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Big and Little Bang

Similar to the QGP in the early universe
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ALICE & Heavy-ion collisions

* ALICE - the heavy-ion dedicated experiment
at LHC

- study matter at extreme conditions
using multiple observables

\WVUT

* Main technical aspects:

- challenging tracking (high multiplicities,
low momenta)

ALICE performance
Pb-Pb |s,, =5.02 TeV

- particle identification (PID) using
practically all known techniques

— TPC - heart of ALICE tracking and and
dE/dx

TPC dE/dx (arb. units)

e

1 10
p/z (GeVic)
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ALICE MasterClass - measurements

 Three measurements
signatures of QGP

- 1) Strangeness enhancement —
decays of strange hadrons
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- 2)Jet quenching — nuclear
modification factor (R ,,)

- 3)J/W suppression
(work in progress)

JIY in the QGP
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first pp event seen by ALICE

ALICE MasterClass
ur ths. J. C65 (2010) 111-125

* Based on ROOT (EVE): e

- simplified event display, close to the one
used in the control room

L J L]
— visual analysis of small sample of events
(~50)
3 3 . 7
- statistical analysis of larger samples |
* o i o C:nr::elandcenﬂamy | =T :’“” E)Mﬁ' o e
(fitting, background parameterization) | :
(13 o, o ” b Entries 9857 T | 5 gégézm §§§%§§agsﬂ?o iR 33'{*“ <chiolaabi,dicy
* @brie nalyse data in a sin centrality bin
- “writing code 2o i
3 Total: 2497 leicotes sizmmn e o
300 Background: 1005 ...
Signal: 1492 % il = Run the single centrality bin analysis
. Mean: 497.542077+0.1483]71 trailey o consider
o: 4.882929+0.154867 ALICE e

uuuuuuuuuuuuuuuuuuu lity, Int_t msxCentrality)

Exit 5 —up default style
StvleSett ngs()

ROOT

150,

// Open the input fi
TFilex input = OpenInD t(ResourcePath( "data/Raa/MasterClassesTres_LHC10h_Ru
)

Data Analysis Framework

100

TTTE [T [ TR TR ST R
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New developments

Initial work by Christian Christensen (Copenhagen) and later by p

CERN Summer Student (Jonas Toth) in 2018

Taken over by Piotr Nowakowski (WUT) afterwards

Macros - standalone app

Common framework

all exercises share core
classes

Source code on CERN GitLab:

mahages the GLI with
30 view

https://gitlab.cern.ch/pinowako/masterclass-continued

CMake build system i ]
T

Windows 10

Available versions:

~
Excercise
acids GU elements _
speciiic fo the excercise
controls the fogic
h.
-
Widgets
calcwiator, signal
extraction efc. - ~
d A 2 GUITranslation
VS&D Reader . provides strings
manages loading events (racks, inthe selecled language
cascades, 1/0s) . )
h. A
v
IS 2
Event Display

®

ubuntu

AV

Linux (AppImage binary, clickable, ROOT embedded!)

Windows (Visual Studio compiled, installer, clickable,

ROOT embedded!) - first time provided!
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Piotr Nowakowski > masterclass-continued > Details

masterclass-continued @
Project ID: 71281

M

8 GNU GPLv3 -0~ 752 Commits ¥ 2 Branches 4 4Tags (3 759.1 MB Files

Continuation of the ROOT-based MasterClass refactor.

7/13


https://gitlab.cern.ch/pinowako/masterclass-continued

ninthe 21 stiCen

ﬁi

Astei

NEW page (Drupal)
..work in progress...
https://alice-masterclass.web.cern.ch/

Main Menu Looking for strange particles in ALICE

1. Overview

l@ Masterclasswebpage | A1 x

The exercise proposed here consists of a search for strange particles, producel
aluation recognition of their VO-decays, such as K% — m*m, A= p + 7 and cascades, s € C @ alice-masterclassweb.cern.ch % incognito &
Instructions for on the topology of their decay combined with the identification of the decay proc .

th;l::_iw decaying particle, as an additional confirmation of the particle species.

