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=, Print PDF Full screen Detailed view Filter
11:00 Introduction to Muon Collider physics, detector and beam-induced background Donatella Lucchesi et al. | &
11:00 - 11:15
Description of the simulation package Mr Nazar Bartosik et al. &
11:15 - 11:30
Simulation, reconstruction and characterization of HH-=4hjets - Hands On Laura Buonincontri ef al. &

~40 B 11:30 - 12:10
participants

Simulation, reconstruction and characterization of BIB - Hands On Massimo Casarsa ef al.

12:10 - 12:50

Signal+BIB event production and characterization Lorenzo Sestini et al. &

13.00
12:50 - 13:30

Questions and Answers

13:30 - 14:00

1400

https://indico.fnal.gov/event/45187/timetable/#20200930
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MEM 1 - General introduction

The path to high /s

Generate beam-
induced

Generate signal and Use the state of the

backer | physics background art generators,
YACKEroUnd collaborate with
Study +/s = 1.5and 3 TeV theoretical physicists

Infer properties at /s = 10 TeV

Combine Physics and beam-induced
background
Exploit future state | Optimize the detector design for high
of the art detectors energy

Design new reconstruction
and identification algorithms: [ Design proper algorithms ]
for example, multi-b-jets to reconstruct physics
finale states with merged jets
need fat-b-jets algorithms

. 5=10 TeV
\s=10 TeV v8=10 Te

' —HHVV—bBbbvY "+ pu—HHv—bbbbw

D. Lucchesi ‘ 10
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/R 2 - Software description

A Marlin job is configured through an XML file: chain of individual processors

FILE_sim.slcio SIM_BIB_1.slcio

SIM_BIB_16.slcio

geometry
Overlay
Digitizers @
Hit filters
Track reco.

output.slcio Output Particle Flow

Jet clustering

Each processor's instance has its
own block with corresponding
configuration parameters

Nazar Bartosik Muon Collider simulation package 9
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MR 3.1 - Hands-on: pp — Hvv — bbvv

Attivita ROOT ~ mer 18:36 @

< > = HH_exercise.pdFf

aura Buonincontri

m2_canv

File Edit View Options Tools Visualizza Cerca Terminale Aiuto

H 1 1 1 t mass of jet pair associated to Higgs with highest
|nvarlant maSS Of jet palr WIth IoweSt pT t mass of jet pair associated to Higgs with lowest |
successfull
160 — m2 y
- ntries 774 lc-laura 1-mumuHHbbbb]S root -1
= Mean 102.2 invariant_mass.C
140— Std Dev 28.34 | MEIRENMEEHED)
N e the following
L f reconstructed jets
120— pidity of jets in the event
— se momentum of jets in the event
B ets in the event
100— f jets in the event
= t mass of jet pair associated to Higgs with highest
~ t mass of jet pair associated to Higgs with lowest [
BO__ successfully
L variant_mass(6)
= e the following
— f reconstructed jets I
BO__ pidity of jets in the event
- se momentum of jets in the event
- ets in the event
40— f jets in the event
— t mass of jet pair associated to Higgs with highest
- t mass of jet pair associlsted to Higgs with lowest
20— successfully
ol | e
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3.2 — Hands-on: a look at BIB

i Applications Places System - i u a ‘ [MC/simulation Frame... * casarsa@gi1-mc-83:~/... & emacs@gi-mc-83 mm [casarsa_BIB.pdf] W [Zoom - Licensed Accou... - @ w @ = ‘II Wed Sep 30, 18:48 O
cl
Eile Edit Yiew Options Tools

Tracker

II - A look at the reconstructed detector hits of the BIB particles
To fill the histograms:

root -1 make_recoHitPlots_BIB.C+

1) Distributions of the tracker, calorimeters and muon detectors hits in the rho-z plane:

hel_layout trk->Draw(*COLZ");
hel_layout calo->Draw("COLZ,SAME");
h81 layout muon->Draw("COLZ,SAME") ;

casarsag@gl-mc-83:~/MucC-Tutori torial/2-BIB$ root -1 make mcPartPlots BIB.C+
root [8]
Processing make mcPartPlots BIB.C+...
[1] hel_entryPoint->Draw("COLZ")
in <TCanvas::MakeDefCanvas>: created default TCanvas with name cl
[2] he2 entryZ ph->Draw();
[3]1 he2_entryZ e->Draw(“SAME");
[4] he2 entryZ n->Draw("SAME");
[5] he2_entryZ h->Draw("SAME");
[6] he2 entryZ mu->Draw("SAME");
[7] cl->SetLogy();
[8] he3 p ph->Draw();
[9] h83 p e->Draw("SAME");
[18] he4 p n->Draw();
[11] he4_p h->Draw("SAME"};
[12] he5 p mu->Draw();
[13] h86& T ph->Draw();
[14] heé T e->Draw("SAME");
[15] h86_T n->Draw("SAME");
[16] he6 T h->Draw("SAME");
[17] he6_T_mu->Draw("SAME");
[18] .qg
Done emacs -0 make *.C
casarsa@gl-mc-83;~/Muc-Tutoria itorial/2-8IB$ root -1 make recoHitPlots BIB.C
root [8]
Processing make recoHitPlots BIB.C...
roet [1] hel layout trk->Draw("COLZ");
Info in <TCanvas::MakeDefCanvas>: created default TCanvas with name cl1
root [2] hel layout calo->Draw{”COLZ,SAME");
root [3] hel_layout_muon->Draw("COLZ,SAME");
root
root

2020-09-30 11:48:48
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A 3.3 — Hands-on: signal + BIB

can_Chi2OverNDF - 5 - @  4) 19:39 {%

[sestini@ilc-lorenzo 3-mu_BIB]S 1s
compare_sig_and BIB.C histograms_sig_and BIB.root log_sig_and_BIB.log reco_sig_only steer.xml
bictancame cin anli saak lan _sia sale laa aftnsianiadalIiac teer . xmL  track pt resoluttion.cC
[sestini can_recoNhits
[sestin File Edit View Options Tools
root [©
root [1]
Usage:
compare |
Plot ID
0: chiz,
1: numb
2: trac
3: DO
4: 70
5: Omegs
number
number ¢
root [2]
Usage:
compare |
Plot IDs
0: chiz,
1: numbd
2: trach
3: DO
4: 70
5: Omeg
Warning
Warning
Warning
Warning
Warning
Warning
Warning

Warning _Q_Jkr_7_7_7_1_7_{____{_T_1—1—4 o SOV NP TR TR

Warning 8 10 12 14 16 18

o number of hits
Warning

Warning "t

4number of tracks with signal+BIB = 3128

number of tracks with signal only = 129 2020-09-30 12:34:39
root [3]

o,

h_recoNhits_sig_and BIB

Entries 3128
Mean 4.629
Std Dev 1.805

prompt muons

——— prompt muons + BIB

+
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'Rl Summary and next steps

® The Muon Collider software tutorial received a lot of attention and had a
very good attendance.

® The main target was the Snowmass community and the tutorial was set
up for the Snowmass computing cluster.

@ Like in our previous experience with the tutorial at Fermilab, the format
proves to be very effective in quickly bringing the participants up to speed
with muon collider studies.

® Next steps:

» working on making the tutorial universal (tutorial page);

» a dedicated VO (muoncoll.infn.it) has been created and
IS active;

» a storage element is being prepared at CNAF;

» the installation of the muon collider software on cmvfs at CNAF
IS underway.
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https://confluence.infn.it/display/muoncollider/Muon+Collider+Software+tutorial
https://voms2.cnaf.infn.it:8443/
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