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“Milli kaltirumuzu muasir
medeniyet seviyesinin ustune
cikaracagiz ” !!!

Bu maksada ulasmak icin:

“En hakiki miirsit llimdir,
Fendir.”

ve “llim terciime ile olmaz,
tetkikle olur.”

“Asla siphem yoktur ki,
Tarklugun unutulmus medeni
vasfl ve buyuk medeni kabiliyeti,
bundan sonraki inkisafi ile atinin
yuksek medeniyet ufkunda yeni
bir gunes gibi dogacaktir.”

4.,




Ozet

Tiirkiye’de bolgesel (Balkanlar, Orta Dogu, Kafkaslar ve Orta Asya’yi
kapsayan) bir YEF merkezinin kurulmasi fikri 1991 yilinda Prof. Dr. Asim
Barut, Prof. Dr. Engin Ark ve Prof. Dr. Saleh Sultansoy tarafindan
onerilmistir [1]. Turkic Accelerator Complex (TAC) bu merkezin ana eksenini
olusturacaktt [2]. TAC projesi hazirlanirken KEK (Tsukuba, Japonya) ve
DESY (Hamburg, Almanya) ornek alindi. TAC’1n en 6nemli amac1 gelismis
tilkelerde mevcut olan ¢gesitli  hizlandirict  teknolojilerini  bolgemize

kazandirmak idi.
TAC projesi 4 ana kisimdan olusuyor:

e Linak-Halka tipli Super-Charm Fabrikas1
e Pozitron halkasina dayali Sinkrotron Isinimi kaynagi
e Elektron linakina dayali1 Serbest Elektron Lazeri

e GeV enerjili proton hizlandiricisi.



TAC projesi 1997-2016 yillar1 arasinda DPT tarafindan desteklendi. Maalesef, 2007
yilinda baslatilan bir siire¢ sonucunda TAC projesi TARLA projesine doniistiiriildii.
Aslinda TARLA projesi TAC projesinin 6n asamasi oOlarak diisiindiigiimiiz egitim
tesisinin (IR-FEL) siiper-iletken teknolojiye dayali versiyonudur.

Sunumda TAC projesinin kisa tarihgesi ve giintimiizdeki durumu irdelenerek 4 ana

kistmdan ikisinin  (Super-Charm Fabrikast ve Proton Hizlandiricis1) Onemi
vurgulanacaktir.

[1] O. Etisken, “Tiirkiye'nin Mega Projesi: Tiirk Hizlandirict Merkezi”, Bilim ve Teknik
(Temmuz 2011) 54-59.

[2] S. Sultansoy, “Regional Project for Elementary Particle Physics: Linac-Ring Type c-
T Factory”, Turk. J. Phys. 17 (1993) 591-597.

¢ Fan 05 GeV o dctocice  durrg Table 1. Basic parameters of linac-ring c- 7 -factory
' ,;,,, Smar " ot ' Parameters ¢ ~linac e’ -ring
’ Energy (GeV) 0.5 8.0
ST Vs (GeV) i
:“:\n:, ' Radius (m) . 100
Length (m) 50
Particles per bunch, n (10*%) 0.1 10
S N N > Collision rate, f. (MHz) 30 N
nm 8\ N \ Bunches per ring, k o)
o DONE fmdvonon Current, | (mA) 5 500
e surce f Energy loss/turn, AE (MeV) . 3.6
Power (M) 2.5 > 1.7
Figure 1. The proposed scheme for linac-ring ¢- r-factory Beam size at IP, o, ,(um) 1 1
3;y ot IP (cm) - 0.25
Daha sonra iki yeni kisim eklendi: DMK JoRgrD; 9y \H) 8y W
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Linak bazinda X-FEL
Gev enerjili proton linak
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Stratejik teknoloji olarak Parcacik Hizlandiricilari

Accelerator Technology for the Nation
ABD Enerj1 Bakanliginin Beyanati (2004)

http://www.docstoc.com/docs/921548/Accelerator-Technology-for-the-Nation

Accelerator Technology for the Mankind

Avrasya Nikleer Bilimler ve Uygulamalari Konferansi (2006)
http://arxiv.org/abs/physics/0611076

