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What is ROOT?

Object Oriented Framework for Data Analysis

Refer to http://root.cern.ch
for documentation and installation instructions
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What are the capabilities of

‘L ROOT?

= Histograms and fit
= Graphic and scatter plot (2D, 3D)
= I/0 on file
= Specialized for histograms and Ntuple (TTrees)
= Support for data analysis
= User interface

= GUI: Browsers, Canvas, Tree Viewer

= Command line interface: C++ interpeter (CINT)
= Processor for scripts (compiled C++ < interpreted C++)
= Possibility to

= use ROQT classes in external programs

= ROQOTify your own classes




* The framework organization

= Everything is
controlled from
the SROOTSYS
environment
variable

= Directories for
binaries, includes
and compiled
libraries

= Specific tutorials
for different user
applications

root.exe
rooteint
root-config

libCint.so
libCore.so
libEG.s0
*libEGPythia.so
*libEGPythiaé.so
libEGVenus.so

libGraf3d.so
libGui.so
libGX11.s0
*1ibGX11TTF s0
libHist.so
libHistPainter.so
libHtml.so
libMatrix.so
libMinuit.so

libNew.so

libPhysics.so
libPostscript.so
libProofso
*1ibRFIO.s0
*1ibRGL.so
libRint.so
*libThread.so
libTreeso
libTreePlayer.so
libTreeViewer.so

$ROOTSYS

binibf Htutorials ISStest M Clude

EditorBar.C
Ifie.C
analyze.C
archi.C
arrow.C
basic.C
basic.dat
basic3d.C
benchmarks.C
canvas.C
classcat.C
cleanup.C
compile.C
copytree.C
copytree2.C
demos.C
demoshelp.C
dialogs.C
dirs.C
ellipse.C
eval.C
event.C
execl.C
exec2.C
feynman.C
fildir.C
file.C
fillrandom.C
first.C
fitl.C

fitl C.C

fitslicesy.C
formulal.C
framework.C
games.C
gaxis.C
geometry.C
gerrors.C
gerrors2.C
graph.C
hldraw.C
hadd.C
helient.C
heons.C
hprod.C
hserv.C
hserv2.C
hsimple.C
hsum.C
hsumTimer.C
htmlex.C
i0.C

latex.C
latex2.C
latex3.C
manyaxis.C
multifit.C
myfit.C
nad9.C
nad49geomfile.C
nad9view.C
nad9visible.C

ntuplel.C
oldbenchmarks.C
pdg.dat
psexam.C
pstable.C
rootalias.C
rootenv.C
rootlogoff.C
rootlogon.C
rootmarks.C
runcatalog.sql
runzdemo.C
second.C
shapes.C
shared.C
splines.C
sglereatedb.C
sqlfilldb.C
sglselect.C
staff.C
stafl.dat
surfaces.C
el.C
testrandom.C
tornado.C
tree.C

two.C
xyslider.C
xysliderAction.C
zdemo.C

Aclock.cxx
Aclock.h
Event.cxx
Eventh
EventLinkDefh
Hello.cxx
Hello.h
MainEvent.cxx
Makefile
Makefile.in
Makefile.win32
README
TestVectors.cxx
Tetris.cxx
Tetris.h
eventa.cxx
eventb.cxx
eventload.cxx
guitest.exx
hsimple.cxx
hworld.cxx
minexam.cxx
SITESS.CXX
tcollbm.cxx
teollex.cxx
test2html.cxx
tSiring.cxx
vlazy.cxx
vmatrix.cxx
VVECLOr.CXX




ROOT libraries

Root CORE cl

o
_Minuit | _Tree | | Hist | =) N
| Matrix | 4 4 » |
? / Graf
- n /7 |\
[EGPy‘(h:][EG(lonual E " ) “. O
/ Graf3d | GPad |
) N
[Tiead
= = :
GXT1_|%om | (GREE) (5
Rint
LN (i | -

More than 350 classes
= Allstart with T

More than 40 libs
Minimal dependencies
Core libraries:

= |libCore (essentials)

= |ibCint §C++ interpreter)
= [ibRIO (I/0O)

For a batch program w/o
graphic display adds

= libHist

= libTree
TPluginManager dinamically

loads libraries at the need

Example: histogram fit 2>
libMinuit dinamically plugged



! Basic and commands



* How can we talk to ROOT?

