PP 5 2 VB S Y
LU 71T

#H+—F: ROOTTEHUE
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ARHHE R

B [TreefTChain®gy3ikis
B B 5EeFRTE
m B 5 BEayizFH

mJoIRER . Add, Divide, ...

m)a—1k: Scale

m ROOTH ey IR&
m EB5 EEhl-OFit();
m Graph#hIn&

B 2R3 —LENXRKITE




ROOT XA )T H =

[/t root> 1, A4 fFEOA H e Emyfile.root H s H,
//5E0R b, rootSC AR S E— A B 3%
TFile *fname=new TFile("myfile.root","recreate");

//gDirectoryg 7 27 H=x, Elmyfile.root
// AT L mkdirsg 20 ROOT XA ) i — 4>+ H %, Wsubdir
gDirectory->mkdir("subdir");

/[N E|subdiry H 3

. " T E] ﬁthzJpsupmaMD 1_Data.root
gDirectory->cd("subdir"); RS
- |mytree; 1
//ﬁlJ @'rrree EI JIjLI::-EJpslp:uH:Tree 1
* _ e mytree; !
-I_rree tree new ] ] EI ﬂLhEJpslpplwsTree 1
TTree("tree","tree in subdir"); e mptres;
_____ EI ﬂLhEJpslpplTree 1
47 =gl N v e . e mytree;
///Iﬁ‘tree'ﬁiu él HU H %’ EI]SU bd ! rIZIIl EI ﬂGetIntegratedLummn:nsityﬂ
tree->erte(); A S B | LumiTuple; 1




FERTree

NIl

B

>
A

[¥1Branch

void tree3AddBranch() {
TFile f("treel.root" ,"update" );
Float_t new_v;

TTree *t1 = (TTree®)f->Get("t1" );

TBranch *newBranch = t1->

Branch("new_v" ,&new_v,"new_v/F" );
//read the number of entries in the t1

Int_t nentries = (Int_t )t1->GetEntries();

for (Int_t i =0 ;i < nentries;

i++)<{

new_v= gRandom->Gaus(0 ,1 );

newBranch->Fill();

¥

t1->Write(™” ,TObject::kOverwrite); // save only the new

by

»

X B —Aroot, JRAG U E

==

1111 9

,?E, ‘\ D Y SwEe
—ﬁg“/{ JLD !



TR RS InE IBranch

void tree3AddBranch() {
TFile f("treel.root");
Float_t new_v;
TTree *t1 = (TTree®)f->Get("t1" );
t1->SetBranchStatus("*",1);
TTree *h1l = t1->CloneTree(0);
h1->Branch("new_v" ,&new_v,"new_v/F" );
//read the number of entries in the t1
Int_t nentries = (Int_t )t1->GetEntries();
for (Int_t i =0 ;i < nentries; i++){
t1->GetEntry(jentry); //read from original tree t1
new_v= gRandom->Gaus(0 ,1 );
//can add selection here to only save passed events.
if(cut) continue;
h1->Fill();
b
TFile f2("new.root”,"recreate”);
h1->Write(); // save only the new

by

Save HrHtree! (FHIRZK, HFLAE? 7))
iR Hlfcut, save, auto *h1 = (TTree*)t1->CopyTree(cut)

5



TTree::AddFriend

R
g h T —
ft1 i e W -
e / —
'_,",<

m

ft1.v1
tree

tree:var ft2.v2

e entry 2

E\:REAEE

T vER] Lk Treedia K oG Treek

m|

(. treen] DLGEENFEL, ft2 A &

m e TreeEntries M 2> =55 Tree

6



P TreefiTfile, 71

AddFriend

void treelAddnew() {

TFile f("treel.root");

TTree *t1 = (TTree®*)f->Get("t1" );

Int_t nentries = (Int_t )t1->GetEntries();

TFile f1(“treelf.root”,"recreate);

TTree *t1f = new TTree("t1f" ,"a friend Tree" );

Float_t new_v;

tif->Branch("new_v" ,&new_v,"new_v/F" );

for (Int_t i =0 ;i < nentries; i++){
new_v= gRandom->Gaus(0 ,1 );
t1f->Fill();

b

fl.cd();

t1f->Write();

¥

void treelr()

{

t1->AddFriend(“t1f”,"treelf.root”);
t1->Draw(“tif.new_v:px”,"t1f.new_v>0");

¥




TChain: 2N root 3L A28 (1)