Accelerators for America’s Future

Washington DC on October 26, 2009

http://www.acceleratorsamerica.org/
https://science.energy.gov/~/media/hep/pdf/accelerator-rd-stewardship/Report.pdf

Accelerating science and innovation: Societal benefits of European
research in particle physics
https://cds.cern.ch/record/1551933/files/Strategy Report LR.pdf
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U.S. Department of Energy

4 Office of Science

Accelerator Technology for the Nation

Summary

Accelerators underpin every activity of the Office of Science and, increasingly, of the entire scienfific
enterprise. From biology to medicine, from materials to metallurgy, from elementary particles to the

cosmos, accelerators provide the microscopic imformation that forms the basis for saennﬁc under-
standing and applications. The combination of ground and satellite based observatories and particle

accelerators will advance our understanding of our world, our galaxy, our universe, and ourselves.

Hizlandiricilar, Bilim Ofisinin her etkinliginin ve, giderek artan bir oranda,
tim bilim miiessesesinin temelini olustururlar. Biyolojiden tibba,
malzemelerden metaliirjiye, temel pargaciklardan kozmosa, hizlandiricilar
bilimsel anlayis ve uygulamalarin temelini olusturan mikroskobik bilgiyi
saglarlar. Zemin ve uydu bazli gozlemevlerinin ve pargacik
hizlandiricilarinin kombinasyonu diinyamizla, gokadamizla, evrenimizle ve
kendimizle ilgili olan anlayisimizi ilerletecektir.
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ACCELERATOR TECHNOLOGY FOR THE MANKIND

Saleh Sultansoy
Gazi University, Ankara, Turkey and Institute of Physics, Baku, Azerbaijan

ABSTRACT

Particle accelerators technology 1s one of the generic technologies which 1s locomotive of the
development in almost all fields of science and technology. According to the U.S. Department
of Energy: Accelerators underpin every activity of the Office of Science and, increasingly, of
the entire scientific enterprise. From biology to medicine, from materials to metallurgy, from
elementary particles to the cosmos, accelerators provide the microscopic information that
forms the basis for scientific understanding and applications. The combination of ground and
satellite based observatories and particle accelerators will advance our understanding of our
world, our galaxy, our universe, and ourselves.

Because of this, accelerator technology should become widespread all over the world.
Existing situation shows that a large portion of the world, namely the South and Mid-East, 1s
poor on the accelerator technology. UNESCO has recognized this deficit and started
SESAME project in Mid-East, namely Jordan. Turkic Accelerator Complex (TAC) project 1s
more comprehensive and ambitious project, from the point of view of it includes hght
sources, particle physics experiments and proton and secondary beam applications.

Invited Talk at the Fourth Eurasian Conference on Nuclear Science and its Applications,
Baku, Azerbaijan, 31 October - 03 November, 2006

27.11.2021 Saleh@istinye 7



At this stage, TAC project includes:

Linac-ring type charm factory
Synchrotron light source based on positron ring
Free electron laser based on electron linac

GeV scale proton accelerator
TAC-Test Facility.

First part of this presentation 15 devoted to general status of particle accelerators around the
world. The second part deal with the status of the TAC proposal.

L INTRODUCTION

The utle of this paper 15 inspired by the statement of the U.S. Department of Energy titled
“Accelerator Technolgy for the Nation™ [1]. Keeping in mind that particle accelerators are
widely used 1n almost all fields of science and technology, accelerator technology should be
included into R&D programme in all countries over the world. In this context, developed
nations should support the knowledge transfer to developing ones. SESAME-like projects
should be realized in all regions which are poor on the accelerator technology.

