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* Yiuksek Enerji Fizigi Deneyleri Dedektor Sistemleri
e Buyuk Hadron Carpistiricisi Deneyleri Dedektor Sistemleri
e Carpistirici Disi Deneylerin Dedektor Sistemleri

 Deney Disi Dedektér Uygulamalari Ornekleri

* Biiyiik Deneylerin Dedektor iyilestirmeleri

Planlanan Biiyiik Capli Carpistirici Deneyleri Ornekleri

Ulusal Dedektor ArGe Calismalari Ornekleri
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Electromagnetic
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Garpisma Enerjisi ~ Q[GeV]

Hadron Superconducting
Calorimeter Solenoid

Kompozit Parcaciklar

Iron return yoke interspersed
with Muon chambers

D Barmey, CERN, Fobrucury 2003

through CMS Hadrons .
Baryons are @ m £ composed of one
4 of el )
Sompossd o @ / \ 0 Y uaricarc o
antiquark
Temel Parcaciklar Hers Mesons
leptons l l

Nucleons Pions

Particle Mass (MeV/ic?) 7 (sec) Particle Mass (MeV/ie?) 7 (sec)
p 938.2 M L o 139 25x 1078
o 939.5 10° n° 135 1.8 x 10716

photon x
Higgs boson

Hyperons Kaons

Particle Mass (MeV/c2) t (sec) Particle Mass (MeV/ie?) T (8¢¢)
A s 2.6 x 10-10 K~.K* 494 12% 1073
y : 2 i
=t 1189 0.8 x 10710 K° 498
x0 1192 10-14 ] 550 10-18

weak bosons z- 1197 1.6 x 10-10
B o 1314 3x 10710
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Bliyuk Hadron Carpistiricisi Deneyleri
Dedektor Sistemleri
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CMS DETECTOR STEEL RETURN YOKE

Total weight : 14,000 tonnes 12,500 tonnes SILICON TRACKERS

Overall diameter : 15.0m Pixel (100x150 um) ~16m* ~66M channels
Overall length  :28.7m Microstrips (80x180 um) ~200m? ~9.6M channels
Magnetic field :3.8T

SUPERCONDUCTING SOLENOID
Niobium titanium coil carrying ~18,000A

MUON CHAMBERS
Barrel: 250 Drift Tube, 480 Resistive Plate Chambers
Endcaps: 468 Cathode Strip, 432 Resistive Plate Chambers

PRESHOWER
Silicon strips ~16m* ~137,000 channels

FORWARD CALORIMETER
Steel + Quartz fibres ~2,000 Channels

CRYSTAL
ELECTROMAGNETIC
CALORIMETER (ECAL)
~76,000 scintillating PBWO, crystals

/

HADRON CALORIMETER (HCAL)
Brass + Plastic scintillator ~7,000 channels
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25m

Tile calorimeters

LAr hadronic end-cap and
forward calorimeters

Toroid magnets LAr eleciromagnetic calorimeters

Muon chambers Solenoid magnet | Transition radiation fracker
Semiconductor tracker

Blyluk Hadron Carpistiricisi- ATLAS
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Particle High-Momentum Width: 25 m
tification ; :
Ti me  Detector llgr:tnetjﬁ:rnﬂon Diameter: 15 m

Cham \ Weight: 10 kTon
. 'Absorber

Blyuk Hadron Carpistiricisi- ALICE
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Tracking system

Weight: 4.5 kTon

Buyuk Hadron Carpistiricisi - LHCb
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Biyik Hadron Carpistiricis: —
Izci Algic Sistemleri

/

Teknoloji Silikon  Silikon+Suruklenme Silikon+Zaman Silikon+Suriklenme
Tupleri (DT)+TRT Projeksiyon Tupleri (DT)
Odasi (TPC)
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’ Biiyiik Hadron Carpistiricisi —
Izci Algic Sistemleri

Teknoloji Silikon  Silikon+Suruklenme Silikon+Zaman Silikon+Suriklenme
Tupleri (DT)+TRT Projeksiyon Tupleri (DT)
Odasi (TPC)
Dijital: 0/1 - Hit
front-end
chip / Technology

L

Interconnect Bump-bonding
required
Granularity Max ~25 um
pixel
detsctor Timing Fast
Radiation “Feasible”
particle :
Tk N. Wermers/Univ. of Bonn hardness
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Biyik Hadron Carpistiricisi —
Izci Algic Sistemleri

