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Ligas de root

* ROOT es un software de codigo abierto
e https://cds.cern.ch/record/491486/files/p11.pdf

* Pagina principal: https://root.cern.ch/

* Guia de referencia:
* https://root.cern.ch/doc/master/index.html

* https://root.cern.ch/root/htmldoc/guides/user-
guide/RO0OTUsersGuide.html#getting-started

* Manual: https://root.cern/get started/

e Tutoriales: https://root.cern/set started/courses/
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Como instalar root

* Hoy en dia hay diversas maneras de realizar la instalacion
 https://root.cern/install/

* Checar las dependencias acorde al sistema operativo y distribucion de
linux.

* https://root.cern/install/dependencies/

* Recomiendo realizar la instalacion construyendo ROOT desde la
fuente.

* https://root.cern/install/#build-from-source

$ git clone --branch latest-stable --depth=1 https://github.com/root-project/root.git root_src
$ mkdir root_build root_install && cd root_build
$ cmake -DCMAKE_INSTALL_PREFIX=../root_install ../root_src # && check cmake configuration outp

$ cmake --build . -- install -j4 # if you have 4 cores available for compilation
$ source ../root_install/bin/thisroot.sh # or thisroot.{fish,csh}

4/20/23 Tutorial ROOT emoreno@fcfm.buap.mx 3


https://root.cern/install/
https://root.cern/install/dependencies/
https://root.cern/install/

iQué es ROOT?

* Es un framework modular de software cientifico s .. wic

T T T T

/7 /7 /& Kd . . %14: —4— Data
* Su uso mas comun es en analisis de datos en: £+ — S e
 Altas energias § of 4 - Gttt
° u ++=«+ Semi-lepionic background
7 . 8 8 - = Peaking background -]
* Fisica nuclear g |

* Fisica medica I3 <|> A\ | ﬂ»L <
(e Elerleal
* Detectores B R, — T T T H

m. - [MeV/c?]

* Es una herramienta dinamica y que permite analizar grandes
cantidades de datos

* Permite la representacion grafica de datos, métodos de analisis,
ajustes, etc.
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* Mediante la ejecucion de
Como usar ROOT comandos en el ambiente de root y

programas en c++

* root tiene un interprete de c++:

(base) barbosa@barbosa tree % root

Welcome to ROOT 6.26/10 https://root.cern | CINT (rOOt 5) CI—ING (rOOt 6)

I

| (c) 1995-2021, The ROOT Team; conception: R. Brun, F. Rademakers |
| Built for macosx64 on Mar 26 2023, 09:40:00 |
| From heads/latest-stable@4dddea35
I
|

* En una terminal se puede usar
desde linea de comandos y el
interprete ejecuta linea por linea.

|
With Apple clang version 12.0.5 (clang-1205.0.22.9) |
Try '.help', '.demo', '.license', '.credits', |

root [0] Float_t valor=4.5
(float) 4.50000f

root [1] cout << "valor de calculo: " << valor << endl; ° Ventaja - EI resultadO se Visualiza de

valor de calculo: 4.5

|;Efa):e)[zg)ar."gosa@barbosa tree % manera InmEdIata

* Desventaja - Una interpretacion de
comando siempre es mas lenta que
ejecutar codigo compilado



Como usar ROO

(base) barbosa@barbosa tmp % more macro.C

{
Float _t valor=4.5;

cout << "valor de calculo: "

}

(base) barbosa@barbosa tmp

<< valor << endl;
root macro.C -1 -q
Processing macro.C...

valor de calculo: 4.5
(base) barbosa@barbosa tmp

(base) barbosa@barbosa tmp more macro.C

void macro(int n){

Float _t valor=4.5;

cout << "valor de calculo: "
}
(base) barbosa@barbosa tmp root -1
root [O0] .L macro.C

root [1] macro(2)

valor de calculo: 9

poot [2] l

<< valor*n << endl;

* Mediante el uso de archivos de
texto que contienen el conjunto de
instrucciones a ejecutar
denominados macros.

* El macro puede tener la extension
C, XX O cC

* El interprete CINT/CLING ejecuta
linea por linea del macro.

* Dentro del macro cada linea se
termina con ; (codigo C++).