In what follows the ALICE experiment and its physics goals are first presented
identification of sirange particles as well as the tools are described in detall; i

are Bl results: then all the steps of the exercise are explained followed by the presents 9 / 4 > T ‘
Description of end the large scale analysis is presented. 4 e = 3 - "

ises % = = 2 (

English : = i INTERNATIONAL

hands on particle physics

2. Introduction.

ALICE (A Large lon Collider Experiment), one of the four large experiments at {f
also studies proton proton cellisions, which primarily provide reference data for|
genuine proton proton physics studies. The ALICE detector has been designed
at the extreme energies of the LHC.

Main Menu
3. The ALICE Physics Home i
Quarks are bound together into protons and neutrons by a force known as the st welcome to ALICE International Masterclasses

The strong interaction is also responsible for binding together the protons and |
Exercise 1: looking for strange particle decays
Even though we know that quarks are elementary particles that build up all kno

gluons, seem to be bound permanently together and confined inside composite Support Material

mechanism that causes It remains unknown. s
Student section

Although much of the physics of strong interaction is, today, well understood, tw N
Evaluation
Instructions for the Institute

e-learning (4 short videos)

Plan to use the new Drupal template
from the new IMC page, when ready

.doc

.pdf
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https://alice-masterclass.web.cern.ch/

A How does it look like?

Looking for strange particles J/W suppression
visual analysis electron PID

FB ALICE MasterClass - Strangeness - [m] < B ALICE MasterClass - J/psi =
Browser Eve ‘ Browser Eve |File Edit View Options Tools
Navigation | Viewer 1 Multiview | Histograms | Instructions | Navigation | Viewer 1| Multiview Particle Identification | nvariant Mass | |
T L L L L o
-600 -400 -200 0O 200 400 600 SpelelC Energy Loss
400 - 400
= 3 — 140, T T T T T T T s e e e
2 [ = T I
- 2 0 € .
ALICE i ) ALICE =k :
o - B
R JOURNEY OF DISCOVERY 0 0 R JOURNEY OF DISCOVERY & 120— e
Print Exit 6 b 2
- o D .
Export... —Event Navigation o = o 4
Exit g -200 =200/ ‘ Previous  Current Next = B (T s
- 3 50213865 c
~Event Navigation Hom L& = 100—
Previous  Current Next = -400 ~400 o -
—Analysis Tools ———————————
ol T i
K0S > pi-+ pi¥ Fill PID Histogram °
-600 -400 -200~" 0 200 400 600 +
Event analysed! L L ! | L I L Fill Invariant Mass Histograms |
Event Navigation 0 QAL S S e L L e e e 80—
e s | -800 -600 -40g_ -204 O 600 800 B ey B .~
%YT 9 Show Tracks E
= 400 400 B siea
" s Show Detector S0— .
Geomety | wes E 200 I __ GadgrundCoor | L :
Background 5 3 X > ~
3 9
E 03 _ Cleartisugrams |
E 40—
ALICE E Restart E
Decay patterns < 200 -200 5 L
z —Quick Analysis ————————————
~Particle Info s e Quick Analysis | 20 i Seins e e | ; |
| el 0.0005 GeV/c? : 10" 1 10
T 0.1396 GeV/c? : \ -
K. 0.4976 GeV/c? -800 -600 -400 -200 ' 0 200 00 600 800 A il
ik
5 e B o ; ! ’ " e g ! E : momentum (GeV/c)
A 1.1157 GeV/c? Calculator Particie Info Track Cuts | signal Extraction |
=, 1.3217 GeV/c® Jy 3.0969 GeV/c? =
[~ Particles Operations e,e 0.0005 GeV/c* Track Cuts Operations
px 21 z m ey ‘ min ma Instructions
0.0000 | 0.0000 | 0.0000 | 0.0000 ] 1 5 .
Inv. mass ‘ 0 based on loss
)| 0.0000 | 0.0000 0.0000 | 0.0000 § dEfdx 64 84
® [ 00000 0.0000| 0.0000 | 0.0000 Choice  [select paricle tye =
Clear Selection | Submit Undo last operation | Clear Histograms | [ ‘Apply Track Cuts
[ 4 [
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Windows 10

Looking for strange particles

How does it look like?

