72 (2012) 2202
[5] Eur.Phys.J.C74 (2014) 2758
[6] ATLAS-CONF-2013-102

[8] Eur.Phys.J.C75 (2015) 330
[9] Eur.Phys.J.C75 (2015) 158
[10] ATLAS-CONF-2014-085
[11] Phys. Lett. B761 (2016) 350
[12] arXiv:1702.07546

7 TeV [8]

8 TeV [13]
7+8 TeV [13]
8 TeV [14]

8 TeV [14]

8 TeV [14]

8 TeV [15]
748 TeV [14]
13 TeV [16]

[13] ATLAS-CONF-2017-071

[14] Phys.Rev.D83 (2016) 072004
[15] EPJC 77 (2017) 354

[16] CMS-PAS-TOP-17-007
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Measurements compared to ATLAS combination

. -1 -1
ATLAS Preliminary My, SUMMary - September 2017, Lint =46fb"'-20.3fb
Mg, * fot. (stat *JSF + bJSF + syst)
all jets Eur-Phys. J. C75(2015) 158 : n 1751 + 1.8 (14 +12 )
L,=46f" : u s i +
single top* ATLAS-CONF-2014-055 Tk 1722 + 21 (o7 +20 )
L, =20.3fb 1
- l4jets Eur-Phys. J.C75(2015) 330 l—i—llallhw—l 1723 + 1.3 (02 £02+07 £10 )
L,-471 i
A Eur. Phys. J. C75 (2015) 330 %
dilepton L 47" . 1738 + 14 (o5 £13 )
. Phys. Lett. B761 (2016) 350 !
— dilepton L - 202" I-Il-ﬂ-l—l 173.0 = 0.8 (04 £07 )
all jets arXiv:1702.07548 L 173.7 + 1.2 (o6 £1.0 )
L, =202fb I
1
— |+jets* ATLAS-CONF-2017-071 | o R 1721 + 0.9 (01 £01+03 +08 )
L, =20.2fb :
1
1
e Eur. Phys. J. C74 (2014) 3109 ISeT 25
o(tt) dilepton e o 1729 + 53
Differential o(tt+1-jet) *HEP 10 (2015) 121 1 o 173.7 + 23
L,, =46 fo [ :
Differential o(tt) dilepton (8 dist.) ‘L‘TL“zi'g?b’ﬁfF‘2°‘7’°44 [ : e 1732 £ 16
it e 1
L
I
: ----- ATLAS Comb.+1c
— Stat. uncertainty
ATLAS Comb. September 2017* ATLAS-CONF-2017-071 L :
17251 + 0.50 lll,lll s Stat. ® JSF @ bJSF uncertainty
1 — total uncertainty
| | : | *Preliminary, I—)Input to comb.
L
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Systematics