= ROOT Command Line
C++ interpreter

s Interactive GUI

= buttons, graphic
menus, etc.

= Macro, external
applications with ROOT
classes, libraries (C++
compiler)

Inferface
(GUI)

Command Line
INterpreter mmmmm—
(CINT)




GUI, Command line or Macro:
i when and what

s GUI
= quick tasks using "standard" features
= fine-tuning of plots, adjustments, labels, etc.
= Command line
= quick "real-life" analysis, check outputs (e.g. print
tree content)
= Get numbers quickly (e.g. get histo entries)
= Macro

= All more complex analysis tasks will required
dedicated (compiled) macros

= Full control and flexibility for input and output




ROOT: command line and GUI
Enter in ROOT >

FRARARAR KRR R KRR KKK KKK KK KoK KKK KA KA KRR KK

Quit ROOT

r oot [ O ] ° q FreeType Engine vl.x used to render TrueType fonts,
CINT/ROOT C/C++ Interpreter version 5,14,83, Apr 5 2001

& ROOT Object Browser -mm Type ? for help, Commands must be C++ statements,

Enclose multiple statements between { I,

WELCOME to ROOT

Yersion 3,01/00 23 fApril 2001

You are welcome to visit our leb site

*
¥
™
¥
™
* http://root,cern,ch
%

*

*
X
*
*
*
*
*
*
*
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Eile View Options Help root [0] |}
| 23 Current dir | QI MTTEI!'

| All Folders | Contents of "

Jroot Jhomeighifspanacekiroot2Siroot

e _— - Browser opening

TBrowser b;

| 3 Otwects. | 4




‘-L What can we do with GUI?

= ROOT files search and open
= Histogram drawing
= Context menus with mouse right botton click
= Draw panel:
=« Graphic Options, Parameters choice, ...
= Fit panel:
= Parameters choice, limits, etc.
= Add text, legend or other objects (Toolbar) N ==
= Manage graphic windows (TCanvas)
= Selection of lin/log scales

= Save plots (image, macro, rootfile) T
= ROOT macros search and execute

10



ﬁ GUI: basic navigation by clicking

= Left Click on object " THIF:htemp
= Select DrawPanel
Fit
« drag FitPanel
H Sethaximum
m [E€SlZe SetMinimum
I I SetName
= Right Click  pu——
= context menu Delete
= Class::name 3:232:2‘22
= methods Durnp
Inspect
= Middle Click
. setlineéttributes
= actlivate canvas - SefFillAttibutes
= freezes event status bar SetMarkerAtnutes




Basic commands of ROOT

| c1

=03

File Edit View Options Inspect Classes

Help |

ROOT session

C:\Documents and Sett
I AR R RN RRRERERRRR]
s

WELCDO

Uersion 5.88/

You are welcome
http://»

P

”

Compiled on 15 Decemb

CINT/RO0OT C/C++ Inter
Type 7 for help. Comm

finestra grafica

File Edit View Options Inspect Classes

=Jokd

Help

Enclose multiple stat
root [B] TCanvas c
root [1] TCanvas *d = new TCanvas(“"mycanvas'
root [2] d->Divide(2,2)

root [3]

12



‘-L Three types of command

1. CINT commands start with ™.”

root[0] .7
= List of aII CINT commands

root[l] .x [filename]

o Iﬁoaﬂs )[ﬁlename] and runs the function [filename] (same name of
the file

root[2] .L [filename]
= Load [filename]

2. Shell commands start with ™. 1”, ex.
root[3] .! 1s

13



‘-L Three types of command

3. (Kind of) C++-like syntax

root [0] TBrowser *b = new TBrowser|()

or
root [0] TBrowser *b = new TBrowser()

""" is optional:
If it is non given, ROOT shows the return value (if any) of the
command :

root [0] 23+5 // shows the return value
(int) 28

root [1] 23+5; // no return value

root [2]

14



Getting help from the
command line

= Start writing and press TAB key for auto-completion
s Classes

= [] TCa [ TAB]
Completed to TCanvas
= List of methods
= [] TH1D: :GetMe [TAB]
GetMean ()
GetMeanError ()
= Parameters and return types of methods

= [] TH1D* hl = new THI1D ( [TAB]

TH1D THI1D (const char* name, const char* title,
Int t nbinsx, Double t xlow, Double t xup)

