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Slightly off-topic: bottom quark mass (Juan)

Conclusion & Outlook

- Scale evolution of QCD parameters is experimentally testable.
+ Updated measurement of bottom quark mass at high scale ===l

+ Full Correlation matrix allows to significantly decrease uncertainty (33%)
via combination.

my(my) = 2.38 tV-24 GeV

—0.21

+ Provides proof for running of quark masses; no running ruled out by Yo.

« Future Colliders have a high potential for improvement, particularly Linear Facilities:
experimental uncs. projected to reach the level of today’s theoretical ones!

* Near Future:
* Integrate within ATLAS analysis groups to further develop & refine the measurement
+ Address the elephant in the room: we inevitably assume SM for Higgs decays
- Simultaneous measurement of b-Yukawa & m,,
+ Design scenarios for different effects of new physics

Higgs scal
*Refine the prediction for LCF, reproduce “covariance matrix treatment” (Junping —
Tian & Jorge De Blas).

Juan Ramirez Alfaro || Top mass workshop 2025 || 10 Nov 2025
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Top/Higgs/EW SMEFT fits (Victor)

Individual

Fits for U(2)° flavour symmetry
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A bit further off-topic: entanglement & decoherence (Maria)

J.M. Camacho, MV, Maria Moreno, U. Valencia ‘25

g

v/ Z*

Start from an entangled top quark pair and study the impact of Final State Radiation
Radiation has small effect in inclusive analysis (Aoude et al., arXiv:2504.07030)
In events with a hard gluon emission, the tt concurrence changes strongly

Dn (ete- - tt) ~ -0.5  [full phase space]
Dn (e+e- - ttg) - O [pT(gluon) > 200 GeV)]

Difference can be made 5c significant, if all final states are used (hadronic polarimetry)
Valencia, November 11" 2025 4 marcel.vos@ific.uv.es



Quantum decoherence is accessible at colliders

Experimental demonstration of decoherence due to FSR is possible
Belle Il with today’s data, Z-pole run at LCF/FCCee/CEPC/LEP3

Top quark pair production at high-energy e+e- collider and (possibly) the LHC

Huge samples Strong decoherence

Machine Vs | [ Ldt final # tt concurrence Clp| e'e” — R signifi

[GeV ]|[ab™ ] state events tt ttg (CH9 /O (R 3
linear e e 500 8 |(ee, ep, pp)|5-10° x 4% 0.13 [10.06 (pr > 20 GeV) 0.43 3.1
(LCF [13]) 500 & |all channels 5-10° idem idem idem 15
linear e e 1000 8 |(ee, ep, pp)| 10° x 4% | 0.25 [0.06 (pr > 150 GeV) 0.23 4.0
(LCF [13]) 1000 & |all channels 10° idem idem idem 2(
Machine Vs | [ Ldt final #7177 concurrence €' e — R signifi

[GeV ]|[ab™ ] state events | |77 T Thr (CT77 /C™T)| (R 3
Belle 11 2025 [20] 10.579 | 0.5 [single-prong| 5 x 10% 0.73 |1 0.15 (pr > 2 GeV) 0.33 34
Belle I target [21] 10.579 | 50 idem 5% 10" | | idem idem idem 34
Z-pole (GigaZ [13]) 91.2 | 0.1 idem 10° 0.48 [0.21 (pr > 20 GeV) 0.44 14
Z-pole (TeraZ [22,[23])| 91.2 | 300 idem 2 x 10" |idem. idem. idem 751

Pretty entangled
Valencia, November 11" 2 dific.uv.es



The top quark mass, how are we doing?

