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Giris

~+Kimi SM otesi modeller (ornek GUT)
vektor kuark oneriyorlar :

~+Bu yeni kuark

~»etkilesimleri SM ile ayni degil: Yuksuz Akim
(W ile)

~+Kkutlesi top’

~+13 TeV LHC ile

~& Uretim ornegi
bozunma urunlerinden

baslayip kesif yapabilir miyiz?

sinyal son durum: 2j+3¢ +MET




Yapilacak isler Pz Model

| — 2j+3¢+MET | |
olay iireticisi | MG/C*HEP/Pythia

events.lhe

— 2J+3¢+MET

1.Sinyal olaylarini - ogrendigimiz
aletlerle uretelim:

hadronlagma Pythia

events.hep

: = : algic
1.1. CompHEP’den, b’ sinyali Tt PGS/Delphes

2.MG ile ardalani hesaplayalim. events.lhco

3.Hem sinyali hem ardalani ntupleyapict | ExRootAnalysis
hadronlastirip
benzetiminden gecirelim.

events.root

Cozuimleme yazilacak...
4.Bir cozumleme programi yazip

sinyali ardalandan ayirt edebiliyor
muyuz bakalim. 3

sonuclar



Ardalan

~+Qlaylari Uretin (6rnek: MadGraph v4
olay treticisi -~cd Events ; 1s =

~& unweighted_events.lhe Gretilmis olmal

~*Hadronlasma yaptirin
~ .. /bin/run_pythia ; Is

hadronlagsma

~& pythia_events.hep tretilmis olmali

~*Algic benzetimi
~ .. /bin/run_delphes ; Is

algic benzetimi

~& delphes_events.lhco Uretilmis olmali

ey cotell - ~*ROOT dosyasini hazirlayin =

~ .. /../ExRootAnalysis/ExRootLHCOlympicsConverter
pgs_events.lhco sm.root ; Is

& sm.root

.o oo l 4z
Coziimleme \k bu dosyay1 inceleyip, coztimlelim. )
4




Cézimleme

~~0nce ROOT ile bir ¢cdziimleme iskeleti yapalim,

~sLaptopla galisalim ki gece uykumuz kaginca da ise

edebilelim.

~~ROOT ile katugu yukleyip, yazalim:

~»100t -1 bp
] LHCO->MakeSelector

root [3] LHCO->MakeSelector("hpfbu_a")
Info in <TTreePlayer::MakeClass>: Files: hpfbu_a.h and hpfbu_a.C generated from TTree: LHCO

~»~Boylece 2 yeni kituk uretilmis old

~~hpfbu_a.C ve hpfbu_a.h
~sbunlara daha

void hpfbu_a::SlaveBegin(TTree * /*treex/)

{

// The SlaveBegin() function is called after the
// When running with PROOF SlaveBegin() is calle
// The tree argument is deprecated (on PROOF 0 i

TString option = GetOption();

std::cout << "This is SlaveBEGIN "<<std::endl;
Nlets = new TH1F ("NJets","Njets",10,-0.5,9.5);
fOutput->Add(NJlets);

SlaveBegin

5

Congratulatiens,
it only teok you
65298 seconds

process

// The return value is currently not used.

GetEntry(entry);
if (entry<3) {

std::cout << "Processing entry "<< entry<< std::endl;
std::cout << "#j:"<< Jet_ <<std::endl;

}
Nlets->Fill{Jet_);

return KTRUE;

terminate ¥

T e m w m e e pmr— ——— = - ——

std cout << "This is TERMINATE
Nlets->Draw();
TFile tf("out.root","recreate");
Nlets->Write();
tf.Close();



Cézimleme

= - root.exe bp.root
~*Calistiralim - sonucu gorelim. root [1] LHCO->Process
NJels
ot . Enty 19770
~+1] cizim bekliyoruz N\ tean 5008
¢
~*Sinyalden beklenti: &s
~+~en az 2 jet, 3 lepton ve N
if (Jet_ < 2) return kFALSE;
if ((Electron_ + Muon_)< 3) return KFALSE; L
Nlets->Fill(Jet_); P R PP lawaalaaaalasas Lasaalasas Lia
1 3 4 5 6 7 9
~~kotl tarz. Dogrusu: once bak sonra kes.
. . O & Enub.:m‘m
~skesimlerin cetelesini tutmak lazim. T Mean 4758
~+~Hangi kesim
~»Her kesimden sonra kalanlari
saklayalim: 1y =eff;
eff=new THIF("eff", "cuts", 16, 0.5, 16.5); l
eff->GetXaxis()->SetBinLabel(1,"all");
eff->GetXaxis()->SetBinLabel(2,"2jets"); L___

eff->GetXaxis()->SetBinLabel (3, "MET");
eff->GetXaxis()->SetBinLabel(4,"PTj");




