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PanScales - improving (understanding?) showers

pole  Panlocal  Panlocal  Panlocal  PanGlobal PanGlobal
(Py8/Dire v1) (B:ump.l (B=kdip) (B=}ant) (8=0) (B=1)
i !
Brinot ot 1 N s N s
Tl ¢ +
leadmg colour
Thrust
- [
slice fugy, (3 [ +
W (ealg) X 1
T 5 000 005 000
Re\alwe dev\alvon fmm NLL for as=0
All-order 7* — g7, A= 0.5
{ PanGlobal (5 = 0) } PanLocal (ant. 8 = 0.5)
t PanLocal (dip. 8 = 0. Toy shower
. PS—toy
Aty Toy x107*
IRl reseeraarmeversame LI
99, =5
P ™™, 5
co mear Spin 5’
5
58
0.00

NLL accuracy tests — NODS method
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PanScales - beyond NLL

¢ NLO matching and NLL showers
¢ What modifications are needed to preserve NLL accuracy with POWHEG and MC@NLO?
¢ Can we improve the logarithmic accuracy through matching (eg NNDL for event shapes)?
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PanScales - beyond NLL

¢ NLO matching and NLL showers
¢ What modifications are needed to preserve NLL accuracy with POWHEG and MC@NLO?
¢ Can we improve the logarithmic accuracy through matching (eg NNDL for event shapes)?
* Paths to NNLL
¢ Is it possible to modify/improve current NLL showers such that they reach NNLL without
changing the underlying dipole structure?
¢ Can we devise new shower formulations that naturally get NNLL?
* What is the impact of NNLL terms in the shower?
¢ Phenomenology of NLL showers

¢ Study the impact of NLL showers for the LHC (and future colliders), eg m measurements
¢ Come up with ways of measuring spin correlations in jets at the LHC
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NNLOPS matching

The matching of parton showers

350 B and next-to-next-to-leading

LHC 14 TeV order calculations is now well-
300 established for colour-singlet
250 L production.

With the advent of (N)NLL
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This will be fundamental for the
LHC precision program.
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POWHEG and Vector Boson Scattering

Vector Boson Scattering one of
the more exotic processes acces-

u > d sible at the LHC
W + Sensitive to new physics in the
W . Ve EW sector
e+ Surprisingly sensitive to parton
shower details
Y
W_|_ 1) Can we understand if some
W+ /.L—I_ showers are doing something
wrong (indications that pythia is
= _ breaking coherence)
d < u

2) Can we improve the way
POWHEG handles t-channel
processes?
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POWHEG and Vector Boson Scattering
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Surprisingly sensitive to parton
shower details

1) Can we understand if some
showers are doing something
wrong (indications that pythia is
breaking coherence)

Ratio to pythia6 - default

2) Can we improve the way
POWHEG handles t-channel
processes?
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Vector Boson Fusion

P1

Vector Boson Fusion second
largest Higgs production mode
at the LHC

Both theoretically and experi-
mentally very clean

Computed through N3LO in
QCD and NLO in EW — theoret-
ically one of the best understood
processes at the LHC
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Vector Boson Fusion
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LHCHWG

of the LHC Higgs Working Group

28-30 Nov 2022
CERN

EuroperZurich tmezone

Overview
Tmetabie
Gontibuton List
Registration
Paticipant List

Videoconterence

2 incniggs steering-com

NOTICE: the detailed schedule is preliminary, and will change. The registration will be opened soon as
well.

‘The aim of the LHC Higgs Working Group (LHCHWG) is to collect and produce theoretical predictions
relevant for Higgs physics in the Standard Model and beyond. Summaries of these activities have been
made avalable in four CERN Reports: “Inclusive Observables’ (CERN-2011-002), Differential
Distributions® (CERN-2012-002), “Higgs Properties” (CERN-2013-004) and "Deciphering the nature of the
Higgs Sector” (CERN-2017-002).

We plan to hold the meeting in-person at CERN, but a video connection will be available for those who
cannot travel to CERN.

If you will request financial assistance, you must register before October 30th and requestit in the
registration form.

Zoom connection and Mattermost discussion details will be sent to registered participants ahead of the
start of the workshop.

Related events/meetings during the week

« 5th General Meeting of the LHC EFT Working Group on Friday, December 2nd 9am - 6pm:
https://indico.cemn.ch/event/ 1201401/

« 152nd LHCC Meeting with Poster Session on Tuesday November 29 and Open Session on
Wednesday November 30:
https://indico.cem.ch/event/1208526/

Starts 28 Nov 2022, 09:00 ERN
Ends 30 Nov 2022, 19.00 30/7-018 - Kell Johnser

Gotomap

Convener of Working Group 1 of
the LHC Higgs Working Group
(and VBF convener in the past).

Many TH members involved as
sub-group conveners in the past
and present (currently Emanuele
Bagnaschi, Silvia Ferrario Rava-
sio, Alex Huss).

Get involved and join the annual
workshop later this month!
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