
PhysicsSummary

Å Preparations

Å Top 

Å Higgs

Å Beyond

Dirk Zerwas

IJCLab and DMLab

May 19, 2023

LCWS

1



Muon Collider

Started studieswith ilcsoft will move to KEY4HEP
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ECFA Study: KEY4HEP

ECFA Working Groups Higgs Factories 

Å Physics,PhysicsAnalysis Tools,Detectors

Å Meetings:

https://indico.cern.ch/category/14055/

Å October 11-13, 2023 Paestum (south of Naples)

https://agenda.infn.it/event/34841/

C^3Happy to work with C^3

Many areasfor fruitfu l

collaboration:

Å High granular 

calorimetry

Å ParticleFlow

reconstruction

Å ...

Beam induced Background of course different

https://indico.cern.ch/category/14055/


Beamstrahlung/Background C^3

Different effects:

Å Beamstrahlung

Å Pair production of 

electrons/muons/hadrons

Å Overlay due to bunch spacing
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Beam Background ILD

Expectandñobservedò ILC/10

Anti -DID field reflects late hits into the outgoing beampipe

Black: no anti-DID

Red: anti-DID

Further work on 

ILD@FCC

6x hits in TPCé



Whizard

ñWorkhorseò of the electron-positron studies

4

Sherpa

One of the main generatorsusedat LH C

Å Now working on lepton version

Å YFS resummation comparedto KKM C

Å NLO and NNLO with GRIFFIN (muon pairs)

Å Validated againstMADGRAPH

Å To be released soon

Å Includes Polarization

Å NLO Automation (EW and QCD for ee)

Å NLO differential fixed order

Å Generic NLO-QCD Powheglike matching

Å Top threshold: NLO-NLL QCD matched

Å Improvements user interfaceé.

Å Whizard on GPUs



Tuning Pythia8

Goal: Move from Whizard1.95+Pythia6to

Whizard3+Pythia8
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Å Tune to Z data: Pythia8 standard best

Å Test NLO Powhegof Whizard:

Evaluating Detector and Physics Limitations on 

Center-of-Mass Energy Determination in e+e-

Colliders Using Dileptons

Modeling Center-of-Mass Energy Precision using

Dimuons and Bhabhasat ILC

Å Combine GuineaPigwith

Generator

Å Final state: Muon pairs, 

electron pairs

Tracking detectors designed for ILC have the potential to measure beam

energy related quantities with precision similar to the intrinsic energy 

spread using dimuon events (and also especially wide-angle Bhabha 

events).



Top Quark ATLAS

Differential and total crosssections
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SMEFT Top Quark

Mass measurement

ChargeAsymmetry (prediction 1%)

Excellent prospects

for linear colliders

Estimate the precision on coupling operators

Best precisionon top-

yukawa at highestenergy

13.6 TeV



Probing EWSB with ATLA S

Sophisticatedanalyseswith BDTs

Combined for three channels:2.4
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Combine with singleHiggs

Definitely standard

HL -LHC:

Expectedsignificance3.4ů

HiggsBoson with CMS

άὌ= 125.38 ± 0.14 GeV

Spin 0, Spin1 excluded 99.999% CL

Couplings: standard 

Width via off -shell method:

Projection HL -LH C


