First Step of Linux and Root - written by zhuf

THXE

Lesson 0 install root and software on your compute

If you get the THU's computer cluster account, use following commands to get into.
$ ssh -XY -p 48571 -o ServerAlivelInterval=5 yourname@hepthu.com
You can also run code on your pc if you have installed root, it's up to you.

homebrew Click this link to go to the Homebrew page, follow the instructions to install Homebrew on your
Mac. Homebrew is a software package manager that allows you to download many applications on your
Mac!

After finishing the installation, paste the following command in a macOS terminal to install CERN ROOT
software: $ brew install root . This way, you can also install applications like firefox which you can't
find in the App Store.

Additionally, $ indicates a shell command, so drop the $ sign when you copy the command.

Lesson 1 base commands for Linux

Some simple commands you can have a try!

1 pwd #print work directory
2 cd /path/to/directory #change directory
3 cd .. #back to parent directory
4 | 1s #list directory contents
5 mkdir test #make a directory
6 touch test.txt #creat a new txt file
7 cp test.txt copy.txt #copy and rename a file
8 mv copy.txt copyl.txt #move and rename a file
9 rm copy.txt #remove
10 rm -r test #delete a directory
11 vi filename #open or make a file with vim editor
Vim editor
1| i #insert, edit mode
2 | Esc #exit edit mode
3 wqg #save and exit
4 | :gq #exit, will mention you if you have modified the file
5| :q! #exit !without! save

you will use the next commands from time to time
vi somefile -> press i into edit mode -> do something ->esc exit edit mode -> :wq

Some tricks that can help you:
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Press the | TAB key to automatically complete some of your commands, such as file names. Pressing it
twice will show you the available commands/file names you can input.
Press| |1 to retrieve previous commands.

Lesson 2 root EH4>]

H N rootifiE

$ root

Welcome to ROOT 6.32.06 https://root.cern
(c) 1995-2024, The ROOT Team; conception: R. Brun, F. Rademakers
Built for macosxarm64 on Sep 21 2024, 18:21:53

From tags/6-32-06@6-32-06

With Apple clang version 15.0.0 (clang-1500.1.0.2.5)
iy - hellp 7= .0, -.demo:, . license:, " .credits

root [0] .q JEfiroot
rootgEs \— o) iR —1a)
root [0] 1+1
(int) 2
WA BRI NITHERFENIT—1T1EF XY, F root yourprogram.c
fFlan: mIAfErooth N TENEFBAXREE—THNELE

TH1F* graph=new TH1F('"name","title",200,2.97,3.03);

graph->Draw( ) ;
B—1THNELESRLTEBA, (REFER rill KIEALIE
% root

| Welcome to ROOT 6.32.06 https://root.cern
| (c) 1995-2024, The ROOT Team; conception: R. Brun, F. Rademakers
| Built for macosxarmb4 on Sep 21 2024, 18:21:53

| From tags/6-32-06@6-32-06

| With Apple clang version 15.0.0 (clang-1500.1.0.2.5)

| Try ".help'/".?7", '".demo", ".license', ".credits®, ".quit‘/'.q"

root [0] * graph=new ("name","title",200,2.97,3.03);

root [1] graph->Draw();

Info in <TCanvas::MakeDefCanvas>: created default TCanvas with name
root [2] graph->Fill(2.99);

root [3] graph->Draw();

root [4]

AN EATEREE R BIE— MR XX, MRAERKNER

Get start!
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$ vi test.C

//push i to enter the insert mode//

void test() //be sure it is similar with your file name

1
2
3
4
5 TH1F* graph=new TH1F('"name","title",200,2.97,3.03);

6 //TH1F* graph name=new TH1F("name","title”,bins, low, high)
7

8

9

0

graph->Draw(); //draw your graph

//push Esc to end the insert mode//
:wq //save and exit

$ root test.C //runyour code

[ NON | X e1
File Edit View Options Tools Help
title
name
1— Entries 0
L Mean 0
L Std Dev 0
0.8—
0.6—
0.4—
0.2—
B | | | | | | | | | I | | | | | | | | | | | | | | | | | | |
?97 2.98 2.99 3 3.01 3.02 3.03

