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Welcome to Snowmass

WELCOME PAGE Because of the COVID-19 pandemic, the Snowmass Report and the Community Summer Study (CSS) meeting will be

ANNOUNCEMENTS delayed by one year and the overall schedule for the Snowmass process will be adjusted accordingly. See more

SNOWMASS CALENDAR information and update here.
ETHICS GUIDELINES
The Particle Physics Community Planning Exercise (a.k.a. “Snowmass”) is organized by the Division of Particles and Fields

SNOWMASS REPORT (DPF) of the American Physical Society. Snowmass is a scientific study. It provides an opportunity for the entire particle

physics community to come together to identify and document a scientific vision for the future of particle physics in the

U.S. and its international partners. Snowmass will define the most important questions for the field of particle physics

SNOWMASS ADVISORY GROUP and identify promising opportunities to address them. (Learn more about the history and spirit of Snowmass here "How

Aleiidies et Adalis eholls to Snowmass" written by Chris Quigg). The P5, Particle Physics Project Prioritization Panel, will take the scientific input

FRONTIER CONVENERS from Snowmass and develop a strategic plan for U.S. particle physics that can be executed over a 10 year timescale, in the

APS DPF SNOWMASS PAGE context of a 20-year global vision for the field.

SNOWMASS EARLY CAREER . L N L ..
We aim for everyone's voice to be heard. Your contributions and participation are critical for the success of Snowmass

and they will naturally occur as part of one or more working groups directed by the conveners. There will be various

Town Hall meetings for us to communicate with you and to receive your feedback. You are also welcome to provide input

ENERGY FRONTIER . . . .
and suggestions on the Slack channel (https://snowmass2021.slack.com/). This Snowmass wiki provides news and

NEUTRINO PHYSICS FRONTIER . . . .
announcements and has pages dedicated to each frontier. Agendas and presentations of all Snowmass-related meetings

RARE PROCESSES AND PRECISION are available via this Snowmass Indico link.

COSMIC FRONTIER

Sincerely,
THEORY FRONTIER

ACCELERATOR FRONTIER Young-Kee Kim (DPF Chair), Tao Han (DPF Chair-Elect), Joel Butler (DPF Vice-Chair), Priscilla Cushman (DPF Past Chair)

LeETIRR LR A b FR e s Glennys Farrar (DAP Rep), Gabriela Gonzales (DGRAV Rep), Yury Kolomensky (DNP Rep), Sergei Nagaitsev (DPB Rep)
COMPUTATIONAL FRONTIER

April, 2020
UNDERGROUND FACILITIES
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Because of the COVID-19 pandemic, the Snowmass Report and the Community
Summer Study meeting (CSS) will be delayed by one year until 2022. The overall
schedule for the Snowmass process will be adjusted accordingly. After extensive
consultation with our community and the frontier conveners/advisors, the Snowmass
Steering Group recommends the following general guidelines for the implementation of
the Snowmass delay:
e High-level activities will be on hold until the end of June, 2021.
These activities include Frontier-level and Topical Group-level workshops,
All-conveners meetings, Advisory Group meetings and Newsletters.
Other Topical Group and cross-frontier activities should be either paused or
reduced to a significantly lower level, proceeding only as necessary to ensure
scientific continuity, meet essential programmatic needs, or maintain
collaborative work with other units and communities.
o No critical decisions will be made during the hiatus.
o No individuals should feel obligated to participate in these activities.
e Individual, collaborative and self-organized work can continue at the
discretion of the individuals involved.
All paused individual or group activities will continue to receive full consideration once
the Snowmass process formally resumes.
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ILC Simulation Resources for Showmass 2021

This page gives links to the various resources that the ILC physics and simulation working groups are making available for projects on e+e-
collider physics for the US community study Snowmass 2021. This page is being actively updated and documentation is being improved, so

please check regularly for additional resources and documentation.

® "|LC Study Questions for Snowmass 2021", arXiv:2007.03650 [hep-ph]

This document presents a collection of open questions for possible Snowmass projects, describes our software framework, and provides

contact information. It is a good place to start to learn about physics at ILC, and to get inspired to roll up your sleeves and get studying!

If you have additional questions, either post to the #ilc-snowmass channel on the snowmass2021 slack workspace, or send an email to

ilcsnowmass(@slac.stanford.edu.

Tutorials

A number of hands-on tutorials were developed for the benefit of Snowmass participants who wish to study ILC-related physics
questions. The various tools and samples listed below were introduced, using simple step-by-step examples.
If you are new to ILC physics analysis, this is the place to start learning.

Recordings of the tutorials and the materials used can be found at the following links.

