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Snowmass 2021 (USA)
https://snowmass21.org/

Plan

decide what projects and areas at IHEP to focus on

designate persons to take up the responsibilities to prepare the documents
submit contributions, update archieve, organize activities, ...

attend workshops, request and make presentations, participate in discussion

(opportunities for our young staff, postdocs, and students to learn and to engage)

Schedule
LOI: present - August 31, 2020
Contributed papers: present - July 31, 2020

various workshops up to July 2021, when the 2021 Snowmass Summer Study (July
11 - 20, 2021 at UW Seattle) will take place

""" May 14, 2020
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Full Simulation & Reconstruction

Physics Physics
Models Parameters
s | I
Parton Physics Object
" Pythia T
""""—u.‘Er‘r_agmentati/c_/)/n,
o ; — Aff @St; 74 Reconstructed
- MCParticle Slmulatlon - Particle
 MokkaPlus
\“\Qfl\-Simulati(_)p//’/
Simulated _ _
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- 4-—> Detector Hits

Starting from the ilcsoft & rewriting all the PFA/high-level reconstruction algorithms.
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Right corner: di-tau mass distribution at qqH events using collinear approximation
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Delphes Card Validated by Full Sim
IS also avalilable

r CEPC CEPC
600 -I_ Full simulation e*e'— ZH, Z— p'p’, H— inclusive [ -I_ Full simulation e'e— ZH, Z— p'p’, H— inclusive
| —— Delphes 150() |~ — Delphes

P -

S I

= 400 —

e H SIOOO r

w w

R R L

£ £

= L =

3 200 2 5001
0 A L | 0 L ) . .
70 80 90 100 110 120 130 ] 140 150

M, (GeV) M (GeV)

Fig. 1. The di-muon invariant mass (left) and re-

coil mass (right) distribution in ete™ — utpu~ H
events. The dot with error bar and red his-
togram represent respectively full and fast sim-
ulation (same in the following plots).

https://arxiv.org/pdf/1712.09517 .pdf

Performance validated on Lepton & Jets

Not quite on jet flavor, jet charge, photon conversion
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Fig. 4. The invariant mass of the jet pair corre-
sponding to the reconstructed Z (left) and Higgs
(right) systems.
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Fig. 5. The Scattering plots of M;, j, vs. Mj, j,

in full (the left) and fast (the right) simulation,

respectively.


https://arxiv.org/pdf/1712.09517.pdf

CDR Samples & consumed CPU time

SM bkg
ZH zz (2f+4f) Zpole
event number 1.14m 6.39m 801m+101m 10rM2
1.32m+5m(with )
generated JamEamiwt 5.9m 26m+91m 54.6m
number States) i
time 2.5w 2.36w 5.2w+36.4w 10.9w
12T 6.9T 22T+104T 38T
Simu >
12T 6.9T e L I
Reco No gata (if need to be s ored, ~130% simu size)
14T 767G 4.3T+11.2T 44T
Dst =
854G 740G 29T+51T | ——————
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Backbone of the CEPC physics
potential study at CDR

Precision of Higgs coupling measurement (7-parameter Fit)
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Focus w.r.t CDR studies

* Objective: Better quantification on

The CEPC Physics Potential On Flavor, EW, QCD,
BSM, ... and Higgs

The Detector Physics Requirements

Feasibility & Optimization for the Detector Design
(subdetector & integration) +

In addition: Software Frame, reconstruction algorithm,
Computing development

 Needs clear benchmarks + analyses with clear standards
(interfaces) and sufficient communication
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Domestic community:

Topical Group Pages

e EFO1: EW Physics: Higgs Boson properties and couplings

e EFO02: EW Physics: Higgs Boson as a portal to new physics

e EFO3: EW Physics: Heavy flavor and top quark physics

o EFO04: EW Precision Physics and constraining new physics

e EF05: QCD and strong interactions: Precision QCD

e EF06: QCD and strong interactions: Hadronic structure and forward QCD
e EF07:QCD and strong interactions: Heavy lons

e EFOS8 - BSM: Model specific explorations

o EF09-BSM: More general explorations

o EF10: BSM: Dark Matter at colliders

TRIGIGRAVIL E IR S
+8675536550000 (FR[EAHKE)
+85230018898 (HEE#)

Material: | slides ]

Thursday, 4 June 2020

21:00 - 21:20 Introduction 20’
Material: | slides

21:20 - 21:30 CEPC: Snowmass and Physics White paper 10’
Material: | slides

21:30 - 22:00 Possible Topics 30’
Material: | Slides = ]

09/06/20 CEPC Snowmass Chat
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Bridging: essential for the CEPC MC
study

Performance
PhySICS | gummp (REQUIrEMENtS| 2 Detector
potential of Physics object Design

« 1% bridge: To illustrate the accuracy dependence on the performance, mostly
Via dedicated Fast Simulation, Validated by Full Simulation

« 2" bridge: To model the dependence of performance on detector design
(technology & geometry), via Full Simulation + Validated by Test

beam/cosmic

« CDR Baseline provides a fixed point for all those scans...

09/06/20 CEPC Snowmass Chat 10



Self-organization with external potential

Names

EF01 | 02 03 04 05 06 07 08 09 10
1
1 1
1 1
1
1
1
1
1
1
1
1 1 1
1
1 1 1 1
1 1
1
1
1
1
1
1
1 1
1 1 1
1 1 1
1
1
1 1 1 1
1 1 1 1

LalforSnawmass 2021, Deadline: end of August

1. Loltwo pages. Itshould be an indication of a topic one would like to work on ( should
be deliverable ) . Snowmass conveners will use these as a way of assessing the
landscape of ideas.

2. After submitting the Lg), subsequent work should lead to a set of results. These can be
publishable papers. It will also be contribution to the Snowmass. Such contribution due
end of July 2021.