///successfull///

.g//exit the program
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Let's add something into your graph!
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void test(){

//TCanvas* cl=new TCanvas("cl","fitting with Gaussian function"); //if you don’'t

set the canvas'’s name, it will created default canvas with name cl

//cl->SetGrid(); // set grid

TH1F* graph=new TH1F('"name","title",200,2.97,3.03);

graph->Fill(2.99); // you can add just one data in your graph using “Fill” command

and try to draw your graph.It’s boring, right? We need more!

TRandom n; // define a random variable n

for (int i=0;i<1000;++1i){

graph->Fill(n.Gaus(3,0.005)); //Determine variable n using Gaussian distribution

and fill to graph

graph->Draw();

graph->Fit("gaus"); //fit your graph with Gaussian function
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@00 X el
File Edit View Options Tools Help
title
name
30— Entries 1001
~ Mean 3
| Std Dev 0.004811
25—
20—
15—
10—
51—
| 1 1 1 | I 1 1 | 1 1 | 1 1 | | | 1 1 [ | 1 | 1
£9? 2.98 2.99 3 3.01 3.02 3.03

Wow! now you can use root to do some simple fit works. but we usually use RooFit to do more complex job!
So, ready for more programs!

MERB—LEEMINEG, RESBBNATEBCEEX, REREM, Rroorit RMRMTEME WIS R
.,

Lesson 2 Gaussian fitting using RooFit

1 #include "RooAbsReal.h"

2 #include "RooRealvar.h"

3 #include "RooGaussian.h"

4  #include "RooChebychev.h"

5 #include "RooAddPdf.h"

6 //#include "RooProdPdf.h"

7 #include "RooDataSet.h"

8 //#include "RooDataHist.h"
9 //#include "RooFitResult.h"
10 #include "RooPlot.h"
11 //#include "RooArgList.h"
12 //#include "RooArgSet.h"
13 //#include "RooRandom.h"
14 //#include "RooPrintable.h"
15 using namespace RooFit;
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void test() {

RooRealvar x("x", "x", 2.97, 3.03);

// Declares a real-valued variable 'x' with a range from 2.97 to 3.03.

RooRealvVar mean('"mean", "mean", 3.0, 2.8, 3.2);

// Declares a real-valued variable 'mean' with an initial value of 3.0 and a

range from 2.8 to 3.2.

RooRealVar sigma('"sigma", "sigma", 0.003, 0.002, 0.003);

// Declares a real-valued variable 'sigma' with an initial value of 0.003 and a

range from 0.002 to 0.003.

RooAbsPdf* gaus = new RooGaussian('"gaus", "gaus", x, mean, sigma);

// Creates a Gaussian probability density function (PDF) named 'gaus' with 'x' as

the observable, 'mean' as the mean, and 'sigma' as the standard deviation.

RooRealvar n("n", "n", 0, 0, 50000);

// Declares a real-valued variable 'n' with an initial value of 0 and a range

from 0 to 50000.

RooExtendPdf* exp = new RooExtendPdf ("exp", "exp", *gaus, n);

// Creates an extended PDF named 'exp' that combines the Gaussian PDF 'gaus' with

1 1

the variable 'n

RooAddPdf total("total", "total", RooArgList(*exp), RooArgList(n));

// Creates a composite PDF named 'total' that consists of the extended PDF 'exp

[

and the variable 'n'.

RooDataSet* data;

// Declares a pointer to a RooDataSet object named 'data’.

data = gaus->generate(RooArgSet(x), 1000);

// Generates a dataset 'data' with 1000 events based on the Gaussian PDF 'gaus'

and the observable 'x

in

RooFitResult* result = total.fitTo(*data, Save());
// Fits the composite PDF 'total' to the dataset 'data' and saves the fit result

'result'.