TH1D THI1D (const char* name, const char* title,

Int t nbinsx, const Float t* xbins)
- - 15



! Functions and histograms

16



i 1-dim functions (class TF1)

= TF1 -> 1D functions f(x)
= Each function is identified by a “name”

= There are some predefined functions
= ‘gaus’, ‘expo’,’pol0’, ..., ‘poIN’
= Already known by the command line
= Custom user functions can be defined
« Combining existing functions, ex. ‘gaus+expo’
= Writing explicit formulas in text format, ex. ‘sin(x)/x’
or with parameters ‘[0]*sin([1]*x)/x’
= For more complicated functions, writing a function 7(x)
from a given x value (and free parameters)

s Classes TF2 and TF3 for 2- and 3-dim functions

17



i Define and plot a function

name formula range
[ ]JTF1 £1 (“funcl”,”sin(x)/x”,0,10)
[ 1£f1.Draw()

ct =Jotd
File Edit View Options [nspect Classes Help

12
& ROOT session 1

08—
0.6}
04—

0.2}




* Adjust an existing plot

= View menu

i ] BE X
%Edltor_ Palette e .
s Interactive |y v Edtor Q Hle N xolo| o|o|m|@|x]£o|L] < |

selection of: SRS Eemasmth s
= Axis scales, Coo B || .
titles and oot | aal
labels ;xzw 0.6(—
. COIOrS l.lﬂ"f:alel' om 0.4:_
1 H Border Mode B
u Llne Wldth :meSum::nbowu 0.2[_
u StYIe o ::I::Ld::)rder E
. — 0_—
= Weight L B==0 o
m Log scale [~ . - S :1“,5““;“.li““é“,,é““;““;““;““‘o
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i Histograms

= TH1D, TH1F, TH1I -> 1D histograms in ROOT
= D =double, F =float, I = int

=« Parameters are: name (string), title (string), number of
bins and range

= TH2* and TH3* for multi-dimension histograms

= Support advanced plotting: colour codes, LEGO plots,
contour plots, etc

= All histogram classes derive from the same base
interface (TH1), so they have the same basic methods

= Histogram handling supported:

= operations on histograms (sum, multiplication)
= operations between histograms and functions
» scaling, rebinning, ... 20



Plot of an histogram

Open a ROOT file with a
Browser, search of the
histrogram from a file

The double click on the
histogram opens
automatically the canvas

Or use Draw () from the
command line

] o - i)

PomeAgungansc sk - Crenan
- FurcBone J Geometries
— Merrory Magped Flles d Network Cornmc lions

CLLL

21




* The DrawPanel()

= The interactive panel:

= hl -> DrawPanel () ;

:’jdmwpdm‘.l htemp

SEEf
11

It allows to change
parameters/type
of histogram,
coordinates, errors, |
scale, colors, etc.




Creation of an histogram

Name

title

bins

range

[ ] TH1D h1("hist”,"Histogram from a gaussian”,100,-3,3);
[ ] hl1.FillIRandom(“gaus”,100000);

[ ] hi.Draw()

B ROOT session

B e

WELCOMNMIE to ROO7Y

Uersion 5. 889 13 December 2085

we lcome Web site

http:

to visit
ern.ch

You are our

ot .«

..

‘ompiled on 15 Decenber 2005 for win32.
DOT C/Co»
for help.

Enclose multiple

[(B) TH1IF hi¢

5.16.5, November 38 2885

tatements.

Interpreter version
Conmands mnust he Co
statenents betwueen

nbhins)
nbhi
nbhins

title, Int_t
title, Int_t
title, Int_t

charw=
charw»
char»

const
const
const

t char* nane.
t char*® nane,
st char® nane,
2t TUectorF&
t THIF& hfD
(B) THIF h1<“histl™, “Hi
[ hi.FillRandon<
F Random{const char* fnane. Int t ntimes
F Random(TH1i» h, Int_t ntines 58ea>
[
{
v
[

togran from a gaussian™ 1898,

5088)
hil .FillRandon< 190988

21 h.Drav)
as::MakeDefCanva

“"gau

< ITCan created default TCanvas with name

root

¢

1

Fill with 10> values from “gaus”

< =8
Eile Eom View Options Inspect Classes Help
|_Histogram from a gaussian | oo bt
nes 00000
= 1 Mean -0.002295
2500 L L RMS 0.9834
— 1.7 -
: L}
2000 — £ L
C JJr 5
1500 [ !
L I 1,11
1000 f
- 3
- 1‘
- : 1
500 b
S LY
u - Ny
r{’:' A A P A A I A A F— A A Tffp~
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Histograms: how to handle
‘L the content