Topics

Possible topics
1. Higgs properties

Refined predictions.
Differential observables.
. Self.C .
¢ ! T 8 VX (E Tagai

2. Electroweak precision

Systematics study: focusing on one or two

WW process

TGC (remark: Jet can be measured to energy resolution of 4%, direction resolution of 1%)
Afh(b) - sin*2(theja W) (remark: Jet Charge Measurement)

3. Flavor
Rare B decay channel study, e.g. b->sll, b->c | nu and so on
Z and Higgs flavor violating decay
Physics Object at Jet and corresponding Benchmarks:
Tau in the Jet: Bg->Jaux
Lepton in the Jet: B/C meson Leptonic decay
Pi-0: Z->fautau, Britau->X)
MET at Jet: leptonic decay of Heavy Flavor Mesons, Bs->Bhituy

4. Precision calculation

Courections.io.Zh.and.other EW.obserables. ithat., Not full calculation. Is there a doable (ona
year scale) project here?

5. QCD

— [ ECCx
Gluon/quark differentiation
Other event shape

Quarkaniym.physics?

http://ihepbox.ihep.ac.cn/ihepbox/index.php/s/x9L1ITEJaBoZac6

09/06/20
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http://ihepbox.ihep.ac.cn/ihepbox/index.php/s/x9L1ITEJaBoZac6

Tasks & Actions

* Maintain a regular software release/validation with clear
manual/release note

* |ncrease the accessibility of sample (depends on the
actual demands from the analysts)

* Maintain the existing software, especially the Delphes
based Fast Simulation

* Process future production is necessary (360 GeV?)

09/06/20 CEPC Snowmass Chat
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MC Task

The CEPC MC Studies is supported by the Computing Center of IHEP
The access of sample & software support is not ideal

- Most works are operated with IHEP Cluster
- Software releases at: http://cepcsoft.ihep.ac.cn/

The Communication between the analyzer + pheno/theory, the MC Force, the CEPC
sim team is essential:

- What scientific problem the analyzer focus, what synergies can be made with
existing/on going studies, what support she/he actually needs

Depends on the actual demands/needs, the CEPC simulation group are happy to
collaborate, to overcome the technical difficulties

- Accessibility of Samples
- Production of New Samples
- Allocation on computing resource

EF Conveners will play an important role...

09/06/20 CEPC Snowmass Chat 14



Science at CEPC-SPPC

e Tunnel ~100 km
« CEPC (90 - 250 GeV)

- Higgs factory: 1M Higgs boson

» Absolute measurements of Higgs boson width and couplings

« Searching for exotic Higgs decay modes (New Physics)
- Z & W factory: 100M W Boson, ~ 1 Tera Z boson

* Precision test of the SM
 Rare decay

- Flavor factory: b, c, tau and QCD studies

- SPPC (~100 TeV)

- Direct search for new physics

- Complementary Higgs measurements to CEPC g(HHH), g(Htt)

« Heavy ion, e-p collision...
09/06/20

Complementary
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e Alot...
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CDR released in Nov. 2018

CEPC

Conceptual Design Report

CEPC
Conceptual Design Report

Volume Il - Physics & Detector

Volume | - Accelerator

The CEPC Study Group The CEPC Study Group
October 2018

» Higgs Physics Potential: Very well quantified in CDR

* More studies & Quantifications, is actually needed for other Physics
searches:

- EW, Flavor, QCD, BSM...

09/06/20 CEPC Snowmass Chat 18



Objectives of this workshop

To promote the physics study at TDR & to converge to the
Physics White Papers

Physics white papers:

- Physics handbooks for new comers: PostDoc/Student
- Official references for the physics potential

- Guideline for future detector design/optimization

09/06/20 CEPC Snowmass Chat 19
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Topical Group Pages

e EFO1: EW Physics: Higgs Boson properties and couplings

o EF02: EW Physics: Higgs Boson as a portal to new physics

e EFO3: EW Physics: Heavy flavor and top quark physics

e EFO4: EW Precision Physics and constraining new physics

o EFO05:QCD and strong interactions: Precision QCD

e EFO06: QCD and strong interactions: Hadronic structure and forward QCD
e EFO07:QCD and stronginteractions: Heavy lons

e EFO8 - BSM: Model specific explorations

e EFO9-BSM: More general explorations

e EF10: BSM: Dark Matter at colliders

CEPC Snowmass Chat
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Benchmark & Quantification

WRVIPEA By e RO 8 1, A [R] R 2 S 56 vt o5 A7 4 €, HAT R 1)
AL o DAkt Al il f)3& e B, /2 WA Higes/Z 1) TERRPIEE B4
BHbR mAHYEE . R TR, HEm s R & & R B T s 25 14
X & CEPC SE& vt (1) 3 B i HE ANAS wT sl (RAIF 7, AT LATBE AT IX L8 AL 70 BT 4R
Ml 2 2K, CEPC LRI & — 4877 1R .

From Haibo & MQ

Valid for all CEPC Physics Potential Studies...
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Action

Actively participate the Snowmass discussion
Make proposals — (Lol), better benchmark based

- Snowmass Lol before Aug. 31, 2020
- Realistic modeling estimation with Pheno, Fast/Full Simulation at CEPC

Accomplish the analyses at those proposal, converge to Snowmass Proceeding (July 31,
2021) & CEPC citables, which eventually become the backbone of CEPC White papers...

The CEPC Simulation study group:

- We are good at

» Relative Reliable Estimation on the corresponding physics performance
* Rough Estimation in the background, based on CDR samples — SM samples
- Current bottleneck: man power (analysts), pheno studies (motivation & interpretation)

Active iteration, till converge

09/06/20 CEPC Snowmass Chat 22
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