TCanvas* cl = new TCanvas("cl", "fitting with Gaussian function");

// Creates a new canvas named 'cl' with the title "fitting with Gaussian

function" for plotting.

RooPlot* xframe = x.frame(RooFit::Title("Fit GausX"));

// Creates a frame for the observable 'x' with the title "Fit GausX".

data->plotOn(xframe);

// Plots the dataset 'data' on the frame 'xframe'.

total.plotOn(xframe);

// Plots the composite PDF 'total' on the frame 'xframe'.
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xframe->Draw( ) ;

// Draws the frame 'xframe' on the canvas.

}
0O ® %, fitting with Gaussian Function
File Edit View Options Tools Help
Fit GausX
100

80

Events / ( 0.0006 )

60

40

20

£97 2.98 2.99 3 3.01 3.02 3.03

— MR ELRBLENMER, FHATFILAA Rooaddrdf X R EUEF TR EIE—IL
RooRealVar fsig("fsig","fsig",0.2,0,1.);
//model(x) = fsiggaus(x) + (1-fsig)chev(x)

RooAddPdf model("fsig","fsig",RooArgList(gaus,chev),fsig);

void test(){

using namespace RooFit;

//build gaussian and shev pdf

RooRealvar x("x","x",2.97,3.03);

RooRealvVar mean('"mean","mean",3.0,2.8,3.2);

RooRealvVar sigma("sigma","sigma",0.005,0.003,0.007);
RooRealvar a0("a0","a0",0.005,0.004,0.006);

RooAbsPdf* gaus=new RooGaussian("gaus","gaus",x,mean,sigma);
RooAbsPdf* shev=new RooChebychev("shev", "shev",x,a0);
RooRealvar nl("nl","nl1",0,0,50000);
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RooRealvar n2("n2","n2",0,0,50000);

RooExtendPdf*signall=new RooExtendPdf("sigl","sigl", *gaus,nl);
RooExtendPdf*signal2=new RooExtendPdf("sig2","sig2", *shev,n2);

RooAddPdf

totalPdf("total","total" ,RooArgList(*signall,*signal2),RooArgList(nl,n2));//totalPdf(
xX)=signall(x)+signal2(x)

//generate data point

RooDataSet*datal;

RooDataSet*data2;
datal=gaus->generate(RooArgSet(x),1000);
data2=shev->generate(RooArgSet(x),1000);
datal->append(*data2);

//fit

RooFitResult*result= totalPdf.fitTo(*datal,Save());

RooPlot*xframe=x.frame();

datal->plotOn(xframe);

totalPdf.plotOn(xframe);

totalPdf.plotOn(xframe, Components(*signall),LineStyle(kDashed),LineColor(6));
totalPdf.plotOn(xframe, Components('"sig2"),LineStyle(kDashed),LineColor(2));//two
different ways set the Components name

xframe->Draw( ) ;

}

Events / ( 0.0006 )

A RooPlot of "x"
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MER—HIE, BRIHRENZARBTIAEED, XHEMBEHRT _HUS. —HUSHARBZEE
M IPDFIIFIE—#ETY, MEFERR, AJIERANBNEIMTMEDRMER, B65KE, WS4, thE
REMPRERTERRIZAPX) q(x), NFTySHERFAIPY) aly), BBANTFRENSEHHMEDNMER, XM
MIERERABN AT Ep(X)* ply) Bx, YERAENER, HEfiAEE, FRATIZEMED MEREE
ERTNFEXATEHAEASHNEMIE R LM E,

Note: BUIARIBBHAERNMFSE 0o, —MRIRENEREMFS, IFESRERTE AN, BRXEFGEE
ATREANAE, I FSH o NR— M RENE, FiNRMENERRE—FMIEERNEIEtLE—E 1/,
HAEIBAMEN, YRE]A RooRandom: : randomGenerator () ->SetSeed (seed) XBENXMMFS, BB BI—FH
il grandom->Setseed(seed) , RIEEXROOFiItFRRMEHERE FESH1TIRE, RooFitHRR—LETEERAENAIERER

