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 New matching prescription for POWHEG+PYHTIA8 top 
quark processes is to compare  and  
(proposed in [1]), where the PWHG scale is set to: 
• : SCALUP value of LHE file (default)  

• : min.  of PWHG emission w.r.t. to beam-
lllllllllllllllllllllaxis or other final-state particles 

• : min.  of all final-state particles w.r.t. beam 
lllllllllllllllllllllaxisjor each other
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Distributions related to 
number and energy of 
emissions sensitive to 
matching and  phard

T

Targeted matching uncertainty, but comparison 
of PP8 and aMC+P8 accidentally covered two 
additional effects, which are now added as 
dedicated uncertainties

top quark line shapetop  mismodellingpT

ATLAS Preliminary √

s = 13TeV, 36.1fb−1

1ℓ

ATLAS Preliminary √

s = 13TeV, 36.1fb−1

1ℓ Data [EPJC 80 (2020) 11, 1092]
Pwg+Py8

pThard=1

Pwg+MadSpin+Py8

MG5 aMC@NLO+Py8

10−5

10−4

10−3

10−2

1/
σ

d
σ

/
d

m
t
t̄

[1
/

G
eV

]

400 600 800 1000 1200 1400 1600 1800 2000

0.8

0.9

1

1.1

1.2

m
tt̄ [GeV]

M
C

/
D

at
a

ATLAS Generator Level Preliminary
tt̄, dilepton

√

s = 13TeVATLAS Generator Level Preliminary
tt̄, dilepton

√

s = 13TeV

Pwg+Py8

pThard=1

Pwg+MadSpin+Py8

MG5 aMC@NLO+Py8

10−5

10−4

10−3

10−2

10−1

1

10 1

1/
σ

d
σ

/
d

m
t

[1
/

G
eV

]

100 120 140 160 180 200 220 240
0

0.5

1

1.5

2

mt [GeV]

M
C

/
P

w
g

+
P

y
8

Comparing PP8 and PP8+MadSpin, which reproduces  
top line shape of aMC+P8. Needs special treatment due 
to 4-mom. inconsistencies in 5FS MadSpin+P8

What is the matching uncertainty?
Most top quark processes in ATLAS modelled at NLO+PS accuracy 
  matching is needed to prevent double-counting emission from real matrix element 
of NLO calculation and emission produced in soft-collinear approximation in PS 
Two different matching approaches in  
• POWHEG+PS: POWHEG produces hardest emission (scale = PWHG scale), 

emission in PS are vetoed if harder than PWHG scale 
• aMC@NLO+PS: subtract PS approximation of real ME with aMC@NLO method, 

attach unrestricted PS afterwards  

→
Previous matching 
uncertainty recipe in 
ATLAS of comparing  
PP8 and aMC+P8 
convolutes multiple 
modelling differences 
Need for a dedicated 
matching uncertainty 

Single top:  tW
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Apply NNLO reweighting to NLO+PS  sample based 
on  and  to cover top-quark  mismodelling of PP8
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Single top:  tW

Distributions not sensitive 
to matching: no variation 
with , differences 
between PP8 and aMC+P8
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https://cds.cern.ch/record/2872787/files/ATL-PHYS-PUB-2023-029.pdf

