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Icerik
* Amacg
* Veri Yapisi
* Olay Secimi

 Sinyal ve Ardalan

e Sonuclar



Amac

e Standart Model Otesi Fizik Arastirmalari:
e Jet ciftlerinin kitle dagilimlarinda yeni rezonanslar bulmak.

Inceledigimiz siirecler:

Sinyaller: dm;
>q ->4q9

»b ->bg

»>RSG - bb

New Physics

QCD

Ardalan:

4= Mol < 1.3
»KRD >

dijet mass m;



Amac
e Standart Model Otesi Fizik Arastirmalari:

e Jet ciftlerinin kitle dagilimlarinda yeni rezonanslar bulmak.

Inceledigimiz surecler:
> (u,d)
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»>RSG - bb



ATLAS

e Dinya’nin en bluyuk parcacik hizlandiricisi olan CERN’deki genel
amacli arastirma yapan algiclardan biridir.

* Kitle merkezi enerjisi: 13 TeV — - —
e Isikhihk: 139ft |

)
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Karo kalorimetreleri
: |Ar Hadronik ug kapak ve
ileri kalorimetre

Halka Miknatislar |Ar Elektromanyetik Kalorimetre

A I I A S Miion Odalari Sarmal Miknatis Gegis Isinimi Izleyicisi
Yari lletken Izleyici

EXPERIMENT

Benek Algici
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Jet Nedir?

Yuksek enerijili carpismalarda ortaya cikan
parcacik puskurtuleridir. Bu jetler partonlardan

olusur. Bu jetleri kalorimetrelerde biraktiklari
izlerden gozlemleriz.
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“calorimeter jet”

“particle jet”

“parton jet”
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Uc cesit belirleme vardir; b-jet, kuark/gluon, w-jet.
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Uc cesit belirleme vardir; b-jet, kuark/gluon, w-jet.

Neden b-jet?
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Jet Belirmesi

Displaced
[ Tracks

Uc cesit belirleme vardir; b-jet, kuark/gluon, w-jet.

Secondary
Vertex

Neden b-jet?

Jet ay
. . . Liy ~ M
* B-kuarklar daha uzun yari dmre sahiptir. \ &
e |kincil kdse olustururlar. ’&d
* |zleri buyuk etki parametrelidir. o A |



Sinyal Belirlenmesi

q* -->qg 4,6

b* --> bg 2,3,5
RSG -> bb 2, 3,5
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Ardalan Belirlenmesi

Enerji (GeV) Tesir Kesiti (fb™)

400-800
3800-1200
1200-2000
2000-3000
3000-6500

PFBU 2020

1892000
35780
2640
43,63
0,4419
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ANALIZ OLAY SECIMI

Category Inclusive 1b 2b

Jet pr > 150 GeV

Jet ¢ [A¢(jj) > 1.0

Jet || - <2.0

| y¥] < 0.6 <1.2 <0.8

m;j > 1100 GeV > 1717 GeV > 1133 GeV

b-tagging no requirement > 1 b-tagged jet 2 b-tagged jets

DM mediator Z’ w* b* DM mediator Z’ (bb)

W’ Generic Gaussian SSM Z’ (bb)

Signal q° graviton (bb)

QBH Generic Gaussian

Generic Gaussian




Kontrol Grafikleri

* Yaptigimiz tirpanlamalari kontrol etmek icin grafikler olusturduk
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Events
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Events
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Cutlang Kodlari

* Tirpanlama yaparak Dijetlerin degismez kitlelerinin ve olay sayilarinin
grafigini yaptik.

Inclusive Part:

define Dijet : JET[O] JET[1]
object goodlet using JET
select Pt(JET) > 150
define goodDijet : goodJet[0] goodJet[1]
define ystar : abs(({JET[0]}Eta - {JET[1]}Eta) / 2)

region inclusive

select ALL

select Size(goodJlet) >= 2

select {goodlet[0], goodlet[1]}dPhi > 1.0
select ystar < 0.6

histo qstarmass

histo control@pt
histo controllpt
histo controlphi
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- - -~ -

"Dijet Mass", 800, 0, 8000, {goodDijet}m
"Jetd Pt ", 500, 0, 5000, Pt(goodlet[0])
"Jetl Pt ", 500, 0, 5000, Pt(goodlet[1l])
"Phi Difference Between Jet0® and Jetl > 1", 10, 0, 5, dPhi(goodJet[@], goodlet[1])
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b-tag Part:

region onebtag
select ALL # to count all events
select Size(goodlet) >= 2
select dPhi(goodlet[0], goodlet[l]) > 1.0
select AbsEta(goodlet[0]) < 2.0 && AbsEta(goodlet[1l]) < 2.0
select ystar < 0.8
select BTag(goodlet[0]) == 1 || BTag(goodJet[1l]) == 1

histo onebtag , "Dijet Mass", 800, ©, 8000, {goodDijet}m

histo controlept , "Jeto Pt", 100, 0, 5p0, Pt(goodlet[0])

histo controllpt , "Jetl Pt", 100, 0, 500, Pt(goodlet([1])

histo controlphi , "Phi Difference Between Jet® and Jetl ", 10, 0, 5, dPhi(goodlet[@], goodlet[1])
histo controleta , "Jet® Eta", 100, -5, 5, Eta(goodlet[0])

histo controleta , "Jetl Eta < 2.0", 100, -5, 5, Eta(goodlet[1])

2b-tag Part:

region twobtag
select ALL # to count all events
select Size(goodlet) >= 2
select dPhi(goodJet[0], goodJet[l]) > 1.0
select AbsEta(goodlet[0]) < 2.0 && AbsEta(goodlet[l]) < 2.0
select ystar < 0.8
select BTag(goodlet[0]) == 1 && BTag(goodJet[l]) == 1

histo twobtag , "Dijet Mass", 800, 0, 8000, {goodDijet}m
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b-etiketlemede Sinyal Secme Verimliligi

Event Tagging Efficiency
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B-Etiketleme Root Kodu

7.02.2020

void Yeni graph(){
gStyle -> SetOptStat();
gStyle -> SetOptFit(1111);

TCanvas *cl = new TCanvas("cl1","",200,10,700,500);

double m[3] = {2, 3, 5};

double eff rsg 1b[3] = {0.58, 0.45, 0.31};
double eff rsg 2b[3]={0.17,0.06,0.03};
double eff b 1b[3]={0.40,0.30,0.23};

TGraph *gl=new TGraph(3,m,eff rsg 1b);
TGraph *g2=new TGraph(3,m,eff rsg 2b);
TGraph *g3=new TGraph(3,m,eff b 1b);

gl->SetMarkerColor(4);

gl->SetMarkerSize(1);

gl->SetMarkerStyle(21);
gl->GetXaxis()->SetTitle("m {jj} [TeVv]");
gl->GetYaxis()->SetTitle("Event Tagging Efficiency");
gl->SetMinimum(0) ;

gl->SetMarkerColor(kGreen);
gl->SetMarkerSize(1);
gl->SetMarkerStyle(21);
g2->SetMarkerColor(kRed) ;
g2->SetMarkerSize(1);
g2->SetMarkerStyle(20);
g3->SetMarkerColor(kBlue);
g3->SetMarkerSize(1);
g3->SetMarkerStyle(22);

gl->Draw("AP");
g2->Draw("P same");
g3->Draw("P same");

cl->SaveAs("sekil.png");
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Olay Sayisi
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Olay Sayisi

b -->bg

"Dijet Mass"
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Olay Sayisi

RSG --> bb

"Dijet Mass"
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