#HEEHIXME, EEHEMROOTHNZ BN EAEMEE, ZFRRooFitz FMIEfihE thFHZE AL RAIEHE,

SHIX N seed, BERN, EEFAEERIE, RAILER gRandom->Getseed () ZEF HATMIseed,

TDatime* starttime=new TDatime();
Int_t today=starttime->GetDate();
Int_t clock=starttime->GetTime();

Int t seed=today+clock;

g s W N =

RooRandom: : randomGenerator () ->SetSeed(seed);

Lesson 3 2D fitting

THRR TSNS

1 #include <TH2.h>

2  #include <TStyle.h>

3 #include <TCanvas.h>

4  #include <iostream>

5 #include <fstream>

6 #include "TF1l.h"

7  #include "TText.h"

8 #include "TLorentzVector.h"

9 #include "TVector3.h"
10 #include "TLorentzRotation.h"
11 #include "RooNumIntConfig.h" //no matter what, copy directly!
12
13 using namespace RooFit;

14  void test(){

15 //build gaussian pdf in two dimension

16 RooRealvar x("x","x",2.7,4);

17

18 RooRealVar meanx("meanx", "meanx",3.0967,2.9,3.2);

19 RooRealVar sigmax("sigmax","sigmax",0.03,0.01,0.06);
20 RooAbsPdf* gausx=new RooGaussian('"gausx", "gausx",x,meanx,sigmax);
21
22 RooRealvVar ax0("ax0","ax0",0.005,0.004,0.006);
23  RooRealvar axl("axl","ax1",0.01,0.01,0.02);
24  RooAbsPdf* shevx=new RooChebychev("shevx", "shevx",x,RooArgSet(ax0,axl));
25
26  RooRealvar y("y","y",2.7,4);
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RooRealVar meany("meany","meany",3.0967,2.9,3.2);
RooRealVar sigmay("sigmay","sigmay",0.03,0.01,0.06);

RooAbsPdf* gausy=new RooGaussian('"gausy", "gausy",y,meany,sigmay);

RooRealvVar ay0O("ay0","ay0",0.005,0.004,0.006);
RooRealVar ayl("ayl","ayl1",0.01,0.01,0.02);
RooAbsPdf* shevy=new RooChebychev("shevy", "shevy",y,RooArgSet(ay0,ayl));

//constructor with 2 pdf

RooProdPdf* sigxsigy=new RooProdPdf ("sigxsigy","sigxsigy", *gausx, *gausy);
RooProdPdf* bkgxsigy=new RooProdPdf ("bkgxsigy", "bkgxsigy", *shevx, *gausy) ;
RooProdPdf* sigxbkgy=new RooProdPdf ("sigxbkgy", "sigxbkgy", *gausx, *shevy) ;
RooProdPdf* bkgxbkgy=new RooProdPdf ("bkgxbkgy", "bkgxbkgy", *shevx, *shevy) ;

RooRealVar n_sigxsigy('n_sigxsigy","n sigxsigy",0,0,50000);
RooRealVar n bkgxsigy("n bkgxsigy","n bkgxsigy",0,0,50000);
RooRealVar n_sigxbkgy("n_ sigxbkgy","n_ sigxbkgy",0,0,50000);
RooRealVar n_bkgxbkgy("n_ bkgxbkgy","n_ bkgxbkgy",0,0,50000);

RooExtendPdf*signall=new RooExtendPdf("signall", "signall", *sigxsigy,n_sigxsigy);
RooExtendPdf*signal2=new RooExtendPdf("signal2",6"signal2", *sigxbkgy,n_sigxbkgy);
RooExtendPdf*signal3=new RooExtendPdf("signal3","signal3", *bkgxsigy,n bkgxsigy):;
RooExtendPdf*signal4=new RooExtendPdf("signal4", "signal4", *bkgxbkgy,n bkgxbkgy);