® [IC/Simulation Framework Tutorial: ILC [General overview and introduction; held on Aug 28, 2020]
® [IC/Simulation Framework Tutorial: Whizard for e+e- [MC event generation; Sept 28, 2020]

® C/Simulation Framework Tutorial: ILC Analysis Walkthrough [Fast ILC detector simulation, example analysis; Oct 14, 2020]

Tools



http://ilcsnowmass.org
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Silicon Detector (SiD)
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https://indico.cern.ch/event/995633/sessions/383967/#20210317

SiD: ILC TDR Volume 4 (arXiv:1306.6329) LCWS2021
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"~ Solenoid
HCgl

The vertex detector (blue) has ve layers instrumented with Silicon pixels while the tracker
has ve layers (orange dashed) instrumented with Silicon st rips.

The ECal (black) alternates Tungsten absorbing layers with Silicon pixels, the HCal
(magenta) alternates Steel with scintillator sensitive layers.
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SiD MC20 Signal

SiD Monte Carlo Exercise 2020/21

e 250 GeV CME, L=2x100ab-1, P=80/30
o SM Single Higgs, Inclusive H [WS DR DRi GL]
o SM Single Higgs, H to Tau Pairs, Inclusive Tau [MH DR DRi GL]
o BSM Higgs, H to Invisible [WS DR DRi GL]
350 GeV CME, L=2x100ab-1, P=80/30
o SM Single Higgs, Inclusive H [WS DR DRi GL]
o SM Top Pair, Inclusive Top [WS DR DRi GL]
500 GeV CME, L=2x100ab-1, P=80/30
o SM Single Higgs, Inclusive H [WS DR DRi GL ]
o SM Double Higgs, Inclusive H [WS DR DRi GL]
1000 GeV CME, L=2x1045 ab-1, P=80/30
o SM Double Higgs, Inclusive H [WS DR DRi GL]

SiD MC21 Signal & Background

e 250 GeV CME, L=2x1ab-1, P=80/30
. o Signal Higgs
Documentation & Tools « BSM Higgs, H to Dark Photons [MH DR DRi GL]

o Two Fermion Backgrounds
¢ Primer on ILC Physics and SiD Software Tools (2002.02399) = 2f e-e+->qq,l+]- [WS DR DRi GL]

o Whizard Event Generation on Hepforge (Whizard) o Three Fermion Backgrounds
o Delphes Fast Detector Simulation (Delphes) = 3fe-A->7Ze-,vW- [2x10ab-1] [WS DR DRi GL]

¢ Delphes SiD Documentation on Hepforge (DSiD) = 3f Ae+->Ze+,vW+ [2x10ab-1] [WS DR DRi GL]
o Jetset, Jade and Durham Tools for e+e- in Root (Finders) o Four Fermion Backgrounds

o Example Root Macros for Analysis (macrol.cc, macro2.cc) » 4f e-e+->WW [WS DR DRi GL]

SiD DBD Signal & Background " Afe-et->Wey [WS DR DRi GL]

= 4f e-e+->77 [2x10ab-1] [WS DR DRi GL]
n 4f e-e+->Zee [WS DR DRi GL]
250GeV CME, L=250fb-1, P=80/30 [WS DR DRi GL ] = 4f e-e+->Zvv [2x10ab-1] [WS DR DRi GL]
350GeV CME, L=350fb-1, P=80/30 [WS DR DRi GL ] ¢ 350 GeV CME, L=2x1ab-1, P=80/30
500GeV CME, L=500fb-1, P=80/30 [WS DR DRi GL] e 500 GeV CME, L=2x1ab-1, P=80/30
1000GeV CME, L=1000fb-1, P=80/20 [WS DR DRi GL] e 1000 GeV CME, L=2x1ab-1, P=80/20



https://pages.uoregon.edu/ctp/SiD_private.html

'S = 250 GeV with SiD LCWS2021
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https://www.snowmass21.org/docs/files/summaries/EF/SNOWMASS21-EF2_EF1_Andy_White%2C_Jim_Brau-185.pdf

Full SID Simulation Recoil Mass and Yields

Is green with BR(H ! inv.)=0.10, the Barklow DBD IS blue.

SiD Preliminary inv.)=0. SiD Preliminary BR(H® inv.)=0.1
Full SiD Simulation . ) Full SiD Simulation v )
¥5=250 GeV, L=250 fb HE i . 5=250 GeV, L=250 fp 1 | e® Zne .
80% e, ,30% e, IS 80% e, 30% e All SM Backgrounds

20 40 60 80 100 120 140 160 180 200 20 40 60 80 100 120 140 160 180 200
Recoil Mass [GeV] Recoil Mass [GeV]

