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International MasterClasses
IMC aim: motivate the next generation of scientists!

IMC brings fundamental research results and methods into the classroom

New developments expanding the

scope and reach

Theme: ions from fundamental research to therapy
— ALICE - framework and new measurement
— new Particle Therapy Masterclass

For details see:
— on IPPOG by S. Goldfarb (T8, Nov. 5 11:00)
— on IMC by F. Ould-Saad (T8, Nov. 4 15:00)
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Radiation & 1on beams
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fundamental science pp

' medicine
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Run: 244918
i Time: 2015-11-25 10:36:18
: = Colliding system: Pb-Pb
ALICE Collision energy: 5.02 TeV
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ALICE MasterClasses

ALICE MasterClass is a part of MatPhysChemWUT project which is partially funded by the European Union
through the European Social Fund

E{j,r,%';ea“ Republic European Union [
: of Poland European Social Fund L

Knowledge Education Development



ALICE at LHC/CERN

Dedicated heavy-ion experiment ~ “=.

Study of multitude of observables
to explore matter under
extreme conditions
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* Challenging tracking

* Almost all known PID techniques Iﬁ | -
* TPC: heart of ALICE for tracking and £ . & s Ll
dE/dx ]
* ALICE MasterClass measurements: %102 >
1) strange particles production =
2) R, , - nuclear modification factor
3) JIW suppression (in progress)
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ALICE MasterClass w. tagel (T8, Nov. 5 16:30)

first pp event seen by ALICE

Based on ROOT (EVE):

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

visual analysis of small sample of

7116

events (~50)

statistical analysis of larger samples
(fitting, background parameterization)

“writing code”

ROOT

Data Analysis Framework

Entries 9857

InvariantMass
350
8 Total: 2497
300 Background: 1005

250,

200

150,

100

TTTE [T [ TR TR ST R

50

Signal: 1492
Mean: 497.542077+0.1483[71
c: 4.882929+0.154867

A il -
0.55 0.6 0.65
Invariant Mass (GeV/c?)

®
Browser | File Edit Search Tools
Control |

‘— Mode and Centrality
[selectthe mode

[Selectthe centrality bin ...
Operations

ALICE

R JOURNEY OF DISCOVERY

Exit

Instructions Editor (] |
B AR E

Bifndef ANALYSEPART2START C_RIJOIXYU =
#define ANALYSEPART2START_C_RIJOIXYU

xx
* @file  Analyse.C

* @author Christian Holm Christensen <cholm@nbi.dk> =
* @date Thu Mar 9 20:30:55 2017

*

* @brief Analyse data in a single centrality bin
*

* @ingroup alice_masterclass_raa_part2

*/

#include <iostream>
#include "Raa/Utilities.C"

%

A Run the single centrality bin analysis
*

* @paran minCentrality Least centrality to consider
* @param maxCentrality Largest centrality to consider
* @ingroup alice_masterclass_ras_part

*/
inline void Analyse(Int_t minCentrality, Int_t maxCentrality)

7/ Set-up default style
StyleSettings():

/7 Open the input file
TFilex input = OpenInput(ResourcePath("data/Raa/MasterClassesTree LHC10h_Ru
if (linput)

return;

/7 Set up variables to read data into, get our tree, make
7/ histograms. and find maximum number of entries (events) to read
Int_t nTrack:

Float_t centrality: 5
TTrec¥ snentTree = CotFnentTrealinmnt Scentwality  SnTwach)
o il ] >
Log |
= ) 7



— in future: possibility to use

ALICE MasterClass — new developments

Initial work by GSI/ICERN Summer Student
Taken over by WUT dedicated programmer

* Macros — standalone app
Common framework

'd ™

V5D Reader
mahages loading events (fracks,
cascades, 110

all three exercises share
core classes

A" 4

data from other experiments

Source code on CERN GitLab:

i <
CMake build system g w @

Available versions: oo

ubuntu
Linux (Applmage binary, clickable, ROOT embedded!)

— Windows (Visual Studio compiled, installer, clickable,

ROOT embedded!) — first time provided

— VirtualBox machine (pre-configured Ubuntu)
* New webpage:
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Excercise
adls GUIY alements
specific to the excercise
contrals the logic

A

Widgets
caicuiaton sighai
axtraction efc. p ~,
* GUITranslation
provides strings
inthe seiected langlage
b _
" h 4
~
Event Display
manages the GLIT with
S0 view
vy

Piotr Nowakowski > masterclass-continued > Details
masterclass-continued @
Project ID: 71281

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

Continuation of the ROOT-based MasterClass refactor.
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https://gitlab.cern.ch/pinowako/masterclass-continued
https://alice-masterclass.web.cern.ch/

ALICE MasterClass — how does it look like?