TChainXt &2 a5 [Ftree JROOT LA 1 71 3
Z W FMTChainih 4
http://root.cern.ch/root/html|526/TChain.html

void exChain() {

TChain* fChain= new TChain(“t1");
[/ AT X 2 fChain,  BUARHE 75 2L InEE 73 root 304

fChain->Add(“Lec4/tree*.root”);

//HE 3 AN eaf, dintrack
fChain->Draw("px”);

b

AN

EE: R, fChainZF[ETF— > KrootXX & ry—1
K" ZNHFESHNEGFRAREXHEFREFR
A1 (10120 Q)




TChain: 23#H1 2/ root >t F] 25 (2)

i root 3 H A3 2 7E F H 3subdir T,
NI A] DL E X
TChain* fChain= new TChain("subdir/t3");

B KT H SRR 4 A wR e A () R 2
TChain* fChain=new TChain();

fChain->Add("rootfiles/*.root/subdir/t3");

e NXHEATLIEH,

1) ROOT iy H 3 subdirs 24t 11 H s rootfiles[q] SE 47 ;
2) ROOTI RN 4R IX AR T H %

3) TTree, EIt37EixX BWRMLIT H =




1504 T Tree ]2 A4

m MakeClass,MakeSelectorfjiz

~

et 2AT B FTAXHAHex51.root, H+aHE H4d0tree, T
A MakeClassstMakeSelector& 7742 7 X HFa sk X

(EHFTE)

root [0] TFile f("ex51.root"); A 20774 Lit4 . hfit4 . Ce i,
root [1] .Is
TFile** ex51.root g AnaFrame.h#l

TFile* ex51.root AnaFrame.C3 44

KEY: TTree t4;1 Reconst eygHfts
root [2] t4->MakeClass(); i) 58 X UL K Branchiibik % 5E
Y. t4->MakeClass(“"AnaFrame”); SINTHEZEER B4 B B 5E il o

root [0] .L AnaFrame.C
root [1] AnaFrame t4
root [0] t4.Loop()

MakeSelectort] FH =24

I=k:-3)
LA

10




T3 M HE SR I A 2

22 Y AR R

virtual Int_t Cut(Long64_t entry);

virtual Int_t GetEntry(Long64_t entry);
virtual Long64_t LoadTree(Long64_t entry);
virtual void Init(TTree *tree);

virtual void Loop();

virtual Bool_t Notify();

virtual void Show(Long64_t entry = -1);

LOODEI"JEE?S*@:
Long64_t nbytes = 0, nb = 0;
for (Long64_t jentry=0; jentry<nentries;jentry++) {
Long64_t ientry = LoadTree(jentry);
if (ientry < 0) break;
nb = fChain->GetEntry(jentry); nbytes += nb;
// if (Cut(ientry) < 0) continue;

»

Limly




NG

m TTreel) ¥ Branch

m TChainZ#r & H [ 2R 4574 1 2 > root 3 A
chain->Add(...);

m B3R T HESE

12



BHEFEBEE—1K(])

https://root.cern.ch/doc/master/classTH1.html

BT EH—4
void TH1::Scale(Double t c1, Option t *option)

0 H 7 BN X R F1E (BinContent) 3 Lhcl
% sum=h1->Integral()
h1l->Scale(cl)zZ g,

h1l->Integral() = cl*sum

AN ¥, hl->Scale() %HEZNL(ERiIAcl=1)

"I9—4L" 5, AMYBinContentZ®4t T, BinErrorti 23y T

13



http://root.cern.ch/root/html522/TH1.html
http://root.cern.ch/root/html522/TH1.html
http://root.cern.ch/root/html522/ListOfTypes.html
http://root.cern.ch/root/html522/ListOfTypes.html
https://root.cern.ch/doc/master/classTH1.html

B BEeIE—1K(2)

IH—1e 5 A T EEB M oA, o X 51 .
Frbk, 20877 BIE—420FR 50 A1 53R4T b B

root[0]THI1F *hl=new THI1F("h1","",100,-5,5);
root[1|THI1F *h2=new THI1F("h2","",100,-5,5);
root[2]h1->FillRandom("gaus",5000);

root[3 |h2->FillRandom("gaus",10000); I — s

1

2

3]h2->FillRandom("gaus",10000);  ———— =
root[4]float norm=1000; : . °°°°°°°°°°°°°°
root[S]h1->Scale(norm/h1->Integral()); _ HHHM\
root[6]h2->Scale(norm/h2->Integral()); _ HH m
root[7]h1->Draw("e"); E ”

root[8]h2- >Draw ‘e,same”’) ;

