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Preliminarmente visualizziamo la distribuzione che deve essere interpolata:

[pompili@cmssusy esercitazione-5]% root - l( selected_histo. roo
root [@] S ="

Attaching file selected_histo.root as _filef...
root [1] TBrowser a

{_AROOT Files
= Y@ selected_hista root

laa

Si tratta dell’istogramma per la

massa invariante di una coppia di muoni;
il segnale (giaciente su un fzndo comﬁwinatorio) 2500

—uu
I candidati che entrano in questo plot sono
caratterizzati da rapidita’ y,, € [—1 0,-0. 8]

rappresenta la particella 1/}'

~T==3 ROOT file di input

y' for yin [-1.0, -0.8]

PsiPrimeMass bin8

v

Entries
Mean
BRMS

210797

3.681
0.1379

W
8
IlIIIIIIIIIIIIIIIIIIIIIIIIII IIIII

TTTTPITTT

1 1 1 1 l 1 1 1 1 l 1 1 1 1 [ 1 1 1 1 [ 1 1 1 1 I 1 1 1 1

[i dati sono di CMS], ma questo e’ un dettaglio. s 35 36 37 38 35

m(uw)

Per eseguire I'interpolazione basta fare (in ROOT) [c’e’ un solo step stavolta] :

root [0] X(ﬁSIprlme _ﬁtt\ __________ 5|

-—-_——_——
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Macro file (C** program)
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Analizziamo la macro :

ﬁ//////////////////////////////////
// run with root: .x psiPrime_fit.C
VLTIt

1 Allo scopo di usare |

gROOT->Reset(); ?: il RooFit workspace :

gROOT->Clear();

using namespace RooFit;

void psiPrime_fit() {
gROOT->ForceStyle();
gStyle->SetTitleOffset(1.4, )
gStyle->SetOptFit(l);

I Apre rootupla esterna e
<1 ne prende lI'istogramma

- N g

{TFile* 1 = TFile::0pen( , B o | d’interesse
i I,/ ——————————————————————
ITHIF* hPsiPrime; ¥
‘hP51Pr1me = (TH1F*) fl->Get( s ‘)

TCanvas *myC = new TCanvas( i , 700, 700),; o= e e e e

__________________________________________ - | Definisce variabile reale
(Bouble_t xMin = hPsiPrime->GetXaxis()->GetXmin(); 3 I . iant
lDouble t x*ﬂ % = hPsiPrime->GetXaxis()->GetXmax(); : ’,—*7| (massa Invariante MM)
I Int_t nBins = hPsiPrime->GetNbinsX(); | =" ; di RooFit: m
I r ' uu
:RooReGIVa" xvar( , , XMin, xMax); D e —————————
v ief'i‘isf’lBl"fl’ ______________________________ vy

RooDataHist* MuMuHist = new RooDataHist( , hPsiPrime->GetTitle(), RooArgSet(xVar), Import(*hPsiPrime,kFALSE));

\\\
\\

_;: Definisce istogramma di RooFit associato alla |
! variabile reale precedentemente introdotta !
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modello per il segnale :
PDF gaussiana

7
o G (m uu )
o e - ’¢”
[ RooRealVar mG( , , 3.7, 3.67, 3.73); r°
I RooRealVar sigmal( , , .02, 0.001, 0.1);] un modello per il fondo
: _ - _ : (assunto lineare):
| loosousstan SigPITC SLoPor L otona . Xvar, M, sigmabi polinomiale di ord.1
FresTeTTTTTTeTreTrereeTeeTerererrrrerrereTesTTTTTSTSTESEE Y -~ H H H .
{ RooRealvar ci( ’ 0.1 .-10, 10); : i (con polinomi di Chebyshev) :
1 RooRealvar c2( , , -0.1 ,-10, 10); L,’ C (m )
: RooChebychev bkgPDF( , , XVar, RooArgSet(cl,c2)); '| BKG uu
\
ROOREALVAr METgCTNoIg  Number of Signal candidates ™y Zers, 1., 1e+6);
RooRealVar nBkg( , , 120e+3, 1., le+b);

RooAddPdf* totalPDF = new RooAddPdf( , , RooArgList(sigPDF, bkgPDF), RooArgList(nSig, nBkg));

-—
-—
-
~---
----
--.}

ttotalPDF»ﬁtTo(*MuMuHi st, Extended(KTRUE)) ;]
Y

- modello complessivo per segnale + fondo :
: M. combinazione lineare di segnale e fondo
i RN . .
v M, Nge Gge (mW) + N6 Coko (mW)
Y
Qui viene eseguito il fit \\
della distribuzione AN . .

pinnata della variabile N P_er capire esattamente cosa S|gn|f|_ca extended
: A Jikelihood function in the case of binned data,
i vedere G.Cowan 6.10 (e 6.9) !

I
A schermo silottengono informazioni sul fit:
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[pompili@cmssusy esercitazione-5]% root -1
root [B] .x psiPrime_fit.C

Ottenendo ...

