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ANKARA UNIVERSITY
Institute of Accelerator
Technologies

Institute of Accelerator Technologies (IAT) of Ankara
University is the first institute in Turkey in order to make
scientific research and technology development studies based
on accelerator technologies. It is proposed in frame of Turkish
Accelerator Center (TAC) project and established in February
26, 2010. The Institute is located at the Gdlbasi Campus of
Ankara University. As the first facility of TAC, a superconduct-
ing electron accelerator based free electron laser facility which
is named as Turkish Accelerator and Radiation Laboratory in
Ankara (TARLA) facility is under construction with the coordi-
nation of the institute.

Establishment and Mission

Electron Accelerator and Laser Facility

Establishment of the Institute of Accelerator Technologise (IAT) is
proposed in frame of Turkish Accelerator Center (TAC) project of the
Ministry of Development of Turkey. The project is continuoing since
2006 under the coordination of Ankara University as an inter-
university collaboration with 12 Universities. IAT proposal has been
approved by Ankara University Senate on 15 April 2008 and by the
Board of Higher Education Council on 12 August 2008, respectively.
With the proposal of the Ministry of National Education, establishment
of the institute has been approved by the Board of Ministries on
February 26, 2010.

Mission of the institute is defined as:

e Contributing development of accelerator and detectors
technologies and promoting usage of these technologies in Turkey.

® founding accelerator facilities for R&D activities and organizing
related projects.

e Coordinating resources for establishing the TAC project.

® Supporting local industry to produce accelerator related
technologies.

® Graduate education on accelerator and detector technologies
® Providing trained manpower and experts in related areas.
® Collaborating with worldwide accelerator centers.

CONTACT

The Electron Accelerator and Laser Facility (TARLA) is under
construction. The facility is mainly designed to operate two free-
electron lasers (FEL) beam lines covering the IR wavelength range
between 3 and 250 ym. Additionally, a bremsstrahlung production
target and some fixed target applications will use the available
electron beam. The facility will mainly consist of an injector based
on a thermionic triode gun that provides high current CW electron
beam at 250 keV, two superconducting (SC) accelerating modules
separated by a bunch compressor in order to accelerate beam to 15
- 40 MeV energy, and two independent optical resonator systems
housing undulators with periods of 90 and 25 mm. First electron
beam is obtained in the facility on April 13, 2013.
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Installation plan of TARLA facility

Electron Beam Parameters

Web (Institute)
Web (TAC Project)

Address Ankara University
Institute of Accelerator Technologies
06830 Golbasi/Ankara, Turkey

Phone +90 (312) 485 13 77
Fax +90 (312) 484 74 56
E-mail hte@ankara.edu.tr

http://hte.ankara.edu.tr
http://thm.ankara.edu.tr

Beam Energy (MeV) 15-40
Bunch Charge (pC) 77
Bunch Length (ps) 0.5-6
Bunch repetition rate (MHz) 13
Average Current (mA) 1
Transversal Emittance (umrad) <15

FEL Parameters

FEL 25 FEL 90
Wavelength (um) 3-20 18-250
Micro pulse repetition (MHz) 13 13
Micro pulse length (ps) 1-10 1-10
Maximum Pulse Energy (uJ) 10 8
Maximum Peak Power (MW) 5 3

Research Potential

TARLA will provide high power continuous wave (CW) electron beam
with an average current of 1 mA. This electron beam will be used to
generate multiple secondary beams, both electromagnetic radiation
and particles. The characteristics of these beams will make TARLA an
outstanding research instrument for external users as well as scien-
tists from Turkey and our region.

The facility will also give opportunity for R&D studies on accelerator
and related technologies in house.

USER LABORATORIES

Five different user laboratories are planned to which the infrared FEL
radiation will be distributed via an optical transport line system. The
labs will be equipped with table top laser systems as well as some
infrastructure for laser experiments. The laser systems will be syn-
chronized with FEL lasers. The individual labs will be used for the
following purposes:

—> Ultrafast Photonic Research
—> Atomic and Molecular Physics
—> Photochemistry

—> Material Processing
—> Nanotechnology
—> Biotechnology and Medicine

NATIONAL AND INTERNATIONAL COLLABORATIONS

In frame of Turkish Accelerator Center Project, Ankara University has
collaboration protocols with Gazi, istanbul, Bogazigi, Dogus, Gebze
Institute of Advanced Technolgies, Uludag, Dumlupinar, S. Demirel,
Nigde, Erciyes ve Osmangazi Universities. These Universities are
official partners of TAC project. In frame of TAC project, Ankara Uni-
versity established, also, an International Scientific Advisory Commit-
tee (ISAC) and an International Machine Advisory Committee (IMAC)
in 2009.

