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* CERN’ de kurulmus olan LHC’nin
cevresi 27 km dir. LHC proton
demetlerini demet basina ~7 TeV
enerji ile carpistirir.

* Proton bir hadrondur (kuarklardan
olusan yapi). Hadronlar agir olduklari
icin dairesel hareket sirasinda daha
az enerji kaybederler.

* LHC, zit yonlerde gelen iki proton
demetini carpistirir (kitle merkezi
enerjisi ~14 TeV). Bu yontemle duran
bir hedefe demet carptirmaktan
daha fazla kullanilabilir enerji elde
edilir.  ATLAS dedektori  c¢ikan
parcaciklari algilar.
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ATLAS  isbirligi:
yaklasik 6000
fizikci, muihendis,
teknisyen, 6grenci
ve yonetici.

ATLAS Yazarlar:
dinya capinda
42’den fazla ulke
ve 185’den fazla
kurum  (253’den

fazla enstiti)
ortalama 2918
bilimsel yazarl
bulunmaktadir.
Temsil: temsil
edilen milletlerin
sayisl 165
civarindadir.

ATLAS Deneyi

ATLAS iSBIRLIGI

n

COUNTRIES WITH INSTITUTIONS PARTICIPATING IN
THE ATLAS COLLABORATION, AS OF MARCH 2022
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Argentina
Armenia
Australia
Austria
Azerbaijan
Belarus
Brazil
Canada
Chile
China
Colombia
Czech Republic
Denmark
France
Georgia
Germany
Greece
Israel

Italy

Japan
Mongolia
Morocco
Netherlands
Norway
Palestine
Philippines
Poland
Portugal
Romania
Russia
Serbia
Slovakia
Slovenia
South Africa
Spain
Sweden
Switzerland
Taiwan
Turkiye
UAE

UK

USA

CERN

JINR



ATLAS DENEYINE GIRiS ATLAS [®}

E X P E R l M E N T -YEARS /ANS CERN

ATLAS (A Toroidal LHC ApparatuS) dedektoru ile yapilan deney

ATLAS Deneyi yer ustl kontrol binasi Kontrol odasi girisi

Sanal tur igin:
https://virtual-tours.web.cern.ch/vtours/ATLAS/ATLAS.html
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ATLAS DENEYINE GIRiS ATLAS [®}
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ATLAS (A Toroidal LHC ApparatuS) dedektoru ile yapilan deney

S R 14/ 40 &
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ATLAS dedektori yer altinda (LS2 zamani) ATLAS dedektori yer altinda

Sanal tur igin:
https://virtual-tours.web.cern.ch/vtours/ATLAS/ATLAS.html
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ATLAS DEDEKTORU

25m

LAr hadronic end-cap and
\, forward calorimeters

Toroid magnets
Solenoid magnet | Transition radiation tracker

Muon chambers
Semiconductor fracker

ATLAS Algicinin D6rt Ana Bileseni

Miknatis Sistemi

Miion Spektrometresi
momentum oSlcllebilmesi igin her

Kalorimetre ic Algig
her yukli parcacigin
momentumunu Slger.

miuonlari tanir ve
momentumlaninisicer, yukstz ve yUklu parcaciklarin

enerjisini olger.

ATLAS Deneyi O. Cakir
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ATLAS
Dedektorii:
Sekilde 44 m
uzunlugunda,
25m
yuksekliginde
ve 25 m
genisliginde,
merkezi
solenoid 2 T,
toroid magnet
4 T alani, 7000
ton agirhgiyla,
simdiye kadar
yapilmis en
buyuk hacimli
parcacik
dedektoruaddr.

bir yukli pargacigin hareket yénunu
Saptn, (Image: CERN)



ATLAS DENEYI

ATLAS deneyi, parcacik fiziginin standart
modeli (SM)’in tanimladigi strecleri hassas Evrenin gizemini arastirmak
incelemektedir. Tesir kesiti olcimleri,
etkilesme baglasimlarinin  incelenmesi, RN
kinematik degiskenlerin hassas [
belirlenmesi, parcacilk tanima, yeniden
olusturma (reconstruction), sinyal ve
ardalan olaylarinin incelenmesi, olaylarin
veri analizinde ileri yéntemleri uygulayan
calismalar/arastirmalar yapmaktadir.
Bununla birlikte, standart model Gtesi %
(BSM) olasi beklenen vyeni fizigi (yeni M——
parcaciklar, vyeni etkilesmeler, karanlik
madde, vd.) arastirmaktadir.