TH1D h2 (“hist”,”Title”,100,-3,3);
= Add one value at time

h2->Fill (myvalue) ;
= Set the content of each bin

for (Int_t i=1;i<=h2->GetNbinsX () ;i1++)
h2->SetBinContent (i,valuel[i]) ;
Notice: bin 0 contains the underflows, bin N+1 the overflows

s Retrieve the content of each bin
Double t val = h2->GetBinContent (i) ;

s [otal entries
Int t entries = h2->GetEntries () ;

24



Example

= Fill an histogram with 100000 random numbers

from the function: I S—_—
0 5( x—Par(l)T , —_—
\ par(2) 1 i

par(0)e

TF1 myfunc (“myfunc”,”gaus”,0,3);
myfunc.SetParameters (10.,1.,0.5);
TCanvas c;

c.Divide(2,1);

c.cd(1l);

1000+ j
P I PO I A OO P T
3 2 A4 ° 1 2 3

myfunc.Draw () ;

TH1D h2 (“hist”,”Histo from my function”,100,-3,3);
h2.FillRandom (“myfunc”,100000) ;

c.cd(2);

h2 .Draw() ; 25
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i Histogram, some more extras

Draw with error bars

= hl->Draw("E") ;

= Notice: by default, the error given to each bin is the square root of sum
of squares of welghts Th|s is wrong if the histogram is normalized
and/or the y scale is not "counts"”. Can use Sumw2 () or
SetBinError (i, error)

= Superimpose in the current Canvas

= hl->Draw(); h2->Draw(“same”) ;

= Applies also to all other ROOT objects (functions, graphs, etc.)
= Change axis properties (title, label size, ...)

= hl->GetXaxis () ->SetTitle ("Energy (keVv)")

= Operations on histogram(s)

= hl1->Add (h2,1);

= hl->Scale(0.01) ;

= Most operations can also be done with the GUI 26



Save the plot with TBrowser

/e AN Uos
Edt View Options Inspect ‘luuo Help

Histogram from myfunc |

|
|

—

e )
- - o
s

1

g |

T ' 13 J ' '

3) As a ROOT file cl.root

It contains the ROOT objects.

Can be retrieved from a user
macro, or interactively by
[] TBrowser tb;

1) As a ROQOT script c1.C
Retrieve with
[] .x cl.C

2) As a graphic file

pdf, gif, png, ...

ROOT Object Browser JoE
|Ede Yiew Qptons Help
I_j-: Documents and ¥| gl ‘gl‘._-- El[.l Ql IQ' ﬁl Omlonl -I
| A Fossers | Contents of “IC\Documents and SelingsWatalialDocumentiorkiLabCalciNRoofTUTO




* Fit of a histogram - 1

TH1F hl (“hist,”’Histogram from a gaussian”,100,-3,3);
hl.FillRandom(“gaus”,100000) ;

gStyle->SetOptFit (111) ; .

hl.Fit(“gaus”); ’ BB X

| g B s B e B s |
d hd d hed

Or e — e
[ 1] hl.FitPanel(); | ’::;oﬂ"mmm' - 002205
The FitPanel allows o

to choose parameters =
and functions in an *
interactive way

=28



Fit of a histogram - 2

'_(x»-par(l) ]2
Pr@ ) 4 par(3)e

par(4)x

To fit an histogram with : ?#©e

[ 1 TF1 £1 (“myfunc’,”gaus (0)+[3]*exp([4]*x)”,-10.,10.);
[ ] £f1.SetParameters(1000.,1.,0.5,0.5,-0.5);
[ 1] TH1F hl(“hist”,”Histogram from myfunc”,100,-10,10) ;
[ 1] hl.FillRandom( ‘myfunc”,100000); = o0
. 11 »” Elle Edit View QOpfions |nspect Classes Help
[ ] h1 b Flt ( myfunc ) ; [ gaus(0)+[3]"exp([4)*x) I Histogram from myfunc I f...:::|
1000} H e ) ;’::
« "1t nyrunc 200} 20001~
FCN-= 8 9027 Inon MIGRAD STATUS =CONUERGED q [ h
EDM=1.40487e-008 STRATEGY = ovoa- ,
EXT PARAMETER !
NO. NAME VALUE ERROR P & \
p@ 1.43217¢ +004 13272¢ +001 o
9.98341¢-0001 1 1540-003 400~ r ]\
4.981320-001 1. v ~00A3 el
?7.3216%9¢ +000 . —-001 ol |
4.96196¢ 001 ) +-083 8 \
|
‘,M IJJ kl L .h?h'n-&ml .J..,‘LL 1

il
8 1 soacazoznolzog




i Fit of a histogram — 3

= Fit on a sub-range
= Define the range in the TF1 constructor

TF1l *gl = new TF1("gl", "gaus", 85,95);