Cézimleme

NJets—>Fill(Jet_); 2 .et

eff->Fill(0);
B (e = 2 e e tirpanindan kurtulan
; olaylari sayar.

eff->Fill(1)
if ((Electron_ + Muon_)
eff->Fill(2);

'= 3) return KFALSE;

bool bjet_found=false;
for (k=0; k<Jet_; k++){
if (Jet_BTagl[kl>@) bjet_found=true;

} seole

if (!'bjet_found) return KFALSE; b'iug |eﬂ| 0|0Y|ur| sayar
eff—>Fill(3);

Daha

elektron, muon ve jet tanimlarini kullanalim.
1. hptbu_a.h i¢ine eklenecek 3. hptbu_a.C i¢ine, process kismina

3 leptonlu olaylar sayar

#include <vector> vector <hpfElectron> eles;
#include "hpfParticle.cpp" vector <hpfMuon> muos;
#include "hpfMuon.h" vector <hpflet> jets;
#include "hpfElectron.h" int k;

#include "hpflet.h" TLorentzVector alv;

- for (k=0; k<Electron_; k++){
2. partlcle tammlarma alv.SetPtEtaPhiM(Electron_PT[k], Electron_Etalkl],

Electron_Phi[k], ©.511/1E3);//in GeV
hpfElectron anel (alv);

#include "TLorentzVector.ht anel.setCharge( Electron_Chargelk]);
#ifndef HPF_PARTICLE ;i ES RIS (ERE L

#define HPF_PARTICLE #include "hpfParticle.h"

class hpfParticle { #ifndef HPF_ELECTRON

#define HPF_ELECTRON 7



Cézimleme

~*Ters yukll leptonlardan Z ve W yapalim:

~*2e Imu | 2mu

~¢3e Omu | 3mu Oe ==> gorece zor: yiukler ters ve M

hpfParticle Zreco, thelLepton;
TLorentzVector nue;
bool charge_problem=false;
switch(muos.size()) {
case 0: { if (abs(eles[@].q()+eles[1].q()+eles[2].q())>2) {charge_problem=true;}
else { double Mdiff=999999.9;
if (eles[@].q()*xeles[1].q()<@){Zreco=eles[0]+eles([1];
if (fabs(Zreco.lv().M()-91.2)<Mdiff)
if (eles[0].q()*eles[2].q()<0){Zreco=eles[0]+eles[2];
if (fabs(Zreco.lv().M()-91.2)<Mdiff)
if (eles[1].q()xeles[2].q()<@){Zreco=eles[1]+eles[2];
, if (fabs(Zreco.lv().M()-91.2)<Mdiff)
break;}
case 3: { if (abs(muos[@].q()+muos[1].q()+muos[2].q())>2) {charge_problem=true;}
else { double Mdiff=999999.9;
if (muos[@].q()*muos[1].q()<0@){Zreco=muos[@]+muos([1];
if (fabs(Zreco.lv().M()-91.2)<Mdiff)
if (muos[@].q()*muos([2].q()<0@){Zreco=muos[0@]+muos([2];
if (fabs(Zreco.lv().M()-91.2)<Mdiff)
if (muos[1].q()*muos[2].q()<@){Zreco=muos[1]+muos[2];
if (fabs(Zreco.lv().M()-91.2)<Mdiff)
}
break; }
case 1: { if (eles[@].q()*eles[1].q()>0) {charge_problem=true;}
else {Zreco=eles[0]+eles[1]; theLepton=muos([@]; }
break;}
case 2: { if (muos[@].q()*muos[1].q()>0) {charge_problem=true;}
else {Zreco=muos[@]+muos[1]; theLepton=eles[0]; }
. break; }
if (charge_problem) return kFALSE;
eff->Fill(4);

Mdiff=fabs(Zreco.
Mdiff=fabs(Zreco.
Mdiff=fabs(Zreco.

Mdiff=fabs(Zreco.
Mdiff=fabs(Zreco.
Mdiff=fabs(Zreco.

v().
v()
v ()

v ()
v().
v()

M()-91.
M()-91.
M()-91.

M()-91.
M()-91.
M()-91.

