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CERN Membership

1954 CERN founded

1961 Turkey became an observer state

- ~1990 First attempts for the full membership

- ~2001 Turkish Science Academy
2008 CERN-Turkey Collaboration Agreement
2009 Application for the full membership to CERN
2010 CERN technical visit

- ~2013 Application for the Associate membership
5.2014  Signing the Associate membership agreement
12.2014 Parliamentary approval
5.2015  Associate membership
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CERN technical visit

3 ORGANISATION EUROPEENNE POUR LA RECHERCHE NUCLEAIRE
@ EUROPEAN ORGANIZATION FOR NUCLEAR RESEARCH
Ay Laboratoire Européen pour la Physique des Particules

European Laboratory for Particle Physics

Dr. Sergio BERTOLUCCI
Director for Research and Computing His Excellency
CERN

CH — 1211 GENEVA 23, Switzerland Ambassador Ahmet Uzlimcil

Permanent Mission of Turkey to the
United Nations Office at Geneva and

Telephone:
Direct +4122 767 1440 other International Organizations
retet Seerctariat -+ 4122 7675097 Chemin du Petit-Saconnex 28b
clefax :
Direct  +4122 767895 1211 Geneva 19
Electronic mail: Sergio. Bertolucci@cern.ch
Ourreference: ~ DRC-2010-015 Geneva, 21 April 2010

Dear Ambassador,

At its hundred and fifty-third session on 17 December 2009, the CERN Council decided to
establish a Working Group to undertake the tasks of technical verification and fact-finding
relating to the five applications for accession to CERN membership received. Among the five
applications is the application of Turkey. The Working Group is composed of the following
members:

Dr. S. Bertolucci, CERN Director of Research and Scientific Computing
Prof. T. Nakada, Chairman of ECFA
Prof. E. Gazis, Greece
Prof. C. Pajares, Spain
Dr. M. Johnsson, Sweden
Prof. G. Vesztergombi, Hungary.
For the purpose of the assessment of new Membership applications, a set of criteria will be

used. The list of these criteria is annexed to this letter.
In order to carry out its mission, the Working Group will collect information on:

- The administrative structure, decision-making procedures, funding mechanisms and
organization of physical sciences and the education system in general in the applicant
State;

- The status of high-energy physics in the applicant State, the existing institutions, the
level of funding, the personnel and recruitment situation, a track record over the last
five years and strategies/plans for the near future;

- Previous CERN experience of participation of the applicant State’s institutions in the
Organization’s experiments, and the applicant State’s potential for contributing
constructively to the CERN programme in the long term;

- The level and structure of high-technology industry in the applicant State, and the
existing potential for that industry’s participation in CERN developments.
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CMS Detector

CMS
A Compact Solenoidal Detector for LHC

[ crvsTaL ECAL | [ Heal ]
CALORMET ER -

Total welghi ;12,500

Ovemlldiameter: 15.00m

Ovemlllength : 21.60m
Magnetic fleld : 4 Teshk CMS-FARA-DD1-11/07/97 JLBLFP
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Projects done during the construction of the CMS
Detector:

- CMS-HF mechanical parts:

=
EY b=
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Projects done for the CMS

Projects done during the construction of 'rhe CMS
De'rec'ror'.
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Projects done for the CMS :

Other Projects done during the construction of
the CMS Detector:

-Grease Pads: These are used to move the
cylindrical parts at both ends.

Both sets of parts are manufactured in Yenisehir,
Bursa with a consortium of MFK of Yenisehir and
EAE of Istanbul. EAE provided the logistics
support. MFK did the actual machining of the
parts at their facilities in Yenigehir.
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Projects done for the CMS
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Referansiarimz

Bu yeni seri verimiilik, dretkenlix ve Gretim alaniin daha verimii kullanimas
igin tasarianmigti. Arka loop gemberi sayssinds loop gukuru agma intiyacni
ortadan kaldimigtr.

Bu sistemde ilave clarak pingroll initesi, metorlu hidrolik hidralik st baski
giris kilredi ve rulonun agirigi 10 Ton'un izerinde iss kars yatak (Agic:
destek kolu) kullaniimaktadir.