RooAddPdf
totalPdf("total", "total",RooArgList(*signall,*signal2, *signal3,*signal4),RooArgList
n_sigxsigy,n_sigxbkgy,n bkgxsigy,n_bkgxbkgy));

//generate data point

RooDataSet*datal;
RooDataSet*data2;
RooDataSet*data3;
RooDataSet*data4;
datal=sigxsigy->generate (RooArgSet(x,y),1000);
data2=sigxbkgy->generate (RooArgSet(x,y),2000);
data3=bkgxsigy->generate (RooArgSet(x,y),2000);
data4=bkgxbkgy->generate(RooArgSet(x,y),4000);

datal->append(*data2);
datal->append(*data3);
datal->append(*datad);

//fit
RooFitResult*result= totalPdf.fitTo(*datal,Save());

//x%x dimension
//create two canvases, because you have to know two dimensions fitting.

TCanvas*cl =new TCanvas("cl","Fitting X");
cl->cd();
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RooPlot*xframe=x.frame(RooFit::Title("Fit GausX"));

datal->plotOn(xframe);

totalPdf.plotOn(xframe,Name("fullModel"));
totalPdf.plotOn(xframe,Components(*signall),LineColor(2),LineStyle(1l),Name("Jpsidpsi
"))
totalPdf.plotOn(xframe,Components(*signal2),LineColor(6),LineStyle(1l),Name( "Bkgdpsi"
)) i
totalPdf.plotOn(xframe,Components(*signal3),LineColor(7),LineStyle(1l),Name("JpsiBkg"
)i
totalPdf.plotOn(xframe,Components(*signald4),LineColor(8),LineStyle(1l),Name("BkgBkg")
)i

TLegend leg(0.7, 0.7, 0.9, 0.9);

leg.AddEntry(xframe->findObject("fullModel"), "Full Model", "L");
leg.AddEntry(xframe->findObject ("Jpsidpsi"), "J/#psi_{#mul#mu2}J/#psi_ {#mu3#mud}",
"L");

leg.AddEntry(xframe->findObject ("Bkgdpsi"), "Bkg {#mul#mu2}J/#psi {#mu3#mu4d}", "L");
leg.AddEntry(xframe->findObject ("JpsiBkg"), "J/#psi_ {#mul#mu2}Bkg {#mu3#mu4d}", "L");
leg.AddEntry(xframe->findObject ("BkgBkg"), "Bkg {#mul#mu2}Bkg {#mu3#mu4}", "L");

xframe->Draw();

leg.DrawClone();

//y dimension

TCanvas*c2 =new TCanvas('"c2","Fitting Y");

c2->cd();

RooPlot*yframe=y.frame(RooFit::Title("Fit GausY"));

datal->plotOn(yframe);

totalPdf.plotOn(yframe);

totalPdf.plotOn(yframe,Name("fullModel"));
totalPdf.plotOn(yframe,Components(*signall),LineColor(2),LineStyle(1l),Name("Jpsidpsi
"))

totalPdf.plotOn(yframe,Components (*signal2),LineColor(6),LineStyle(1l),Name("BkgJpsi"
));
totalPdf.plotOn(yframe,Components(*signal3),LineColor(7),LineStyle(1l),Name("JpsiBkg"
)i
totalPdf.plotOn(yframe,Components(*signal4),LineColor(8),LineStyle(1l),Name("BkgBkg")
)i