= By default, TH1::Fit on the defined histogram range. With
"R" option in the Fit() method the function range is used
h_>Fit("g1"’ "R") ,.

= Can fit multiple sub-ranges

= Retrieve fit function and parameters

= Fit function attached to the histogram

TF1* fun = h->GetFunction("gl");

cout << fun->GetParameter (0) << " +/- " <<
fun->GetParError (0) << endl;

fun->SetParLimits(1,-10,10); 30



i Histogram Time axis - 1

= In some cases, the quantity of one axis is date/time

= Typical case: UNIX time stamp (i.e. number of
seconds elapsed since 1/1/1970)

= E.g. Jun 1st 2014 00:00:00 GMT -> 1401580800
= Want to have a more meaningful x-axis scale!

0.1

0.08

counting rate (Hz)

0.06

0.04
0.02
0 ._u 1 1 1 1 1 1 L L ! L 1 1 1 1 1 1 1 1 L L L 7‘(106

. I I A 1 1
1365 1365.5 1366 1366.5 1367 31
e

II|III|III|II




i Histogram Time axis - 2

= Use time axis option of TAxis

= hl->GetXaxis () ->SetTimeDisplay (1)
= Set the format and the time offset

» Default: time elapsed since 1/1/1995

= hl->GetXaxis () ->SetTimeFormat ("%d-%b
$F1970-01-01 00:00:00") ;

0.1

0.08

counting rate (Hz)

II|III|III|II

0.06

0.04

0.02




Histogram Time axis - 3

o for date :

sa abbreviated weekday name
sb abbreviated month name

sd day of the month (01-31)

sn month (01-12)

sy year without century

sy year with century

s Check the documentation
online for the possible
formats of date/time

= Same applies for offsets

o for time :
4 hour (24-hour clock)

= 3I hour (12-hour clock)
= %p local equivalent of AM or PM
M minute (00-59
1. By setting the global default time offset: : &S seconds( (00—6)1)
TDatime da(2003,02,28,12,00,00); m 3% %

gStyle->SetTimeOffset (da.Convert());

If no time offset is defined for a particular axis, the default time offset will be used. In the example above,
notice the usage of TDatime to translate an explicit date into the time in seconds required by setTimeFormat.

2. By setting a time offset to a particular axis:

TDatime dh(2001,09,23,15,00,00);
h->GetXaxis ()->SetTimeOffset (dh.Convert());

3. Together with the time format using setTimeFornat:

The time offset can be specified using the control character sr after the normal time format. «F is followed by
the date in the format: yyyy-mn-dd hh:mn:ss.

Example:

33

h->GetXaxis()->SetTimeFormat ("%d\/%m\/%y%F2000-02-28 13:00:01");



ﬁ 2-dimensional histograms

= Class TH2* (TH2D, TH2F, ...)

= Very same methods inherited from the basic TH1
interface (Draw, Fit, etc.)

= Extra options for plotting (colour code, lego, contour, ...)

vl |
= Have a z-axis now! Rotate with the mouse
= cl->SetLogz () =

5370
5365
5360
5355 £2 gl
5350
5345
5340
5335
53308~ oo

5325
5320
5315
5310,

34




Histogram drawing options

Check the THistPainter documentation for all
available options

Most options also available from the GUI

Options supported for 20 histograms

" Default (scatter plot).
"ARR"  Arow mode. Shows gradient between adjacent cells.

"BOX" A boxis drawn for each cell with surface proportional to the content's absolute value. A negative content is
marked with a X.

"BOX1" A button is drawn for each cell with surface proportional to content's absolute value. A sunken button is drawn for
negative values a raised one for positive.

