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The Need for Precision Top Physics

Top physics important for many open questions in high energy physics
Short lifetime and large decay width leads to large off-shell effects
Top quarks mass important understand the EW scale

Higgs production dominated by top loop process

Most top quark parameters testable at HL-LHC

® Setting bench mark for future colliders (FCC-ee, FCC-hh etc)
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The POWHEG Method

POsitive Weight Hardest Emission Generator
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The POWHEG Method

POsitive Weight Hardest Emission Generator

q L
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Resonance Aware PWHEG B

L.O contributions to cross section for bb4l final state
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Resonance Aware PWHEG B

L.O contributions to cross section for bb4l final state
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Resonance Aware PWHEG B

L.O contributions to cross section for bb4l final state
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POWHEG - RES separates production and final

state partons into resonance histories
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Resonance Aware PWHEG B

L.O contributions to cross section for bb4l final state
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POWHEG - RES separates production and final
state partons into resonance histories

POWHEG emission generated for each resonance
history
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Resonance Aware PWHEG B

L.O contributions to cross section for bb4l final state
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POWHEG - RES separates production and final
state partons into resonance histories

POWHEG emission generated for each resonance
history

Resonance aware approach preserves NLO
differential cross section shapes

Patrick Hurley University of Sussex



Oof f—shell (Ft) F% :

' Oon—shell —

BR? T*?

pp-vee TU"V,bb VS =8TeV

O
240 A e
e

o 220 -
—
b. — LO onshell
-
© 500 - —— NLO onshell
e
o $ LO
Q
() $ NLO
v
wn
© 180 -
O

160 - o

Al Al Al ial n
-5 -4 -3 -2 -1 0
log(l':/GeV)

Fig 1. Validation of bb4l POWHEG-RES generator (points) at LO
and NLO with decreasing top width, I't , compared with on shell, I't
= (0, cross section computed using Sherpa.
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t,phys :

BR = Branching Ratio

I,

Cross Section, o [pb]

phys = physical top width

pp-vee U~ vbb+h V5S=8TeV

0.145 -
0.140 -
0.135 - — LO onshell
—  NLO onshell
$ LO
0.130 -
0.125 - .
" s — — T — —
-5 -4 -3 -2 -1 0

log(l':/GeV)

Fig 2. Validation of new bb4lh POWHEG-RES generator at LO for
decreasing top width, I't , compared with on shell, I't = 0, cross
section computed using Sherpa.
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