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Dinlenme giininden sonra root hatirlatmas:



® Kisa kisa notlar:
= buraya da bakin: http://root.cern.ch/root/soeren/

® abc.root gibi bir kutukle ¢aligmak:
= histogramlar doldurmak, ¢izmek
= ntuple nedir? nasil bakilir? nasil ¢izilir?

® egri oturmak:
= GUI veya komut satiri
= sonuglari alip nasil kullanmali?

® Betik (macro) yazmak:
= Bu igareti gorunce betige yazilacagini anlayin:

e Islevler (TF1)

® TGraphs


http://root.cern.ch/root/soeren/

® ROOT dg|l|§ resmlnl garmemek |§|n (eger hemen olmuyorsa ¢ok yavastir. BG)
= 100t —1 (veya bir alias yaparsiniz!)

® Root iyi bir hesap makinesidir
= root [0] sqrt(1l.2)x*2

® Degiskenler programlanabilir

= root [0] float kl=sqrt(1.2)x2
= 00t [1l] cout << kl<<endl;

= R e

= 2.19089 }( Kirmizi ile bilgisayarin yanitlar yazili ii
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® Kabuk komut satirinda:
= root -1 —-q —-x abc.C (hemen ac¢, abc.C yi calistir, bitince c¢ik.)

® hizlica bir kutugu yuklemek:

= oot -1 pp-DD-ZjWj/validation/events.root
=» Attaching file .//pp-DD-ZjWj/validation/events.root as _file@...




® ayn! kuitugu (ve ikincisini) ROOT iginden agarsak
= TFile * file® = TFile::0pen("eventsl.root")
= TFile * _filel = TFile::0pen("events2.root")

Py kﬁﬁiéﬁn |§|nd€ ne Var? ayni unix ortamindaki gibi dizinler.
= . 1s
= TFilexx 105200. root
TFilex 105200. root
KEY: TDirectoryFile FF_1;1 FF_1
KEY: TDirectoryFile FF_1 01 _jesn;1 FF_1 01 _jesn
KEY: TDirectoryFile FF_1 01 _jesp;1 FF_1 01 _jesp

® dizinin i¢inde ne var?

FF_1->cd()

. s

KEY: TParameter<double> TRGm;1 Named templated parameter type
KEY: TH1F eff;lselection efficiencies

KEY: TNtuple rntuple;1 run info

KEY: TH1F metx0;1 met x (GeV)

KEY: TH2F hmDDObO;1 M_{D_{Wjl}} vs M_{D_{Wj2}} @b
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=» KEY: TParameter<double> TRGm;1 Named templated parameter type

» parametre degerini okumak:
= root [3] TRGm->GetVal() adi TRGm olan bir float degisken.
= (const double)2.00000000000000000e+00

» odev: TParameter degeri nasil verilir?

: TH1F eff;1selection efficiencies

1 boyutlu bir histogram, adi eff
aciklamasi ; den sonra verilmis.

: TNtuple rntuple;1 run info

- TH1F metx0:1 met x (GeV) zghn;us%ﬁ’r:!dl rntuple, ayrintilar

: TH2F hmDDObO;1 M_<{D_{Wj1}} vs M_{D_{Wj2}} @b

2 boyutlu bir histogram, adi
hmDDOb@, aciklamadaki latex
tarzi yazima dikkat !




————

® THIF: 1 boyutly, icinde gercek sayilarin oldugu histogram.
degerlerin ka¢ defa ¢iktigini veya olay adedini gosterir.

® Histogrami ¢izip gorelim:

SPLCTROMLTCA = HTutl->Draw() —

L 12 vorma momenrem | en ¢ok olay 3.0 ve 3.2 araliginda
O -10% memantum gorilmis. 242 olay.

From these evenls ond

dor ~$pd
ap1 o ®

ossumad

The production cross sectlon ls

Eveniy /s 25WVev

® Rengini vs degigmeK igin
Dov o 6% em? = HTutl->SetLineColor(kBlue)
for (3100 MaV) = HTutl->SetLineStyle(2)

r’—‘.