"COL"  Aboxis drawn for each cell with a colorscale vanying with contents. All the none empty bins are painted. Empty
bins are not painted unless some bins have a negative content because in that case the null bins might be not
empty. TProfileiD histograms are handled differently because, for this type of 2D histograms, it is possible to know
if an empty bin has been filled or not. So even if all the bing' contents are positive some empty bins might be
painted. And vice versa, if some bins have a negative content some empty bins might be not painted.

"CoLzZ"  Same as"COL". In addition the color palette is also drawn.
"CANDLE" Draw a candle plot along X axis.
"CANDLEX" Same as"CANDLE".
"CANDLEY" Draw a candle plot along Y axis.
"CONT" Draw a contour plot (same as CONTO).
"CONTO" Draw a contour plot using surface colors to distinguish contours.
"CONT4" Draw a contour plot using line styles to distinguish contours.
"CONT2" Draw a contour plot using the same line style for all contours. 35



Math libraries and Random

.!'_ generators

36



i TMath

= Large library of mathematical tools is available
= Numerical constants
= N = TMath::Pi(), 1/n = TMath::InvPi(), ...
« Trigonometric and elementary math functions
= Sin, Cos, Log(s), Power, ASin, ...
= Functions and tools to work with arrays
« Sort, find min and max, compute mean and rms, ...
» Statistical and special mathematical functions
= Breit-Wigner, Bessel, Kolmogorov Test, PDF, CDF, ...
= Available from command line and in scripts

TF1*
f1("£1","TMath: :ASin (x) *TMath: :LoglO0 (x) "
1,10);

37



‘L TRandom - 1

= Random number generators embedded in ROOT

= Can be used by command line and by compiled/
interpreted scripts

= A few generators available, differing for the
"quality” of the random numbers (periodicity and
speed)

Not to be used for real
/ statistical studies

TRandor 34 ns/call (BAD Generator)
TRandorml 242 ns/call CERN RANLUX
TRandomz 37 ns/call

< TRandom3 D 45 ns/call  Mersenne Twister generator

38



TRandom - 2

= A few commonly-used distributions provided
TRandom3 rd;
Double t val = rd.Exp(tau);

Int t n = rd.Poisson (mean) ;

= Integer (imax), Gaus (mean,sigma), Rndm(),
Uniform(x1l), Landau (mpv,sigma),
Binomial (ntot,prob)

= Able to handle/change random seed (initial state)
rd-> SetSeed (3289043) ;

= Can generate random numbers according to a given
histogram or function

TF1* f1("£f1","abs(sin(x)) *sqrt(x)",0,10);
Double t val = fl.GetRandom() ;

39



* End of introduction to ROOT

40






1-dim functions (class TF1)

C - A general C function with parameters
Consider the macro myfunc.C below:

// Macro myfunc.C
Double t myfunction(Double_ t *x, Double t *par)

{
Float t xx =x[0];
Double t f = TMath::Abs(par[0O]*sin(par[1l]*xx)/xx);
return £;

}

void myfunc()

{
TF1l *fl = new TFl("myfunc",myfunction,0,10,2);
fl->SetParameters(2,1);
fl->SetParNames("constant","coefficient");
fl->Draw();

}

void myfit()

{

TH1F *hl=new TH1F("hl","test",100,0,10);
hl->FillRandom("myfunc"”,20000);

TF1l *f£1=gROOT->GetFunction("myfunc");
fl->SetParameters(800,1);
hl->Fit("myfunc");



i TH1 normalization and error bars

= When an histogram is renormalized, the
errors are not corrected

= For a correct estimation of the error, before
filling the histogram:
= h1->Sumw2();
= Create a structure to store sum of squares of
weights

= The error per bin will be computed as
sgrt(sum of squares of weights) for each bin

43



i Fitting multiple sub-ranges

Double t par[9];

TF1 *gl = new TF1("gl","gaus",85,95);
TF1l *g2 = new TF1("g2","gaus",98,108);
TF1 *g3 =

new TF1("g3","gaus",110,121);

TF1l *total = new TF1l("total","gaus(0)+gaus(3)+gaus(6)",85,125);

total->SetLineColor(2);
h->Fit(gl,"R");
h->Fit(g2,"R+");
h->Fit(g3,"R+");
gl->GetParameters (&par[0]);
g2->GetParameters (&par([3]);
g3->GetParameters (&par[6]);
total->SetParameters(par);
h->Fit(total, "R+");

| Example of several fits in subranges |

104.6
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