Rell- form makinalanimiz: sargileyecediz-
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Decoilers

EAE Makina 2 Mandrenli ve 4
Mandrenli Rulo Agicilan Piyasaya
Sundu.
Sacigleme hatlannda
. uygulanan verimlilix arttirma
galigmalannda, kalip
dedigtirme ve agicia yen
rula yilkleme zamanlannin
azaltimasi, daima biringil hedef oimustur. Bu
galigmalara paralel olarak kalip dedigimini
kolaylastran aparatlann gelitirimesinin yan
sira, nulo yitklemeyi hizlandiran sistemler,
yilkleme araglan, 2 Mandrenli ve 4 Mandrenli
Agscilar geligtirildi. 2 ve 4 mandrenli Rulo
Agscilar yalin fratime uyumlu olarak
galigabilmektedir. Uzerinde nulo
stoklayabilmesi sayesinde, sac bitene kadar
galigmak zorunda kalinmadsgindan, fazia
iiretilen malzemenin stoklanmas: igin ayrilan
alan, malzemenin bu alana taginmasinda
kullanlan iggiici, zaman va tagima araglarinin
kullamimindan tasarmuf saflamaktadin. Bunun
yaninda siparigler aras: gegigler
hizlandigindan, teslim sirelerinin kisaimagina
paralel alarak migteri memnuniystinin
saglanmasinda da Gnemii bir ral cynamaktadir.

02- 07 Ekim 2012 tarihleri arasinda CNR Expo'da dizenlenen TATEF Fuarina katlacafiz. Fuarda pres besleme hatti ve Dubleks

Mekanik Agcilar
Agir Hizmet Hidrolik Agicilar

Arka Looplu Kompakt Agir Rulo
Sistemi

Rulo Dedrultucular
Elektronik Rulo Siiriiciiler

Rulo Dogrultucy Siriciler

Boy Kesme Hatlan

Kompakt Siirme Hatti CFL 01 Serisi
Kompakt Sdrme Hatti CFL 02 Serisi
Kompakt Siirme Hatti CFL 09 Serisi
Kompakt Siirme Hatti CFLD4 Serig
Roll Farm Makinalan

Ozel Projeler

P eeanmic
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EAE ELEKTROTEKNIK

EAE
@ pae navine
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CMS Gold Award

MFK and EAE received the
CMS Gold award in 2003
for completing these jobs
on time and perfectly.
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Projects done for the CMS |

CERN Procedure for procurement of these parts:

- Preliminary work - finding companies
- CERN technical appraisal of these candidate
companies

- CERN ftechnical people selects the best
company, looking for the best combination of
the overall cost and technical capability.
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A general purpose PMT test lab was set up at CU
to test the CASTOR PMTs, but it could be used
for future PMT fests.

LFAE AR

AL (AL

13/06/2008

CASTOR PMTs
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Projects done for the CMS

Projects done for the CMS during Phase 1
Upgrade: 200 HF-FE QIE electronic cards were
produced in Istanbul by SIMPRO.

ANASAYFA  HIZMETLERIMIZ ~ REFERANSLAR  YATIRIMCIOZEL K ILETISIM

M Prol

-
-
-

HOSGELDINIZ

Fabrikarmiz SIEMENS Karial yerleskesi iginde yer almakiadir. Depolar harig olmak Uzere 1400m2'Ek bir alana yerdestinimis kompakt bir Gretim birimidir.
SIEMENS Telekomunikasyon Sistemnleri Birimi binyesinde elekironik haberlesme cihazlan dretmes dzere 1988 de faaliyele gegmigtin. Baglangigta EWSD
sayisal anahtardama sistemler adirikli cimak (zere, PDH goklayici ve ergim sistemleri, fiberaplik haberlezme sistemien, radyo sistemlern Grelim ve test

90

faaliyetlerini sirdirmektedir.

‘Yakin zamana kadar faafiyetlerini sadece SIEMENS Grinkerinin drefimi ile simidamig iken, tesis kapasitesinl daha verimli dejerdendirmek amaciyla 2004 yih
bagindan itibaren SIEMEMS digi migterilere de Gretim hizmeti verimeye baglanmig ve Mart 2009'dan beri SimPro Elektronik Kart Uretimi Ltd. Sti. olarak

faaliyetlerini sirdimeye devam etmekiedir.

Tesis SIEMENS Kartal yerlegkesinin genal givenlik sistemi kapsam altinda galizmakiadir. 120 9000:2008 Kalita Ydnstim Sistemine sship bulunnmhndi
. ‘;
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Phase 1 Upgrade project

Specifications of the HF-FE QIE cards

TMS 4.30.2013

HF Board

Some initial specifications — Subject to change; these are engineering estimates

PCB

Assembly
Size: 233.35 mm x 160 mm

Optical Inspection of all Surface mount components
Thickness: 0.063" or 0.092"

Press Fit Connectors
# layers: ¥12 to 16

Minimum Trace width: 4 mils 896 BGA with 1 mm spacing (qty 2)

Minimum spacing: 3.5 mils 434 BGA with 1 mm or 0.8 mm spacing (gty 6)

Number of drill sizes: ~20 BGAs must be verified with X-Ray inspection

Blind/Buried Vias: Maybe i i
Small feature size discrete: assmall as 0201

Controlled impedence: Yes (50 ohm traces going to QIE)
Boards must be thoroughly cleaned of ALL assembly residues (flux)

Smallest via drill/pad: 9 mil/15 mil

Board finish: Electroless Nickel Electroless Palladium Immersion Gold
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Phase 1 Upgrade project

Assembler was selected according to the technical
specifications of the HF-FE cards. There are not many
companies in Turkey that can handle 18-layer PCBs with the
precision required.