= HTutl->Draw() —i

For J(3700Maev)
L 1% of J(3100)
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® Baska bir histogrami E— s
cizdirmek igin: i S
= HT1b1->Draw("same") o ot 125
» Sdev: cizimin lizerine ¢ift tiklayinca o
¢ikan mendi ile oynayin. Ozellikle de
DrawPanel ile. Farkli ¢izim usullerini
deneyin. Kafes (grid) koyun. 20000

10000

RMS 152.2
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® bunlari bir betik i¢ginde yapin
» bir metin dlizenleyicide yazin => ,@ED :

TFile *_file® = TFile::0pen("105200.root");

= oot -1 —x denel.C FF_1->cd();
HTutl->SetLineColor(kBlue);

HTutl->SetLineStyle(2);
HTut1l->Draw();

® Belli bir oranda cizmek istesek? HT1b1->0row("some");

=» TCanvas *cl= new TCanvas(
» ayrag'a kadar yazin ve TAB’a basin
=» TCanvas TCanvas(Bool_t build = kTRUE)

= TCanvas TCanvas(const charx name, const .
chars title = ", Int t form = 1) | #79 TCanvas *cl= new TCanvas('c1"

=» TCanvas TCanvas(const charx name, const deneme", 200, 80);
charx title, Int_t ww, Int_t wh) Z_LD cl->cd():

kisa ve kalin yapmak igin




® be‘hgl yenlleyellm TFile *_file® = TFile::0pen("105200.root");

~ FF_1->cd();
b HTutl->SetLineColor(kBlue);

® deneyelim " HTutl->SetLineStyle(2);

-—) I"OOt _'l_ —X denel.c TCanvas *cl= new TCanvas("cl ", "deneme", 200, 80);

cl->cd();
O O O |\ deneme
HTutl->Draw();

® Bil"ClZ kuguk Oldu!! HT1b1l->Draw("same"); 2& Edit View Options :

® Pencerenin X ve Y boylarini —————

kullanici versin. Betik basina
e k[eye lim:  ¥=200vey=160 ontanimh olsun

/ ; : - : — TFile %_file® = TFile::0pen("105200.root");
#yint denel (int xw=400,int yw=160) *)° %)
: . 3 : HTutl->SetLineColor(kBlue);
» Dikkat: iglev adi betik adiyla ayni il e et la ()
g C++. |§l€V. Prograrnlama yaplyoruz. bu TCanvas *cl= new TCanvas("cl ", "deneme", xw, yw);
yeni degigkenleri kullanalim. - o C15zCd);
» iglevimiz gimdilik @ dondursun. HTut1->Draw() ;
HT1bl->Draw("same");
» caligtiralim... 3
. " 4 return 0;

= root -1 -x "denel.C(100,200) }

int denel (int xw=400, int yw=160)




#9cl->SaveAs("denel.pdf");
#9cl->SaveAs("denel. jpg");
» deneyelim:
= root -1 -q -x "denel.C(100,200)"
=) 00t [0] new-host-2:161 r-\gus 1s denelx
= Processing denel.C(100,200)... ZERETAt SERECIED RERETARLS
= Info in <TCanvas::Print>: pdf file denel.pdf has been created
= Info in <TCanvas::Print>: file denel.jpg has been created

= (int)0
int denel (int xw=400, int yw=160)
{

® Befléln son hali yanda D TFile #_filed = TFile::0pen("105200.root");

FF_1->cd();
HTut1l->SetLineColor(kBlue);
HTutl->SetLineStyle(2);

® Toplam isinlik ekleyin fL=9pb™
#pTLatex lLumi; cl->cd();
Z91Lumi.SetNDC(1) ’ HTut1->Draw();
#9TString TsLumi="#int L=9pb~{-1}"; HTibl->Draw(“same");
{?ﬁ)lLumi. SetTextFont ( 42) ; cl->SaveAs("denel.pdf");
#91Lumi.SetTextSize(0.1); Comel el )
#plLumi.DrawLatex(0.6,0.4,TsLumi); *

TCanvas *cl= new TCanvas("cl ", "deneme", xw, yw);




T — —
int denel (int xw=400, int yw=160)
{

TFile %_file® = TFile::0pen("105200.root");
FF_1->cd();

HTutl->SetLineColor(kBlue);
HTutl->SetLineStyle(2);

TCanvas *cl= new TCanvas("cl ", "deneme", xw,
cl->cd();