ATLAS Deneyi O. Cakir 7




HIGGS BOZONU KESFi

ze in Ph 27013 2013 vyilinda Nobel Fizik Oduilu, Prof.
Francois Englert ve Prof. Peter Higgs'e
verildi. Odil “Atom alti parcaciklarin
kutlesinin  kokenine iliskin anlayisimiza
katkida  bulunan  bir  mekanizmanin
teorisinin ve burada tahmin edilen temel
skaler parcacigin (Higgs bozon) CERN'in
Tr— M%WW BUyUuk Hadron Carpistiricisindaki ATLAS ve

Mahmoud Mahmoud

Francois Englert  Peter W. Higgs CMS deneyleriyle kesfi nedeniyle” verildi.

Prize share: 1/2 Prize s hare: 1/2

Higgs parcacigint (SM bulmacasinin eksik bir
parcasiydi!) kesfetmek buylik bir basaridir.
Bununla birlikte, SM genel kozmik bulmacanin

son parcasi degil!

ATLAS Deneyi O. Cakir 8



HIGGS BOZONU KESFi
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HIGGS BOZONU BAGLASIMLARI

Fizikciler yeni sonuclari Higgs bozonun 21012006, 12095 = 007, ey =138 755, H > v < 11%
diger temel parcaciklarla olan = CATLASRwn2
baglasimlarini incelemek icin kullanirlar. izz;:ﬁeepmmeter
Sekil'de gosterildigi gibi, bu baglasimlar, €

tst kuarktan (Standart Modeldeki en
agir parcacilk ve dolayisiyla Higgs
bozonu ile en gicli etkilesime sahip 10°

vev °f VKvvey
—
<

L |

SM prediction

I IIIIIII| I IIIIIIII I

I II[IIIl

Leptons Quarks

v [ [
o, lon.
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\

olan) kitlesel olarak tc¢ blylklik sirasini o | o E--- _ —;
kapsayan bir aralikta SM tahminiyle > 14Fm VIR B B
mikemmel bir uyum icindedir, cok daha 5 12f | %o o
. . o o - o(ks) = 1% a(k) = 1%
hafif muonlara ve c-kuarka baglasim 1] ‘ H e .
e . . . B 0(K,=7°/o wz) = ©
arastiriimaktadir (bunun icin simdiye 08F, ., A T R
107 1 10 10?

kadar Higgs bozonuyla baglasimin bir

. . . . Particle mass [GeV]
st siniri elde edilmistir).

ATLAS Collab., Nature 607, 52-59 (2022)
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= Hesaplama merkezleri veriyi = 42 Ulkede ~150 veri merkezinde > 1
depolama, dagitma, isleme milyon islemci ¢ekirdegdi kullanilabilir
ve analiz etmede kullanilir

s 150 = 1000 Petabyte’dan fazla CERN verisi
dunya-capinda depolanmaktadir.
[Tier—O } [Tier—l J [Tier—Z }
CERN Depolama Simulasyon

Kullanicilarin
CERNB bulut depolama
o . OX -
Yeniden isleme Son kullanici analizi ihtiyaclari icin
Analiz 1 TB/kullanici

ATLAS Deneyi O. Cakir
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1946

Turkiye

3 ATLAS institutions (6 institutes)

38 (18) ATLAS members (authors) of which 7 students
Funding agency (contact physicist): Turkiye (Serkant Cetin)
Member institutions:

« Istinye University, Sariyer, Istanbul (

« Bogazici cluster: Department of Physics, Bogazici University, Istanbul [3',
Department of Physics Engineering, Gaziantep University, Gaziantep &,
Department of Physics, Istanbul University, Istanbul (2

« Ankara cluster: Division of Physics, TOBB University of Economics and
Technology, Ankara (£, Department of Physics, Ankara University, Ankara ('

Albani

Malta

: X!
.“ Cyprus ~ Syria

i Mediterranean 4
{ Tunisia Sea Lebanon

ATLAS L e

EXPERIMENT |

Leaflet

ATLAS Deneyi O. Cakir 12



TURKIYE CERN-ATLAS PROJE GRUBU

-YEARS /ANS CERN

» Institutes Active Members - total: 41 » Lists

E Tl:] rkiye » 7 Ankara

» 10 Bogazici Istanbul
» 1 Gaziantep

» 13 ISU Istanbul

» 4 |stanbul U

» 19 on Authorlist (A)

» 0 Signing-Only (a)

» 18 counted for M&O (M)

» 2 under qualification (q)

» 20.25 for Operation Tasks (O, o)

funding agency

T Institutes
Ankara

Bogazici Istanbul
Gaziantep

ISU Istanbul
Istanbul U

TOBB

2024

» Professional Status

» 20 Physicist

» 6 Physics PhD student

» 2 Physics masters/diploma student
» 2 Undergraduate/summer student
» 2 Engineer with PhD

» 2 Administrator/other

ATLAS Deneyi O. Cakir 13



ATLAS DENEYINDE TURK GRUPLARI

stinye

Ankara
Universitesi

(1997)

Bogazigi
Universitesi
(1995)

Universitesi
(2023)

Istanbul
Universitesi

Gaziantep
Universitesi

TOBBETU * Tirk Gruplarn katilimci/kiime

(cluster) Universite lizerinden
ATLAS deneyine katilabilmektedir).