The bottom quark MS mass ms(ms) is known to about 0.5 %

The top quark pole mass is known to 0.2 % (direct, with some CAVEATS)

The top quark pole mass is known to 0.4 % (from cross sections, other CAVEATS)
The top quark MS mass m(m) is known to about 1 % (from cross sections)

No MSR mass yet, but this can be done using the same cross sections

[5] 1(P) = o(4)

mp = 4.18'_"8:3% GeV  Charge = —% e Bottom = —1
[t 1Py =03 )
Charge = % e Top = +1

Mass (direct measurements) m = 172.69 + 0.30 GeV [28] (5 =1.3)
Mass (from cross-section measurements) m = 162.5f%% GeV [2l
Mass (Pole from cross-section measurements) m = 172.5 + 0.7 GeV
my — mg = —0.15 £ 0.20 GeV (S =1.1)

Full width T = 1.427312 GeV (5 = 1.4)

F(Wb)/T(Wq(q=b, s, d)) = 0957 +0.034 (S=15)

R.L. Workman et al. (Particle Data Group), Prog. Theor.Exp.Phys. 2022, 083C01 (2022)
2025 edition: https://pdg.1bl.gov/2025/listings/rpp2025-list-t-quark.pdf

Valencia, November 11™" 2025 6 marcel.vos@ific.uv.es



Mass measurements
from the x-section

Valencia, November 111" 2025
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Differential cross sections

Can we have both — mass sensitivity and a robust interpretation?

Differential cross section measurements!
A combination can reach well below 1 GeV
(as per discussion on Tuesday, talks by Sven, Taras, Sasha, Davide, Sebastian)

More is possible..., with better theory

- NNLO predictions for tt+jet
C. Brancaccio

- Full calculations, including top decay 2 - 6 (+jet)
M. Worek at previous worshops

- “threshold” corrections due to Coulomb potential
G. Limatola

Valencia, November 11™" 2025 8 marcel.vos@ific.uv.es



QCD fit to all data

ABMPtt PDF fit Alekhin, Garzelli, S.M., Zenaiev ‘24
New PDF fit with differential LHC top-quark data in ABMP framework
differential ¢t + X cross sections in M (tt), y(tt) (NDP = 112)

Results
top-quark MS mass m:(m) = 160.6 + 0.6 GeV

pole mass m;(m) = 170.2 & 0.7 GeV
strong coupling as(Mz) = 0.1150 £ 0.0009

High-precision mass extraction in well-defined renormalization scheme is possible
with the data collected at the LHC

Joint “QCD?” fit of PDFs, strong coupling and top mass should remain the long-
term goal for the experiments

Valencia, November 11" 2025 9 marcel.vos@ific.uv.es



Threshold corrections (Giovanni) ezl GL Moch, Steinhauser, Zenaiev 24]

25
Quasi-bound-state effects are important _
for LHC analyses 3 2
-- top mass & yukawa 2 ar
-- entanglement =
-- toponium search z A

NLO NRQCD with NNPDF3.1 ]

Lot of interest from theory community to . NLO + NLL NRQCD with NNPDF3.1 :

. . . r H=2m
develop fixed-order predictions (G. g 0= = i B
Limatola) and MC tools (Fuks, Nason,...) 2 11- -
Note: “toponium” day at CERN, 14/01/2026 = ,;- oo oo .
«% | R A OO0
25 — ‘ ‘ 0.9""""""""""""‘ """ :
Silteoce NAGGD NLO,rfa. i - - m, NNPBF30  —— My (GeV)

A lot of work to define a credible set of uncertainties
for the threshold region
(c.f. “toponium” cross section measured to ~15%

https://cms-results.web.cern.ch/cms-results/public-results/publications/TOP-24-007/index.html )

do/dMy (pb/GeV)

L L L n L I L L L L L L 1 L L L L L L
335 340 345 350
My (GeV)
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https://cms-results.web.cern.ch/cms-results/public-results/publications/TOP-24-007/index.html

NNLO for tthar+jet

NNLO QCD corrections to
top-quark pair production in
association with a jet

Colomba Brancaccio

Based on: JHEP 03 (2025) 070, arXiv:2511.XxXxxX

With: S. Badger, M. Becchetti, M. Czakon, H. B. Hartanto, DUhNTIG
R. Poncelet, S. Zoia

Amagzing that we now have access to NNLO,
delivered on time and with fully differential
predictions!