* El macro se puede ejecutar sin
pasarle parametros

* El macro se puede ejecutar
pasandole parametros



Como usar ROO * Macros compilados

* Los codigos compilados son mas
rapidos

igél.)as;a-)dbarl.aos;a:l@barbosa curso % cat funcion3.C [ ) En progra mas méS gr‘andes O Ientos
include <iostream> . .
archivos .C o .cc pueden compilarse

void funcion3(int n){
Float t valor=2.5;

c}:out << "valor multiplicado por una constante: " << valor*n << endl; ® La CompiIaCién Sse r‘ealiza por medio

(base) barbosa@barbosa curso % root -1 de ACLiC (The Automatic Com piler

root [0] .L funcion3.C++
Info in <TMacOSXSystem::ACLiC>: creating shared library /Users/barbos 1 1 )
: warning: dylib (/usr/local/Cellar/zstd/1.5.4/1ib/libzstd.1l.dylib) Of lerarles for CINT
: warning: dylib (/usr/local/Cellar/1z4/1.9.4/1ib/1iblz4.1.dylib) .
: warning: dylib (/usr/local/Cellar/1z4/1.9.4/1ib/liblz4.1.9.4.dyli NN eV -Teigo NG o //Ca rgay Comp||a
: warning: dylib (/usr/local/Cellar/zstd/1.5.4/1ib/libzstd.1.5.4.d
: warning: dylib (/usr/local/lib/liblzma.5.dylib) was built for ne
: warning: dylib (/usr/local/Cellar/zstd/1.5.4/1ib/libzstd.1l.dylib) o macrO(lo) // ”amada al MAacro
: warning: dylib (/usr/local/Cellar/1z4/1.9.4/1ib/1iblz4.1.dylib)
: warning: dylib (/usr/local/Cellar/1z4/1.9.4/1ib/1iblz4.1.9.4.dyli .
: warning: dylib (/usr/local/Cellar/zstd/1.5.4/1ib/libzstd.1.5.4.d * X macrO-C(10)++ //Ca rga, Complla y
root [1] funcion3(1) .
valor multiplicado por una constante: 2.5 eJec Uta
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Como usar ROO  Aplicacion Stand-alone

void datos()] * Es una forma elegante de
programar

comandos;
(base) barbosa®barbosa ejecutables % more primer.c++ y L Como pa rte de Semantica de C++ Se

#include <iostream>
#include "TH1.h"
#include "TH1D.h" return;

#include "TFile.h"

debe incluir una funcién main()

int main()1 } * El programa principal de
e /1[fndef CINT_  compilacidn es gcc o g++y no CINT

TFile f("output.root","recreate");
hRawMet->Write();

ictaesih — * Los programas son independientes
| Int main(){ .
de la version de root una vez credo
?}-;r;;egglmero primer.c++ root-config --cflags ——glibs Datos(); e| archivo ejecutable
Return O; .
} * Compilacién
#endif * g++ -0 salida salida.cc root —config

—cflags --glibs
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Como usar ROOT

* Interfaz graficas

ROOT object browser
(Tbrowser)

e Graphical use-interface
(GUI)

e Editor
e Fit Panel
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Como usar ROOT

* Jupyter notebook
e Uso de jupyter para ejecutar comandos de root usando pyroot
* https://root.cern.ch/notebooks/HowTos/HowTo ROOT-Notebooks.html

In [1]: import ROOT

Welcome to JupyROOT 6.18/00
In [6]: %%cpp
Now we are ready to use PyROOT. For example, we create a histogram. cout << "This is a C++ cell" << endl;

In [2]: h = ROOT.TH1F("gauss","Example histogram",100,-4,4) This is a C++ cell
h.FillRandom("gaus")

Not bad. On the other hand, ROOT offers much more than this. Thanks to its type system, entities such as functions, classes and variables, created in a C++

Next we create a canvas, the entity which holds graphics primitives in ROOT. L
cell, can be accessed from within Python.

In [3]: c = ROOT.TCanvas("myCanvasName","The Canvas Title",800,600)

h.Draw() In [7]: s%cpp
class A{
For the histogram to be displayed in the notebook, we need to draw the canvas. public:
A(){cout << "Constructor of A!" << endl;}
In [4]: c.Draw() I
Example histogram In [8]: a = ROOT.A()
gauss
C Entries 5000 Constructor of A!
160 __ Mean 0.008147
E Std Dev 1.015 The Python and C++ worlds are so entangled that we can find back in C++ the entities created in Python. To illustrate this, from within a C++ cell, we are
140 :_ going to fit a function in the gauss histogram displayed above and then re-draw the canvas.
120— In [9]: s%cpp
C gauss—>Fit("gaus", "S");
100 - myCanvasName->Draw() ;
- FCN=65.0502 FROM MIGRAD STATUS=CONVERGED 54 CALLS 55 TOTAL
80— EDM=9.21369e-07 STRATEGY= 1 ERROR MATRIX ACCURATE
: EXT PARAMETER STEP FIRST
- NO. NAME VALUE ERROR SIZE DERIVATIVE
60— 1 Constant 1.57425e+02  2.76819e+00 8.89596e-03 -5.39870e-04
C 2 Mean 1.38321e-02  1.43799%e-02 5.69927e-05  8.22299%e-04
40— 3 Sigma 1.00178e+00  1.04857e-02  1.11224e-05 -4.31183e-01
20—
0 S v v v v b P by L oamil
-4 -3 -2 -1 0 1 2 3 4
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Librerias

