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Introduction:
Simulations Monte Carlo (a)

* Simulations Monte Carlo

- « Mimique »: dame nature

— Interactions:

* Processus physiques?

* Causes et effets?

— Optimisation: construction de détecteurs
* Complexite des « Détecteurs »
p

— Contient les éléments a étudier

— Peuvent €tre simples ou tres compliques
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Introduction:
Simulations Monte Carlo (b)

* Interprétation des resultats (voir plus loin)

— Fichier ASCII ou autre format
* Excel, Gnuplot ...

— Outils d'analyse plus avances
e Cernlib, ROOT, JAS ...

* Complexité: pourquoi1?
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Introduction:
Simulations Monte Carlo (c)

* Du macroscopique au microscopique
e Variables d'intérét:

— Energie, impulsion, position ...

- Dose, température, densité ...

— Section efficaces, longueurs de radiation ...

* Et leur inter-dépendances!
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Introduction:
L'Analyse dans Geant4

* Geant4 = « toolkit »
* Contrainte: accommoder les applications multiples
* Option: choix par les utilisateurs (gratuits et payant)
* Adoption:

— AIDA: Analysis Interface for Data Analysis

— Centralise toutes les commandes

¢ Génération d'histogrammes et ntuples

* Lien établi durant compilation
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Analyse:
Ou'est-ce que AIDA, ROOT ...?

* [.es choix
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Les Choix (a)

e Avant tout
— Permettre 'analyse: setenv G4AANALYSIS USE 1

— Choisir format du fichier de sortie
e fichier. XX (XX = txt, root, hbook ...)

* Plus de details: exercices jour3e et jour 3f

* Deux approches possibles

— Simple: fichiers textes (tableaux de valeurs)

— Avancée: histogrammes, ntuples
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Les Choix (b)
* Objectifs
- Lirex,y, z ...
— Graphes
e Variables individuelles: X, y, z ...
* 2D & 3D: y=1(x), z=1(x), y=1(z,X) ...
* Analyse poussées: fits, statistique ...
* Approches
— Simples : histogrammes

— Avancees: ntuples
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Analyse:
Ou'est-ce que AIDA, ROOT ...?

* [.es choix

— Approches simples: Excel, Gnuplot ...
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Les Choix:
Approche Simple — Excel-like (a)

* Microsoft ($$) e T

| |Title & IType Size Date modified |

| |3 AD1WithAttsOnHits Folder 06/02/2005, 00:07:49 3 1

. O Off f | |C1 Bordeaux2005 Folder 12/02/2005, 16:35:23 L
pen lce ree  |C1 brachy Folder 02/27/2005, 18:24:06 -

I |C2 BremSplitting Folder 12/12/2005, 16:45:49 I

I |C1 DocBackup Folder 12/08/2005, 02:54:20 I

| |C1 ESTECZ2005 Folder 06/06/2005, 23:13:57 I

| |C1 Forscz2o04 Folder 06/06/2005, 23:13:58 I

‘ N] ‘ N 7 ‘ ‘] O eno fﬁce Or | |3 Freerer Folder 01/18/2006, 12:40:51 r
o L] | |3 FromBlair Folder 05/17/2005, 00:39:28 j [

| S s i il il s R [y ASINTIINANAT A e I

| File name: I j \&I !
° Version: I j Cancel | 1

L) | File type: | i

| : "’ip r

Chart Wizard - Step 1 of 4 - Chart Type I StarCalc 3.0 - 5.0 (*.sdc) = L

[~ Read-only StarCalc 3.0 - 5.0 Templates (*.vor) |

| = StarCalc 1.0 (*.sdc) P

[ Standard Types | Custom Types b——o T SYLK (*slk) e ———
Text CSWV (* * txt)

; : HTML Document {OpenOffice org Calc) (* html;* htm)
Lharttype) Chart sub-type: zetl /Sheet? 7Sheet: | ptys 1-2-3 (* wkl* wks)
lml Column M [ Defaut  Web Page Query (OpenOffice org Calc) (* html;* htm) Thm=0
~ CR— =

Bar .4V
% Line 4 \\/

@ Pie

%2 XY (Scatter) A /

72V (15 .

m Area & i R
.+

@ Doughnut

@ Radar I
g Surface @
Qo Bubble
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Les Choix:
Approche Simple — Excel-like (b)