Requirement (Full) S(LR) B (LR) S(RL) B (RL)
20 p‘{is 70 GeV 1.25e+04 | 7.71e+06 || 8.84e+03 | 1.07e+06
75 myis 105GeV 1.16e+04 | 1.79e+06 || 8.21e+03 | 3.14e+05
Njet =2 1.16e+04 | 1.79e+06 || 8.21e+03 | 3.14e+05
0:9 cos j 0:2 || 1.08e+04 | 8.68e+05 || 7.65e+03 | 1.78e+05
110 Myecoi 150 1.03e+04 | 3.6e+05 7.33e+03 | 8.39e+04
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Amanda Steinhebel: Higgs to Invisible
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M

Higgs CP at = s =250 GeV with SiD/ILD
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Higgs Mixing Angle
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Lucas Braun: Higgs to Tau Pairs

{ p.13/24



M

Higgs to LLP at = s = 250 GeV with SiD
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Dark Photon Benchmark: Displaced Vertices
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Laura Jeanty: Higgs to Long-lived Particles
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Higgs Self-Coupling at = s = 500; 1000GeV
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Double Higgs Cross Section vs CME
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Peter Onyisi: Di-Higgs and Self-Coupling
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SID Physics Lols: Resuming Snowmass

(see Amanda Steinhebel's talk)

Preliminary results with full SiD simulation presented to the SiD Optimization meeting.

Preliminary Boosted Decision Tree analysis yields greater sensitivity.
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SID Physics Lols: Resuming Snowmass

P

Higgs to Invisible at = s = 250 GeV (see Amanda Steinhebel's talk)

Preliminary results with full SiD simulation presented to the SiD Optimization meeting.

Preliminary Boosted Decision Tree analysis yields greater sensitivity.
(see Lucas Braun's talk)

Preliminary results with fast simulation, preparing to study full SiD simulation.

Progress presented to the biweekly SiD Optimization meeting convened by the
University of Glasgow (Dan Protopopescu and Aidan Robson).
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SID Physics Lols: Resuming Snowmass

P

Higgs to Invisible at = s = 250 GeV (see Amanda Steinhebel's talk)

Preliminary results with full SiD simulation presented to the SiD Optimization meeting.

Preliminary Boosted Decision Tree analysis yields greater sensitivity.

P

Higgs CP in Tau Pairs at* s = 250 GeV (see Lucas Braun's talk)

Preliminary results with fast simulation, preparing to study full SiD simulation.

Progress presented to the biweekly SiD Optimization meeting convened by the
University of Glasgow (Dan Protopopescu and Aidan Robson).

(see Laura Jeanty's talk)

Preliminary results with fast simulation, preparing to study full SiD simulation.

Collaboration with Snowmass colleagues at Brookhaven National Lab is ongoing.
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SID Physics Lols: Resuming Snowmass

P

Higgs to Invisible at = s = 250 GeV (see Amanda Steinhebel's talk)

Preliminary results with full SiD simulation presented to the SiD Optimization meeting.

Preliminary Boosted Decision Tree analysis yields greater sensitivity.

P

Higgs CP in Tau Pairs at* s = 250 GeV (see Lucas Braun's talk)

Preliminary results with fast simulation, preparing to study full SiD simulation.

Progress presented to the biweekly SiD Optimization meeting convened by the
University of Glasgow (Dan Protopopescu and Aidan Robson).

Higgs to Long-lived Dark Photons at P s = 250 GeV (see Laura Jeanty's talk)

Preliminary results with fast simulation, preparing to study full SiD simulation.

Collaboration with Snowmass colleagues at Brookhaven National Lab is ongoing.

(see Peter Onyisi's talk)

P

Fast/full SiD simulation at = s = 500; 1000 GeV for double Higgs is ready.

Analysts will begin meeting regularly on the Snowmass resumption timetable.
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SID Physics Lols: Resuming Snowmass

P

Higgs to Invisible at = s = 250 GeV (see Amanda Steinhebel's talk)

Preliminary results with full SiD simulation presented to the SiD Optimization meeting.

Preliminary Boosted Decision Tree analysis yields greater sensitivity.

P

Higgs CP in Tau Pairs at* s = 250 GeV (see Lucas Braun's talk)

Preliminary results with fast simulation, preparing to study full SiD simulation.
Progress presented to the biweekly SiD Optimization meeting convened by the
University of Glasgow (Dan Protopopescu and Aidan Robson).

Higgs to Long-lived Dark Photons at P s = 250 GeV (see Laura Jeanty's talk)

Preliminary results with fast simulation, preparing to study full SiD simulation.

Collaboration with Snowmass colleagues at Brookhaven National Lab is ongoing.

P s = 500; 1000 GeV (see Peter Onyisi's talk)

P

Higgs Self-coupling at
s = 500; 1000 GeV for double Higgs is ready.

Analysts will begin meeting regularly on the Snowmass resumption timetable.

Fast/full SID simulation at

Your participation in these studies would be welcomed! Contact the SiD Co-spokes Andy
White (awhite@uta.edu) and Marcel Stanitzki (marcel.stanitzki@desy.de).
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