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TR	PARTICIPATION	IN	
COLLIDER	EXPERIMENTS

• Turkish physicists have participated in a
number of CERN experiments. They are
active in collider experiments ALICE, ATLAS,
CMS, and are also present in BES III.

• In CMS, Turkey contributes to data
acquisition, trigger and mechanics for the
forward HCAL, while the contribution
to ATLAS includes mainly software and
testing the TRT detector, and that
for ALICE is to the computing. For all three
high energy experiments, Turkey is also
contributing to the physics analysis.

• A team of Turkish physicists is engaged in
simulations and theoretical work connected
with CLIC, LHeC and FCC. Turkey has also
provided operators for the CTF3.
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TR	GROUPS	IN	ATLAS
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TR	ATLAS	INSTITUTES
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TR	ATLAS	- I
• The first institution to join ATLAS	
was Bogazici University.	

• It has	been a	member of	the
ATLAS	Collaboration	since	1994.
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Bogazici joined ATLAS under the leadership of Prof. Dr. Engin
ARIK and participated in the studies of the ATLAS-TDAQ
(Trigger and Data Acquisition) collaboration since its
membership.
Bogazici team members participated in the studies of the
ATLAS-MUON group as well.
In 1999 Bogazici team joined the ATLAS-ID-TRT (Inner
Detector – Transition Radiation Tracker) collaboration.



TR	ATLAS	- II

• The second institution to join
ATLAS was Ankara University.

• It has been a member of the
ATLAS Collaboration since
1998.

• Some members from Ankara
University had already joined
ATLAS through Bogazici earlier.

• Ankara team joined TDAQ
collaboration as well.

• This team also participated to
ATLAS computing tasks.
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ATLAS	detector	inside



CLUSTER’S	COMPOSITION	AND	MANAGEMENT
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Ankara	
Univ.

• TL:	O.Cakir

İstanbul	
Aydın	Univ.

TOBB	ETU

• DTL:	
S.Sultansoy

Boğaziçi	
Univ.

• TL:	E.Ozcan

Bilgi	U.

• DTL:	S.A.Cetin
(NCP)

Bahçeşehir
Univ.

Gaziantep	
Univ.

Both Universities formed clusters in	time

Institution
Institution

Institututes
Institututes

Authors:	5 aMO
Students:	3	
(2	join soon)

Authors:	6 aMO
Students:	10	



INVOLVEMENTS	WITHIN	ATLAS
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• Contributions in	Operation Tasks:
ACR,	ADCoS,	Muon	DQ,	
Muon	RPC,	TRT	offline	
and qualification tasks	(QT)
• Institutional Responsibilities
(operational):
TRT	Offline Monitoring
TRT	Data	Quality
• Detector Activities:
TRT	Performance Studies
TDAQ:	B-jet	triggers,	DCS
Phase II	upgrade:	Barrel Inner	RPC	(2	students doing QT	+	1	engineer)
• Physics Analysis:
Exotics	Physics WG:	HQT subgroup,	new heavy	quark	searches	(vector-like,	
E6, FCNC),	Compositeness	searches	(color	octet	fermions,	leptoquarks)	
B-Physics WG:		Ξb- and B+/- searches



SUPPORT	FROM	NATIONAL	PROJECTS
Projects:
• Funding	by	TUBITAK	since	1994	with	serious	cuts	after	2000.		
• TAEK	took	over	as	FA	since	2006:

• 2006-2011:	CERN-A5.H2P101-7
• 2011-2015: 2011TAEKCERN-A5.H2.P1.01-19
• 2016-2017:	2016TAEK(CERN)A5.H6.F2.14

•All	teams	supported	through	a	single	umbrella	project	
funded	by	TAEK	(Project	Leader:	Serkant Ali	Cetin)

• Number of seniors counted for M&O-A: 2016: 12 and 2017: 11
• Our projection for 2018 M&O: 15 (8 submitted by TAEK)

Within TR ATLAS, groups always applied for funding in a single
(umbrella) project due to the efficient coordination and well
established synchronization among various institutes.
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with budget:	600-700	kTL



PHYSICS	STUDIES	WITHIN	EXOTICS	GROUP

12

Exotics/HQT/VLQ Run 2

https://twiki.cern.ch/twiki/  
bin/viewauth/AtlasProtected/ 
Run2VLQ1LeptonSingleVLQ

B->tW->WWb analysis
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PHYSICS	STUDIES	WITHIN	EXOTICS	GROUPS
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… … …



ATLAS	EXOTICS	SEARCH	MATRIX
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CombinedSummaryPlots/EXOTICS/

Involvement	
in	Physics	
analysis



WORKING	AT	UPGRADE	PROJECTS
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Two	of	our	students	have	
worked	in	RPC	prototype	
construction	and	testing.