2. PARTICLE ACCELERATORS AROUND THE WORLD

The status of accelerator technology and its applications is reflected at large-scale bienmal
conferences: USA Particle Accelerator Conference (PAC), European Particle Accelerator
Conference (EPAC) and Asian Particle Accelerator Conference (APAC). Proceedings of these
conferences, as well as a number of other accelerator events, are collected at Joint Accelerator

27.11.2021 Saleh@istinye



3.5. TAC TEST FACILITY

Before building charm factory to obtain training of the young accelerator physicists and to get
experience on accelerator technology on smaller scale, we plan to build infrared free electron
laser (IR FEL) on 2050 MeV e-linac untl 2009. IR FEL thought to work in oscillator mode.
With undulator strength parameter K=1 and vertical distance between magnet poles g=3 cm,
one can obtain wavelength values of 15 um (IR FEL1) and 2 pm (IR FEL2) for 10 MeV and
50 MeV e-linac choices, respectively. Three experimental stations are planed to make
research on biomedical subjects, semiconductor physics and photo chemical reactions.

27.11.2021
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Figure 7: Schematic view of the TAC Test Facility.

Saleh@istinye



J.5. TIME SCHEDULE

Tentative time schedule for the realization of TAC project follows:

2006:
Completion of the conceptual design report
Starting technical design study
2007:
Construction of the building for TAC Test  Facility
2008:
Installation of the TAC-TF linac
2009:
Installation of the TAC-TF infra-red FEL and beam lines with the experimental stations
Completion of the TAC technical design report
2010:
Commuissioning of TAC-TF
Governmental decision on approval of TAC project
2015:
Completion of factory and light source parts of TAC project.
2017:
Completion of proton accelerator and experimental stations

https://inspirehep.net/literature/731233 e-Print: physics/0611076 [physics]

27.11.2021 Saleh@istinye 10
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INTRODUCTION

CHAPTER 1
Accelerators for Energy and the Environment

CHAPTER 2

Accelerators for Medicine

CHAPTER 3
Accelerators for Industry

CENTERFOLD

CHAPTER &

Accelerators for Security and Defense

CHAPTER 5

Accelerators for Discovery Science

CHAPTER &

Accelerator Science and Education

SUMMARY
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Amerika’nin Gelecegi icin Hizlandiricilar
Bolim 1: Enerji ve Cevre
Bolim 2: Tip

Bolim 3: Sanayi

Bolim 4: Guivenlik ve Savunma

Bolim 5: Kesif Bilimi

Bolim 6: Bilim ve Egitim
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Hizlandiricilarin U¢ Ana Uygulama Alani

Parcacik Fizigi ve Nukleer Fizikte Temel Arastirmalar

Ornek: Elektrozayif ve kuvvetli etkilesmelerin Standart Modeli (19.yiizyilda elektro-
manyetik birlesmenin analogu)

Fiziksel, Kimyasal ve Biyolojik Nesnelerin Analizi

Ornek: insan Genomu (Sinkrotron Isinimi ve Nétron Spallasyon kaynaklari olmadan
mumkin olmazdi)

Maddenin Fiziksel, Kimyasal ve Biyolojik Ozelliklerinin Modifikasyonu
Ornek: iyon implantasyonu (cagdas mikro-elektronigin temel tas)

+ Energy Amplifier (ADS): Thorium as Fuel — Green Nuclear Energy
+ Hadron Therapy

+ ...

27.11.2021 Saleh@istinye 12
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NATIONAL LABORATORIES
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SLAC National Accelerator Laboratory, Silicon Valley, USA
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1962 yilinda kuruldu. Kuark modeli burada kanitlandi.
Dunyadaki ilk X-FEL tesisi 2009 yilindan itibaren burada calistiriliyor




Bilim ve Teknik Temmuz 2011

Ozgiir Etisken

Tiirkiye" nin Mega Projesi:
Turk Hizlandiria
Merkezi

Madde nelerden olusur? Atomalt parcacik nedir? Hizlandina nedir? Hizlandinalar ne zamandan beri var?
Hizlandina ne igin gerekli? Turkiyede hizlandina var mi? Peki Turkiye'nin hizlandinaya ihtiyaa var mi?