Valencia, November 11" 2025 11 marcel.vos@ific.uv.es



NN LO tt'l'] et From H. B. Hartanto's talk at TOP25

pp-tt LHC@13TeV
b
i Hard-jet phase space
8o}
'][ 1
. 60} -
NNLO K-factor is small when the usual
relatively small dynamic scale is used . H
! PRELIMINARY o Hri4
201 i
LHC 13 TeV PDF4LHC21 40 po = Hr/2 : : :
— soft-jet phase space, m; = 172.5 GeV P o = i
) 10% 4 KnLo = — . n
E ] S i W ”_‘-"1 f’\_:\'|.u ~ 1.82, f\_xxl.n ~ 1.24
E 102 o TNLO Hyr /4: Knio ~1.22, Knnpo ~ 0.98

{ === LO == NLO = NNLO

1.25 1 7-pt scale variations

: —— NNLO K-factor has a slight slope in the
mass-sensitive observable rho_s

| | | - non-negligible impact on mass?

— Improve compatibility across sqrt(s)?
— Improve stability w.r.t. gluon pT?

251 TNP 95% CL

NNLO calculation should be the basis of the LHC top WG pole mass combination

Valencia, November 11" 2025 12 marcel.vos@ific.uv.es



LHC pole masses (Davide)

ATLAS

) ] M direct (LHC Run 1, Phys. Rev. Lett. 132 (2024) 261902)
Run 2 program is unfolding EW fit (Eur. Phys. J. C 78 (2018) 675)

H— pole

Still in the ttj pipeline: otal st M - *total [GeV]  Reference

-- CMS full run 2 (di-lepton) N
; o(tt) inclusive, NNLO+NNLL
-- ATLAS full run 2 (|+Jet5) LHC 7+8 TeV comb. (CT14) B | 174.0 £ 2.3 JHEP 07 (2023) 213
Both sub-GeV results!! CMS, 13 TeV (CT14) = 173.7 37 EPJc 79 (2019) 368
ATLAS, 13 TeV (CT14) o 173.1 ¥ EPJC 80 (2020) 528
Further pole masses: o(t, ) differ., N(N)LO s
. : . ATLAS, tfj, 8 TeV (CT10) F 1711 55 JUHEP 11 (2019) 150
-- Inclusive cross section N
T CMS, tfj, 13 TeV (CT18) a4 172.1£ 1.4 JHEP 07 (2023) 077
(via MS mass?) ATLAS, dilepton, 8 TeV (CT14) ke 173.6 £ 1.3 EPJC 77 (2017) 804
-- ttbar differential CMS, 3D diff., 13 TeV (CT14) | 171.1£ 0.8 EPJC 80 (2020) 658
-- dilepton differential
This analysis
ATLAS, tfj, 13 TeV (CT18) =] 1709+ 1.5
| | | | | | | | | | | | | | | |
140 160 180 200
m, [GeV]

Valencia, November 11" 2025 13 marcel.vos@ific.uv.es



The struggle

The struggle is real

Jets remain difficult

-- pile-up adding new challenges

Uncertainty source

Am™* [GeV]

MC stat. unc. [GeV]

-- improve in-situ techniques (Miguel)

New modelling uncertainties
-- ATLAS recoil uncertainty!!

Valencia, November 11" 2025

Data statistics 0.33 -
Detector unc.
b-tagging and mistag 0.44 0.06
Jets 0.65 0.06
Leptons 0.25 0.06
Others 0.18 0.06
Modeling unc.
MC statistical uncertainty 0.08 -
Backgrounds normalization 0.02 -
Single-top modeling 0.03 0.06
mMC dependence 0.10 0.09
PS Recoil model 0.68 0.06
Parton shower 0.43 0.14
Underlying event 0.39 0.12
Color reconnection 0.13 0.08
ME+PS matching: ph 0.09 0.06
ME+PS matching: /gamp 0.26 0.06
ME+PS matching: line shape 0.38 0.12
3D NNLO reweight 0.21 0.06
PDF 0.26 0.06
Initial-state radiation 0.24 0.06
Final-state radiation 0.04 0.16
Factorization scales 0.09 0.06
Renormalization scales 0.03 0.06
Theory unc.