; thelLepton=eles[2];} }
; theLepton=eles[1];} }

; thelLepton=eles[0];} }

; thelLepton=muos[2];} }
; theLepton=muos[1];} }

; theLepton=muos[0];} }



parcaciklar

~/ =el+e2yaz

hpfParticle hpfParticle::operator+ (hpfParticle& p)

hpfParticle(); { - .
hpfParticle(TLorentzVector); hpfParticle sum;

hpfParticle(TLorentzVector, int); sum.setTlv(this—?lv()+p.1v());.
~hpfParticle(); sum.setCharge(this—>q()+p.q());

hpfParticle operator+ (hpfParticle& ); return sum;

.h .Cpp

Z, W kutlerini bir de b’ kiitlesini ekleyelim

TH1F *NJets, xeff, xmZ, *xmW, *xmbpw, *xmbpz;

public:

hptbu_a.C i¢ine, process kismina

mZ->Fill( Zreco.lv().M());
nue.SetPtEtaPhiM(MissingET_MET[0], theLepton.lv().Eta(), MissingET_Phi[0], 0.0);
hpfParticle Wreco( (theLepton.lv()+nue) );

Wreco.setCharge(theLepton.q()); std::cout << "This is TERMINATE "<<std::endl;
mW—>Fill( Wreco.lv().M()); eff->Draw();
WvSMET->Fill( Wreco.lv().M(), MissingET_MET[0Q]); TFile tf("
: NJets—>Write();
hpfParticle BPz; eff->Write();
for (k=0; k<jets.size(); k++){ mZ—>Write()',
if (jets[k]l.bTag() ) {BPz=Zreco+jets[k]l; break;} mW—>Write():
¥ mb z—>Write2)'
mbpz->Fill( BPz.1lv().M()); WngET—>Writez):

tf.Close();



Cézimleme wZ
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eff

Eniries 40768 lﬂ] Entries 2449

Mean 0.9565 Mean 90.21

20000 AMS  1.069 800 (- 5 AMS 58

18000 700 E- \
16000 600 -
14000 =
500
o 3 lepton :
10000 400 |-
8000 200 F-
6000 -
200 -
4000 =
2000 100 -
o l 1 L 1 l L L L l L L l L L1 l L 1 L l L 1 L l L 1 L l : } L L L l L 1 A o 4 ' 4 o L
0 2 a 8 3 10 12 14 %o 70 30 a0 100 110 120

200 = Mean 88.67 - Mean 672
- AMS 77.12 160 — 166.2
180 =
= 140 -
160 | C
= 120
140_— -
120 E- 100
100 |- 80
60 — -
- 40 —
40 — n
20 - 20
o:llllllllllllllllllllllllllllllllll o-llLI_I-hl 1 ool aa s bav o Lo ol ool aaalasy
0 50 100 150 200 250 300 350 400 0 100 200 300 400 500 600 700 800 9S00 1000

10



paralel cal

void runProof(int lite=1){

//

if (lite) {
TProof xproof = TProof::0pen("");
} else {

TProof::0pen("pc-atb-srv-01");

TProof *proof

}

proof->SetParallel(1l); //using only few cores,the rest for other tasks

TDSet xset;

set = new TDSet("TTree","LHCO0");

if (lite) {
set—>Add("bp.root");

set—>Add("tag_1_delphes_events.root");

telsed{
set->Add("root://10.0.1.2//project/analyses/1lv10-1.root");
set->Add("root://10.0.1.2//project/analyses/1lv10-2.root");

it

set->Process("hpfbu_a.C+");

root.exe runProof.C

11




Ardalan=

~~Aradigimiz ize benzer iz birakan

~~Ama aradigimiz nesneyi
~+punlardan kurtulmak lazim

~~BSM arastirmasinda SM gurultudur
~+Samani sapda

bulmak gerekKli
~+"CUT" = "Tirpan”

~*Hangi ozellikler kullanilabilir?
~~p" agir oldugu igin bundan
cikan jetler de yuksek p
olmasi beklenir
My

12




Cézimleme

~~Elimizdeki veri miktari ve tesir kesitleri belli.

void compare() { &
float si_cr=18; /Tbarn I(Ear

float bg_cr=9500; //fbarn

float lumi=10; //fbarn-1 N = :e X o X E
float year=1; // time in years

TCanvas *xctst = new TCanvas("al","ctst",960,400);

TFile bg("bp_bg.root");
TH1F *bgmbp = ((TH1x)bg.Get("mbpz"))->Clone();

TH1F xbgeff = ((TH1x)bg.Get("eff"))->Clone();

bgmbp—>Scale( (lumixyearxbg_cr)/ bgeff->GetBinContent(1) );
bgmbp->SetLineColor(2);
bgmbp->Rebin(2);