1 i .
\,’RbﬂFlt v3.56

— Developed by Wouter Yerkerke and David Kirkby
Copyright (C) 2008-2013 NIKHEF, University of California & Stanford University

All rights reserved, please read http://roofit.sourceforge.net/license.txt

ook Ok
ok 13 koK
AoRokRRRARORok

MIGRAD

3068

1

FIRST CALL TO USER FUNCTION AT NEW START POINT, WITH IFLAG=4.

START MIGRAD MINIMIZATION.

MIGRAD MINIMIZATION HAS CONVERGED.
MIGRAD WILL VERIFY CONVERGENCE AND ERROR MATRIX.
COYARIANCE MATRIX CALCULATED SUCCESSFMLLY: m o

FCN=-2.8678e+86 FROM MIGRAD

STRATEGY

1.

EXT PARAMETER
NO.  NAME VALUE ERROR
1 #sigma_{1} 3.5622Be-B2 2.17316e-84
2 c_{1} -1.38551e-81  5.226002e-03
3 c {2} -1.92706e-62  6.94904e-63
4 mean 3.68091e+88  2.63170e-04
5 nBkg 1.1111%+65  4.78521e+62
6 n3ig 6.43078e+84  4.18322e+02
ERR DEF= 8.5
EXTERNAL ERROR MATRIX. NDIM= 25 NPAR=
4.723e-88 4.252e-858 6.647e-07 -1.472e-09 -4
4.252e-88 2.725e-B5 -3.769%e-87 -1.218e-87 -5
6.647e-87 -3.76%-087 4.82%-65 3.331e-83 -1
-1.472e-89 -1.218e-87 3.331e-88 4.128e-68 1
-4.920e-02 -§.5327e-02 -1.560e+08 1.535e-83 2
4.927e-082 §.532e-082 1.580e+08 -1.540e-83 -1
PARAMETER CORRELATION COEFFICIENTS
NO. GLOBAL 1 2 3 4
1 6.59688 1.008 0.837 0.440 -0.6833
2 9.12945 0.837 1.000 -0.610 -6.115
3 8.599486 0.440 -0.616 1.600 0.624
4 0.12587 -0.6833 -0.115 ©.624 1.660
5 8.62392 -0.481 -8.836 -0.433 0.616
6 ©0.68387 0.542 0.848 0.544 -0.613

(SjATUS:CDNVERGED:)
EDM=3.830536- 05~ = =9FRATEGY= 1

PP oOommw

STEP

SIZE
.67024e-03
.14683%-64
.52335e-04
.64724e-03
.16253e-63
.23552e-63

ERR

193 CALLS
ERROR MATRIX ACCURATE

DEF=8.5

CONYERGENCE WHENW EDM .LT. 1.686e-83

199 TOTAL

FIRST

DERIVATIVE

6.66691e-01
-2.37797e+00

2.92534e+08
-5.38998e-01

3.0110% 400 =—a_ _
-9.41342e-62 Sso

S

0=(35.62+0.22)MeV

m=(3680.91+0.20)MeV

T7===3> 4 candidati di fondo

.920e-02
.527e-82
.550e+00
.535e-83
.217e+685
.186e+85

5

4.927e-02
3.832e-82
1.5668e+60
-1.548e-83
-1.1686e+85
1.758e+685

6

"™ # candidati di segnale

A

N,, = 64308 +418

-0.4581 8.542
-0.836 0.840
-0.453 0.544
A.616 -0.613
1.6006 -8.561
-8.561 1.6608
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FopokokoRoR Rk

*k

18 *¥HESSE

3060

RN o o e e

<ED£ﬁRIANCE MATRIX CALCULATED SUCCESSFULLY_ -

FCN=—2., B T8 06" FROMN™HESSE = = "STATUS 0K

-
-
-

~&-—""

48 CALLS

-
-
-
——
-

————‘

239 TOTAL

v

EDM=3.89377e-85  STRATEGY= 1 ERROR MATRIX ACCURATE
EXT PARAMETER e INTERNAL INTERNAL
NO.  NAME YALUE (© ERROR Y STEP SIZE YALUE

1 #signa_{1} 3.56225e-82 : 2.17932e-84 | 1.46809%-04 -3.85276e-01

2 c_{1} -1.38551e-01 | 5.2200Pe-03 | 2.05616e-05 -1.88562e-02

3 o {2} -1.92786e-82 | 6.956692-03 : 2.20935e-05 -1.92706e-83

4 mean 3.63091e+00 : 2.03183e-04 | 3.45890e-04 -6.89538e-01

5 nBkg 1.11119+85 | 4.71806e+82 : 4.65010e-05 -5.91100e-B1

6 nSig 6.43078e+04 \ 4.19277e402 ) 4.94208e-05 -1.055022400
ERRDEFEBE"