Exercice: jour3c
Longitudinal depuis dose distribution 2.50E-011
zLocal (mm) m_depthDose(gray) _ 200E01
2.5000¢+00 1.4099¢-11 £
= 1.50E-011
7.5000e+00 1.4002e-11 2
k%)
o
1.2500e+01 1.4305e-11 o 1.00E-0M
1.7500e+01 1.3516e-11 5.00E-012
2.2500e+01 1.3973e-11
0.00E+000
2.7500e+01 1.4607e-11 0.00E+000  1.00E+002 2.00E+002  3.00E+002  4.00E+002
Dose (Gy)
3.2500e+01 1.4133e-11
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Les Choix:
Approche Simple - Gnuplot

* Gnuplot (free): www.gnuplot.info

* Analyse des données utilisant des commandes
en mode interactif
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Analyse:
Ou'est-ce que AIDA, ROOT ...?

* [.es choix

— Approches avancees: Cernlib, ROOT, JAS ...
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Les Choix:
Approche Avancee - General

* Copier l'exemple analyse de Geant4
cp -r SG4INSTALL/example/extended/analysis/AnaEx01 $G4WORKDIR/.
* Compiler
- ¢d AnaEx01

— make

* Aller dans le répertoire analyse

- c¢d analysis/Lab
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Les Choix:
Approche Avancée — JAS (a)

* Java Analysis Studio

 http://jas.freehep.org/jas3/ :

Welcome Ol

Welcome to JAS3!

. ~
JAS3 v0.8.3 (build 1686 on February 1 2007)
MWelcome to this release of JAS3 —- an AIDA» compliant data analysis system. See the release notes for recent changes. For a quick start with scripting and
programming see the examples,

Documentation is available ar:

3
. GI atl Ilt http:/ feonfl lac.stanford edu/display/ |AS3/ Homea

[We are very interested in your feedback, You can submit bugs or requests for enhancements using our bug database at;

http:/ [bugs. freehep.org/ browse/ASa

e also have a bulletin board set up for discussion of JAS related issues at:

http:/ /forum.freehep.org/a

o I ,a I l C ‘ I 1 ‘ : x ‘ I I I 1‘ : JAS3 consists of many plugin modules which work together by using a set of JAS3-provided services to produce the overall functionality of the system. Not
il of the planned modules are available yet, so functionality will increase rapidly with forthcoming releases as more modules are completed and included

see planned features

how this page at start

AnaEx0] run.mac

* Lancer jas

jas3 AnaEx01.aida

[7.4/11.3v8
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([
Les Choix:
1 &
Approche Avancee — JAS (b)
* Appuyer sur les fleches: AnaEx0l1.aida et histograms
* Double click: EAbs [ - ~
-
Paul Gueye Ecole Geant4—Annecy, France - Nov. 2008 19

ﬁ_—u—_ll .



Les Choix:
Approche Avancée — JAS (c¢)

* Appuyer sur les fléches: tuples et AnaEx01

- Sélection 1: R0 pmee o
EAbs et LAbs
(shift+souris)

e Sélection 2:
Tuples
— Scatter Plot
— Current Region @.
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Les Choix:
Approche Avancee — ROOT (a)

e http://root.cern.ch

* Langage: Objet Orienté (C++)

e Qratuit

* Modifier I'exemple comme ci-dessous
nedit src/AnaEx(01AnalysisManager.cc
//std::string opts = ""compress=no'’; |
/[fTree = treeFactory->create(' AnaEx01.aida"," xml" ,false,true,opts);
std::string opts = ""export=root"';
fTree = treeFactory->create(''AnaEx(01.root",""ROOT" false,true,opts);

* Sauver, taper « make » et « AnaEx01 run.mac »
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http://root.cern.ch/

Les Choix:
Approche Avancée — ROOT (b)

e [ancer root: root

* Histogramme: exécuter le fichier AnaEx01.C

Taper: .x AnaEx01.C

& Applications Actions %’\'

File Edit Yiew Options Inspect Classes Help

EAbs htemp > Terminal

Entries 886 Eile Edit View Terminal Tabs Help

CINT/ROOT C/C++ Interpreter version 5.16.29, Jan 08, 2008

90 Mean 31.04 Type ? for help. Commands must be C++ statements.
RMS 30.14 Enclese multiple statements between { }.

root [0] .x AnaEx01.C
80 TFile** AnaEx01.root
TFile* AnaEx01.root
KEY: TDirectoryFile histograms;1l histograms
70 KEY: TDirectoryFile  tuples;l tuples

*Tree 1AnaEx01 : AnaEx01
60 “Entries : 886 : Total = 31127 bytes File Size =
* H : Tree compression factor = 1.00