* Este curso se centra en
los siguientes objetos

* Funciones (TF)

e Histogramas (TH)
 Ajustes (Fit)

* Arboles (TTree)

* PyROOT
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Funciones

* Regla de correspondencia o asociacion, en donde a cada valor de x le asocia una
valory

* Se utiliza la clase TF https://root.cern.ch/doc/master/group Functions.html|

* TFn n={1,2,3} para crear funciones en 1D, 2D y 3D

e root [ ] TF1 f1(“f1”,x*sin(x*3),-5,5)
e root [] TF1 * f1 = new TF1(“f1”,x*sin(x),-5,5)

* “f1” nombre de la funcidn
e “x*sin(x*3)” formula
e -5,5 rango de la funcion

 root[ ] f1.Draw() o f1->Draw()
* Root [] f1.SetlineColor(kRed)

x*sin(x*3)

I

: ~

1; \

: /
N
S
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Funciones

void funciones2(){

TF1 *f1 = new TF1("f1","5*x",0,5); %
TF1 *f2 = new TF1("f2","sin(x)",0,5);
TF1 *f3 = new TF1("f3","gaus",0,5); o

f3->SetParameter(0,4); //Amplitud
f3->SetParameter(1,2.5); //media 15
f3->SetParameter(2,0.5); //sigma

10
TF1 *f4 = new TF1("f4","f3+f1",0,5);
TF1 *f5 = new TF1("f5","f3(f1)",0,5);
5
f4->Draw();
f1'>DraW("SAME"); 0 ool e s dy ;11]11 ra d e s s by sl o 11[11; el e a bl
0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5

f3->Draw("SAME");
}
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Histogramas

* Representacion grafica de un conjunto de datos organizado en rangos especificos.

* Se utiliza la clase TH https://root.cern.ch/doc/master/group Histograms.html
* THnt

* n={1,2,3} para crear funciones en 1D, 2Dy 3D

* t={F,C,D,1,S} tipo de datos (flotante, byte, doble, entero, short) por subintervalo (bin)

root [ ] TH1F h1(“h1”,”Histograma de carga”,20,5,10)

root [ ] TH1F * hl = new TH1F(“h1”,”Histograma de carga”,20,5,10)

 “f1” - nombre del histograma

* “Histograma de carga” - Titulo del histograma 0
20 - numero de subintervalos (bin) 200

* 5,10 - Rango de datos
root[ | h1.Draw() o h1->Draw()

150

100

Root [] hl.SetlineColor(kBlue)
https://doi.org/10.1016/j.edurev.2019.100291 o
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https://root.cern.ch/doc/master/group__Histograms.html
https://doi.org/10.1016/j.edurev.2019.100291

Histogramas 2D
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Using TH2Editor

s
M X

l'-.ll A
%‘t.\i\\

TH2D h2d("h2d","Histograma bidimensional",10,-1,1,10,-1,1)
gStyle()->SetPalette(l)
H2d->Draw(“colz”)
H2d-Draw(“lego”)

xygaus + xygaus(5) + xylandau(10)

xygaus + xygaus(5) + xylandau(10)

xygaus + xygaus(5) + xylandau(10)

SURF1CYL

xygaus + xygaus(5) + xylandau(10)

SURF1POL

Tutorial ROOT emoreno@fcfm.buap.mx 16



Ajustes (Fit)

* Es procedimeinto para comparar un conjunto de datos respecto a una funcion y determina cuales son los mejores parametros..
» Se utiliza la clase FiT https://root.cern.ch/root/htmldoc/guides/users-guide/FittingHistograms.html

* TFit
* n={1,2,3} para crear ajustes en 1D, 2Dy 3D

* Elvalor /ndf es un indicador de la calidad del ajuste

* ndf es el nUmero de puntos menos el nUmero de parametros e la funciéon y se denomina numero de grados d libertad