Scale variations +0.34 -0.28 +0.05 -0.06
PDF & as 0.24 +0.06 -0.06
Total +1.47 -1.44 -

14
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The combination: ATLAS 8 TeV + CMS 13 TeV

ATLAS+CMS Work in Progress
0 0 1 2 0 -2 B 4

CMS 13TeV bin 1 gt

CMS 13TeV bin 3
CMS 13TeV bin 4 4 &

ATLAS 8TeV bin 1 2

ATLAS 8TeV bin 2 0

ATLAS 8TeV bin 3 0

ATLAS 8TeV bin 4 0

ATLAS 8TeV bin 5 0

ATLAS 8TeV bin 6 10

ATLAS 8TeV bin 7 3 -2

ATLAS 8TeV bin 8¢ -p -# 27 -33 -29 6 7
- N MO F - N0 T OO
Ec R ELCEECC
0 0 0 00 0 0 0 0 000
>>>2>22>22>2>22>2>>> >
O 0O 0O 0 0O 0 0 0 0 0 0 0
e e e e e - -
@ M M M 0 W O 0 0 W W ©
TTTTN 0 nnunnnyn
22295<99<955
SG88EEEEREEE

®38  Alot of work by Andrej, Davide, Sebastian & Matteo
= -- correlations from run 1 mass combination

i -- harmonized theory predictions + fit setup

P -- unification of two very, very different measurements

Standalone CMS

%

Adding ATLAS 13 TeV result

breaks the combination

Contour from the 2D fit

Focus on result that is ready

and adopting the NNLO

theory, work on 3rd, 4th and
5th measurement in parallel

Valencia, November 11" 2025
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mP°® ATLAS [G
3

ATLAS+CMS Work in Progress  8+13 TeV
L L B B B B

CMS only N
CMS only unc. |
ATLAS only
ATLAS only unc. |
[ Combination 10 7_
[1 Combination 20 |
— Combination

b

PR IV S S NN TN (NN SR ST SR AT RN SR NI
170 172 174 176 178
mP°'® CMS [GeV]

Standalone ATLAS

A
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Direct mass measurements

Valencia, November 111" 2025
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Direct mass today

ATLAS+CMS run 1 combination,
PRL 132 (2024)

Multiple (15!) direct measurements
using different techniques

ATLAS+CMS

............ ATLAS+CMStcombined

stat uncertain
total uncertainty

Vs=7.8TeV

total

—
stat

m, * total (£ stat + syst) [GeV]

ATLAS
dilepton 7 TeV ———— 173.79+1.42 (£ 0.54 + 1.31)
lepton+jets 7 TeV =i 172.33£1.28 (£ 0.75+ 1.04)
all-jets 7 TeV s 175.06+1.82 (£ 1.35+1.21)
dilepton 8 TeV H=H 172.99+0.84 (+ 0.41+ 0.74)
lepton+jets 8 TeV = 172.08+ 0.91 (+ 0.39+ 0.82)
all-jets 8 TeV ———— 173.72+1.15 (£ 0.55+ 1.02)
combined i 172.71£ 0.48 (£ 0.25+ 0.41)

CMS
dilepton 7 TeV — 172,50+ 1.58 (+ 0.43+ 1.52)
lepton+jets 7 TeV = 173.49+1.06 (£ 0.43+0.97)
all-jets 7 TeV = 173.49+ 1.41 (£ 0.69+ 1.23)
dilepton 8 TeV ot 172.22+0.95 (+ 0.18+0.94)
lepton+jets 8 TeV HeH 172.35+ 0.48 (+ 0.16+ 0.45)
all-jets 8 TeV e 172.32+0.62 (+ 0.25+ 0.57)
single top 8 TeV He—H 172,95+ 1.20 (+ 0.77 + 0.93)
Jhy 8 TeV 173.50+ 3.14 (+ 3.00+ 0.94)
secondary vertex 8 TeV —te— 17368+ 1.12 0.20+ 1.11)
combined HeH 172.52+ 0.42 (+ 0.14 £+ 0.39)