-= Looking for strange particles JI¥ suppression
et visual analysis electron PID

T ALICE MasterClass - Strangeness - () X T ALICE MasterClass - J/psi = o
Browser Eve ‘ Browser Eve |File Edit View Options Tools Help
Navigation | Viewer 1 Multiview | Histograms | Instructions Navigation | Viewer 1| Multiview Particle Identification | invariant Mass | |
T T T 7
-600 -400 -200 0O 200 400 600 SpelelC Energy Loss
| 400 - 400
| 2 - - 140, T L e T R e e o 3 | 4
| ) [ = T I
= 200 200 - c .
ALICE ALICE e : :
K] & "
A JOURNEY OF DISCOVERY 0 0 A JOURNEY OF DISCOVER) & 120— - 0
| Print Exit 5 = o
_ Ex %) s :
| Export .. —Event Navigation o = o a 18
| Exit g-a00 200 3 ‘ Previous  Current Next = B (T .
| . - 50213865 c .
~Event Navigation | L % 100— - k: - 16
Previous  Current Next = -400 ~400 kel -
—Analysis Tools ———————————
L] 114 23 ’ w L 14
K0S -> pi-+ pi+ Fill PID Histogram °
-600 -400 -200~" 0 200 400 600 -
i Event analysed! I L I | L I | Fill Invariant Mass Histograms
|| EventNavigation 0 QI s s e e L I e 80— 12
| i -800 -600 -400 -204 O 200 400 600 800 e B ?
[~ Display ——————————— - Displey, L e 10
Show Tracks
Tracks o - TR
" S Show Detector S0— :
Geometry Hres I _ BackorounaCoor | L i
Background 5 r > =
9
i 0 Clear Histograms [
40—
ALICE Restart E
Decay patterns -200 4 -
- Quick Analysis ——————————————
[kt %ioo ] LLELet | 20 | P o | | R el
|| e.8" 0.0005 GeV/c? E N = 500 107 p 10
l!'d T 0.1396 GeV/c* E - ——
K. 0.4976 GeV/c* -800 -600 -400 -200 00 600 800 #
o i B o ; f ; e g ! E : momentum (GeV/c)
AR, 1.1157 GeV/c? i Particle Info Track Cuts | Signal Extraction |
z,E 1.3217 GeV/c® Jy 3.0969 GeV/c?
~Particles e, e 0.0005 GeV/c* Track Cuts Operations
.3 py 5 0, Instructions ‘ Instructions ‘
0.0000 | 0.0000 | 0.0000 | 0.0000 = e .
Inv. mass ‘ 0 Particle based on loss |
)| 0.0000 | 0.0000 | 0.0000 | 0.0000 3
®) [ 0.0000 | 0.0000 | 0.0000 | 0.0000 Choice _ [Selectparticle ype &
Clear Selection | Submit Clear Histograms | [ Apply Track Cuts Y,
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ALICE MasterClass — how does it look like?

] ]
. Looking for strange particles Nuclear modification factor (R, )

Windows 10
invariant mass fits selecting primary tracks

B ALICE - Strangeness, 2nd exercise — (] X TB ALICE MasterClass - Nuclear M [m]
- = = Browser Eve ‘
Browser ‘EIIe Edit View Options Tools Help
Navigation | Viewer 1 Multiview | Event Characteristics | Analysis | Instructions |
Control ‘ Instructions Inv. mass | Summary | Mass & Width |
(J[¥ Histograms o N
- g Pb-Pb, 0-10%, K entries 123333
E-3IF Ko 5 ’ 3 0
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https://indico.cern.ch/event/840212/

Particle Therapy MasterClass

Aim: benefits for SOCEW from From Bethe-Bloch ionization for PID to
fundamental research Bragg peak for cancer therapy

Pb-Pb Sy =5.02 TeV

— direct applications for health of
Instrumentation: accelerators,
detectors, software

carbon

ions

TPC dE/dx (arb. units)

relative dose

protons

* Aim: enhance awareness on G .
hadron therapy cancer treatment ! e e i o


https://indico.cern.ch/event/840212/

Hadron therapy

Hadron (proton, ion) therapy is precise and more effective way of treating cancer
Reduced dose for the surrounding tissue:

— preferred for children, pregnant women deep-seated and radio-resistant
tumors

10 Direct applications of

9 different particle properties

and ionization loss in matter

Bragg peak

Carbon beam

Relative dose
Relative dose

FProton beam

(1oays |eo130j01g SuNapISUDD) 850D aAlElEY

Source: EPMA J. 2013; 4(1): 9
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Particle Therapy MasterClass

. Based on matad
— developed by DKFZ in Heidelberg

— professional and open-source toolkit for dose
calculation

— photon, proton, carbon ion therapy

— « PTMC: head and liver data

* First test: locally at GSI
Feb 2019

B - Pilot: GSI, Heidelberg DKFZ,
CERN Apr 2019

 [MC Steering Group

Approval: GSI May 2019 Iy
‘ ‘ INTERNATIONAL‘\," “
MASTERCLASSES

hands on particle physics

Demo* of the matRad software kit for Treatment Plannin
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http://e0404.github.io/matRad/
https://indico.cern.ch/event/840212/

PTMC conferences, CERN Open Days

* Support and PR material available on the webpage
ENLIGHT, Caen, 2019

ACCELERATORS FOR HEALTHAND ~  — ai} Open Days

INTERNATIONAL MASTERCLASSES  ARIES |@JO

Yiota Foka, for the PTMC Team, GSI, Germany

Particle Therapy MasterClass — an lerator-driven lication for health

W ACCELERATORS AND PARTICLE B MASTERCLASS CONCEPT i C E R N
Montenegro

First tests
and pilot
GSI, CERN,
DKFZ

Y
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Particle Therapy Masterclass