TLegend leg2(0.7, 0.7, 0.9, 0.9);

leg2.AddEntry(yframe->findObject("fullModel"), "Full Model", "L");
leg2.AddEntry(yframe->findObject ("Jpsidpsi"), "J/#psi_ {#mul#mu2}J/#psi_{#mu3#mud}",
"L");

leg2.AddEntry(yframe->findObject ("Bkgdpsi"), "Bkg {#mul#mu2}J/#psi_{#mu3#mud}",
"L");

leg2.AddEntry(yframe->findObject ("JpsiBkg"), "J/#psi_{#mul#mu2}Bkg {#mu3#mud}",
"L");

leg2.AddEntry(yframe->findObject ("BkgBkg"), "Bkg {#mul#mu2}Bkg {#mu3#mu4}", "L");

yframe->Draw();

leg2.DrawClone();
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117 TCanvas*c3 =new TCanvas("c3","2D plot");
118  c3->cd();
119 TH2F* mytwojpsimass = new
TH2F ("mytwojpsimass", "mytwojpsimass",40,2.7,3.5,40,2.7,3.5);
120 datal->fillHistogram(mytwojpsimass,RooArgList(x,y)):;

121 mytwojpsimass->Draw('"colz");

122
123 |}
File Edit View Options Tools Help
Fit GausX

® 600 s w— Full Model
S 2 A Y
S B — Bkg | JAY
ey - M
2 u IN 125K
£ 500[— — Bkg _Bkg
o - whed et
w B

400 |—

300 |—

200 |—

100 }—

0 ¥ AN
2.8 3 3.2 3.4 3.6 3.8 4

I

File Edit View Options Tools Help
Fit GausY
™ E — Full Model
S 600 —Jhy Ny
S — Bkg, A
g ' Brg
S 500}— — BKg . _Bkg
i B
400}—
[ TaTa! —_
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File Edit View Options Tools Help
mytwojpsimass
mytwojpsimass
3.5 -
Entries 9000 O
Mean x 3.1
3.4 Mean y 3.094
Std Devx 0.1735
Std Dev :
33 y 0.1745
320y H
60
3.1
3 40
2.9
20
2.8
2. 0
%.7 2.8 29 3 3.1 3.2 3.3 3.4 3.5
L y.
1 #include <TH2.h>
2  #include <TStyle.h>
3 #include <TCanvas.h>
4  #include <iostream>
5 #include <fstream>
6 #include "TF1l.h"
7  #include "TText.h"
8 #include "TLorentzVector.h"
9 #include "TVector3.h"
10 #include "TLorentzRotation.h"
11 #include "RooNumIntConfig.h" //no matter what, copy directly!
12 using namespace RooOFit;
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void test(){

//build gaussian pdf in two dimension

RooRealvVar x("x","x",2.7,4);

RooRealVar meanxl("meanxl","meanxl",3.0967,2.9,3.2);
RooRealvVar sigmaxl("sigmaxl","sigmax1",0.03,0.01,0.06);

RooAbsPdf* gausxl=new RooGaussian("gausxl", "gausxl",x,meanxl,sigmaxl);

RooRealVar meanx2("meanx2","meanx2",3.686,3.5,3.8);
RooRealVar sigmax2("sigmax2","sigmax2",0.1,0.01,0.2);

RooAbsPdf* gausx2=new RooGaussian('"gausx2", "gausx2",x,meanx2,sigmax2);

RooRealvar y("y","v",2.7,4);

RooRealVar meanyl ("meanyl", "meanyl",3.0967,2.9,3.2);
RooRealVar sigmayl("sigmayl","sigmayl",0.03,0.01,0.06);
RooOAbsPdf* gausyl=new RooGaussian('"gausyl", "gausyl",y,meanyl,sigmayl);

RooRealVar meany?2("meany2", "meany2",3.686,3.5,3.8);
RooRealVar sigmay2("sigmay2","sigmay2",0.1,0.01,0.2);
RooOAbsPdf* gausy2=new RooGaussian('"gausy2", "gausy2",y,meany2,sigmay2);

//constructor with 2 pdf

RooProdPdf* gausxlyl=new RooProdPdf ("gausxlyl", "gausxlyl", *gausxl,*gausyl);
RooProdPdf* gausxly2=new RooProdPdf ("gausxly2", "gausxly2", *gausxl, *gausy2);
RooProdPdf* gausx2yl=new RooProdPdf ("gausx2yl", "gausx2yl", *gausx2, *gausyl);