invariant mass fits

Nuclear modification factor (R AA)

selecting primary tracks

B ALICE MasterClass - Nuclear Modi

Browser Eve ‘

B ALICE - Strangeness, 2nd exercise ] X
Browser ‘file Edit View Options Tools Help
Control ‘ Inv. mass | Mass & width |
?gf"im g2 Pb-Pb, 0-10%, K Entries 123333
3 0
[aa I e k) 38 L Total 8939 + 91
| ¥ Po-Pb, 0-10%, K_{0}
|A I PE-Po. 1020%, K_{0} Background 4532 + 68
|aa T Po-Pe. 20-30%. K_{0} "
i I Po-Pb, 20-40% k.0 L Signal 4407 + 114
| ™ Po-pe. 20-50%. 1 0} Mean 0.4976 + 0.0001
|4 T Pe-PE. 50-80%, K_fo}
|2 77 Po-Po. £0-70%, K_(0} c 0.0045 + 0.0001
| T Po-PE. 70-80%, K_{0}
|aa [T PB-PE. 20-90%, K_{0}
®-{{] Lambds 103 [
#-{Z¥ AntiLambda " =
, -
= ]
o by b by v b by
0.47 0.48 0.49 0.5 0.51 0.52
Invariant mass _, . GeV/c?
A JOURNEY OF DISCOVERY Fitter ‘
Print 04820 3~ 05110 3 | Fit
Export .. [ o4e0 2 [ 0530073 Clear

[ \

4

Navigation |

®

Viewer 1 Multiview | Event Characteristics | Analysis | Instructions |

400
ALICE
R JOURNEY OF DISCOVERY
Print 0
Export ..
= 200
~EventNavigation
Previous  Current Next
Q 4134
PP, 276 TeV,B=05T 400
= a

Event analysed!

Event Navigation 2

This track is not a primary

~Display

Geometry

P

Clusters

Tracks

Show primary tracks only

Axes

Background

ALICE

~Tasks
Primaries

Positive Primaries |

Secondaries | Highest Pt Primary

-200 §

~-400 §

400

200

Counter |

’—Pamue momentum (GeVic) and charge
px

[ 0204264 | 0428299 | 00151572 0519645
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Limitations & further plans

Limitations of ROOT 6:
- EVE and GUI in ROOT to become deprecated in ROOT 7 ‘

- no support for modern high-res. Screens (i.e. Retina)

Solution -» towards a fully web based application

Our (own) requirements:
- keep the app as close to the current one as possible

— read directly ROOT data files and ROOT geometry
(no data/geometry conversion)

- most of calculations done on the client side/in the browser
(avoid server overloads)

Technology choice (28 Nov. meeting ROOT Team): J S RO OT
— donotuse ROOT on the server side — will quickly overload
— use JSROOT to display geometry and histograms
- use OpenUI5 for GUI (OUI5 to be used in ROOT 7)

- use JavaScript instead of ROOT for simple fits and “code writing”
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Web version - proof of concept
* JSROOT visualization of ALICE as implemented by ROOT Team

® ALICE Very Bas

ALICE Very Basic Eve

¢ ® © | @ https://bellenot.web.cern.ch/bellenot/Public/GitHub/event_display.html b w L N @ @‘

Prev First \ Next |
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Instead of a Summary

LIVE DEMO

Comments, suggestions, bug reports, etc.:

alice-masterclass-dev@cern.ch
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= Installation - step 1 = Visual Studio

Windows 10

e Visual Studio 2019 IDE - Programming Software for Windows - Mozilla Firefox
File Edit v i B narks Tools Help

B® visual Studio 2019 IDE

&« G https://visualstudio.microsoft.com/vs/ m o &

@ This site uses cookies for analytics, personalized content and ads. By continuing to browse this site, you agree to this use. Learn more

=. Microsoft | Visual Studio Visual Studio 2019 Features «  Editions « Downloads  More « Free Visual Studio All Microsoft v O

Visual Studio 2019

Code faster. Work smarter. Create the future with the best-in-class IDE.