ATLAS+CMS LHCtopWG
dilepton H=H 172.30+0.59 (+ 0.29+ 0.51)
lepton+jets H‘!H 172.45+0.36 (+ 0.17+ 0.32)
all-jets H=H 172,60+ 0.45 (+ 0.26 + 0.36)
other S 173,53+ 0.77 (+ 0.43+ 0.64)
combined HH 172,52+ 0.33 (+ 0.14 + 0.30)
L1 | ] 1 Lo Ey | 1 L1 | L1 1 1

165 175 180
m, [GeV]

Combination yields 330 MeV uncertainy,
with best measurement of ~600 MeV (link)

- average is dominated by “standard” template methods,
- alternative results provide “robustness” and reduce the total uncertainty

i
Valencia, November 11" 2025
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https://doi.org/10.1103/PhysRevLett.132.261902
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2019-13/

CMS |+jets analyses - (r)evolution

CMS LA L [N L B L B L L B ||||||||||||||||
—e—  Stat. uncertainty Statistical .Experimental
L Total uncertainty . Model
i
7 TeV (5.0 fb”) ideogram
= 173.49: 107 GeV — —
JHEP 12 (2012) 105
8 TeV (19.7 ib™) ideogram
my=172.35 + 0.51 GeV e h
H b d 2D ft ! Phys. Rev. D 93 (2016) 072004
y 13 TeV (35.9 fb") ideogram
my = 172.25 % 0.63 GeV - —
‘ Eur. Phys. J. C 78 (2018) 891
PL f 5 . 13 TeV (36.3 fb™) profiled
It, InpUtS m, = 171.77 £ 0.37 GeV L =
Eur. Phys. J. C 83 (2023) 963
PR ISR T SN SR S NN TN T S SRS W III|III|III|III|
171 172 173 174 0 0.2 0.4 0.6 0.8
m, [GeV] m, uncertainty [GeV]

Two approaches on same data and similar (a priori) uncertainties

PL fit uncertainty: 370 MeV o Classical: 630 MeV

PL fit central value: 171.8 GeV ~  Classical: 172.3 GeV
(0.5 GeV, 0.8c wrt classical result, 1.3c wrt itself)

PL fit: what's m; for fitted NP o Classical: idem, for nominal NF
Classical templates are consistent if experiments adopt same MC.
In PL fits the constrained post-fit model will generally be different.

Valencia, November 11™" 2025 18 marcel.vos@ific.uv.es



Direct mass+width measurements (Jiwon, Katharina, Miguel)

Both collaborations are preparing next-generation 2D profile-likelihood
analyses, that extract the top quark mass and width
-- improved calibrations (ATLAS; W-mass constraint and flavour-specific in-situ)
-- improved MC (bb4l, see talks by Jonas, Jiwon and Katharina)
-- improved modelling uncertainties (CMS+ATLAS,; splitting scales in PS)

ATLAS, PRL 121 (2018)

Valencia, November 11" 2025
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Powheg-bb4l

“new’”’ MCs: bb4l theory

An NLO+PS generator for tt and Wt production and
decay including non-resonant and interference effects

Toma$ JeZo,” Jonas M. Lindert,® Paolo Nason,” Carlo Oleari® and Stefano Pozzorini®
@ Universita di Milano-Bicocea and INFN, Sezione di Milano-Bicocca, Piazza della Scienza 3,
20126 Milano, Italy
YINFN, Sezione di Milano-Bicocca, Piazza della Scienza 3, 20126 Milano, Ttaly
¢ Physics Institute, Universitdt Ziirich, Zirich, Switzerland
E-mail: tomas. jezo@mib.infn.it, lindert@physik.uzh.ch,
paolo.nason@mib.infn.it, carlo.oleari@mib.infn.it,
pozzorin@physik.uzh.ch

p-ph] 15 Jul 2016 |

§

Why does it take 10 years for experiments to adopt a new MC?