Three preproduction cards were ordered from Simpro to test
their work. These cards were tested at Fermilab. Cards
produced by Simpro worked flawlessly but those produced by
a Brazilian company didn't work at all. Initially half of the
cards would be produced in Brazil and the other half in
Turkey.

As as result, the order for producing all 200 cards was
placed with Simpro. All the cards were produced and sent to
CERN in Summer 2015.

Rework order on the cards may be placed with SIMPRO also.
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Pre-production cards (top),
final production (right)
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Future

Future plans

We will be participating in various aspects of the
Phase IT upgrade project. Next few slides briefly
mention the specific construction and hardware
related work that we will be contributing as the
Turkish groups in the CMS.
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PHASE 2 Upgrade

In 2018-2024 CMS detector will have a major upgrade. When you
compare the total budget of this upgrade (about 260 MCHF) with the
initial cost of the detector (~500 MCHF), you can see how extensive
it will be.

Almost all the Turkish groups in the CMS will participate in the Phase2
upgrade. Our FA, TAEK, promised to contribute 2.4 MCHF within the
budgetary means. Ten percent of the total will go to the common fund
but the remaining 90% will be used in the EC (HGCAL) project that we
joined as a group. We are planning to manufacture some of the EC
parts in Turkey. There are no set projects for the time being but we
are discussing some of the absorber parts and some mechanical
tooling.

Whatever the final project that will be decided between the Turkish
groups in the CMS, TAEK and the EC project, we expect to spend the
funds provided by TAEK in Turkey on parts manufactured by Turkish
companies.
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The CMS Phase 2 upgrades will cover the replacement of
the entire calorimeter system (EE, HE) with an integrated
high-granularity calorimeter to survive the high radiation
dose and to provide improved event reconstruction in the
hlgh plleup condmons expected at the HL-LHC

N T SN .. Endcap ECAL (EE): 28 layers

of tungsten/copper absorber
and silicon sensors 4.3M
channels

Front HCAL (FH): 12 layers
of brass absorber and silicon
sensors, 1.8M channels

Back HCAL (BH): 12 layers
of brass absorber and

il (radiation-hard)

| .| scintillator,1K-10K channels
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PHASE 2 Upgrade

Tooling:
In addition to the absorber there are discussions on providing the
tooling of the End-cap Calorimeter.

Test Beam work:
We have also pledged to contribute to the test beam and R&D
work. We may use some of the funds for this purpose.

The CMS-HF Calorimeter upgrade:

The CMS-HF Calorimeter is the sub-detector that Turkish groups
have been working on from the beginning of our involvement in the
CMS. We plan to continue to participate in the HF work in the
future also, such as, increasing the read-out channels from 2 to
4, inserting a supplementary EM-calorimeter in front of the HF
and general operation of the calorimeter itself.
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and Their

16 Mart 2015

Tiirkiye Atom Enerjisi Kurumu Baskanligina,

Bilindigi gibi Bityiik Hadron Carpistiricisi’nin (LHC) performansimin artirilmasi
hedefleriyle birlikte deneylerde de performans yiikseltme i¢in yenileme (upgrade)
¢alismalar1 planlanmaktadir. Deneylerin “Phase-II Upgrade” olarak nitelendirilen
yenileme programlarmnin 2016-2023 arasinda tamamlanmasi kararlastirilmistir.

12 Ekim 2014 tarihinde yapilan en son RRB’de iilkelerin fonlayici kurumlarina
(FA — Funding Agency) mevcut durum ve planlama hakkinda detayli bir sunum Sergio
Bertolucci tarafindan yapilmistir. ATLAS ve CMS igin toplam 550 MCHF olarak
ongoriilen biitgenin biiyiik olasilikla yaklasik %1’ini (2015 PhD sayilart goze
alinacagindan dolay1) Tiirkiye nin kargilamasi gerekecektir ve bu yil gergeklesecek RRB
toplantilarinda (Nisan ve Ekim aylarinda) biitgelerin son halini almasi ngoriilmiistiir.