* TR-10-ULAKBIM Grid yapisi ATLAS deneyi icin diinya
capinda bir Tier-2 merkezidir, NL-Tier-1 (Netherlands)
merkezine baglidir, WLCG’ye hesaplama ve depolama
kaynagi saglamaktadir.

* Universitelerin ATLAS deneyine katilma tarihleri parantez icinde gésterilmistir.

ATLAS Deneyi O. Cakir 14



Prof. Engin Arik (Bogazigi Uni.) Prof. Saleh Sultansoy (TOBB ETU) Prof. Peter Jenni (CERN)

Bogazici Universitesi 1995 yilinda ATLAS
deneyine katilmisti, daha sonra Ankara
Univ. grubunun goérismeleri, Prof. Saleh
Sultansoy’un girisimi ve Prof. Engin Arik’in
destegiyle 1997°de Ankara Universitesi
ATLAS’a katilmis oldu. Yakin zamanda
2023 vyilinda, istinye Universitesi’nin
ATLAS’a katilimi gergeklesmistir.

ATLAS Deneyi

ATLAS deneyine katilma niyeti, o zaman ATLAS
sOzclsl (spokesperson) olan Prof. Peter Jenni ye
iletilmisti. Kolabrasyon toplantisinda onaylandi.
2013 yilinda kendisi ile yapilan bir roportajda
“isbirligindeki bu kadar ¢ok insani bir arada tutan
sey nedir?” sorusuna verdigi cevap “buradaki
surticii unsur, herkesin fizik ile motive olmasi ve
ayrica birlikte calismaktan baska secenegimizin

olmamasi” demistir.
O. Cakir 15



“It is really excellent and exciting that you are having a
Panel discussion around CERN70.”

“Many thanks for representing the Turkish ATLAS
community at that panel and for highlighting its crucial
contributions to our experiment. | am sure this will be very
successful. It is often useful to briefly recall how incredibly
big and important the fundamental physics questions are
that we are addressing with ATLAS (the LHC enables us to
study for the first time directly the process of mass
generation in the universe, which kicked in around 10712 s
after the big bang and changed everything), and the
technology we need to do so.”

EXPERIMENT

ATLAS [©)

A Vi
Andreas Hoecker
Spokesperson 2021-2025, Deputy 2017-2021

“In addition, it could be useful to point out that the LHC is a long term engagement and that the
by far largest fraction of data (and thus physics results) is still to come with the HL-LHC, which is
approved to run until 2041. The HL-LHC is a stepping stone to a large-scale future project at
CERN that is being decided in the next years and in which Tiirkiye should obviously play a strong
role. Thanks for also insisting on the technological opportunities that come with the HL-LHC

upgrade of ATLAS and the next project.” Best wishes, Andreas.

ATLAS Deneyi O. Cakir
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ATLAS ISBIRLIGI YAYINLARI (son 10 i) /\-/
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INSPIRE @over
https://insirehep.net # YAYIN SAYISI i ATIF SAYISI
YIL YAYIN  ATIF** 100000
2024* 30 132
2023 150 1261
2022 111 1671 10000 .A'\L!‘_Ejﬁ
2021 95 2644 -
2020 109 4943 % g
2019 130 6797 W -
2018 150 9838 § 1900
2017 136 8643 <
2016 155 10833 ./I—IM
2015 157 14286 100
2014 118 11871
TOPLAM(*) 1341 72919
* Not: Son 10 yil ve Mayis 2024 10

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

itibari ile yayin ve atif sayilari.
yay Y YILLAR

** Not: Yazar kendine atiflan
cikariimistir. ATLAS igbirligi yillara gore yayin / atif sayilan (INSPIREHEP)

ATLAS Deneyi Prof. Dr. Orhan Cakir 17
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TENMAK CERN ATLAS PROJE GRUBU

TURKIYE ENERJIi, NUKLEER ve MADEN ARASTIRMA KURUMU (TENMAK) PROJESI

Proje No
2020TENMAK(CERN)A5.H1.F5-25

Proje Adi )
CERN-ATLAS Deneyinde Veri Alimi, Veri Analizi ve Algi¢ Sistemlerinin Isletim, Bakim ve Yukseltme
Calismalari

Proje Tura
Kurum Digi Proje

Proje Yiiratuciisi
Prof. Dr. S.A. Cetin, istinye U.

Arastirmacilar

SOPOMAOTIOP PP

Yilmaz, Doktor Ogretim Uyesi, BAIB U.

. Adiguzel, Dogent, Istanbul .

Bingl, Profesor, Gaznantep 0.