HTut1

HTut1l->Draw();
HT1bl->Draw("same");

TLatex 1lLumi;

1Lumi.SetNDC(1);

TString TsLumi="#int L=9pb~{-1}";
lLumi.SetTextFont(42);
lLumi.SetTextSize(0.1);
lLumi.DrawLatex(0.6,0.4,TsLumi);
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cl->SaveAs("denel.pdf");
cl->SaveAs("denel.jpg");
return 9;

}

® Tum secenekler vs icin root el kitabina bakin

® Genel olarak bir ozelligi (renk, agl, boy...) degistirmek igin
istediginiz sekle sag tiklayip menuden istediginiz duruma
getirin, sonra da macro (C) olarak saklayin. Bu C kutiglne

bakip istediginiz degisikligin nasil yapildigini ogrenebilirsiniz...

» odev: 'Rebin’ komutu nedir ?

f L=9pb"’

Entries 1559537
Mean 437.2
RMS 152.2
Underflow 0
Overflow 12,
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Edit View Options Tools

New Canvas
Open...

Close Canvas |

Save As...
Print...
Quit ROOT

c1 eps
c1 .pdf
c1 .gif
cl jpg
cl .png
c1 C

c1 root




® Baska THI iglemlerine ornekler

» bir Histogramin esini yapmak, boylece asil histogram bozulmamig olur.
#9TH1x toplams = (TH1x) sih->Clone();
#9TH1x toplamg = (TH1x) dth->Clone();
» bir Histogramin boyunu ayarlamak
#ytoplams—>Scale(6.8);
» 2 Histogram! toplamak
#9toplamg->Add(toplams, toplamb); // signal +bg = yalanci data
» 2 Histogrami ¢arpmak

#9Multiply(const TH1x hl, const TH1x h2, Double t c1 = 1, Double_t
c2 = 1, Option_tx option = "")

® TH1 Hakkinda her bilgiyi burada bulabilirsiniz:

e http://root.cern.ch/root/html/TH1.html



http://root.cern.ch/root/html/TH1.html
http://root.cern.ch/root/html/TH1.html
http://root.cern.ch/root/html/ListOfTypes.html#Double_t
http://root.cern.ch/root/html/ListOfTypes.html#Double_t
http://root.cern.ch/root/html/ListOfTypes.html#Option_t
http://root.cern.ch/root/html/TH1.html

o En ba5|’r yolu

GUI kullanarak

» bazi islevler ontanimli (gaus, landau, polynom...)

» yakigtirma ozellikleri segilebilir.
® ornek: yakigtirilirken kullanilacak bolge
» Fit dugmesine basin. Sonucu alin:

Egrl aklgtlrmak 1

Data Set:  |THIF:HT1b
» Histograma sag tiklayin, menuden FitPanel’i segin FitFunciion

Type: |Prede-1D  +| |gaus

~ Operation
& Nop O Adg

[oaus
Selected:
gaus

HTut1

43
15

1

root [1]) FCN=48571.3 FROM MIGRAD
EDM=8.18426e-08
EXT PARAMETER

( sinirlar

J L=9pb"’ \

STATUS=CONVERGED 73 CALLS 74 TOTAL
STRATEGY= 1 ERROR MATRIX ACCURATE

559! General | Minimization |

—Fit Settings

gausn
expo
landau
landaun
pol0
poll
pol2
pol3
pold
polS

Method

pol6

| Chi-square

[ Linear it
Fit Options

=

User-Defined

I® Robust [ 0.95 :]

" Integral
[T Best errors
[T Allweights = 1

Empty bins, weights=1

STEP FIRST

I Use range

™ Improve fit results
™ Add to list

™ Use Gradient

Advanced...