= Draw() é&[ﬁ]’}ﬁilﬁ

"IH—{k"2Z J5, hlBih2->Integral()=norm
fE[F]— 5k B _Em] LR B BB 2D o A 250 14




BHEFBEmMiEH(])

1. S EFEH#TIUNEFEEE, —cZ28HPEERNE X
Lt an s A~ B.7 B RIAR N5 AN BEAL AR = B R A 114 X ]
2. MANE R EMIENEEE, XIER/ANX EEOHE F A A & X
DU ) 3 S5 e 3fe g 3 ) X
it &= (BinContent) A 0. AHuL. AH3Re. AHBR
3. R FEIEMME S TR E, FEAXNROOTHIA H
WHTHLIW A SRS R k2, R

TH1::SetDefaultSumw2(); :
$~ﬁ~EE%zI

void SetDefaultSumw2(Bool t sumw2 = kTRUE)
//static function. When this static function is called with
sumw2=kKTRUE, all new histograms will automatically
activate the storage of the sum of squares of errors,

ie TH1::Sumw2 is automatically called.

15


http://root.cern.ch/root/html522/src/TH1.cxx.html
http://root.cern.ch/root/html522/ListOfTypes.html
http://root.cern.ch/root/html522/ListOfTypes.html
http://root.cern.ch/root/html522/ListOfTypes.html
http://root.cern.ch/root/html522/TH1.html
http://root.cern.ch/root/html522/TH1.html

BEEm™NiEH(2)

M0 F AT AR SR EE S, st & .

root[ 1]TH1::SetDefaultSumw2(); S wE LHCh 17May2016 | .
root[1]TH1F *h3=new TH1F(*h1); %EE: Eit - AK Tt
roof(2]h3->Add(h1h2.a.b);

zE 3. h3#BinContent ™
%EZa*hler*hz*kjfﬁg , —Ma=b=1 Wi ) 33“?;{@5%00

)

FRI: H T SEEGIU &1 o Ai R SR ARSI -

root[1]THIF *h3=new THI1F(*hl);
root[2]h3->Sumw?2();/t% B] 7E € X h3HjTH]1::SetDefaultSumw2();
root[3]h3->Add(h1,h2,a,-b);

zE 8. h3fBinContentf#{a*h1+b*h2 & #, —Mta=-b=1

IR : o =\Jo} +07 = \Jn +n, (BBEN1IFIN2H7) )




B Eem iz (3)

FABR | %8 T ReERTH5 |
root[1]THIF *h3=new THI1F(*hl);

1
root[2]h3->Sumw2(); o= [+ (b2
root[3]h3->Divide(h1,h2,a,b); 1111}
root[4]h3->Divide(h1,h2,a,b);

B2 WRh1IMh2 A%, BEA7p? ih185Th2

root[4]h3->D|V|de(h1,h2,a,b,"B"); \/"laj;‘l)

IS AT BRI

MR | % FIT X A BEAT W AR S I IE

root>THI1F *h3=new THI1F(*hl);
root>h3->Sumw?2(); 1 1
root>h3->Multiply(h1,h2,a,b); O =M ==+ —

n.n,

17



B ERNEZH/ e iR =30

& TIAROOTHMRME T e B —4H T K
iz HIIEE, (EXmASERIIRE— € 217411
. BZIE0 T, P FEMEA 3 S0
BESREE, FHMNEE TR,

H CORBEAT B R 2R HIERIE, BH CWEIRE:

GetBinContent (nbin)

GetBinError (nbin) WS I BAR 2T
SetBinContent (nbin,value) JEAR TN A4 T

SetBinError (nbin,error)

18



U A B 2[R 22 )

I NN EE
N h2
26 o Entries 1000
s Ed EHI-ADI ~ + EH3-ADI i Mean — -0.02329
Eg EHI-AD2 ~ + EH3-AD2 s il Std Dev  1.003
% EH2-ADI  +EH3-AD3 -
¢ EH2-AD2  + EH3-AD4 :
BE - | ’

Single-event rate [Hz]

ro ro ro
o [e— ro
[ [ [
&3
|
_

19 -

C | | | | | | | | | | | | |
12/01/01  12/07/01  12/12/31  13/07/02  13/12/31
Date (Year/Month/Day)