RPC DCS mainframe at BB5 

Cabling RPC

HV and gas connection



TR	GROUPS	WITHIN	CMS
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CMS	INVOLVEMENT

• MoU signed with CMS	at	1996	by 2	Main	Institute
• Çukurova	Univ.	&	METU
• Bogazici Univ.	Joined CMS	@	2000
• ITU	joined in	2013
• Project	were supported by TUBITAK	between 1996-2000		
• Between 2005-Today	by TAEK
• Project	support only travel and living expences while team members
are at	CERN
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REGISTRATED	
(AUTHORS)
5	Physicist (3)
2	Engineers
2	Graduates (2)	
4	Undergraduates

REGISTRATED	
(AUTHORS)
10	Physicist (5)
4	Engineers
20	Graduates (19)
15	Undergraduates

REGISTRATED	
(AUTHORS)
3	Physicist (2)
0	Engineers
3	Graduates (3)
3	Undergraduates

REGISTRATED	
(AUTHORS)
16	Physicist (1)	
2	Engineers
4	Graduates(4)
4	Undergraduates

• IST/BİLGİ	U.
• KARS/KAFKAS
• IST/MARMARA	U.
• ANK/TUBITAK
• IST/YILDIZ	TECH	U.

• ADIYAMAN	U.
• IST/IAU
• MERSIN	U.
• IST/PRU
• TOKAT/GOPU

• ESKIŞEHİR/ANA.	U.
• IST/ÖZYEĞİN	U.
• IZMIR/İYTE
• IZMIR/DOKUZ	

EYLÜL	U.
• KONYA/NEU	

ANK/HACETTEPE

TAEK	only pays 12	M&O-CatA
contribution for physicist since	
2014



NATIONAL	CONTACT	:	ERHAN	GÜLMEZ
LINK	PERSON	:	AYSEL	KAYIŞ	TOPAKSU

BOGAZİÇİ		UNI.
GROUP	LEADER	:	ERHAN	GÜLMEZ
PROJECT	LEADER:	ERHAN	GÜLMEZ

ÇUKUROVA	UNI.
GROUP	LEADER:	İSA	DUMANOĞLU	

PROJECT	LEADER:	AYSEL	KAYIŞ	TOPAKSU

METU	
GROUP	LEADER	:	MEHMET	ZEYREK
PROJECT	LEADER:	MEHMET	ZEYREK
PROJECT	LEADER:	ALİ	MURAT	GÜLER

ISTANBUL	TECH.		UNI.
GROUP	LEADER	:	KEREM	CANKOCAK
PROJECT	LEADER:	KEREM	CANKOCAK

CMS	TR	ORGANIZATION



DUTIES	IN	CMS	MANAGEMENT

• CMS	HCAL	 Resource	Manager	 (2014	– cont.)
• Other Non-Member States MB	Representative (2014-2016)
• CMS	B	Physics Sub-Convener
• Small-x	QCD	&	Forward	Jets	Sub-Convener
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PHD	THESIS
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Graduation date Name Graduation date Name

2001 İsa	Dumanoğlu 2011 Ferhat	Özok

2002 Hatice	Duran	Yıldız 2011 Halil	Gamsızkan

2005 Kenan	Söğüt 2011 Bora	Işıldak

2005 Kerem	Cankoçak 2012 Mehmet	Vergili

2006 Selda	Esen 2012 Nasuf	Sönmez

2006 Taylan	Yetkin 2012 Kadir	Öcalan

2007 Efe	Yazgan 2012 I.	Vasileva	Akın

2008 Sezen	Sekmen 2013 E.	Ersin	Kangal

2009 Bayram	Tali 2013 Sercan	Şen

2009 M.	Numan	Bakırcı 2014 Aytül	Adıgüzel

2009 Pelin	Kurt 2014 Semiray	Girgis

2009 Salim	Çerçi 2014 Gül	Gökbulut

2010 Hüseyin	Topaklı 2014 Kadri	Özdemir

2010 Mehmet	Deliömeroğlu 2015 Özlem	Kaya

2011 Sertaç	Öztürk 2016 Emine	Gürpınar

2011 I.	Nükhet	Vergili 2016 İlknur	Hoş

2016 Buğra	Yıldız

33 PhD thesis completed between 2001-2016, most currently
working in universities.



HARDWARE	CONTRIBUTION	TO	CMS		I
• Contrubuting to construction of	
CMS	HF	and CASTOR	
calorimeters.