lerle paylasmak istiyorum. Tiirkiye bilimi acisindan
¢ok onemli olan bu projenin ilk adimlari, Prof. Dr.
Engin Arnk’in Prof.Dr. Saleh Sultansoyu 1991 y1-
linda istanbul ve Bodrumda yapilacak uluslarara-
st bir toplant1 ve yaz okulu icin Tiirkiye'ye davet et-
mesiyle atilmis. Bu etkinlikler sirasinda {ic kisi ara-
sinda yapilan konusmalar sonrasinda, bu seriiven
baslamus. O fic kisi, Prof. Dr. Saleh Sultansoy, Prof.
Dr. Asim Barut ve Prof.Dr. Engin Arik, biitiin gelis-
mis ve gelismekteki iilkelerde var olan hizlandir-
c1 teknolojisini Tiirkiye ve ¢cevresine kazandirmanin
sart oldugu konusunda fikir birligine varmis. Saleh
Sultansoy aym1 yilin Ekim-Kasim aylarinda Japon-
vadaki Ulusal Yiiksek Enerji Fizigi Laboratuvari'na
(Koh-Ene-Ken, KEK) davet edilmis. Orada katil-

27.11.2021 Saleh@istinye

KEK ve Japon Mucizesi

Japonyada ytiksek enerji fizigi alaninda yasanan
gelismelerin, tilkenin genel kalkinma atiliminin ay-
rilmaz parcasi ve itici kuvveti oldugu asagida verilen
tarihceden acik sekilde goriilityor.

Mayis 1962 - Japonya Bilim Konseyi, hiikiimete
yiiksek enerjili proton hizlandircinin kurulmasim
iceren ulusal yiiksek enerji ve niikleer fizik program-
larin1 desteklemesini 6nerdi.

Eyliil 1963 - Hiikiimet Tsukubada 4000 hektar ara-
zisi olan bir “bilim sehri” kurulmasini karara bagladu.

Nisan 1964 - Hiikiimet yiiksek enerjili hizlandiri-
cilar ile ilgili temel arastirmalara biitce ayrdi.

Nisan 1971 - Ulusal Yiiksek Enerji Fizigi Labora-
tuvari (KEK) ilk {iniversitelerarasi arastirma enstitii-
st olarak kuruldu.

1974 ve 1976 yillar1 arasinda bu laboratuvar par-
caciklari hizlandirma yetenegini hizla artirdi, 1976
vilinin Agustos ayinda protonlar sinkrotronda 12
Giga elektronvolta kadar (12 Gev) hizlandinldi.

1970’lerin sonunda tiim diinyanin Japon mucize-
sinden bahsetmesinin en biiyiik nedeni, Japonyanin
bilim sehrine ve hizlandina konusuna verdigi
Onemdir.

Son yirmi yilda kurulan yeni hizlandiricilar ile
KEK bugiin diinyanin en gelismis 5 hizlandirict mer-

kezi arasinda yer aliyor. "



Bilim ve Teknik Agustos 2012

Metin Ank

Saleh Sultansoy

M. Afrf Cetiner

Abdullatif Cahgkan

Pehlul Serkan Bilgin
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Yesil Nukleer Enerji

Proton Hizlandincaya Dayali
Toryum Yakith Enerji Sistemi

Tiirkiye'nin zengin toryum rezervlerine hizlandinci teknolojisini ekleyebilirsek iilkemizin ve hatta
Diinya'min enerji problemini ¢dzebilir, boylece Profesdr Engin Ank'in rityasini gerceklestirebiliriz.

yiizyilin stratejik teknolojileri arasinda

2 1 onemli yere sahip pargack hizlandin-
@ cilan bilim, teknoloji, tip ve sanayinin

birgok alaninda kullambiyor. Ulkemiz agisindan bel-
ki de en nemli kullanim alani ise Nobel Odiilii sa-
hibi Carlo Rubbia'min énderliginde 1990'larda Avru-
pa Niikleer Arastirma Merkezi (CERN) tarafindan
dnerilen, Enerji Yukselteci (Energy Amplifier-EA)
veya Hizlandina Stiriimla Sistem (Accelerator Dri-
ven Systemn-ADS) teknolojisi. Diinyamin artan ener-
ji ihtiyacim karsilamak igin geleneksel niikleer re-

althrlara altormatif alaral malictivilan han tol-osladd

Saleh@istinye

Bu sistemin geleneksel reaktirlerden en dnem-
li farks, nitkleer siireci tetikleyen nétronlann reak-
tiriin disinda proton hizlandina kullanilarak iire-
tilmesidir. Bu nedenle de prensip olarak Cernobilde
yasanan tiirden kazalarin olmasi mimkiin degildir.
Diger bir énemli avantaj da, uzun 6miirlii niikleer
atiklarmn cok az olmasidir.