180 160
2 | ndf 0.598404 /3 i
a 3.80213+ 0.732236 L
b 156.909 + 2.23131 I

175 175 -

T I T kT I T T 1 71 I T T T 71

170 X Y. 170
(Ay,) ;
165 165 |-
I I I ndf 26.4462 /3
160 |, 160 [ a 0.68983 + 0.653543
- i b 165.258 + 2.12491
—lllllllllll‘l“lllll llJLlLllllllllllllllll‘ lllJl‘llllllllll‘Alllllllllll‘Alllllllllll1llll
1 15 2 25 3 35 4 45 5 1 15 2 25 3 35 4 45 5
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x*gaus(0) + [3]*form1

Test random numbers

o|||||||||i||||i||||i||||i||||i||||||||||||:l‘¢F

The sqroot function - 160

hif
Entries 10000
Mean 3.646
Std Dev : 1.84

TCanvas * c1 = new TCanvas("c1","Canvas");
c1->SetGridx();

c1->SetGridy();

TFile * file = new TFile("fillrandom.root");
file->1s();

TF1* sqroot = 0;
file->GetObject("sqroot",sqroot);
sqroot->Print();

TH1 * h1f = 0;
file->GetObject("h1f",h1f);

hif->Fit("sqroot");

0 1 2 3 4 5 6 7 8 9 10
From f2
h2
 ———————————— TEntries 100000
Mean x —2.454
Meany -2.46

4/20/23

Std Dev x 3.022
Std Dev y 3.018
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Ajustes

 Ademas del uso de comandos en el ambiente de root y macros, se
puede utilizar el FitPanel una herramienta interactiva

* Existen funciones predefinidas pero es posible utilizar
funciones definidas por el usuario

x distribution

h1
— Entries 1000
35— Mean 0.01592
L Std Dev 1.009
30—
25—
20—
15—
10—
51—
O—I Iﬂl 1 1 1 | 1 1 1 1 I 1 1 1 1 I 1 | 1 1 | 1 1 | 1 | 1 1 1 1 1
4 -3 -2 -1 0 1 2 3 4
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Data Set:  |TH1F::h1 -
— Fit Function

Type: lPrev. Fit =] ’gaus -]
Operation

@ Nop { Add ¢ NormAdd ¢ Conv

| [Constant]*exp(-0.5*((x-[Mean])/[Sigma])*((x-[Mean])/[Sigr

Selected:
[Constant]*exp(-0.5*((x-[Mean]...

Set Parameters... |

General ’ Minimization |

[ Empty bins, weights=1

— Fit Settings

Method
|Chi.square E| User-Defined... I
[" Linear fit [T Robust: | 0.95 j

Fit Options
[" Integral [ Use range
[” Best errors " Improve fit results
" All weights = 1 [ Add to list

[ Use Gradient

Draw Options

[ SAME
" No drawing
[~ Do not store/draw Advanced... |
X[-400%z 4 400 3
Update I Fit | Reset | Close |
TH1F:h1 [LIB Minuit |MIGRAD |[ltr: 0 |Pm: DEF
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Graficos

* Es una representacion de valores de una variable en funcién de otra
variable.

* Se utiliza la clase Tgraph
https://root.cern.ch/doc/master/classTGraph.htmlarapn iite

double x[100], y[100]; = .
int n = 20; of
for (int i=0;i<n;i++) { oF
il = i*0.1; 7
y[i] = 10¥sin(x[i]+0.2); 6
} .
auto g = new TGraph(n,x,y); 4
g->SetTitle("Graph title;X title;Y 3
title"); 2»2
g->Draw("AC*"); 0 oz o4 08 08 1 12 14 16 18 2

X title
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https://root.cern.ch/doc/master/legend1_8C.html
https://root.cern.ch/doc/master/TGWin32VirtualXProxy_8cxx.html
https://root.cern.ch/doc/master/TGWin32VirtualXProxy_8cxx.html

Ajuste de graficos

TF1 *bestfit = new TF1("bestfit","pol1",x1,x2)
GraphErrors->Fit("bestfit","R")

//Getting x? and ndf

root [ ] bestfit->GetChisquare()

root [ ] bestfit->GetNDF()

Best-fit calibration

: : : —{ x?/ndf 2.831e-09/3
- | p0 8961006+ 1.483
I A A A e | p1 10  0.04472
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Arboles (Tree)

e Se utiliza la clase TTree
* https://root.cern.ch/doc/master/classT

Tree.html

* Los arboles pueden soportar una gran
cantidad de coleccion de objetos.

e La informacion en un arbol se puede
obtener de manera directa o aleatoria

* Esta clase esta optimizada para reducir
espacio en disco y optimizada para
velocidad de acceso.