Valencia, November 11" 2025 20
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Powheg-bb4l (Jonas)
Interplay between top-pair and Wt

same finale state!

: : %;ﬁ; :
FS| Lo NLO g} He
H W a
1 = I
E b B /6666‘ . b
* NLO corrections to Wt swamped by LO tt+decay i
; i P tW atthe LHCI3 R 0
* requires ad-hoc subtraction prescription: SESONLOWPYRES . —— NLODRI
(Diagram Removal = DR vs. Diagram Subtraction = DS) - s St e SEUIS e L
* NLO+PS for Wt available in MC@NLO [Frixione, et al.; '08], Bl NLODS2 |
POWHEG [Re; "I 1] and Madgraph_aMC@NLO [Demartin et. al; 'l 6] = .
b ﬁ} 1o” ] %
t 4 _8 2'
A+ V =
4FS LO " :
W B, w' 1=
t :_" 200
T same finale state! s
1.00 |
* unified treatment of top-pair and Wt including interference 0 100 " 1)00[0 . 300 400
Prlb.1 N

* Wit enhanced in phase-space regions where one b becomes unresolved/vetoed
* requires off-shell WWbb calculation (with massive b's)

Valencia, November 11" 2025 21 marcel.vos@ific.uv.es



Powheg-bb4l deployment in ATLAS (Katharina)

Jd

— same influence of all pup splitting kernel variations except

N T T T T T E|

T ATLAS Simulation Preliminary ——— 3 oo

8 1O'F Fragmontton ncton tor bt —¢*4 for FSR Q — Qg splitting kernel (Q € {b, t})
" Possible explanation: NLO top decay description in bb4¢
107!
10-2 O li:l. .

Tk

o o /&KO
- bb4t =
1.0

3

8 —

G 0SF —— 2T+ DR I FSR py (adr)

= LER 1 0 FSA ps (odr) bodf ]

. 1.0

E

2

-~ 08

:
06l tt =

BRE

5 B

g

~ bBAE ot imz)bb4E — ok imaii

§ 09 - boar oy imbbal o o

1 1 1 1 1
0.0 nz 04 0.6 (K] 1.0

z=papslps?  — larger variation in tt+PS v
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Powheg-bb4l deployment in CMS (Jiwon)

Developing uncertainty model
(x harmonized with ATLAS)

Total uncertainty on mass (500 MeV)
and width (200 MeV) is very
promising!!

Impact can be estimated now and
will guide mitigation strategies

1/ode/dz

Fragmentation function for B-jets

CMS Private work

= I I I I T T ! | T I I | I I I | | T T I I
35 + bbdl.nominal py8 =
- - bb4l.nominal aSDOWN py8.0118inFrag |-
30— + bb4l_nominal aSUP_py8_0118inFrag -
= n
25— =
20 __= =
1.5 f— = ]
1.0 f— -
05 f— = =
1 A
1.4
1.3
2 :1!1 Ei[.hmh-E Jur — e 1[I
3 oo QT pa—
0.8 ;
0.7 B
gg 1 1 1 I 1 1 L l L 1 | | | 1 1 ] 1 1 1 I 1
0.0 0.2 0.4 0.6 0.8 10

Z= Piat e F’B”PiuLF

Combination with other direct measurements: need tools for a meaningful estimate of
compatibility of the post-fit models, even if nominal MC model is different

Valencia, November 11" 2025
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PL fit: ATLAS philosophy

There is no clearly spelled-out recommendation from ATLAS management or the
statistics forum, but the top group seems to be converging to the following rules:

Use relatively few constraints (#bins « #df)

- 15 bins in |+jets boosted top mass, 21 in mass from my, see Katharina’s talk)
- cf. 52? in Sebastian’s tt+jet measurement, 20-30 in Alberto’s version

- cf. 5 (mJ) + 4x30 (W-peak) + 2x20 (t3/2) in CMS boosted measurement

- ¢f. 5x 40 in CMS 5D PL fit

Port constraints only when understood
- de-correlation of convoluted PP8-vs-PH7 across regions (more than 1 effect)
- keep FSR correlated between W- and top-peak (one leading physical effect?)