Vs =7TeV Vs = 8 TeV Correlations
mﬂi}, [GeV] m:;;f w [GeV] mg)ill, [GeV] m:;f,m [GeV] £03 P13 P23
Results 173.79 172.33 172.99 172.08
Statistics 0.54 0.75 041 0.39 0 0 0
= Stat. comp. (nygp) 0.23 0.11
— Stat. comp. (JSF) 0.25 0.11
— Stat. comp. (bISF) 0.67 0.35
Method 0.09+0.07 | 0.11+0.10 | 0.05+0.07 | 0.13+0.11 0 0 0
Signal Monte Carlo generator 026+0.16 | 022+021 | 0.09+0.15| 0.16+0.17 || +1.00 | +1.00 | +1.00
Hadronisation 053+0.09| 018+0.12 | 022+0.09 | 0.15+0.10 || -1.00 | —=1.00 | —1.00
Initial- and final-state QCD radiation | 0.47 £0.05 | 0.32+0.06 | 023 +0.07 | 0.08 £0.11 || +1.00 | —=1.00 | +1.00
Underlying event 0.05 + 0.05 0.15+£0.07 | 0.10+£0.14 | 008 £0.15 || +1.00 | =1.00 | +1.00
Colour reconnection 0.14 +0.05 0.11 +0.07 | 0.03+0.14 | 0.19+0.15 [| =1.00 | +1.00 | —-1.00
Parton distribution function 0.11+£0.00 | 0.25+0.00 | 0.05+0.00 | 0.09 +£0.00 || +0.72 | +0.72 | -0.48
Background normalisation 0.04 +£0.00 | 0.10+£0.00 | 0.03 +0.00 [ 0.08+0.00 || -0.77 | =0.74 | -0.06
W/ Z+jets shape 0.00 £0.00 | 0.29 +£0.00 0| 0.11+0.00 0 0 0
Fake leptons shape 0.01 £0.00 | 0.05+0.00 | 0.07 +0.00 0 0 0 0
Jet energy scale 0.75+0.08 | 058+0.11 | 054+0.04 | 054+0.02 | +0.18 | =0.29 | -0.54
Relative b-to-light-jet energy scale 0.68 +£0.02 | 0.06+0.03 | 0.30+0.01 0.03 £0.01 || +1.00 | +1.00 [ +1.00
Jet energy resolution 0.19+0.04 | 022+0.11 | 0.09+0.05 | 0.20+0.04 0 0] +0.22
Jet reconstruction efficiency 0.07 £ 0.00 0.12+0.00 | 0.01 £0.00 | 0.02+0.01 || +1.00 | +1.00 | +1.00
Jet vertex fraction 0.00+£0.00 | 0.01 £0.00 | 0.02+0.00 | 0.09+0.01 || =1.00 | +1.00 | +1.00
b-tagging 0.07+0.00 | 0.50+0.00 | 0.04 £0.02 | 0.38 +0.00 0 0| -0.23
Leptons 0.13+0.00 | 0.04 +£0.00 | 0.14 £0.01 0.16 £0.01 || =0.08 | =0.17 | +0.11
E.'I‘.1iss 0.04+0.03 | 0.15+0.04 | 0.01 £0.01 0.05+0.01 || -0.12 | +0.22 | +0.97
Pile-up 0.01 £0.00 | 0.02+0.01 | 0.05=+0.01 0.15 +0.01 0 0 0
Total systematic uncertainty 1.31 +0.07 1.03 +0.08 | 0.74 £0.05 | 0.82 +0.06
Total 1.41 +0.07 1.27 +0.08 | 0.85+0.05 | 0.91 +£0.06 0.06 | =0.07 | -0.19
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Indirect top mass measurements e B

w=m Stat. Uncertainty
— Full Uncertainty

DO inclusive o(tt) o 172.8 + 3.3 GeV
L e L L A S B B B ATLAS inclusive o(tt) - @ . 172.9 + 2.6 GeV
it Top quark pole mass determinations
ATLAS Preliminary Pq P _ CMS inclusive oftf) ] 173.8+ 1.8 GeV
compared to direct measurement —
i ial o(ti+1j BRI 173.7+22 GeV
DO approx NNLO: MSTW08, 1.96 TeV 2009 * 169.1'53 ATLAS differential o(tt+1j) — g
DO approx NNLO: MSTW08, 1.96 TeV 2011 — % 167.5"52 ATLAS leptonic (8 dist.) e 173.2+ 1.6 GeV
ATLAS NNLO+NNLL: PDF4LHC, 7 TeV 2014 —— 171.4+26 : | :
ATLAS NNLO+NNLL: PDF4LHC, 8 TeV 2014 — 1741+ 2.6 170 175 180
pole
ATLAS NNLO+NNLL: PDFALHC, 7-8 TeV 2014 — 3 172.9*2% m; [GeV]
ATLAS NLO: tt+1 jet, 7 TeV 2015 —— 173.7°53
CMS NNLO+NNLL: NNPDF3.0, 7-8 TeV 2015 —¥— 173.6"]7
Direct reconstruction LHC+Tevatron 2014 ™ 173.3+£0.8
1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 | 1 | | 1
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Systematics in top mass from dilep. kinematics

- MC g
e Dependence on top pT Mass shift [GeV] M= "pbL pT m* pS+ph E°+ EF

Top pr NNLO reweighting 1.8 03 22 1.3 1.3

e On comparison with fNLO:

o PDFs: 0.3 GeV from envelope of different PDF sets (considering also PDFs without LHC
and Tevatron jet data in region relevant for tt production)

o uncertainty from a_ 0.01 GeV

o dependency on mM (acceptance effects): 0.1 GeV from 5 GeV variation of mM¢




Dependence on scale functional form

;‘ 178 T T
8 ATLAS MCFM NLO fixed-order
o 176(— Vs=8TeV,20.2fb"
174
172 — —
» e CT14 ]
170 — = MMHT -
i 2 NNPDF3.0
168|— | total uncertainty v HERAPDF 2.0 7
— 1 statistical uncertainty © ABM 11 —
— 1 world-average direct reconstruction o NNPDF nojet 7]
166 ' '
Comb. (8 dist), u:mt/z Comb. (8 dist), u:HT/4 Comb. (8 dist), u:ET/z
\/mt2 + pr(0)? + \/mtz + pr(f)? Vm? + pr(tf)?