ADS teknolojisi yapisal olarak proton hizlandi-
ricidan, notron spallasyon (yongalama, bkz. Resim
1) hedefinden ve kritikalt: modda gahsacak yeni tip

bir nikleer reaktorden olusur. Bu sistemde proton
I’Il'r‘dﬂ.i"1rl.i‘l:l"-".lrl ﬂl!‘ﬂ nA:IﬂrI:lll' 1:1.-'.I-wﬂl" rII.".m1l L =1 'lrll!|l.l'_
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ECFA EUROPEAN COMMITTEE FOR FUTURE ACCELERATORS
EIGHTY-EIGHTH PLENARY ECFA MEETING
25-26 November 2010, CERN

THE CORNESTONE OF THE TAC PROJECT:
LINAC-RING TYPE SUPER-CHARM
FACTORY

Saleh Sultansoy
TOBB ETU, Ankara
Institute of Physics, Baku

Birth of TAC

Region means: Mid East + Balkans +
Caucasus + Central Asia

Doga — Tr. J. of Physics

17 (1993) , 591 - 597.
© TUBITAK

Regional Project for Elementary Particle Physics:
Linac-Ring Type c-7-Factory *

Saleh F. SULTANSOY
Institute of Physics, Academy of Sciences,
Baku-AZERBAIJAN

Received 25.1.1993

Abstract
Linac-ring type e"e™ collider with V5 =3 -5 GeV is proposed as the regional
project for elementary particle physics. It is shown that modern accelerator tech-
nology makes it possible to achieve luminosity £ = 103 em 287!, The possible
physical goals of this machine in investigation of charmed particles, 7-lepton and
v. properties is briefly discussed.

SULTANSOY
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Figure 1. The proposed scheme for linac-ring c-7-factory

Table 1. Basic parameters of linac-ring c- 7 -factory

Parameters e -linac et -ring
Energy (GeV) 0.5 8.0
Vs (GeV) 4

Radius (m) - 100
Length (m) 50 -
Particles per bunch, n (10'?) 0.1 10
Collision rate, f. (MHz) 30

Bunches per ring, k - 60
Current, I (mA) 5 500
Energy loss/turn, AE (MeV) - 3.6
Power (MW) 2.5 > 1.7
Beam size at IP, o, ,(um) 1 1
3z,y at IP (cm) - 0.25
Bunch length, o: (cm) 0.1 0.2
Luminosity, £(em 257%) 2.4010%4

d) Synchrotron radiation. There are two possibilities: 1)to use the main positron
ring as the source of synchrotron radiation; 2) to construct a new ring for this purpose. Let
us consider the first possibility in some detail. The expression for synchrotron radiation
energy losses per revolution per positron has the form [15]:

2
AE(MeV) = %w%ﬂsq‘ ~ 0.0885{E(GeV)|*/ R(m) (3)
At E=8 GeV and R =100 m, this gives AE = 3.6 MeV. Taking into account that we

have 60 bunches with 10!! positrons per bunch, one can obtain the value of synchrotron
radiation power:

% 593
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Hizlandirici teknolojisinde

» Muasir medeniyet seviyesi: GeV enerjili lepton (elektron) ve hadron (proton) demetlerine
» Muasir medeniyet seviyesinin iizeri: Par¢acik Fabrikasina

sahip olmaktir.

TAC projesi bunlarin hepsini iceriyor(du) ve 2023 yilina kadar kurulmalydi

» Linak-halka tipli Super-Charm Fabrikasi,

> Gev enerjili elektron linaki1 bazinda Serbest Elektron Lazeri,

» 3.77 Gev’lik pozitron halkasi bazinda 3+ nesil Sinkrotron Isinimi1 Kaynagi,

» GeV enerjili Dogrusal Proton Hizlandiricist (ADS-Toryum, Nétron Spallasyon Kaynagi, Hadron
Tedavisi).