NO. NAME VALUE ERROR SIZE DERIVATIVE
Constant 4.57900c+24 8.82176e+01 7.06356c+00 4.05785¢e~-06
Mean 4.01899%e+02 1.69177e-01 1.40074e-02 2.31593e-03

Sigma 8.60719e+01  1.22068e-01 3.16271e-95 -1.51301e-01

FCN'e ¢ok bliyiuk! Egri histograma yakismadi




Egri yakistirmak 2

‘@ Landau eqgrisi ile denersek

Fit FuncBon

» pencereden segin Type: [Freaer 10 =] [1andas

—~Operation

» daha iyi yakigtl... G Nop € Ak €
» landau 3 degigkenli Jandau

Selected:
® degerleri histogramdan tahmin .. 4., Set Parameters... |

edebiliriz:
® Sabit : y_max/2 = 25000 (%e::zw:;:'m'mml

® En Olasl Deger = 400 Me:hod
® Geniglik : 50

® Betigimize eklersek:

#9TF1 xegriA= new TF1("deneme","landau", 20, 1220);
2) egriA->SetParameters (25000, 400, 50);
@HT1b1_>Fit(ndenemell’||||’||||’26®’ 68@);

4 §O||§'|'II”IHCOI Eriries 1093629

Mean
AMS

Underliow
Ondlow
6 Yt
rob
Constam

| yakigtirma sonuglarini
ekrandan okuyalim:

Sabit: 27410

EOD : 358.1 == | 1o
Geniglik: 48.62

MPV
Sigma

S0000
40000
JI0000
20000
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————

® Sonuclarli ekrandan okumak yerine betikden alalim.

#9TF1 xyakisan = HT1lbl->GetFunction('"deneme");
#9Double_t eod = yakisan—->GetParameter(1);
#ycout << "EOD ='"<<eod<<endl;

Y gal|§’r|ral|m EXT PARAMETER STEP FIRST
NO. NAME VALUE ERROR SIZE DERIVATIVE
1 Constant 2.74114e+05 5.54151e+02 -3.50102e-03 1.86844e-08
2 MPV 3.5806%9e+02 1.52083e-01 -7.06326e-04 -4.98699e-05
3 Sigma ¢//?>7 4.86204e+01 1.03874e-01 -6.40384e-07 4.33241e-02
EOD =358.069
Info in <TCanvas::Print>: pdf file denel.pdf has been created

® Turkgele§’r|reblllrlz (Fit komutundan once olmali)
#pegriA->SetParNames("Sabit","EOD","Genislik");

Listiral NO.  NAME VALUE ERROR
> ¢aligtiralim 1 Sabit 2.74114e+05 5.54151e+02
2 EOD 3.58069e+02  1.52083e-01

3 Genislik 4.86204e+01 1.03874e-01
EOD =358.069

® Yakigtirma hatalarini da alalim
#9Double_t eod _hata = yakisan->GetParError(1);
#ycout << "EOD ="<<eod<< " +-" << eod_hata<<endl;

» caligtiralim NO.  NAME VALUE ERROR

1 Sabit 2.74114e+05  5.54151e+02

2 EOD 3.5806%e+02 1.52083e-01

3 Genislik 4.86%2ﬁ;’81’%?i.03874e-01
EOD =358.069 +-0.152083




Betigin son durumu

int denel (int xw=400, int yw=160)
{

TFile *_file® = TFile::0pen("105200.root");
FF_1->cd();

HTutl->SetLineColor(kBlue);
HTutl->SetLineStyle(2);

TCanvas *cl= new TCanvas("cl ", "deneme", xw, yw);
cl->cd();

HTut1l->Draw();
HT1b1l->Draw("same");

TLatex 1Lumi;

lLumi.SetNDC(1);

TString TsLumi="#int L=9pb~{-1}";
1Lumi.SetTextFont(42);
lLumi.SetTextSize(0.1);
lLumi.DrawLatex(0.6,0.4,TsLumi);

TF1 *egriA= new TF1("deneme","landau", 20, 1220);
egriA->SetParameters(25000, 400, 50);
egriA->SetParNames("Sabit","EOD","Genislik");

HT1bl->Fit("deneme","","",260, 680);

TF1 *yakisan = HT1lbl->GetFunction("deneme");

Double_t eod yakisan->GetParameter(1);

Double_t eod_hata = yakisan->GetParError(1);

cout << "EOD ="<<eod<< " +-" << eod_hata<<endl;

cl->SaveAs("denel.pdf");
cl->SaveAs("denel.jpg");
return 0;

}




1 boutl TF1

O On’ranlmll herhangl blr basu’r I§|€VI kullanablllrlz a

= TF1 *egriB= new TF1("deneme","sin(x)/x", 20, 1220);
= eqriB->Draw();

® Veya kendimiz tanimlayabiliriz - ancak betik i¢inde olmali

= double abc(double *xx, double xk){
= return( k[0Q]xsin(x[0]) +k[1]/cos(x[0@]*%2)); }
= TF1 xegriC= new TF1("deneme2",abc, 0, 122,2);
= egriC->SetParameters(-0.002 , 0.003);

= egriC—>SetLineColor(2); '
= egriC—>Draw();

= egriB->Draw("same");

» odev: TF2 nedir ?