. Gakir, Profesér, Ankara U.
. Denizli, Profesor, Bolu Abant izzet Baysal U.
. Duran Yildiz, Profesér, Ankara U.

Istin, Doktor Ogretim Uyesi, Yeditepe U.
Kuday, Doktor Ogretim Uyesi, Ankara U.
Ozcan, Profesér, Bogazigi U.

Oztirk, Profesér, Istlnye U.

. Simsek, Doktora SonraS| Ara§t|rmaC| istinye U.

i Turk Gakir, Profesér, Ankara U.

Projenin Amaci
Buyuk Hadron Carpistiricisi (LHC) 'nin temel amaci yluksek enerjili proton carpismalarini yiksek

isinlik degerlerinde saglayarak Higgs bozonunun arastinimasini,

Z. Uysal, Doktora Sonrasi Aragtirmaci, istinye U.

A. Ozbey, Dr. Ogr. Gor., Istanbul . Cerrahpasa

B Gokturk Ar. Gor., Dokt. Ogr Bogazu;l 0.

E. Qelebl Dokt Ogr Bogazu;l U

B Dagl, Doktora Ogr TOBB ETU

S. Aktag, Doktora Ogr Bogazici 0.

T.B. ilhan, Doktora Qgr., istinye U.

F. Bagpehlivan, Y. Lis. Ogr TOBB ETU
IstlnyeU

A Sansar Y. Lis. Ogr., Istanbul 0.

M. Tosun, Doktora Odr., istinye U.

standart modelin bazi duyarh

testlerinin yapilmasini ve standart model 6tesi fizik aragtirmalarinin yapilmasini saglamaktir.

Hedeflenen Sonug¢
ATLAS deneyindeki isletim, bakim ve yukseltiime galismalan kapsamindaki sorumluluklarin yerine

getiriimesi,

saglanmasi.

Proje Baslama: 24/03/2020
Proje Son Bitisi: 24/09/2024

geng arastirmacilarin yetistiriimesi ve Ulkeye bilimsel ve teknolojik bilgi aktarimi

|

TENMAK
(CERN)
Projesi

(28 iiye),
devam
ediyor
(2020-2024)

0 TENMAK CERN ATLAS
yeni proje basvurusu:
 Proje bashgri: CERN-
ATLAS Deneyinde Veri
Allm ve Analiz, Algi¢
Sistemlerinin isletim ve
Yukseltme Calismalari

« Proje ekibi: AU, BU, iSU,

U, BAIBU  6gretim
uyeleri ve ogrenciler (30
uye)

« Basvuru: 2024 (1)

ATLAS Deneyi

Prof. Dr. Orhan Cakir
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ANKARA UNIVERSITESI ROLU

&
- 30 |

d Memorandum of Understanding (MoU) kapsaminda destek ATLAS DETECTOR AND
PHYSICS PERFORANCE

saglamak
* ilk MoU 1997 yilinda imzalandi, 2002 yilinda yenilendi
(d ATLAS Teknik Tasarim Raporu (TDR)’ na boélim / alt boliim

konu bazinda katki saglamak (1999) = =
) oL L ATLAS DETECTOR AND
e Uyarilmis kuarklarin arastirilmasi, Cilt 2, Bolum 21, alt bolim PHYSICS PERFORMANCE

§ = il

21.3 (Q*, halen arastirilmakta..)

* Yeni agir kuarklar ve leptonlar, Cilt 2, Bolum 18, alt bolim 18.2

0}
m, (GeV)

(VBK/VBL halen arastiriimakta..) Iechnjcal Design Report

O ATLAS Tetikleme (Trigger) / Veri Alma (DAQ) konusunda

Revisian
Roforence: ATLASTDR 15, CERN/LHCC99-15
25 May 1999

May 1999

Last modified:
nnnnnnnn

insangucu destegi saglamak
* Teknik 6grenci (E. Ertorer) hem DAQ grubu ile ¢alisti hem de tezini tamamladi (2006)
* Teknik 6grenci (Z. Sali) DAQ sisteminde seri iletisim konusunda c¢alisti (2014)

ATLAS Deneyi O. Cakir 19
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1946 -YEARSv.‘;A;\ISCERN
YETERLIK PROJELERI
. Year CERN Supervisor
0 ATLAS Yeterlik Calismalari R R R
Umit TRT Digitization 2023- Andrew BEDDALL
. . KAYA Tuning: task is to tune
d 3 uye 2010 ylllndan Once theTRgTdigitizationto
match Run 3 data.
° 3 u y e 2 O 1 0 yl I N d an sonra ( 1 u y e 2 O 2 3 22 ﬁZI'w ::Th;;;c:re;:::g:of 20222023  Benedikt VORMWALD
: o
yl I I n d a yete rI I k ga I I§ m a S I n I ilkay Nagios compatible 2015-2016 Shawn MC KEE
TURK plugins from ATLAS
CAKIR erfSONAR installations
tamamlamistir) workduide
.. . . Sinan Distribt.Jted Computing, 2010-2011 Stephane JEZEQUEL
e 1 Uye vyeterlik calismasina yeni R <7t
Tier-1/2s

baslamistir
O ATLAS OTP Gérevleri ATLAS OTP GOREVLER!