Ik asamada egitim tesisi olarak normal iletkenli 20+20 MeV enerjili linak’a dayali IR SEL
kurmay1 planlamistik. Bu tesis 2009 yilinda ¢alismaliydi.
DPT destekli projeler

> Fizibilite projesi, 1997-2000, AU+GU,
> Genel Tasarim projesi, 2002-2005, GU+AU,
> Teknik Tasarim projesi, 2006-2009, AU koordinatérliigiinde 10 iniversitemiz.

TAC projesi icin model olarak KEK (Tsukuba, Japonya, 1964-bugiin) ve DESY
(Hamburg, Almanya, 1959-bugiin) Ulusal Laboratuvarlar: alinmsti.
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KEK - Japonya Hizlandirici Kurumu




KEK Tsukuba + J-PARC (KEK ve JAEA ortakllgl)

by

Mt. Tsukuba

Transmutation Physics
Experimental Facility : TEF-P

3GeV‘ ynchrotron
(perimeter»300m)
N anChrmron

imeteri1600m)

20 Sets

24 Sets Laser Charge Exchange

https://www.kek.jp/en/ ve https://i-parc.jp/c/en/
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urg: HERA, PETRA ve Euro-FEL

ectsr.1erainc.jex e.n.html
https://www.desy.de/index_eng.html, https://petra3.desy.de/ , https://xfel.des
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TAC’1 TARLA’ya gomdiler

PAC 2005 c¢agrili konugma

Swapan, DOE destegi

TAC test facility resmi

l.asama Japonya’dan, 2.asama Tiirkiye’de

Gazi ofisimde: A K. Ciftci, S. Sultansoy, O. Yavas ve M. Yilmaz

TAC 3.asama Linacl _— Undulator? ]\
10 tiniversite, Proje Yonetim Kurulu e — .
TAC TDR hazirlanmasi oun
TAC Test Tesisinin kurulmasi S— R FELI

Beam
2007-2008

Ucak kazasi, GU sozlesme

Japonya (normal iletken) ve Almanya (sliper iletken) ziyaretleri

Yanlis teknoloji se¢cimi (kapali kutu), Test Tesis1 -> Kullanici Tesisi (TARLA)
Dresden’dekini DESY kurdu!!! AU-DESY Isbirligi anlasmas1 1996 yilinda imzalandh.

2009
Uluslararas1 Danisma Kurulu (yanlis baskan)

Bir sonraki slayt Dresden IR-FEL (TARLA’nin ilham kaynagr)

27.11.2021 Saleh@istinye

23



540 ELBE Center for High-Power Radiation Sources (TARLA bunun bir kopyasidir)

Research-Campus Dresden-Rossendorf 9

HELMHOLTZ-ZENTRUM DRESDEN-ROSSENDORF (HZDR) haritasi.

Almanya’nin 20 kusur ulusal arastirma merkezlerinden biridir.
Bu ulusal merkezlerden 4’li dogrudan hizlandirici laboratuvaridir.
En buyugu DESY’dir. Haritanin Ust kismindaki ELBE IR-FEL DESY destegi ile kurulmustur.
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Sonsoz
Hizlandirici teknolojisinde
» Muasir medeniyet seviyesi: GeV enerjili lepton ve hadron demetlerine
» Muasir medeniyet seviyesinin iizeri: Parcacik Fabrikasina

sahip olmaktr.

TAC projesinin en 6nemli iki ana kismi olan

» Super-Charm Fabrikasi (YEF alaninda temel arastirmalar)

» GeV enerjili proton hizlandiricis1 (ADS, hadron tedavisi, NSS)

ile ilgili (2010 yilinda de-facto, 2016 yilinda de-jure) durdurulan ¢alismalar yeniden
baslatilmahdir.

TARLA projesi tamamlanmahdir ve daha onemlisi Tiirkiye’de hizlandirici teknolojilerinin
gelismesine engel olmamahdir.

Onemli not: muhakkak GeV’den 6nce MeV, MeV’den 6nce keV geliyor. Yani izlenecek yol
keV — MeV — GeV — TeV — PeV

(Gokhan bana ¢ok kizmasin diye belirtmek zorundayim.)
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