® kutukte gorduklerimize gerl donuyoruz
= hmDHut@->Draw('"col"); '
» renklerin anlami:
= hmDHut@->Draw("colz");
» bagka secgenekler de var
= hmDHut@->Draw("surf2z");

® Gorunen fepeye yakindan bakalim:

= hmDHut@->GetXaxis()—->SetRange(0, 50);
=» hmDHut@->GetYaxis()->SetRange(0, 50);
=» hmDHut0->GetYaxis()—->SetTitle("buraya yaz")'
= hmDHuUt@->Draw("contl1z");




int denel (int xw=400, int yw=160) { 18
TFile *_file® = TFile::0pen("105200.root");
FF_1->cd();

H \J 1
HTutl->SetLineColor(kBlue); Betl Il l SOl l dl lrl II I Il I
HTutl->SetLineStyle(2);
TCanvas #cl= new TCanvas(“cl ", "deneme", xw, yw); : \(ﬁdeherne SR :_4~‘.
cl->cd();

File Edit View Options Tools Help

HTutl->Draw(); =
HT1bl->Draw("same"); v s

"o
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TLatex lLumi;

lLumi.SetNDC(1);

TString TsLumi="#int L=9pb~{-1}";
1Lumi.SetTextFont(42);
1Lumi.SetTextSize(0.1);
lLumi.DrawlLatex(0.6,0.4,TsLumi);

LR L L
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TF1 *egriA= new TF1("deneme","landau", 20, 1220);
egriA->SetParameters (25000, 400, 50); 8 00 . \| deneme2
egriA->SetParNames(“Sabit","EOD","Genis1ik"); File Edit View Options Tools
HT1bl->Fit("deneme","","",260, 680);
TF1 »xyakisan = HT1bl->GetFunction("deneme"); L]
Double_t eod = yakisan->GetParameter(1);
Double_t eod_hata = yakisan->GetParError(1);
cout << "EOD ="<<eod<< " +-" << eod_hata<<endl;
cl->SaveAs("denel.pdf");
cl->SaveAs("denel.jpg");

TCanvas *c2= new TCanvas(“c2", "deneme2", 400, 160);
c2->cd();
TF1 »egriB= new TF1("deneme","sin(x)/x", 20, 1220);
double abc(double #x, double #k){
return{ k[8)=sin(x[0]) +k[1]/cos(x[0)==2)); } ' an->GetParameter(1);
TF1 »egriC= new TF1("deneme2",abc, 0, 122,2); yokisan->GetParError
egriC->SetParameters(-0.002 , 0.003); -y ::,. e Ly
egriC->SetLineColor(2); m-,;
egriC->Drawl();
egriB->Draw("same"); = Invas("c2", “denene2"

I llllllllllllllll"l'l"

TCanvas *c3= new TCanvas("c3", "deneme3", 200, 200); . bl "denene” , "sin(x)/x",
c3->cd(); : | ¢, double »k){
hmDHut®->GetXaxis()->SetRange(®, 50) e o e *kl;_l_/coslxgﬂ*;;
hmDHut®->GetYaxis()->SetRange(®, 50) o ;e::::fo ;;gc- = 013'
hmDHut@®->GetYaxis()->SetTitle("buraya yaz"); ' N . R

" " olor(2);
hmDHut®->Draw(“cont1z");

, . - s e");
return 9; } . r



Olay kayit

® PF calismalarinda her fizik olay! i¢in kimi igleri tekrar
tekrar yapmak gerekir. Ornek: her olaydaki jetleri say.