RooRealvar n xlyl("nl","n1",0,0,50000);
RooRealvVar n xly2("n2","n2",0,0,50000);
RooRealvar n_x2yl("n3","n3",0,0,50000);

RooAddPdf
totalPdf("total", "total",RooArgList (*gausxlyl, *gausxly2, *gausx2yl),RooArgList(n_xlyl
,n_x1y2,n_x2yl));

//generate data point

RooDataSet*datal;
RooDataSet*data2;
RooDataSet*data3;
datal=gausxlyl->generate(RooArgSet(x,y),1000);
data2=gausxly2->generate(RooArgSet(x,y),1000);
data3=gausx2yl->generate(RooArgSet(x,y),1000);

datal->append(*data2);
datal->append(*data3);

//fit

RooFitResult*result= totalPdf.fitTo(*datal,Save());

//x dimension

//create two canvases, because you have to know two dimensions fitting.
TCanvas*cl =new TCanvas("cl","Fitting X");

cl->cd();
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RooPlot*xframe=x.frame(RooFit::Title("Fit GausX"));

datal->plotOn(xframe,Name( "datal"));

totalPdf.plotOn(xframe,Name("fullModel"));

totalPdf.plotOn(xframe,Components (*gausxlyl),LineColor(2),LineStyle(1l),Name("Jpsidps
i"));

totalPdf.plotOn(xframe,Components (*gausxly2),LineColor(6),LineStyle(1l),Name("JpsiPsi
28"));

totalPdf.plotOn(xframe,Components (*gausx2yl),LineColor(7),LineStyle(1l),Name("Psi2SJp

si"));

TLegend* leg= new TLegend(0.7, 0.7, 0.9, 0.9);
leg->AddEntry(xframe->findObject("datal"), "Data", "pe");
leg->AddEntry(xframe->findObject("fullModel"), "Total Fit", "L");
leg->AddEntry(xframe->findObject ("Jpsidpsi"), "J/#psi {#mul#mu2}J/#psi {#mu3d#mud}",
"L");

leg->AddEntry(xframe->findObject ("JpsiPsi2s"),

"J/#psi {#mul#mu2}#psi(2S) {#mu3d#mud}", "L");

leg->AddEntry(xframe->findObject ("Psi2SJpsi"),

"#psi(2S)_ {#mul#mu2}J/#psi_ {#mu3#mud}", "L");

xframe->Draw();

leg->Draw( ) ;

//y dimension

TCanvas*c2 =new TCanvas('"c2","Fitting Y");

c2->cd();

RooPlot*yframe=y.frame(RooFit::Title("Fit GausY"));
datal->plotOn(yframe,Name("datal"));

totalPdf.plotOn(yframe,Name("fullModel"));

totalPdf.plotOn(yframe,Components (*gausxlyl),LineColor(2),LineStyle(1l),Name("Jpsidps
i"));

totalPdf.plotOn(yframe,Components (*gausxly2),LineColor(6),LineStyle(1l),Name("JpsiPsi
28"));

totalPdf.plotOn(yframe,Components (*gausx2yl),LineColor(7),LineStyle(1l),Name("Psi2SJp

si"));

TLegend leg2(0.7, 0.7, 0.9, 0.9);

leg2.AddEntry(yframe->findObject("datal"), "Data", "pe");
leg2.AddEntry(yframe->findObject("fullModel"), "Total Fit", "L");
leg2.AddEntry(yframe->findObject ("Jpsidpsi"), "J/#psi {#mul#mu2}J/#psi {#mu3d#mud}",
"L");

leg2.AddEntry(yframe->findObject("JpsiPsi2s"),

"J/#psi {#mul#mu2}#psi(2S) {#mu3d#mud}", "L");
leg2.AddEntry(yframe->findObject("Psi2SJpsi"),