• Installing Online	Radiation
Damage System to HF.	

• Quality test	of	Castor PMTs
• Gain,	Dark	Current &	Timing
Parameters or CASTOR	PMTs
tested.

• CMS	awards:
• Two Turkish Companies
(MFK&EAE)	received CMS	Gold	
award in	2003	for perfect and on	
time	production of		backplane of	
CMS	HF.
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HARDWARE	CONTRIBUTION	TO	CMS		2
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• QIE	200	HF	–FE	QIE	electronic cards
were produced in	Istanbul by SIMPRO.

• This Cards are 18-layers	PCBs.

• Calibration &	Commissioning
• Contributing to Test	beam of	HCAL	

upgrade.
• Testing and mounting FE	

electronics of	HF.
• Radioactive sourcing of	HF
• Prompt feedback analysis of	CMS
• Testing Low voltage power supply

and silicon sensors of	HGCAL.



PHYSICS	CONTRIBUTION	TO	CMS
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• Exotica
• Dark	Matter

• Lepton Portal	DM	
• Large Extra Dimensions(ADD	model)
• Unparticles
• Bump hunting in	Dijet

• Standart	Model
• Search for SM	Higgs boson in	CMS	via
vector boson fusion.

• Differenrial cross section measurements for
the production of	a	Z	boson in	association
with jets in	pp collisions at	√s	=	13	TeV.

• Differenrial cross section of	the production
of	a	W	boson in	association with jets at	√s	=	
13	TeV

• Z+Jet Cross	Section Measurements at	CMS
• Forward-Backward Asymmetry of	Drell-Yan	
Pairs.

• Measurements of	differential cross sections
in	pp collosions.

• Monte	Carlo	tunning for QCD	events.

SUSY
Boosted Top-Tagging
Supersymmetry with the Heavy
Scalars at	the LHC

B	Physics
Spectroscopy of	b	Mesons

Jet	Studies
Jet	Energy Calibration
Measurement of	Dijet Cross	Section

Forward Physics
Inelastic pp Cross	Section
Measurement @	√s	=	13	TeV
Energy distributions measurements
at	the forward region (3.1<h<5.2	&	
-6.6<h<-5.2)of	CMS.



PROJECTS SUPPORTED BY TUBITAK 
AND TAEK
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TAEK	Projects:
-------------------
• ODTU:	2	project	groups	since	2005
• Cukurova:	1	project	group	since	2005
• ITU:	1	project	group	since	2013
• Bogazici:	1	project	group	since	2005

TUBITAK	Projects:
-------------------
• ODTU:	1	project	groups	between	1996-2000
• Cukurova:	1	project	group	between	1996-2000







TR	GROUPS	WITHIN	ALICE	EXPERIMENT
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Thank you !TR GROUPS IN ALICE

Member: KTO Karatay University, Konya, Turkey
MoU: Signed on 27th of August 2013
2 Ongoing Projects: Total Budget of 0.4 M$
• TAEK: Study of Δ++ and Δ−.− Resonance Productions in pp,

pPb and PbPb Collisions at the ALICE Experiment
• TUBITAK: The Study of Particle Ratios in High Energy

Relativistic Proton-Proton and Heavy Ion Collisions Using
the Statistical Thermal Model Approach

Group Members:
• Team Leader: Assoc. Prof. Dr. Ayben Karasu Uysal
• Students: 2 Ph.D. and 1 M.Sc.
• Collaborating Universities: Istanbul Technical University,

Yildiz Technical University
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Thank you !TR GROUPS IN ALICE

Current	Activities:	Data	analysis	and	GRID	Computing
• Data	Analysis:	Resonance	Particles	and	Charged	Particle	

Multiplicities
*	Contribution to	ALICE	papers	about	resonances	and	

multiplicity
• GRID		Computing:	Dedicated	server	farm	for	HEP	and	GRID	

Computing
*	GRID	Node	at	Karatay	University

§ Detector	Simulations	and	Reconstruction
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TR	GROUPS	WITHIN



HISTORY	WITHIN	BESIII
• 2011: The flagship proposal of the Turkic Accelerator Center
(TAC) Project’s was to design and build a Super Charm Factory on a
linac-ring type e+e- collider. The TAC project executive board
decided to form a team from the project group to join BESIII in
order to gain experience in an operational e+e- facility. A team of 3
senior members prepared a proposal to join BESIII

• TAC-PF(Particle Factory) team was unanimously welcomed to
BESIII as a cluster during the BESIII Collaboration meeting after
a presentation by Serkant Çetin.