Ankara University has scientific collaboration agreements with follow-
ing well known accelerator centers and institutes:

- European Center for Nuclear Reserach (CERN), Switzerland
- Deutsche Elektronen Synchrotron (DESY), Germany

- Euro X-ray Free Electron Laser (Euro XFEL), Germany

- Helmholtz Zentrum Dresden-Rossendorf (HZDR), Germany
- Helmholtz Zentrum Berlin (HZB), Germany

- Cockcroft Institute (Cl), England

- Institute on High Energy Physics (IHEP), China

- European Spallation Source (ESS), Sweden

- INFN National Laboratory del Sud (NLS), Italy
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ANKARA UNIVERSITESI
Hizlandirici Teknolojileri
Enstitisu

Ankara Universitesi Hizlandirici Teknolojileri Enstitiisii
(HTE) Ulkemizde parcacik hizlandiricilarina dayali bilimsel
arastirma ve teknoloji gelistirme caligmalari tzerine kurulmus
ilk enstitidir. Turk Hizlandirici Merkezi projesi kapsaminda
onerilmig, 2010 yilinda kurulmus ve Gdélbasl kampisiinde yer
almaktadir. Enstitu ile birlikte, ayni yerde Turk Hizlandirici
Merkezi’'nin (THM) ilk tesisi olarak kurulum calismalari
surdurdlen superiletken elektron hizlandiricisi ve serbest
elektron lazeri (SEL) tesisi de bulunmaktadir. Tesis,
uluslararasi literatirde Turkish Accelerator And Radiation La-
boratory in Ankara (TARLA) olarak bilinmektedir.

Kurulus ve Misyon

Enstitiinin  kurulusu 2006’dan bu yana Ankara Universitesi
koordinatérliginde Kalkinma Bakanlidi destegi ile yurutilen “Turk
Hizlandirici Merkezinin Teknik Tasarimi ve Test Laboratuvarlar”
konulu Universitelerarasi proje ile 6nerilmistir. Hazirlanan kurulug
gerekgesi sirasiyla 31.01.2008 tarihinde Muhendislik Fakultesi Fakuilte
Kurulunda, 15.04.2008 tarihinde Ankara Universitesi Senatosunda ve
12.08.2008 tarihinde ise YOK Genel Kurulunda ele alinmis ve kabul
edilmistir. Milli Egitim Bakanliginin 19.01.2010 tarih ve 898 sayili
yazisi ile Bakanlar Kuruluna sevkedilen kurulus onerisi Bakanlar

Kurulunca onaylanmis ve ilgili karar 26 Subat 2010 tarih ve 27505
sayili resmi gazetede yayinlanmisgtir.

Enstitlinin misyonu asagidaki gibi tanimlanmistir:

® Pargacik hizlandiricilari ve dedektor teknolojilerinin tlkemizde
gelistiriimesini ve yaygin kullanimini saglamak

® Ar-Ge amagch hizlandirici tesisleri kurmak ve ilgili projeler yiiritmek
e Turk Hizlandirici Merkezi’'nin hayata gegirilimesini koordine etmek
e Hizlandirici teknolojileri konusunda yerli Gretimin 6nund agmak

e Hizlandirici ve dedektdr teknolojileri alaninda lisansustu egitim
vermek

e Ulusal farkindalik yaratarak konuyla ilgili uzman igglicinin
yetistiriimesini saglamak
e Dinya capindaki gesitli hizlandirici merkezleriyle isbirligi yapmak.

ILETiSIM
Web (Enstitii)

http://hte.ankara.edu.tr

Web (THM Projesi) http://thm.ankara.edu.tr

Adres Ankara Universitesi
Hizlandirici Teknolojileri Enstitisu
Golbas Yerleskesi
06830 Golbasl, Ankara