TR, B, ARRREE S, AL, B,
I EIE B 19




EL 7 B ] ) — S T

hSim->GetXaxis()->SetLableSize(0.05): 1B B R IS
hsim->GetXaxis()->SetTitleSize(0.05); A 7 léﬁﬁ FEVRIT]
hSim->GetXaxis()->SetTitleOffset(1); Al ’ff ’ —‘/\/\*%

hSim->SetTitle("Simulation and Fit Result"); Tﬁii E[/(J *ﬂ‘ {ﬁ o

hSig->SetLineColor(kRed);
hSig->SetLineWidth(2);
hSig->Rebin(10);

hSig->Draw("same");
TLegend lege(0.3,0.3,0.5,0.5,”leg”);
lege.AddEntry(hSim,”Sim”)

lege.Draw()

20



A T IR Context sensitive menu
[/ I:[ | ; i L ( 1 ) B New Fit Panel M=
Current selection: htemp:=TH1F
El — ) A) A e . .
WA R B oA B L, A, HIE T R ﬁﬂmmw
\ N - . N — Function
{/EJZ,-EIDE\I" JZET%FItPanel’ ﬂuEFﬂPaneltF'lZHﬁ_ Cgam> Operation
VAN > 2z /N o N " Add () Gonv
FEAMEANET, B4 s Al ) | © e j
B, %, o
Selected:
{: . ' gaus G&t Paramehem
el B < —
File Edit View Options Inspect Classes Help | [ Fit Settings
Method
Ip_xl Entri:stemp23457 IChi~square zl User-Defined... |
= Mean 0.004576 W i
900 I RMS 1.002
= TH1F::htemp S I el :I ™ No Chi-square
800 3 Add Fit Options
700 f_ Divide ™ Integral ™ Use range
- DrawPanel [~ Besterrors [ Improve fit results
600 1" Fit / ™ Allweights = 1 ™ Addto list
500 f— ™ Empty bins, weights=1
- Multiply Draw Options
400 — Rebin
- SetMaximum I SAME
300 SetMinimum " No drawing
= ShowBackground ™ Do not store/draw Advanced... I
200 3 ShowPeaks
100 f_ Smooth
— SetName
11 I Ll Ll I Ll 1l I 1Ll . .Lllif"-l'\J-LL.L L l Ll
0 -4 -3 -2 -1 SetTitle 3 4 ( Fit \D Reset Close |
Delete 324
DrawClass LIB Minuit | MIGRAD | Itr: 5000 |Pm:DEF | Y

LLrainingdt snomesydngZuwswor




h)

__’_A

/Ny

A

it

X

(2)

BT =Tl & . FF7EOptionssic ik F

Fit ParametersiZ i,

m] LUE 25 1Y

+
4

Y

File Edit View Inspect Classes Help
| px I v Auto Resize Canvas htemp
Resize Canvas
—— Entries 23457
— Move Opaque
900 = Resize Opaque Mean 0.004576
800 — Interrupt RMS 1.002 J
- Refresh { ndf 1048/7
700 — Pad Auto Exec
— = Constant 879.2+ 71
600~ v Statistics Mean  0.00653 + 0.00653
C v Histogram Title
500 — \Sigma  0.9963+ 0.0047
— Can Edit Histograms
400 —
300—
200
100—
0 1

)

MEEREH 7=
W A I3 S
R BHIE. B
JiZ, VLR A
4 i chi2/ndf

FE AR X AL
S llE-
DAEEEENX
BRI &

2) A EEHE AL

22




E BT E(3) TR

hpx->Fit("gausn"); o= T x

hpX—>Fit("gausn","",""’—3’3); - Z;agev 00014232
TF1 *gaus = (TF1*)hpx->GetFunction("gausn"); " bon o0

Constant 2336+ 15.3
0.006345 + 0.006527
0.9968 +0.0047

if(gaus!=NULL) gaus->SetLineColor(2);

600—

EPPESENE o
TF1 *fcn = new TF1("fcn”,"gaus”,-3,3); 2ol

hpx->Fit(fcn,”"R");

"R" Use the Range specified in the function range

px of track | hpx

gStyle->SetOptFit(); [/ B LS I o T
A MR T 24 S BN S BIE wnf Sl
fcn->SetParameters(500,mean,sigma); . E——
& e S 15 2 2 .

Double_t mypar[3];
fcn->GetParameters(&mypar[0]);
fcn->GetChisquare();

iz47: root - A
oot [0] .L ex51.C EHQEXEI’J B EETHE

200 —

23



ROOTE T € X ] PR %X
m gaus, expo, polN, ChebyshevN,

landau, gausn

“gaus” Gaussian function with 3 parameters: f (x)

“expo”An Exponential with 2 parameters: f(x) =

= pOxexp(-0.5%((x-p1)/p2) "2)

exp (pO+pl*x)

“polN” A polynomial of degree N, where N is a number between 0 and 9: £(x) = p0 + pl*x + p2*x2 +...