Validate post-fit model explicitly
- if the uncertainty model is too simplistic it will fail somewhere
- could in principle cross-validate over different analyses/experiments
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Future mass determinations: LHC run 3 + HL-LHC (Aditya)

Proposal to measure the top quark mass with negligible impact of soft stuff
-- natural evolution of boosted top quark mass measurements?
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Future mass determinations: e+e- threshold (Matteo)
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L + N°LO 01k —~ NNLO + ISR + BES ] > ais(m?3) £ 0.0002
-~ N3LO+ISR r —— N3LO + ISR + BES ] Gl — T+50 MeV
ool — N°LO+ISR+BES | 00: e NR-QCD validity ] - — mP® 130 MeV
B Y 7 VT R VTR R B T T R T T BV SV R 7V VTR VTR 7Y
Vs [GeV] v's [GeV] Vs [GeV]
Uncertainty source mS [MeV] | Ty [MeV] | y (%]
Experimental (stat. x1.2) 4.2 10.0 1.5
. L. Parametric my - 5.3 1:2
Experimental uncertainties much better BanreieD, 3.0 - 0.8
understood; found to be sub-dominant Parametric y; 3.8 4.8 -
Parametric ag 2.2 1.6 0.2
) . ) Luminosity calibration (uncorr.) 0.6 1.1 0.2
A “threshold-continuum” matching is Luminosity calibration (corr.) 1.0 0.7 0.9
H : i i ; ; j A
needed to estimate Yukawa potential Do enLy (albmefion eeo) | 13 2 |8
Beam energy calibration (corr.) 1.3 il | B | Ll
Beam energy spread (uncorr.) 0.3 0.9 <0.1
Theory progress will determine the Beam energy spread (corr.) <01 1.1 « i1
I‘eCiSion” Total profiled 6.5 1L.7 2.1
P h Theory 35 25 ?
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Future mass determinations: e+e- boosted (André)

First Numerical Results

®* Resummation of logarithms and implementation of hadronization effects are very
involved due to the complexity of the convolutions.

— NLO fixed-order results for the b-jet lepton invariant mass

do
dM;,e

(AM,)

NLO sing

— Tree+NLOung (1 = Miv)
— Treer MLy, (1 = my)
— Tret+NLOgng (1= 2y}

13

(?i.‘.t+ﬂ.ﬂ'ﬂt )2 '('f?lg+.ﬁ}'l’fg}2 d?a
= dM} ] dM?
ﬁfnt_-ﬁﬂff,)z t 'Nir,_ﬂﬂ'ft }‘2 t dﬂffzdﬂfj}zdﬂffjbf NLO,siug
Q = 700 GeV, mP°'° = 173 GeV, AM, = 10 GeV
L e | o T e
S \ %ﬂogs :L — TreesNLOy fu= my
Predictions o T
. . o JE 0005 g | -
including top . o3
decay; get ) ;3‘ 0.004 :TITE; 0.004
one step e el
closer to ,m N =/ ; s
My, [GeV) M;e [GeV]
data

* Resummation of large logarithms is essential
* NLO effects in the endpoint regions due to corrections of the hemisphere
resonance mass (M;) and the b-jet mass (My ).
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Summary

Top quark mass: the road to precision

(1) Hard work on Monte Carlo, fixed-order predictions and jet calibrations

(2) Responsible use of PL fits on improved uncertainty model

(3) Variety of methods and topologies (data will warn us when pushed too far)
(4) New methods with reduced/complementary systematics

(5) Improved understanding of limitations MC + fixed order

(6) Beyond the LHC: e+e- threshold scan + ....

TOP QUARK

NP
/ . f Discovered at Fermilab in

1995, the TOP QUARK is

If we manage to make progress on these points, 4
it will benefit the overall top physics program , Q@a@ A e

}"‘ \ the six quarks. Top

Quarks are an enigmatic
particle whose personal
life is sought after by

thousands of physicists,

dpi"
0000000000000
LIGHT HEAVY

TOP QUARK
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