2015-2024 C1-ATLAS C2-ADCoS C1-DQ /RC C1-Shift Leader
. .o | h'f H
° AT LAS ye rin d e nod bet | er: (Son 10 yil) :\:LCI;I)'I Shifter | (Computing) (ACR) (ACR)

H . Hatice 10 years 4 years (shifts, 2 years (shifts,
M uons h Ift’ DQ/R un CO ntro l AC R: Duran Yildiz (shifts, several several times several times
times each year) each year) each year)
Slnlf_l (Cl) ilkay 3 years 10 years
.. . Tiirk Cakir (shifts, (shifts, several
e ATLAS hesaplama ndbetleri: several times times each year)
each year)
(ADCoS shifts): Sinif-2 (C2) Sinan 10 years
Kuday (shifts, several

times each year)
ATLAS Deneyi



ANKARA UNIVERSITESI ROLU

CERN LHC baslikli / konulu yayinlar
CERN LHC konulu Ankara Universitesi adresli bircok yayinimiz bulunmaktadir -~ o o
(https://inspirehep.net)

CERN LHC / ATLAS bagshikli / konulu yapilan tezler

Yandaki sekilde 2003-2019 yillari arasinda yapilan tezler (12 adet) ve bunlar
icinde YL ve DR tezlerin orani (%) gosterilmistir.

Yuksek Lisans tezi (2022), M. Tosun (danisman: H. Duran Yildiz, esdanisman:

B. Bilki), TARLA’da ve AU-NBE’de ‘RPC-Resistive Plate Chamber’ LHO/ATLAS o ) ez £ 12

Erisim (Mayis 2024):
https://tez.yok.gov.tr/UlusalTezMerkezi

Doktora tezi (2024 giiz), A.C. Canbay (danisman: O. Cakir), ATLAS’da VBK—>tW analizi;

tasarlamis ve yapmistir. ATLAS RPC grubu ile calismaktadir.

QT kapsaminda CERN’de ATLAS ITk grubu ile calismis ‘Felix kontrol yazilimi’ yapmistir.

SN
ATLAS S

itk-demo-felix GUI/API

Ali C;

ATLAS Fizik Analizi
Guncel: Vektor Benzeri Kuarklar (VBK) Arastirmasi (Run2/Run3), Vektor Benzeri

Leptonlar (VBL) Arastirmasi (Run2/Run3) analizleri yapilmaktadir.

ATLAS Deneyi O. Cakir 21
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Vektor Benzeri Leptonlarin
CERN-ATLAS Deneyinde Arastirilmasi

Feyza Baspehlivan?!, Burak Daglil, Hatice Duran
Yildiz?, Saleh Sultansoy?!3

1TOBB University of Economics and Technology, Ankara, Tirkiye

2 Ankara University, Ankara, Tirkiye
3 ANAS Institute of Physics, Baku, Azerbaijan

Motivasyon

Parcacik fenomenolojisi acisindan Vektor Benzeri Leptonlar (VBL) ve
Vektor Benzeri Kuarklar (VBK) benzer statiiye sahiptir.

VBK’larla ilgili bircok deneysel calisma mevcut iken VBLlerle ilgili
cahsmalar cok sinirli ve azdir.

Vektor benzeri leptonlar Cesni demokrasisine ve E6 Blylk birlesim
Teorisinin dngorilmektedir. Vektor benzeri leptonlar ve kuarklar, lepton
ve kuarklarin kitle desenleri, t kuark’in kitlesinin Higgs vakum beklenen
degeri mertebesinde olmasi, mion magnetik moment anomalisi ve agir
kuarklarin bozunumundaki elektron-miion asimetrisi gibi deneysel
problemlere ¢6zliim saglayabilir.

Cesni Demokrasisi = iso-singlet ‘alt tip’ VBK'lar &
iso-doublet veya iso-singlet VBL ler

iso-singlet ‘alt tip” VBK’lar &
iso-doublet VBL ler

E¢ BBT (GUT) >

CERN VBL Galigmalari
L3’te VBLlerin yalnizca yukli kanal bozunumlarina irdelenmistir, PDG’de
verilen kiitle alt limitleri (~100 GeV) bu deneyden alinmistir.