4/20/23

CHAIN Tree Data Structure
Collection
of Trees
B hes = TObjArray of TBranch
Tree
fScanField :
maxeventioop [~ IBranch - 0—Branch 1—Branch 2—Branch 3
fMaxVirtualSize
fEntries ¢
fLeaves = TObjArray of TLeaf
mlmenslpn
fSelectedRows b———» | Leal0 —» | Leaf1 ——»| Leaf2 |
: I ype I_
fLen: number of fixed elements | fT codes
fBasketSize fLenType: number of bytes of data type C : a character string
1Offset: relative to Leaf0-fAddress B : an 8 bit signed integer
NbyteslO: number of bytes used for 'O b : an 8 bit unsigned integer
MaxBaskets fisPointer: True if pointer S : a 16 bit signed short integer
{Entries fisRange: True if leaf has a range s : a 16 bit unsigned short integer
fisUnsigned: True if unsigned | : a 32 bit signed integer
fAddress of Leaf0
*fLeafCount: points to Leaf counter i: a 32 bit unsigned integer
F : a 32 bit floating point
{Name: Branchname fName = Leaf name D : a 64 bit floating point
4 fTitle = Leaf type (see Type codes) TXXXX : a class name TXXXX
loaflint fBasketEvent
3 First event of each basket
Array of fMaxBaskets Integers
fBaskets = TObjArray of TBasket
b p| Bumsketo [P | Baskets [——P | Basket
Ma: Size of compressed Basket .
{ObjLen: Size of uncompressed Basket fEventOffset
{Datime: Date/Time when written to store 3 e
—>

fKeylen: Number of bytes for the key
{Cycle : Cycle number

1SeekKey: Pointer to Basket on file
1SeekPdir: Pointer to directory on file
fClassName: TBasket'

fName: Branch name

{Title: Tree name

fNevBuf: Number of events in Basket
fLast: pointer to last used byte in Basket
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https://root.cern.ch/doc/master/classTTree.html
https://root.cern.ch/doc/master/classTTree.html

Arboles (Tree

* Ejemplo tree0.C

[} TreeViewer

File Edit Run Options Help | Eile Edit View Options Tools Help
Command | | Option | | Histogram |htemp [T Hist [T Scan W Rec ae . beae
tem|
** :ICurrent Folder Current Tree : tree 13 Moan _ogtree ° E
-|{ A TreelList X:-empty- g a.t E (SidDov 09989 13
Y:-empty- 4¥'b aoof- i3
Z:-empty- §xb.e 250F- i3
<h.-empty- s b.t Al °E
% Scan box E SE
150~ E
E<» -empty- E b
EC» -empty- FE o
*| E¢> -empty- sof- 2
E B
‘| E¢» -empty- Bl adis E
: E{)_empty_ ae ae
E<» -empty- b.t:at
E¢» -empty- 250p= Entriesmemp 70000
5| E¢» -empty- E Saibey  gsies
E¢> -empty- 200~
E¢» -empty- s
#% event G
#% TObject F
#¥a L
L| | hae E
Ll |1 '
© ||V spiDER| GD & 0% r
sl ‘A 4 J J ‘ n——OIAI 'I1'.2‘I I1!4I
List | OList | | First entry : 0 Last entry : 9999 RN l [~| RESET |J B )
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L]
e | e e ° E m I t 1 C oot [15] t1->Print()
/ZB\ r- t:) (:) | S;' r- EE () rWEEEE L] EEEEEEEE LSS I T R R R R R R R R R R R R IR R R TR R LR

@ TreeViewer

File Edit Run Options Helr
Command | | Option | | Histogram :l_ Hist
4 :|Current Folder Current Tree : t1
-| A TreelList X:-empty- E-empty-  E3-empty-
=%t »>|y:-empty- E>-empty- 3§ px
""" e px Z:-empty- E>-empty- I py
= 1 <l -empty- Ec>-empty- iy pz
""" oz % Scan box Ec>-empty-  § random
e $x random E>-empty-  E-empty- g ev
HE ey o|EC>-empty-  Ec>-empty-
- [/!= sioer| @) & | 0%