Presented and approved by IPPOG in 2019 for IMC 2020:
— to register: https://indico.cern.ch/event/840212/page/18008-2020-ptmc-dates

Advertised on webpages and Twitter (i.e. GSI)

GSI Helmhol fiir Sct

Visitors & Pupils

Job Applicants & Students
Business & Industry
Journalists

Staff & Scientists
50 years GSI
YEARS

FAIR

The new accelerator facility FAIR is
under construction at GSI. ¢ Learn

FAIR

GSI is member of

15/16

Phonebook | Directions | Contact | Se

ABOUT US . RESEARCH/ACCELERATORS . JOBS/CAREER . PRESS . @WORK

&

GSI Helmholtzzentrum fiir Schwerionenforschung

operates a unique larg [ for heavy ions.

il
from around the world us
addition, they continually develop new and impressive applications.

’ .
e this facility for experiments that help them make fascinating discoveries in basic research. In

International group of experts presents final report on the FAIR project

The shareholders of FAIR GmbH had decided in 2015 to have the project re-evaluated in the
spring of 2019, The international committee of experts charged of the evaluation has now
presented its final report to the shareholders of FAIR GmbH. In addition to scientific and technical
aspects, the experts also analyzed the currently foreseeable increase in the cost of the project as
well as time delays and in-kind services provided by international partners and other risks.

& More

New Masterclass for pupils on particle therapy

In April, a pilot Masterclass on particle therapy took place at GSI and FAIR, as well as at the
Deutsches (DKFZ) in Hei and the European research center
CERN in Geneva, Switzerland. School children with an age distribution spanning from 12 to 17
years were invited to immerse in the world of scientists for a day. At the end of the event they
joined a common video conference to share their experiences.

I Read more

Lukasz Graczykowski (WUT)

FAIR GSI - The Universe in the Lab I

) Follow )
@FAIR_GSI_en

New masterclass for high school students on
particle therapy at GS| and #FAIR, @DKFZ
and @CERN: the participants had the chance
to get a hands-on experience in recent
techniques for treatments of #tumors gsi.de
lenfstart/news/ ... @lppogQOrg #cancer
#STEM #outreach #biophysics © GSI
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https://indico.cern.ch/event/840212/page/18008-2020-ptmc-dates

Outlook

* ALICE MasterClasses:
— new framework ready to be tested by the collaboration
— to be used for IMC 2020
— In future:
* possibility to extend to other experiments (geometry, data)
* towards a web version (move to EVE-7?)
* Particle Therapy MasterClass:
— approved by IPPOG in 2019 for IMC 2020
— test and pilot sessions held in 2019
— Institute registration for IMC 2020 open

e e
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https://indico.cern.ch/event/840212/page/18008-2020-ptmc-dates

Source: ebay.co.uk

Thank you!




Acknowledgements — ALICE MasterClass

CERNI/GSI/EMMI:

WUT:
Friederike Bock, Pawel Debski
Steffen Weber, Piotr Nowakowski
Ralf Averbeck, Maja Kabus
Jonas Toth

Redmer Bertens,
Despina Hatzifotiadou,
Yiota Foka,

Also thanks to A. and M. Tadel and the ROOT team

ALICE MasterClass is a part of MatPhysChemWUT project which is partially funded by the European Union
through the European Social Fund
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matRad Developers
Wahl, Niklas

Bangert, Mark
Hans-Peter Wieser

DKFZ Heidelberg

LoC: Wahl, Niklas
Katrin Platzer, Malte Ellerbrock
Noa Homolka Amit Ben Antony Bennan

GSI

LoC: Yiota Foka

GSI Biophysics:

Christian Graeff, Radek Pleskac

GSI ALICE, EMMI :

Ralf Averbeck, Malzacher, Peter
GSIIT:

Thorsten Kollegger, Behnert, Katharina
Osdoba, Sascha

Sponsors : Edmond Offermann
19/16

dkfz.

GERMAN
CANCER RESEARCH CENTER
IN THE HELMHOLTZ ASSOCIATION

" o 0 06 & &
e o & © 0 0 O

Research for a Life without Cancer

General Coordination:

Acknowledgements — PTMC

CERN (staff and users)

CERN: tutors

Loc Org: Nikolaos Charitonidis
Alexander Gerbershagen
Evangelia Dimovasili

Elena Benedetto

CERN/ARIES: Maurizio Vretenar, Valerie Brunner
CERN/ENLIGHT: Manijit Dosanjh Petya Georgieva
CERN/KT: Manuela Cirilli Anais Rassat Rita Ferreira
Giovanni Porcellana

CERN: Visits Service Erwan Harrouch Francois Butin
CERN: Training Centre: Eric Bonnefoy M-L LECOQ

Uni Sarajevo: web pages

Amila Avdic
Amra Ibrahimovic
Mirsad Tunja

O oo WU %

Yiota Foka (GSI)
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