50 “Br 0 : : EAbs/D

*Entries : : Total Size= 7706 bytes One basket in memory

*Baskets : : Basket Size= bytes Compression= 1.00

40
: LAbs/D

*Entries : : Total One basket in memory

*Baskets : : Basket 5i bytes Compression=  1.00

30

20

*Entries : = ize= One basket in memory
*Baskets : E i bytes Compressio:

*

*Br 3 5

*Entries : d Size= One basket in memory
*Baskets : H Size= bytes Compression=  1.00

10

—t 1o

T
160
EAbs

I L h o
120 140

oO
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Les Choix:
Approche Avancee — ROOT (c)

* Ntuple: ouvrir le fichier AnaEx01.root

e Taper: new TBrowser()

r . i ROOT Object Browser *
- Selectlon 1 Eile ¥iew Options Help
[ 3 current dir =l il_ = ||e| il Optionlﬁ
r . | &l Falders |Cantents of
Répertoire o T
[CIPROOF Sessions

R homeocal 1igeantd fwork/anag
[CAROOT Files

I 2
|4 Ohiects, 1 selected. |w0rkdir o
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Les Choix:
Approche Avancée — ROOT (d)

b ROOT Object Browser SIIES

File View Options Help

EE— N B e opten [ 7]

All Falders Contents of "/homeslocall/geantdworki&naEx=01/analysis/Lab"
2] Grenae=n1.C [JanaEx0t aica ] nax0npy o RTERRINEER | ]runmac

* Sélection 2:

Reépertoire

N AnaEXOl .rOOt v TreeViewer - | ][=

File Edit Bun Options Help

Caommand | | Optian | | Histagram |htemp | [ Hist [T Scan v Rec
=2 AnaEXOl .rOOt (enCOI'e) -7zl Current Falder Current Tree : AnaEx01

I [ |Eestist X:~Eths R Esbs
1 (]| 3

Z:-empty- % EGap
empty- 3 LGap
ﬁ Sean bowx

E¢ 3 -empty-

— Souris droite — StartViewer

— Tuples;1 — AnaExO01;1

=

E¢ 3 -empty-
E¢ 3 -empty-
E¢ » -empty-
E¢ 3 -empty-

— Emmener Eabs (x) et LAbs (y)

E< 2 -empty-
E¢ 3 -empty-
E¢ 3 -empty-

E¢ 3y -empty-

IrE=EC

IListl OListl |Content:LAbs Hl4]e]r]n ~| RESET
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Les Choix:
Approche Avancee — ROOT (e)

Sé¢lectionner le logo graphe

i cl
TreaView File Edit ¥iew Options Inspect Classes Help
Eile Edit Run Optians LAbs:EAbs |
Command | | Option | "
7| Current Falder Current Tree : &nak £ -
I [|EareeList X:~Eths  EyEfbs 3 &
| i 100 —
2 2 -empty- % EGap L
<h-empty- g% LGap -
ﬁScanbox 80—
| EC -empty- =
e -empty- F
| E¢r-empty-
E¢ s -emnply- 60__
E¢ s -emnply- =5
, EC-empty- —
E¢r-empty- 40—
EC 3 -empty- i
E¢ s -emnply- i
W ¢ -emipty- 20__
i :‘El sPIDER| gp| & | ;f#ﬁ@.ﬁ-
i i Content : Labs '|||||||I||||||||||||||||||||||||
Lz L l O 80 100 120 140 160
EAbs
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Les Choix:
Approche Avanceée — Autres

Physics Analysis Workstation (PAW): dans Cernlib

— Dans AnaEx01AnalysisManager.cc: ROOT — HBOOK, .root — .hbook
— Options: fortran (paw) et C++ (paw++)

— N'est plus maintenu mais encore tres utilisé

PI (Physicist Interface): http://lcg-pi.web.cern.ch/lcg-pi/

— Applications sur la grille au CERN
— Langage: C++ et Python

OpenScientist: http://openscientist.lal.in2p3.fr/

— Laboratoire de I'Accelerateur Lineaire (LAL)
— Langage: C++
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Analyse:
Ou'est-ce que AIDA, ROOT ...?

* Conclusion
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Conclusion

* Un éventail tres large pour les outils d'analyse

* Approche collaboration Geant4

— N'lmpose pas/ne suggere pas un outil en particulier

— Laisse le choix aux utilisateurs
* Un outil spécial
- MOMO

— Options: tres limitées mais utiles pour les novices

— http://erpcl.naruto-u.ac.jp/~geant4/
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