EXTERNAL ERROR MATRIX.  NDIM= 25 NPAR= 6  ERR DEF=8.5
4.749e-88 4.178e-88 6.707e-07 -1.597e-09 -4.978e-02 4.978e-02
4.178e-88 2.725¢-85 -4.689e-07 -1.215-07 -8.568e-02 8.5682-02
6.707e-07 -4.68%-87 4.840e-05 3.327e-03 -1.589%400 1.58924+08

-1.597e-09 -1.215e-87 3.327e-88 4.128e-03 1.556e-03 -1.556e-03

-4.978e-02 -8.568e-02 -1.58%408 1.556e-03 2.226e+05 -1.115e+05
4.978e-02 B8.568e-02 1.589e+08 -1.556e-03 -1.115e+85 1.758e+05

PARAMETER CORRELATION COEFFICIENTS

NO. GLOBAL 1 2 3 4 5 6
1 ©.59912 1.000 0.937 0.442 -0.036 -0.434 0.545
2 9.12939 0.937 1.900 -0.813 -8.115 -8.835 ©.039
3 9.60057 0.442 -9.013 1.908 0.924 -0.484 ©.545
4 B.12644 -0.936 -0.115 0.624 1.000 ©.916 -8.913
5 ©.62596 -0.484 -0.035 -0.434 0.916 1.900 -8.564
6 ©.68564 0.545 0.939 0.545 -9.918 -0.564 1.000

[#1]
[#1]
[#1]
[#1]
[#1]
Info

INFO:Minizati

on -- RooMinuit:

:optimizeConst: deactivating const optimization

Viene ricalcolata la
matrice di covarianza.

v

I valori centrali delle stime
dei parametri sono gli stessi
ma viene raffinata la stima
delle incertezze!

INFO:Plotting -- RooAbsPdf ::plotOn{totalPDF) directly selected PDF components: {sigPDF)
INFO:Plotting -- RooAbsPdf::plotOn{totalPDF) indirectly selected PDF components: ()
INFO:Plotting -- RooAbsPdf ::plotOn{totalPDF) directly selected PDF components: {bkgPDF)
INFO:Plotting -- RooAbsPdf::plotOn{totalPDF) indirectly selected PDF components: ()
in <TCanvas::Print=: png file ./Plots/PsiPrimeMassFit_alt.png has been created
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Il resto del codice serve per rappresentare
I'istogramma e il risultato dell’interpolazione!
(vedi slide seguente per il risultato)

[ ———— 1
| Definisce un frame a |
-7 partire dalla variabile |
——————————————————————————————— - - -
RooPlot* xframe = xVar.frame(); \ ’,»" : d’interesse :
xframe->SetTitle( hPsiPrime->GetTitle() ); -- TETTmEEmEmmmmmmmsmmmmm——
xframe->SetYTitle( D }
_______________________________ - T _—_—_—_—_—_—_——_——_——————————————————()
: ' Rappresenta l'istogramma sul frame !
MuMuHist->plotOn(xframe); =====smssmsssm s s m s e ee === 1_
totalPDF->plotOn(xframe); mem e e e c e e m e e e e

%i Rappresenta la funzione di fit sul frame :

totalPDF->plotOn(xframe, Components(RoocArgSet(sigPDF)), Lige'(olor(kRed)) R
¢ |

totalPDF->plotOn(xframe, Components(RooArgSet(bkgPDF)),,L'ineColor(kGrlieen), LineStyle(kDas{\ed) D
U4 1 N
totalPDF->paramOn(xframe, Par'ameter's(RooAr'gSet(mG,siafr{al,nSig)), Layobt(0.52,0.99,0.9)); //MOoxX con stime parametri
______________________________________ L T E B e e s
I, / 1 \
myC->cd(); ¢ 7 \ N
. ! J S
xframe->Draw(); / ,l I| \
4 Y3 \
/ L \
myC->SaveAs( ,9 : ,' | \
/ i \
‘g Y. \
,/ / [ e e e e e i e e .= \\
vioryin[10,08 4 / 1 Sovrappone sul frame la sola | \
o oo < s Rl componente del segnale ! \
500 » mean =ﬁ.68091 +0.00020 2 S S S g S S —— \

nSig’J64308 +419 A," ____________________ *

o
: Sovrappone sul frame la sola
componente del fondo

ndidgtes /20 MgV/c
2
o
T

Sooof

E |
2500 L

I R PN BRI
8.4 35 3.6 3.7 3.8 3.9 4
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... il plot nella canvas:

y' foryin[-1.0, -0.8]

c,= 0.03562 + 0.00022

mean = 3.68091 + 0.00020
nSig = 64308 + 419

(6)
o
o

(6))
o
o

Gandidates /40 MgV/c 2

(] (e ]

() ()

o o
rrryrr1rryrrr1r7yrrr1r7nrr1r1r 7 rr1r1r 7o rrT1rnr7rorrnrd
| | | | | | |

2500

2000

1500

1000 %

500

lllllll |Ill|||l| lllllllll

3.5 3.6 3.7 3.8 3.9 4
m(u*w) [GeV/c?)

wo
n TTTTTTTT
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