Tightening the Gap Between Scattering Amplitudes and
Events at the LHC at Higher Orders
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Scattering Amplitudes » Events at the LHC

4 communities, each with own specialisations, techniques, & problems

Phase-Space
Integrations

Scattering Amplitudes MC Event Generators

& Fixed Orders Speed, Efficiency & Parton Showers
Numerical Stability

Accuracy

Codes/Interfaces

Resummation Combinations LHC Experiments

& PDFs (& Pheno Applications)

Uncertainties




Focus Weeks
Based on participants, we envision weekly “focus topics”
Not meant to be exclusive!

Week 1: FO Developments and how to make them available?
NNLO computational complexity and how much further we can push the limit?
What is new on the PDF precision frontier?
How do we move towards NNLO for experimentalists? (FO, MC, uncertainties...)

Week 2: (Experimental) Demand for Precision in Showers and
Computations: Status, Problems and Outlook.

Week 3: Fixed Order as a proxy to realistic - LHC like observables

Week 4: The path to Higher Shower Accuracy



Week 1 — Scheduled Activities

Monday Tuesday Wednesday Thursday Friday

10-12am (Bethe

10-12am (Flug) Library & Breakout
Welcome Rooms) Focused |
& Self-Introductions Discussions &
Tutorials

2-4pm (Patio) Focus Topic

Frontier of NNLO
3pm (Patio) computations & how it can 3pm ASC
Lemonade & Cookies reach the experimental Collogquium (Flug)
Meet & Greet program? — Fabrizio Caola
3.15pm Happy Hour Spm 5.30pm Public Lecture:
(BYOB) at the Picnic Area The Edge of Atom Land:
Gatehouse Snowmass Picnic & BBQ News from the Energy

Village (Potluck/BYQ) Frontier — Jon Butterworth



Tuesday BBQ & Picnic

Tuesday 5-7pm @ ACP Picnic Area

Physicist's BYO Picnic for
participants & their
families.

You should bring food to
grill and beverages.

ACP supplies plates,
utensils, grills,
condiments, chips, and
watermelon.




First time in Aspen?

Beautiful place to hike and explore

But be aware of the altitude

Aspen town is at 8,000 feet ~ 2.5km
(1.5km higher than Les Houches/Chamonix)

Mountains reach 14,000 feet > 4km

Bring and wear sunscreen (& appropriate shoes, clothes)

+ First few days until you acclimate:
Stay hydrated: Drink plenty of water (& limit alcohol intake)

Take it slow: Limit physical exercise
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Precision Demands at the LHC:
An Example



Standard Model Production Cross Section Measurements

Status: June 2024
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Higgs Production: gg -> H

o(pp—H+X)[pb]
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Higgs Production: gg -> H

o(pp—H+X)[pb]

pp—H+X 13 TeV, PDF4LHC15, pe=pg=my /2
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Higgs Production: gg -> H
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Higgs Production: gg -> H

o(pp—H+X)[pb]
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Higgs Production: gg -> H

Precision of strong coupling
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Higgs Production: gg -> H

Precision of strong coupling
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Higgs Production: gg -> H

Precision of strong coupling
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Scattering Amplitudes » Events at the LHC

4 communities, each with own specialisations, techniques, & problems

Scattering Amplitudes MC Event Generators
& Fixed Orders & Parton Showers

Resummation LHC Experiments
& PDFs (& Pheno Applications)




Proposed Topics from Questionaire

Reliable estimation of theory uncertainties
Resummation of super-leading logarithms
Efficiency of NNLO calculations
Non-perturbative and power corrections
Parton shower matching at NNLO
Accuracy of Parton distribution functions
Event Generators

Automation of two-loop amplitueds
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