Yukarida belirtilen yenileme projelerinin belli kisimlarina katkida bulunmay:
taahhiid ederek daha fazla gecikmeden katilmamiz, uzun vadede hem iilke ¢ikarlari
agisindan hem de genis katilm saglamakta oldugumuz ATLAS ve CMS’teki Tiirk
gruplart agisindan elzemdir. Bu sekilde simdiden belirli projelere katilarak bu projelerde
Tirk gruplarmin daha aktif rol almasmi saglayacak ve yapilacak islerde Tiirk
endiistrisinin de devrede olmasinin 6niinii agabilecegiz. Baska bir deyisle “Phase-II
Upgrade™ ile ilgili bu ¢alismalarda ayni katkida da (in kind) bulunabilecek sadece para
ddeme durumunda kalmayacagiz.

Gerek mali katkinin netlestirilmesi gerekse uluslarasi standartlarda siirdiiriilebilir
bir proje destek yapisinin en kisa siirede hayata gegirilmesi ozellikle de iilkemizin
CERN’e asosiye tiyeliginin gergeklestigi bu donemde uzun siiredir dile getirdigimiz
dogal bir beklentidir. S6z konusu katki sekiz yillik bir siire i¢inde odenmesi
gerektiginden aym sire icinde odenecek CERN asosiye iiyelik aidatiyla
karsilastirildiginda ufak bir miktar olmasina karsin bilimsel ve endiistriyel katkis1 ¢ok
biiyiik olacaktir. Konuyu aciliyeti ve 6nemi sebebiyle geregi i¢in ilginize saygilarimizla

sunariz.

Kcrcm C"ankocak Orhan Calslr
CMSITU proje yiir(ittictisti ve grup lideri ATLASAU grup lideri
Serkant Ali Cetin isa Dumanoglu
ATLASproje yiriitiiciisii ve (il ke temsilcisi CMS U grup lideri
Erhan Giilmez Erkcan Ozcan
CMSiilke temsilcis, ATLASBU grup lideri

BU projeyiiriitiicisii ve grup lideri

Ramazan Sever Aysel Kayis Topaksu
CMSODTU proje yiir(itiiciisti CMSCU praje yiirditiiciisti

Ek: “Phase-II Upgrade™ ile ilgili durum tespiti ve planlama (S. Bertolucci, RRB39)
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Our Letter to the FA

Answer

T.C.
- TURKIYE ATOM ENERJISI KURUMU
Aragtirma Geligtirme Koordinasyon Dairesi Baskanl
Sayr @ 25806840-604- 32566 2310672015

Konu : CERN LHC Phase IT Upgrade

Sayin Prof. Dr. Erhan GULMEZ
(Bogazigi Universitesi Fizik Bolimi 34342 Bebek/ISTANBUL)

Igi: 16.03,2015 rarihli dilekgeniz

Tlgi yazmmzla iletilen “Phase I1 Upgrade” konulu dilekgenizde bahse konu yenileme
doneminde eki larn degistirilmesi, bakimi, onartmu igin Sngbrillen maliyete iliskin
Ulkemiz paymn TAEK tarafindan fonlamp fonl

saglanan proje destek inden di !

kararlan agafida paylasimaktadir,

Bugiine kadar ozellikle LHC bagta olmak iizere CERN'de yapilan ¢ahizmalara
Kurumumuz tarafindan tnemli destekler saglanmigtir. Bununla birlikte, Ulkemiz ortak tive
olarak CERN'le iligkilerinde ve isbirliginde yeni ve tnemli bir agamaya gegmigtir.
Dolayisiyla hilihazirda meydana gelen birikimin kaybedilmemesi ve artarak sirdiirillebilmesi
igin yapilan galigmalar ile bunlara verilen destefiin akamete ufiramamasi gok bilyiik Gnem arz
etmektedir. Bu itibarla;

1. Oniimitzdeki willarda gerek CERN'de yirOtilmekte olan deneylere gerekse

Olkemizde bu alanda hayata gegirilecek liyetl 1 k destefin de

acafy ve aynca TAEK tarafindan
il ey prensip

g &
ar ve ¢ o ktedir. Bilindigi iizere bu hususta
paydaglann da girislerine bagvurularak yapilan ¢aligmalarmiz devam ktedi
2, Kurumumuzun “Phase 11 Upgrade” hususundaki gorisil, stz konusu galismalar
igin Glkemizin Gzerine diigen katkiyi (ayni, nakdi vb.) biitge imkénlan ve ulusal
endistriyel kapasite dikkate alinarak yapacafn ytniinde pozisyon almakur.
Bilgilerini rica ederim.