w Download Visual Studio ~~

‘ Community 2019

Professional 2019

Nl File Edit View Project Build Debug Tools Test Enterprise 2019 J | Help Search Visual Studio o (| X
e - S W v Q ~ | |Debug 48 PContinue~ P15 ' MO A= LI P D16.05TG
Process: [8220] ConsoleCalculator.exe v fecycle Events = Thread: [28008] Main Thread = Y :
v
v O
Calculatorcpp # X ConsoleCalculator.cpp £
%] ConsoleCalculator ~ - Calculator ~ @ Calculate(int number1, char operand, int number2) ~ g
4 - double Calculator::Calculate(int numberl, char operand, int number2) = m
5 { ¥ -?T
3 int answer = @; 3 =
© Yy OH switch (operand) - L N
als o g
9 case '+': m
1e answer = numberl + number2; -cuT
11 break; :
12 case '-'¢
13 B S | PRPPAAPRE- , I
https://visualstudio.microsoft.com/thank-you-downloading-visual-studio/?sku=Community&rel=16 ~
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m Installation - step 2 = VS C++ IDE

Windows 10
Installing — Visual Studic Community 2019 X
Workloads Individual components Language packs Installation locations
o e Installation details
» Visual Studio core editor
ASPNET and web development Azure development
) o : s ) ) » .NET Core cross-platform development
Build web applications using ASP.NET, ASP.NET Core, Azure SDKs, tools, and projects for developing cloud apps, ASPNET and bd | o
HTML/JavaScript, and Containers including Docker support. creating resources, and building Containers including... he | -d e and web developmen
Include
+ .NET Core 2.1 development tools
. + .NET Framework 4.7.2 development tools
P Python development @ Node.js development e g P |
Editing, debugging, interactive development and source Build scalable network applications using Nodejs, an e-RlEanclwenideveionmenitoots
control for Python. asynchronous event-driven JavaScript runtime. Optional
.NET Framework 4 — 4.6 development tools
Cloud tools for web development
Windows (3) .NET profiling tools
Entity Framework 6 tools
_:I .NET desktop development |*+J Desktop development with C++ Advanced ASP.NET features
Build WPF, Windows Forms, and console applications using Build Windows desktop applications using the Microsoft Developer Analytics tools
C#, Visual Basic, and F#. C++ toolset, ATL, or MFC. Web Deploy
Live Share - Preview
Windows Communication Foundation
ml Universal Windows Platform development NET Core 2.2 development tools
HEl create applications for the Universal Windows Platform NET Framework 4.6.1 development tools
with C#, VB, or optionally C++. .NET Framework 4.6.2 development tools
.NET Framework 4.7 development tools
NFT Framewark 4.7.1 develonment tools
Location System drive (C)  3.32 GB
CA\Program Files (x86)\Microsoft Visual Studio\2019\Community Change... Other drives 971 MB
Total space required  4.27 GB
By continuing, you agree to the license for the Visual Studio edition you selected. We also offer the ability to download other software with Visual Studio. This software i .
is licensed separately, as set out in the 3rd Party Notices or in its accompanying license. By continuing, you also agree to those licenses. Install while downloading ~ Install
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= Installation - step 3 = MasterClass

Windows 10
‘ I = | Dawnloads

“ Hame Share Wiew
» MEE BB X T
B Copy path

ﬂ Easy access =
Pin to Quick Copy Paste Move Copy Delete Rename Mew
access [ Faste shorteut g to - falder

FH setect an

0 Select none
47 History E‘E‘In\rert selection
Clipboare arganize Mew Open Select

“ v * » This PC » Downloads

Properties
-

v O Search Downloads 2

Ll

7 Quick access
[ Desktop
; Downloads
Documents
[&] Pictures

@ OneDrive

IMasterClas
sSetup.msi

% (%N

X3 This PC

_J 3D Objects
[ Desktop
Documents
* Dawnloads
J5 Music

[&] Pictures

m Videos

i Windows ()

1 item

fr: =
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= Installation - step 4 = MasterClass

Windows 10

#7 ALICE MasterClass Setup — *

Welcome to the ALICE MasterClass Setup
Wizard

The Setup Wizard will install ALICE MasterClass on wour
computer, Click Mexk to continue ar Cancel ko exit the Setup
Wizard.
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Launch MasterClass

Windows 10
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