® histogram doldurmak

» tanimla:
#9TH1F *xhmultJ= new TH1F ("hmultJd","Jet Multiplicity",15,-0.5,14.5);
» olay dongusu Kur:
#9for (Longb64_t olay = 0; olay < olay_max; ++olay){
#9 hmultlJ->Fill(njet, katsayi);
» doldur
#9}
ZohmultJ->Draw("e");
» ¢iz (e : hata isaretlerini goster)
#9TFile *xbb = TFile::0pen("dene2.root","recreate");
Zohmultl—>Write();
» bir root kutugune yaz.

® bunlari bir betige ekleyelim...



B W 1

olay usu betigl

® Veri iire’rmeyl kolayla§’rlrmak icin ras’rgele say!l ure’relim
® TRandom() kullanilabilir

® Integer(10) 10‘a kadar tamsayi lretmek igin
® Uniform(1l) @ ile 1 arasinda tekdiize bir sekilde sayi lretir

essing dene2.C...
k:0.1543
k:0.7906
k:0.193708
k:0.775951
k:0.861985
k:0
k:0
k:0
k:0
()

-
o

@ Ilk defasinda ekrana yazdiralim:

int dene2(int olay_max=10 ){

TRandom *uretici = new TRandom();

float katsayi, njet;

TH1F *hmultJ)= new TH1F ("hmultJ)","Jet Multiplicity",15,-0.5,14.5);

for (Longb4_t olay = 0; olay < olay_max; ++olay){
katsayi=uretici-=>Uniform(1.); ag—é
njet=uretici->Integer(14);

hmult)->Fill(njet, katsayi);
//cout << "I: "<<njet << " k:"<<katsayi<<endl;
}
hmultJ)->Draw("e");
TFile *bb = TFile::0pen("dene2.root","recreate") ;| JetMultiplicity | hmultJ
hmultl->Write(); Entries 1000
bb->Close(); Mean 4515

return 0;} RS T8
root -x "dene2.C(1000)"

:0.490301
:0.383607
:0.777661
:0.85014
k:0.0288165

in <TCanvas::Make
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® Olay basina bir ¢ok bilgi icerir, ancak XLden farkli

» her satir bir olaysa, her satirda farkli sayida sutun var.

root [3] rntuple->Scan()
o oK kKR A K KA A A KA A AN A A A KA A

* Row *

® Ornegimize bakalim.

- rntuple_>scan( )s—%*

= rntuple->Scan("", "1b==18")
» |b=18 olanlari siralarsak...

[
*

= rntuple->Draw(" 1b"," rn==105200")
» rn=105200 olan butun lb leri ¢iz.

= rntuple->Draw("1b","rn==105200 && 1b<50")
"™N\n=105200 ve 50den ufak olan bitin b leri ¢iz.

H O OUEONOYWU A WN S

* X ¥ F X ¥ ¥ F * * *
H X X X F WX XXX ¥ N

e

Ib {rn==105200 && Ib<50)

30000

25000

20000

15000

10000
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o

rn *

105200 *
105200 *
105200 *
105200 »*
105200 *
105200 *
105200 *
105200 *
105200 *
105200 *
105200 *
105200 *

21

b *

ok ok ek A o A A A A A A A A A A A A K

18 *
13 *%
10 *



ALn gleri de...

® bir txt kutugunden deger okuyup cizmek

» mesela boyle bir kiitiikle baslayalim (f.txt) «—_-)

» bunu okuyup cizecek bir betik yazalim, isin ozu:
#9TGraph *xTA= new TGraph(N, xa, vya);

int dene3 () {

float xa[99], yal[99];
float x,y;

int N=0;

O AN

OO WU & WN -

ifstream ifs;
ifs.open("t.txt");

while ( ifs.good() ) {

ifs >> x >> y;

cout <<"x:" << x<<" y:"<<y<<endl;
xa[N]l=x; yalN]=y;

N++;

}

ifs.close();

gStyle->SetOptStat(0);

TH2F *hpx = new TH2F("hpx"," :D ",40,0,10, 40,0,100);
hpx->Draw() ;

TGraph *TA= new TGraph(N, xa, ya);

TA->Draw("*C");

TLegend *leg = new TLegend(0.5,0.15,0.89,0.24);
leg->AddEntry(TA,"Benim Egrim","1");
leg->Draw(); :

Benim Egrim

__IUII ITT]7IHII

return 0; }
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