Zafer ALPER
Baskan

Dagitim:

Sayin Kerem CANKOGCAK (ITU Ayazaga Kampisi Fen-Edb. Fak.34469 Maslak/Istanbul)
Saymn Serkant Ali CETIN (Dogus Universitesi Acibadem 34722 Kadikay/ Istanbul)

Saymn Erhan GULMEZ (Bogazigi Universitesi Fizik Baltimil 34342 Bebek/Istanbul)

Saymn Ramazan SEVER (ODTU Fizik Bslimi 06531 Ankara)

Sayin Orhan CAKIR (Ankara Universitesi Fen Fak, Fizik B61.06100 Tandogan/Ankara)
Sayin lsa DUMANOGLU (Qukurova Uni. Fizik Bol. Baleah 01330 Sangam/Adana)

Sayin Erkcan OZCAN (Bogazigi Universitesi Fizik Bolimil 34342 Bebek/Istanbul)

Sayin Aysel KAYIS TOPAKSU (Cukurova Uni. Fizik Bs1, Baleal 01330 Sangam/Adana)

Mustafa Kemal Mahallesi nlll"lllpann! Bulvan No:192 Ayrmnnls bilgi igin irtibat: Ali Kemal ANACIK
Cankaya/ ANKARA 06510 Tel : (0312 295 8788

Tel :(0312) 2958700 Faks : (0312) 287 8761 E-posta : alikemal anacik@tack gov.1r
E-posta : tackidtack.gov.ir Elektronik A% : wiww,taek gov.tr
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Simulation and Performance

e Simulation of HGCAL in CMSSW

— Description of the material, the readout geometry used for the
digitization stage, and reconstruction hits and clusters

— Validation of simulated events and comparison with test beam data
— Geant4 simulation of hits in HGCAL
— Interface with DB for different conditions

e HGCAL PF reconstruction

— Reconstruct e, y, and jets with their energy and angular resolutions

— use the high granularity of the proposed electromagnetic and hadronic
calorimeters

— explore and rebuild further the PF technique (Pandora PF and CMS PF)

This is an area where we can work on validation of HGCAL simulation and reconstruction
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HGCAL Beam Tests at CERN

We have interest to involve in beam tests of HGCAL prototypes
at CERN, using the T9 and H2 beams (2016-second half, 2017):
— performance of EE and FH reference design
— quantify position, angular and energy resolution
— evaluate timing performance

— T2-H2 beam (SPS beam) in mid August
e 28 layer EE prototype
— T2-H2 beam end of September
e 28 layer EE + 12 layer FH prototype
— H2 has £ 250 GeV e,mu,pi
— Use faster SKIROC (if available)

Weight:
EE+FH<1ton

https://twiki.cern.ch/twiki/bin/view/CMS/CernTests
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HGCAL Online DB

Our group involved in supporting HCAL online DB and interfaces for data
access
— in collaboration with HCAL DB group lead by Umesh Joshi (FNAL)

We already showed our interest in working on the online DB for HGCAL. This DB will
be used to store HGCAL construction, configuration, and conditions data

HGCAL DB - General Description:

— The DB is Oracle based and design same as currently used for CMS Pixels, HCAL, GEM,
and possibly TOTEM + ZDC + CASTOR

— There will be 3 HGCAL DBs —one for each sub-system
* HG EM —name: HGEE
* HG FHAD —name: HGFH
* HG BHAD —name: HGBH

— Each DB has three instances deployed
 Development (INT2R) in CERN IT
* Integration (CMSINTR) in P5
* Production (OMDS) in P5

— DB used to store
* Detector construction data
* Detector conditions data (online & also offline conditions)
* Detector configuration data
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Silicon Sensors

 We could possibly participate in the silicon sensor design, simulation,
and testing activities collaborating with other groups

Module with sensor readout

Silicon Sensor < Lﬂs =N Wirebond protector -
P AN
ik _A_Y,.f__,IY.i__Y\I Y :
128 and 256 | iEiEIEEE TS, Readoutchips __
dout 1 RS V,LVI\‘I i l I Printed circuit board '“'-=
reaaou V_L /]; ? *‘*r*‘v’l‘“r’l‘\LI\L Il\ .
channels ?1)1"“-1-*-#‘-@’ i g
i ‘g”‘“r-’“-v"*‘ BT o | Adhesive layer .
'EI,T: b LL'LJ e
SEbEL s sensor -
"I,q,.a LJII fhesive layer -
'-HI TH,I. 4 Kaptonw Aulayer for bias

Adhashie layar
75/25 W/Cu baseplate -

* We could also follow-up module design and assembly works
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