CMS ve ATLAS (13 TeV) calismalarinda sadece 3. aile baglantili izo-
singlet ve izo-doublet kanallarin analizleri yapilmis ve disarlama limitleri
getirilmistir fakat bu analizlerde yiikli ve notr vektor benzeri leptonlarin
katleleri esit alinmis, ayrica sag elli notrinonun varligi goz ardi
edilmistir. Bu nedenle elde edilen sonuglar bircok bozunum kanalini
icermemektedir. Bunlarin bazilarinin baskin olma olasiligi yiksektir.

Boylece simdiye kadar verilen disarlama limitleri genel durum icin
gecersizdir.

Bu konuda ATLAS Exotics altgrubunda eksiklikleri belirten sunumlar
yapilmis (Temmuz 2022) ve simdiye kadar yapilan analizlerin sinirh
oldugu ve sonraki analizlerde (LHC, RUN3) o&nerdigimiz bozunum
kanallarinin da g6zoniine alinmasi gerekliligi kabul edilmistir.

Bununla ilgili fenomenolojik ¢alismalarimiz devam etmektedir ve bu
yazdan itibaren veri analiz calismalarina baslamayi planliyoruz.

ATLAS Deneyi

0. Cakir 22




Search for single production of vector-like quarks decaying into

tW in pp collisions

ATLAS

EXPERIMENT

at+/ s

Ankara University, Ankara, Turkiye

(a) acanbay@ankara.edutr, (b) iturk@ankara.edu.tr

13 TeV with the ATLAS detector

A.C.Canbay (a), LTurk Cakir (b), 0.Cakir S.Kuday

ATLAS HPBS and Exotios 2023 workshop
Oct 2023 Campus of the

Universitat Autonoma do Barselona,
Bellaterra (Spai
ttps:/indlos sermobsivent/1 276819/

Abstract

A search for singly produced vector-like B quark (VLB) with
charge-1/3 and decayed into tW (in the single lepton final state) is
performed in proton-proton collision data at a centre-of-mass
energy of 13 TeV. Events with one lepton, MET and jets are selected
for the analysis. The rzsvlts have been projected for full Run 2

Y- case of n ion from the expected
Standard Model (SM) bacquoumi limits are set on the mass of
VLB quark for a wmixing between the SM quark sector and VLB
quark. An upper exclusion limit of 1500 GeV for the mass of singlet
VLB with kappa=0.6 in this channel, can be set. These limits can
also be converted to the limits for other VLB representations.
Within the chosen model framework, the limits set on the masses
are cowmparable with the other channels through the single
electroweak production at the LHC.

@

9

ig. 1 A representative Feynman diagram for
resonant single production of VLB quark.

Data and MC Samples
Data:

The research makes use of the Run 2 ATLAS data collection, which
spans partial to complete runs and has an integrated luminosity of
36 b to 140 fbl. which corresponds to proton-proton collisions
wlrh the ATLAS detector for the vears 2015 2016 and additional
20 18. When selecting the events from collisions, the data
quallty standards were taken into account. Awong these criteria
are stable beam conditions, working detector subsystems, and
essential components for data collection. The Good Run Lists (6RL)
were considered to get the data employing:
datal 5_13TeV.periodAllYear~, datal 6_13TeV.periodAllYear=,
datal 7_13TeVperiodAllYear~, datal $_13TeV.periodAllYear~

MC Samples:

The VLB signal samples were
produced at leading order using
MadGraph5 [51 for parton
level interaction with the POF
set NNPDF3.0 L6], and Pythiag
L71 is uvsed for parton
showering and hadronization.
The MC simulation L8] of signal
samples (ZBW+) corresponding
to coupling ~¢ = 0.5 avld
benchmark wmass valves ws
1400

Fig.3 Signal and background
- 2000 GeV with VSle sawples (w/o normalization)

mcl 6_13TeV*ZBW1*[307120-3071261* and relevant
backuroumh usm‘l In the analysls are shown In Flu 5

()
:ssnoo—ssnzs: ts04176 ssnxn e 04701 [nossol
[410644-410647], [410658-4106591. The main backarounds,
top pair, W*jets and single-top events are used as control regions.
A detailed description of the analysis has been presented in a talk
Thttps:Zindico.cern.ch/event/1292742/1.

Conclusions

Introduction

Vector like quarks (V1LQs) are predicted beyond the standard model
(BSM). They are new heavy spin-1/2 particles, which carry color. and
electric charges depending on the types and representation, VLE
types shown in Table 1. Their left and right handed components
transform in the same way under the electroweak symwetry. VLQs
could have a role in the stabilization of the Higas boson mass, and
enhance a potential solution to the hierarchy problem. In the
predicting wodels VLQs are expected to couple wostly to third
generation quarks (f, b), and they can have both charged (via W*/~
boson) and weutral (via Z9 HO) current interactions [11. The
interaction Lagrangian is given as follows:

{ & B
L=k
“Wry vz

M s
_‘/‘ng[sRud;_]}

Vector like quarks can be produced singly (model dependent) or in pairs
(wodel independent) in the pp collisions at the LHC. There have been
numerous searches for the vector like quarks that have exeluded V1Q
mass below 1 TeV at L. for a variety of decay wodes. The
search for veetor like B (VLB) quarks decaying into tW have set limits
on the signal production cross sections for VLB mass range 1 to 1.5
Tev [2, 31.