TFile si("bp_si.root");
TH1F *Simbp = ( (THl*) si.Get ( "mpr" ) )_>C10ne( ) ’ senelik o|ay
TH1F xsieff = ((TH1x)si.Get("eff"))->Clone();
simbp—>Scale( (lumixyearxsi_cr)/ sieff->GetBinContent(1) );
simbp->SetLineColor(4);
simbp—>SetLineStyle(2);
simbp->Rebin(2);

hesabi

TH1F xtotalbp = new TH1F(xbgmbp);
totalbp—>Add(simbp, bgmbp); toplam olay
char aaal128]; S
sprintf (aaa,"#events/%iGeV/%ifb~{-1}",20, lumi);
totalbp—>SetYTitle(aaa);
totalbp—>SetXTitle("M_{zZb} (GeV)");
totalbp—>SetLineColor(1);
totalbp->SetLineWidth(2.5);

ctst->cd();
totalbp—>Draw("E"); bgmbp—>Draw('same"); simbp->Draw("same");
ctst->SaveAs(“final.png"); 13
b



si & sm

mbpz

(]
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events/20GeV/10fb '
n n
o o

-
W

W

(=]

b’ ?

14
mbpz
Entries 6913
Mean 295.7
RMS 179.9

~~Anlamli mi1 yoksa istatistik hata mi?

-+ Olgutler (o) =

it -+++,.,,..,4_.,.w_ et
S 'géo'M' (‘Ge'%aoo
S/\B
S/NS + B

2x(~/S+ B —/B)

~+30 => Gozlem,

= \/2 x [(s+ b)ln(1+ %) _ s]

~~Toplam olay egrisine poly1+Gauss uydurup sinyal ve ardalan olay

sayisini bulalim.



E

biliyoruz...

' mbpz

#events’20GeV/10fb

n
w

3

—
w

.
o

w

o

TF1 xtotal = new TF1("total", "poll(@)+gaus(2)",400,920);
total->SetParameters(15,-0.5,5,800,35);
total->SetFillColor(4);
total->SetLineWidth(2);
total->SetParLimits(2,0,10000);
total->SetParLimits(3,700,800);

0 L T T S A P e B B e

totalbp—>Fit(total,"WR+");

Double_t parl[5];
total->GetParameters(&parl[0]);

TF1 xf2 = new TF1("f2","gaus",400,920);
f2->SetParameters(&par[2]);
f2->SetLineColor(2);

f2->Draw("same");
ctst—>SaveAs("fit.png");

Int_t ns=2; // #sigmas

Double_t nsig=(f2->Integral(par[3]-nsxpar[4],par[3]+nskpar[4]))/10;
Double_t ntot=(total->Integral(par[3]-ns*par[4],par[3]+ns*xpar[4]))/10;
cout << "nsig="" << nsig << " ntot="<< ntot << " nbg="<<(ntot-nsig);
cout << " SIG=" << sqrt(2x(ntotxlog(l+nsig/(ntot-nsig))-nsig))<<endl;

mbpz

root [@0] .x compare.C Entries 6913
- Info in <TCanvas::Print>: png file final.png has been created °,
— FCN=3.56203 FROM MIGRAD STATUS=CONVERGED 1078 CALLS 1079 TOTAL
- EDM=4.70456e-10 STRATEGY= 1 ERROR MATRIX ACCURATE
- EXT PARAMETER STEP FIRST
i NO. NAME VALUE ERROR SIZE DERIVATIVE
- 1 po 7.24715e+00  9.88328e-01  2.04533e-04 -3.75394e-05
[ 2 pl -8.03443e-03 1.60796e-03  3.02192e-07 -1.17716e-02
— 3 p2 2.07686e+00 8.29411e-01 4.41618e-06 1.86318e-03
- 4 p3 7.81244e+02  1.40475e+01 3.36549e-04 5.76554e-05
= 5 p4 3.03182e+01  1.85946e+01 3.32732e-04 6.11580e-05
— Info in <TCanvas::Print>: png file fit.png has been created
— nsig=15.0653 ntot=26.8324 nbg=11.7672
_' A l ' A A A l A ' A A l ' A A L l A A
0 100 200 300 400 500 600 700 800 $00



Sonuc

~*»Bu derste d6grendikleriniz PhD ve hatta postdoc
calismalarinizda bile isinize yarayacak.

~~calisin ve bunlari kullanin ki aklinizda kalsin.

Bahaneletinizden >
Daha Giiclii Olun!