"#psi(2S)_ {#mul#mu2}J/#psi_ {#mu3#mud}", "L");

yframe->Draw();

leg2.DrawClone();
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103 TCanvas*c3 =new TCanvas("c3","2D plot");

104  c3->cd();

105 TH2F* mytwojpsimass = new TH2F("mytwojpsimass", "mytwojpsimass",40,2.7,4,40,2.7,4);
106 datal->fillHistogram(mytwojpsimass,RooArgList(x,y));

107 mytwojpsimass->Draw("colz");

File Edit View Options Tools Help |File Edit View Options Tools Help
Fit GausX Fit GausY
® F & Data ® F & Data
5 350F ﬂ — Total Fit 5 aoF l — Total Fit
= = —Jhy e F —Jhy Iy
g - 142 = F 112
2 300 o J/‘Vu v(ﬁgfm 2 - ﬂ . J"Vu v(égfm
2 F ’ s, 5 aoof ) sy, v
a  F a F ’
250 -
3 250
200 E 200 :
F A - b
150 I \ 150 \
100} 100 : f ...... ‘
sof .§,}§§~k sof -
E 1 ® ‘Q\? - \ g
ok /' L .\“&: = 1 B
.8 3

3.2 3.4 36 3.8 28 3.2 3.4 36 3.8
X y

Lesson 3+ Pull Plot

HENEEMUSHENRERZBUEREHNEFRIFINE, MBEHpullDfh, MEITEUSHENEERE
AR T EI AR R

1  RooPlot *xfpull=x.frame(RooFit::Title(" "y);//Bl# RooPlot MWHR xfpull, FAFEH x %
B pull HFE
2  RooHist *pullx=xframe->pullHist("data","all"); //M xframe FPIRENVEUEFEEI pull 97,
FHRIFERME xfpull A, XEENNIRExframe BRI RAIName (), LA
totalPdf.plotOn (xframe,Name("fullModel"));{REIpullHist () BEEMMNIZE"fullModel"
xfpull->addPlotable(pullx, "p");
xfpull->GetXaxis()->SetTitle("J/#psi_{#mul#mu2}");
xfpull->GetXaxis()->SetTitleSize(0.15);
xfpull->GetXaxis()->SetLabelSize(0.12);
xfpull->GetYaxis()->SetTitle("Pull");
xfpull->GetYaxis()->SetTitleSize(0.15);
9 xfpull->GetYaxis()->SetLabelSize(0.1);
10 xfpull->GetYaxis()->SetTitleOffset(0.2);
11
12 //fFEEf c2 LBIEMDFEM pad2l M pad22, H3lAFEHIIMEERT pull H2%HE,
13 //7f padll Lt4%H v HEMNEER xframe B leg, TPadMUEFMTLegendMIRM, #BEEXT
TCanvasfIUEX R
14 TCanvas cl("cl","cl",800,600);
15 cl.cd();
16 TPad padll("padll",'"padll",0,0.3,1,1.0);
17 padll.SetTopMargin(0.08);
18 padll.SetBottomMargin(0.005);
19 padll.Draw();
20 padll.cd();
21  xframe->Draw();

0 N o U W
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22
23
24
25
26
27
28
29
30
31
32
33
34
35
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leg.Draw();

//1E padl2 LE4Hl v #HEH pull PHE yfpull
cl.cd();

TPad padl2("padl2","padl2",0,0.0,1,0.3);

padl2
padl2
padl2
padl2
padl2
padl2

.SetTopMargin(0.005);
.SetBottomMargin(0.4);
.SetGridx();
.SetGridy(2);

.Draw();

.cd();

xfpull->Draw();

cl.Update();
cl.SaveAs("cl.pdf");
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Events /(0.013)

First Step of Linux and Root - written by zhuf

Fit GausX

= Full Model
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Jhy * " BKg
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w
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