• 2012-now, TL: Serkant Çetin
• One new member joining the TAC-PF team (İ. Uman), the
cluster became 4 PhD’s.

• TAC project covered travels to IHEP from 2011-2013 only!
OC	and	ID RECFA	Meeting,	Istanbul 33



HISTORY	WITHIN	BESIII
• 2014 and on: travels were partially covered from University
resources or from members’ own support (whoever was to go to
IHEP was covered by the four members on an equal share!).
• TAEK did not fund or support BESIII since they claimed their
responsibility is restricted to CERN programs only. TUBİTAK had no
funding project category for such an international collaboration.
Submitted proposals to University’s Research Project funds were
not accepted
• By Sept. 2016: the team was reduced to 2 seniors since the due
opearation tasks for the cluster was not met for years.
Current team: 2 seniors, 1 grad. student (recently defended PhD
thesis but ongoing with writing the analysis memo)
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ACTIVITIES	WITHIN	BESIII	OVER	YEARS

Contributions
• Data analysis:

• Search for resonances in 𝑱/𝝍→𝝓𝝅0𝝅𝟎
decays

• Study of 𝑱/𝝍→𝝓KsKs
• Analysis of 𝑱/𝝍→w𝝅0𝝅𝟎

• Detector development:
• ToF detectors WG

• Data taking shifts
• Internal refereeing
• Institutional paper reviewing

Responsibilities
• No operational duties and
coordination duties

MSc Thesis
2013:	Engin	Eren*
2014:	Nurdan	Güler**
2015:	Alperen	Yüncü*
PhD Thesis
2017:	Onur	Buğra	Kolcu*

Benefits for TAC	Project
• Adaptation	of	the BESIII	software	

framework “BOSS”	for TAC-PF	
design.

• MoU between IHEP	and Ankara	U.	
(TAC	project coordinator)

*				Physics analysis
**	Detector development
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CONTRIBUTIONS	TO	FUTURE	EXPERIMENTAL	
PROGRAMS
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Prof.Dr.	Haluk Denizli,	
Assoc.Prof.Dr.	Abdulkadir Şenol

Grad.	students	1	PhD	and	2	MSc

CLIC DETECTOR AND PHYSICS STUDY (CLICDP)

Ongoing : 
Differential WW-fusion 

measurement for EFT 
interpretation at 1.4 TeV

Planned : 
Physics Potential Studies 

of CLIC
R&D on vertex detector

Group Members: Research Areas:

TAEK : Turkish Atomic Energy 
Authority

BAP-AIBU: Projects of Scientific 
Investigation at Abant İzzet 
Baysal University

Support:

ABANT IZZET BAYSAL UNIVERSITY (AIBU)
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PARTICIPATION	TO	
LHeC

• contributions	from	
21	TR	authors

(on	physics,	detector	
simulation	and	acc.	

studies)
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PARTICIPATION	TO	RECENT	LHeC	WORKSHOP

✓
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TR	PARTICIPATION	TO	
FUTURE	CIRCULAR	

COLLIDER



TR	PARTICIPATION	TO	FCC	COLLABORATION
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Collaborating Universities
FCC

FCC-hh:	100	TeV pp	
collider	as	long	term	goal
FCC-ee:	e+e- collider,	
potential	intermediate	
step
FCC-eh: integration
aspects of	ep collisions

Main	goal of	FCC	collaboration
is	to complete CDR	of	FCC	at	
the end of	2018
• Recent workshop	FCC	Week

(29	May-02	June 2017,	
Berlin)	

• Contributions in	workshop	
(presentations)

• Linac and damping	ring	
(S.Ogur)

• Pre-booster ring	(O.Etisken)

9	Turkish Universities
signed MoU and
three of	them
(Ankara,	AIBU	and
Giresun)	signed an
Addendum with
CERN-FCC	to give
contributions on	
accelerator,	detector
and physics studies.



PRESENTATION	IN	FCC	WEEK	2017

Oral	Presentations

Poster	Presentations
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SUMMARY	AND	CONCLUSION
CMS	Team	summarizes their plan	as
• continue to contribute to physics analysis
• take part for Phase II	upgrade projects
• manufacture some of	the EC(HGCAL)	parts in	Turkey
• participate for HF	upgrade,	Increasing the read out channels
from 2	to 4.

ATLAS	Team	summarizes	their	plan	as
• continue to contribute to physics analysis
• Continue current resp.	in	TRT
• take part in	Phase II	upgrade projects (muon)

Other	teams	for	future	collider	experiments	emphasis	
• increasing	interested	people	in	designing	future	collider	exp.
• bright	future	for	accelerator-based	HEP	!



+
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