IList | OList | [Firstentry | |e| | | '~| RESET

root [1] tl1->Show(1l)
> EVENT:1
832710
0.0378782
0.108488
random = 0.484974
ev =1

root [3] tl->Scan("*")

*khkkhkkkhkhkhkkhkkhkkhkhkhkhkkhkkhkkhkhhkhkhkkhhhhkhkkhkhhhhkdhkhhhdhhkhkhhhdhdhhkhhdddhhhddhhkhkhkdddhkhkhhddkdkkhkhddxdkkk

e Row e pX.px * py.py * pz.pz * random.ra * ev.ev *
*hkhkkkkhkkhkkhkhkhkkhkkhkhkhkhkhkhkhkkhkhkhhhkhkhkhkhkhkhhkhkhkkhkhkdkhhkhkhkkhkhkdkhhhkhkhkdkdkhhhkhkdhkdkdkhkhkkhkdkdkdkdkhhkkdxx
= 0 * 0.0194094 * 0.0118254 * 0.0005165 * 0.2826178 * 0 *
= 1 * 0.3271895 * 0.0378782 * 0.1084877 * 0.4849736 1
= 2 * -0.294611 * -0.010545 * 0.0869072 * 0.5400436 2
e 3 * -0.774589 * 0.0484584 * 0.6023373 * 0.6586366 3

*Tree :tl : a simple Tree with simple variables *
*Entries : 10000 : Total = 243611 bytes File Size = 180826 *
i - : Tree compression factor = 1.34 *
kI hkhkdxdkhdhddhhdddhdhhkdddddhhdddddhdddddhhddddrdhddddhddddddddddrdhddddhddddddhdddxdidxdx
*Br 0 :px : px/F *
10000 : Total Size= 40615 bytes File Size = 37333 *

- Size= bytes Compression= *

File Size
Compression=

File Size =
Compression=

: random/D
: Total Size= File Size =
: Basket Size= Compression=

: Total Size= File Size =
: Basket Size= Compression=

* 0k ¥k Ok ¥ % Ok X % Ok F X * ¥ ¥ *

root [11] tl1->Scan("*","py.py>3.3")
hkhkkkkhkkkhkkkhkkkhkkkhkkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkkhkkkkkhkkkhkkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkhkdhkhkdhkhkdhkdkdkddkdkddddddkddkddx*x
&3 Row e pPX.px * pY.py * pz.pz * random.ra * ev.ev *
hkhkkkkkkhkkhkkkhkkhkkkhkkhkkkhkkkkhkhkkhkkkhkkhkkhkhkkkhkkhkkhkkhkkhkkhkhkkkhkkkhkkkhkkhkkkhkkhkkkhkkkkkkhkkkhkkhkkkkkkkkkkkkkkkx*
605 * 3.3974299 * 3.3683254 * 22.888145 * 0.9418406 * 605
3103 0.7493053 3.3094620 * 11.513998 0.7039981 =* 3103
6968 -0.391461 3.5674879 12.880212 0.9972652 6968
7556 1.3714664 3.3104612 12.840074 0.1000605 7556
9512 -1.344522 3.3791277 13.226246 0.2540522 9512
9818 * -0.007705 3.9492180 15.596382 0.0831928 9818
hkhkkkkkkkkhkkkhkkkhkkkhkkkhkkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkkhkkkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkhkhkhkhkhkhkhkdkddkdkdkdkddddkdkdkddx*x
==> 6 selected entries
(long long) 6
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PYROOT

>>>import ROOT

>>>h = ROOT.THF1(“h”,”histograma gausiano”,300,-5,5)

>>>r = ROOT.Trandom()
>>>for i in range(1000000):

h.Fill(r.Gaus())
>>>h.Draw()

File Edit View Options Tools

* Interfaz con el lenguaje de programacion Python

gaus

10000

8000

6000

Python es un lenguaje que interpreta comandos

ejecuta linea alineao

se crea un macro con extension py

dentro de la consola de Python (v3) se ejecuta con la instruccion

4000

2000

(base) barbosa@barbosa curso % python

Python 3.8.5 (default, Sep 4 2020, 02:22:02)

[Clang 10.0.0 ] :: Anaconda, Inc. on darwin

Type "help", "copyright", "credits" or "license" for more information.

>>> exec(open( 'histo.py').read())
Info in <TCanvas::MakeDefCanvas>: created default TCanvas with name cl
>>>
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h

Entries
Mean
Std Dev

1000000

—0.0004236
1.001

25




Muchas gracias

Este tutorial se basa en los tutoriales que se
encuentran en la base de datos de CERN