Telefon +90 (312) 48513 77

Faks +90 (312) 484 74 56
E-posta hte@ankara.edu.tr

Elektron Hizlandiricis1 ve Lazer Tesisi

Elektron hizlandiricisi ve serbest elektron lazeri tesisinin (TARLA),
kurulumu devam etmektedir. Tesis, 3-250 ym dalgaboyu araliginda
2 farkli serbest elektron lazeri (SEL) hattini isletebilecek kapasitede
tasarlanmistir. Ayrica, bir Bremsstrahlung isinimi Uretim hatti ve
bazi sabit hedef uygulamalar da planlanmistir. Tesis, 250 keV
yuksek akimli CW modda elektronlar Ureten termoiyonik triyod
elektron tabancasina dayal bir enjektor, elektron demet enerjisini 40
MeV’e kadar yukseltecek iki stperiletken hizlandirici moduli, 90 ve
25 mm periyotlu iki gok kutuplu magnet (salindirici) ve salindirici
magnetleri iceren iki bagimsiz optik rezonatér sisteminden
olugsmaktadir. Tesiste, uretilen isinimlarin  kullanilacagi
istasyonlari da yer alacaktir. Kurulumu tamamlanan elektron kaynak
sisteminden ilk demet 13 Nisan 2013 tarihinde elde edilmistir.
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TARLA tesisi donanim kurulum planlamasi

deney

Elektron Demet Parametreleri

Demet Enerjisi (MeV) 15-40
Paketgik Yiki (pC) 77
Paketcik Uzunlugu (ps) 0.5-6
Paketcik Tekrarlama Hizi (MHz) 13
Ortalama Akim (mA) 1
Enine Yayilim (umrad) <15
SEL Parametreleri

FEL 25 FEL 90
Dalgaboyu Araligi (um) 3-20 18-250
Mikro Atma Tekrarlama Frekansi (MHz) 13 13
Mikro Atma Uzunlugu (ps) 1-10 1-10
Maksimum Atma Enerjisi (uJ) 10 8
Maksimum Tepe Glci (MW) 5 3

Arastirma Potansiyeli

TARLA tesisi tam kapasite ile galismaya basladiginda yuksek guglu
surekli dalga modunda (CW) 1 mA ortalama akima sahip elektron
demeti saglayacaktir. Bu elektron demeti, ¢esitli ikincil demetleri, el-
ektromagnetik I1simayr ve atomalti parcaciklari Uretmek igin
kullanilacaktir. Demetlerin karakteristigi TARLA tesisinde calisacak
Turk ve yabanci bilim insanlarina secgkin bir aragtirma ortami sunacak-
tir.

Bununla beraber, TARLA tesisi hizlandirici ve ilgili alt teknolojiler
alaninda da Ar-Ge calismalarina olanak saglayacaktir.

KULLANICI LABORATUVARLARI

IR SEL i1siniminin dagitimi yapan optik iletim hatti Gzerinde alti farkli
kullanici laboratuvari planlanmistir. Bu laboratuvarlar, lazer deneyleri
icin gerekli alt yap! ve masadusti lazer sistemlerini de bulunduracaktir.
Lazer sistemleri SEL ile senkronize olarak ¢aligacaktir. Planlanan la-
boratuvarlarda asagidaki alanlarda arastirmalar yapilabilecektir.

—> Malzeme Karakterizasyonu
—> Nanoteknoloji
—> Biyoteknoloji ve Tip

—> Ultra Hizli Fotonik Arastirmalari
—> Atom ve Molekil Fizigi
—> Fotokimya

ULusAaL vE ULUSLARARASI ISBIRLIGI

Ankara Universitesi koordinatorliigiinde Enstitiimiizce yiritilen Tirk
Hizlandirici Merkezi projesi kapsaminda proje ortagi olarak Gazi,
istanbul, Bogazici, Gebze Yiiksek Teknoloji Enstitiisii, Uludag,
Dumlupinar, S. Demirel, Nigde, Erciyes ve Osmangazi Universiteleri
ile ikili isbirligi protokolleri mevcuttur. Bu Universiteler projenin resmi
ortaklaridir. THM projesi cercevesinde, 2009 yilinda Uluslararasi Bi-
limsel Danigma Komitesi (ISAC) ve Uluslararasi Makina Danigsma
Komitesi (IMAC) olusturulmustur. Komitelerin toplantilar yillik olarak
yapilmaktadir.

Universitemiz, THM projesi kapsaminda asagida belirtilen hizlandiric
merkezleri ile ikili isbirligi anlasmasina sahiptir:

- Avrupa Niikleer Arastirmalar Merkezi (CERN), Isvicre

- Deutsche Elektronen Synchrotron (DESY), Almanya

- Euro X-ray Free Electron Laser (Euro XFEL), Almanya

- Helmholtz Zentrum Dresden-Rossendorf (HZDR), Almanya
- Helmholtz Zentrum Berlin (HZB), Almanya

- Cockcroft Institute (Cl), Ingiltere

- Institute of High Energy Physics (IHEP), Cin

- European Spallation Source (ESS), Isveg

- INFN National Laboratory del Sud (NLS), italya