The single production is expected
to i i hy

]

[Bowoy u]+ 3oy [BLZuy*d}]

Table 1. VLE couplings for multiplets

coupling and wass within the \visav) v
interested range. A Feynman
diagram representing this process
is shown in Fig. 1. In this analysis,
the sewsitivity to events in which

a singly produced VLB quark

decays to tW followed by one W
boson semi-leptonic decay wode
leading to single lepton in the final
state. Then, tW final state is
reconstructed from 11+1b+2j*MET,
whole signal event requires at
least one forward jet and a
collinear jet.

Event Selection/Reconstruction
Event Selection:
The analysis seripts (with PyRoot [91)
make use of jets, an electron or wmwon,
wissing Er and event based quantities
formed from their combinations. A
preselection is performed to obtain the
samples of signal and background. Each
event is required to have at least one
large-R jet, which can be 1-tag jet or
W-tag jet, Fig. 4. The evemts are
classified according to these tagging
state in addition to b-tag. Two sets of
regions are defined: signal region and
normalization region.
Reconstruction:
VLB quark is reconstructed in two cases:
wmass is reconstructed from four-vectors
of a t-tag jet and a leptonic decaying W |
boson or from four-vectors of a W-tag |
jet, b-jet and leptonic decaying W boson.
Further checks are performed in the
resolved mode as well. The
reconstructed wass distributions for
two categories in the signal regions are
shown in Fig.5 assuming VLB signal
contribution with mz=1600 GeV, and v qu::‘gl'olu size, I:prn_n slzle
= 0.5 scaled to the theory cross section of 2" Jet size for signal.
12.2 tb. The limit plots are given in Fig. 6. background and data

£

ATLAS Detector

ATLAS is a wmultifunctional particle detector at the LHC with a
forward-backward symmwetric oylindrical design that spans
virtvally the full solid angle around the collision center. Fig. 2. It is
made up of an inmer detector that is encircled by a thin
superconducting solenoid that generates a 2T axial magnetic field,
electromagnetic and hadronic calorimeters, and a wuon
spectrometer L41. ATLAS uses a right-handed coordinate svsfem
with its origin at the nominal interaction point in the centre of
the detector and the z-axis along the beam pipe. Cylindrical
coordinates (r $) are used in the transverse plane, ¢ being the
azimuthal angle around the beaw pipe. The pseudorapidity is defined
in terms of the polar angle 8 as 1 — -Intan(8/2). Angular distance is

measured in units of AR = \/(An)? + (AP

Fig. 2 ATLAS detector main parts

The detector tracks and identifies particles to investigate a wide
range of physics, from the study of the Higas boson and top quark
to the search for extra dimensions, new heavy quarks, new
particles and particles that could make up dark matter.

Statistics/Results

The statistical analysis is performed
using the TRExFitter [10] software,
which makes vuse of the RooFit
package. The fit is performed
saparﬂﬂlv for two signal regions, SK1

d SR2 as in Fig. 5 later can be
applled slmultavmously Here, pre-fit
distributions with background-only
Asimov data are shown. The result of
the fit to signal + background Asimov
data for ms=1600 6eV and
BR(B—~W1) = 0.5 is given in Fig. 5
There will be post-fits which provide
an initial estimate of the expected
results and constraints to nuisance
parameters.

x

e
Fig.5 Inv. mass distributions
in SR1, SR2 before fi.

The expected upper limits at
the 957 confidence level (CL)
on the VLB single production
cross-section as a fumction
of B quark wmass (ms) are
shown in Fig. 6 for the VLB
singlet scenario. Values of ms
for which the predicted
cross-section is higher than

the cross-section limit would

be excluded. The limits willbe ... .
updated once the analysis is il
unblinded. Fia.6 Limit plot for SR1. SR2

The analysis is performed by searching for a signal over the SM backgrounds in Wt invariant mass distribution, in the case of no evidence of signal the limits on the production cross section x branching
ratio can be set depending on the mass and coupling. With the preliminary results which provide an improved sensitivity in the Wt channel of VLB decay, and it excludes VLB mass me <1500 GeV for x& = 0.6.
The exclusion limit set by this analysis extend the limits obtained from previous searches for this channel. Further progress of this analysis will be presented extensively in the forthcoming HQT meetings.
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GENEL DEGERLENDIRME

CERN’in 70. yiinda Ankara Universitesinde CERN konulu bir panel tartismasi yapiyor olmak
gergekten mukemmel ve heyecan verici.