“chebyshevN” A Chebyshev polynomial of degree N, where N is a number between 0 and 9: £(x) = p0 + plxx

+ p2* (2*%x2-1) +...

“landau” Landau function with mean and sigma.
G110 denlan (see TMath::Landau).

This function has been adapted from the CERNLIB routine

"gausn Normalized form of the gaussian function with 3 parameters £ (x) = pO*exp(-0.5*((x-p1)/p2)~2)/(p2

*sqrt (2PI))

24



WS ETE(3) B
.../Lec5/ex52.C

] . N " | Lorentzian Peak on Quadratic Bkm x2 I ndf 58.93 /54
I (Breit-Wigners3 47 ) il _ — IR BREUR - ::(1) 0.8646 2 0.8918
F&E@Ty\é\(—‘:/tlg6/l\7j§ﬁ) 905_ ........................ A T S p§ -13:32;0:98
O T T O AR SR
$ROOTSYS/tUtOFia|S/fit/FittingDemo_C 705_ .................................................. 1 T S p5 0.9873 + 0.0113
5 B XA iR % (background ) A L4k i E 1 ]
b% % (lorentianPeak), 7€ SCIX P54~ bR 4L " wA R b
(R LA R 2 fitF unction “E B o e
HMHfitFunctionsE L TF 154X F Y i
20 y/ .................................. —*—gati Jael
C ' —— Background fit
10 :_++ ‘ — Signal fit
b = Global it
00/ o5 1 a5 2 25 3

TF1 *fitFcn = new TF1("fitFcn", fitFunction,0,3,6);
X5 REIX 8 N0-3, 612

fitFcn->SetParameter(4, 0.2); NHANSH0KWIE (width)
fitFcn->SetParLimits(5, 0.6,1.4); A& S ¥4 B BUE TG H

iz47: root -l —
root [0] .L ex52.C = TLegend K1 H

25




Chi2 Fit or Likelihood Fit

m TH1::Fit(TF1* f1, Option_t*
option="", ...)

m option =
R - Use the Range specified in the
function range
L - Use Loglikelihood method (default
is chisquare method)
For low statistics histogram, this is a
must-do.

26



WEFEE

.4,
7,
e

A ET R C A Be T 2 /RE K, 10 — ..................... ---------------- ................... ................. ...........

AR TR AT R 5 R ?

const Int tnl = 10; )
Double_t x1[] = {-0.1,0.05,0.25,0.3 F A~ |: Znen|l-\

p3 500+ 445.7 |:

Double_t y1[] = {-1,2.9,5.6,7.4,9,9. r-ifrrifrt  cmium} SRo

Double_t eXl :] | {05,1907907904, .2:_I ..... | ..... o ] — .....

C 5 , 0.6468/3 | :
__,~ . ......... po 2.1841 0.8448 . .................. , ...........
p1 17.33 + 6.364

2/ ndf

032 0 0.2 0.4 0.6 0.8 1

Double teyl[] = {.8,.7,.6,.5,.4,4,5,.6,.7,.8};
TGraphErrors *grl = new TGraphErrors(nl,x1,yl,exl,eyl);

grl->Fit("pol6","q");

grl->Draw("Ap");
)

HHR, —EZIAp

N

\ A —/NTGraph: & X EEdEE,
FAHHE SR ERNR ZE

H— 62 T &
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TRV R e BAT IR N, )

m 2100006 100D 4 i i T Ae A4S, 3
HESR p=
1. HEIRECRIL G, &S El, e

0, o=1

R ELER, n, o, chi2/ndf

. H]_ R

=ANAEEWI AT

2. 5 A

RS, [ Ep=0.05, cHH,

IE%H@J o, ch|2/ndf

. H iR
m XLk 3

PANAE L 0 AT

R RS o, chi2/ndfit A5,

[H| £ — g
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BCE AR, BEIE ANH U

m i B R/ NER (default 100G)
m [ [ree::SetMaxTreeSize(int size);

m % 1: aTree->
SetMaxTreeSize(500000000); //

500M, otherwise split into a new file,

a new file with a name of the style "file_1.root" if the original
requested file name was "file.root".

m R SO
m [ [ree::GetCurrentFile(); //get the
pointer to the current file

m OutFile->Close();

29