Bu calismada, Ankara Universitesi ATLAS toplulugu temsil edilmistir. ATLAS deneyine
yaptigigimiz dnemli katkilar vurgulanmistir. ATLAS deneyi ile ele aldigimiz temel fizik sorularinin
ne kadar buyUk ve onemli oldugunu kisaca hatirlamak faydali olmustur (LHC carpistiricisi
temelinde ATLAS Deneyi ve uygulanan teknolojiler, evrende yaklasik 10" saniyede baslayan
kUtle olusumu surecini ilk kez dogrudan incelememize olanak saglar).

Ek olarak, LHC'nin uzun vadeli bir calisma oldugu gorulmektedir, ve en buyuk veri bolumunin
(fizik sonuclarinin) 2041'e kadar calismasi onaylanan HL-LHC ile birlikte gelecegini belirtmek
istiyoruz. HL-LHC, CERN'de onumuzdeki yillarda kararlastirilacak ve Turkiye'nin guclu bir rol
oynamasi gereken buyuk olgekli bir proje (FCC) igin bir basamaktir. ATLAS''In HL-LHC
yukseltmesi ve bir sonraki projeyle gelen teknolojik firsatlar da olduk¢ca onemilidir.

Sonugta, ekip olarak bilimsel arastirmalarimiz, yayinlarimiz, projelerimiz ve etkinliklerimiz en

degerli gucumuz, heyecanla yaptigimiz igleri surdirmeye calisiyoruz.
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-YEARS /ANS CERN

ATLAS Deneyi O. Cakir 25



CERN HIZLANDIRICI KOMPLEKSI | /\-/

-YEARS /ANS CERN
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ic dedektorleri
gosterilmistir. Merkezde, yaklasik
1 m yarigapl i¢ izleme dedektori
bulunur.  izleyicinin  hacmi
boyunca dizgiin bir 2 Tesla
manyetik alani Ureten i¢ solenoid
ile ¢evrelenmistir. Miknatisin
kendisi, elektronik okuma
. kutular gorilebilen sivi argon
: elektromanyetik kalorimetrenin
kriyostatinin igcinde yer alir ve
daha buylk vyaricapta bulunan
hadronik kalorimetreyi kismen
karsilar. Dis kisimda, mion
spektrometresinin  bir pargasi
\ olan ve on alti azimut sektoriine
bt boliinmis mion odalarinin ilk
&S katmanlari goriiliyor.
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Belli bir momentum transfer o&lceginde
(u=100 GeV) proton icinde parton dagihm
fonksiyonlarinin  xf(x, u?) davranisi yandaki
sekilde gosterilmistir. Valans kuark dagilimlari
disinda cogu PDF’ler, kucuk x’lere dogru
onemli 6lctde yukselir.

Protonun yapisi: dlistik enerjide valans

kuarklar ve gluonlarin gésterimi (solda),

yliksek enerjide valans ve deniz kuarklar
ile gluonlarin gésterimi (sagda)

ATLAS Deneyi O. Cakir
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Evren  muhtemelen  simetrik
yaratilmisti ve goérinmez Higgs
alani, vyuvarlak bir kasenin
ortasindaki topun sabit
pozisyonuna karsilik gelen bir
simetriye sahipti.

Ancak Buyuk Patlama (Big
Bang)'den ~107! saniye (~10 ps)
sonra Higgs alani, en duslk enerji
seviyesini simetrik merkez
noktasindan uzaklastirdiginda
simetriyi bozmus oldu (evrende
kiitle olusumu siireci).
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KENDILIGINDEN SIMETRI KIRILMASI

Big Bang

HISTORY OF THE UNIVERSE
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Standard Model of Elementary Particles

three generations of matter interactions / force carriers
(fermions) (bosons; )
| 1] 1l
U ev/c? U I
u c t g H
up charm top gluen higgs
S——
18 GeVic?
d S b W
down strange bottom photon
A S ————
=0.511 MeV/c? =105.66 MeV/c? =1.7768 GeVic? =91.19 GeVic?
=1 =1 =1 0
Y2 e Yo Y2 T al
» @ Z
electron muon tau Z boson
—
<1.0 eV/c? <0.17 MeV/c2 <18.2 MeV/c? =80.360 GeV/c?
0 0 +1
Ve Y VF ¥ Vt 1 V*\;& i
e!ectl:on muon tau W boson
neutrino neutrino neutrino {

Standart Modelde Temel Parcaciklar

ATLAS Deneyi

TEMEL PARCACIKLAR VE ARALARINDAKI
ETKILESMELER

Parcaciklarin Temel Etkilesimleri

Leptons

Photon Gluons
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CERN Globe & Science Gateway, CERN'i ve ’_'L
bilimi, 0zglin, vyenilikgi ve ilham verici =
deneyimleri kesfedebileceginiz bir yer..
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