/

Teknoloji Silikon  Silikon+Surtklenme Silikon+Zaman Silikon+Suriklenme
Tupleri (DT)+TRT Projeksiyon Tupleri (DT)
Odasi (TPC)

A

Gazli algiglar
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L
-U b Primary ionization
of Particle Amp p = charge particle traversing the gas
’ X+p—= X +p+e” X = gas atom
| ' e = delta-electron (8)
s Dri ftlng charges R Secondary ionization if E, is high enough (E,>E)
Gas due to electric field X+e > X +e +e’
N Relevant Parameters Diferences
for gas detectors due to §-electrons
lonization energy Ei R (%),
Average energy/ion pair WS T = T
8 & — Average number of primary ion pairs [percm] Np / [at -n‘»n. 2 f"”“j*{'n)
o 8 Average number of ion pairs [per o) I s Rmermiiess)
= % —— o
L o
© Typical values: E;~30eV
(&) ‘4 @gogg or plane] © n; ~ 100 pairs / 3 keV incident particle
e Primary lonization
e Secondary lonization (due to &-electrons)
E=1I 10% . l : eiger-Miller
(€=l lonization mode: iy,
cm?® dE/dx P ; full charge collection ! ;
e : Eg{rp) ) o €V) Wi (eV) (MeVg-'cm?) n, (em™) |y (em) no muitiglication; gain = 1 10" - Reckin & feilt . -
i Proportional mode: Hecomnmatia. 3 b
H2 8.38 - 10 15.4 37 4.03 5.2 9.2 multiplication of icnization g o &mlm!&m Proportional : i :
signal proportional to ionization o1 m_cg_mer_.: C L
He 166-10* 246 41 1.94 59 7.8 measurement of JE/dx %’; i i Dmargg}
N, 1.17-10% 155 35 1.68 (10) 56 rislorid S heanee e g L= e i
Ne 8.39-10% 216 36 1.68 12 39 Limited proportional mode: S
[saturated, streamer] )
AT 1 66 * 10‘3 15.8 26 1 .47 294 94 Strong Dnotoemissjon ‘E 10‘ ol
i h Ised HV;
Kr 349-10° | 140 24 1.32 (22) 192 v~ e B
Xe 5.49-10° 121 22 1.23 44 307 Geiger mode: 10° -
R massive photoemission;
CO2 1.86- 10 13.7 33 1.62 (34) 91 full length of the anode wire affected; b E;
CH, 670-10* | 131 28 2.21 16 53 e e ' ‘
0 T250 500 750 1000
. 4103
C4Hyo 242 -10 10.8 23 1.86 (46) 195 Voltage (V) 15

Quelle: K. Kleinknecht, Detektoren fiir Teiichenstrahiung, B.G. Teubner, 1992

E. Garutti

12
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Biyik Hadron Carpistiricisi —
Izci Algic Sistemleri

Teknoloji Silikon  Silikon+Suruklenme Silikon+Zaman  Silikon+Suriklenme
Tupleri (DT)+TRT Projeksiyon Tupleri (DT)
Odasi (TPC)

. incident

particle field cage ’ .
cathode segmented Ly
anode (pads) > -
- 4 ; i (1
% N
g “‘ 9 W
LA w u
1. lonisation 2. drift 3. registratian .
oo [ (] _‘\‘
(-,“\.g, ¢ S ~: o 3 i
v d\a © %, )
¢ u\s ©
o o\e o David Nygren

2015 APS DPF
Instrumentation
Award Recipient 13
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Biyik Hadron Carpistiricis: —
Izci Algic Sistemleri

Teknoloji Silikon  Silikon+Suruklen
Tupleri (DT)+TRT

Fleece -Radiator
ILRPITEBK (ATLAS)

|
D06 g/cm

22 mm

One of 20 Layers

o mm

Xe/CO,

p

polymer fibers (barrel) and foils (endcaps)

me Silikon+Zaman Silikon+Suriklenme
Projeksiyon Tupleri (DT)
Odasi (TPC)

Transition Radiation Tracker —
Gecis Radyasyonu izcisi

The TRT provides, on average, 35 measurements per track
in the bending plane, with drift-time information for
momentum measurements and pattern recognition. The
TRT also provides electron identification through its
sensitivity to X rays produced by transition radiation from
highly relativistic particles traversing the multiple
interfaces in fiber or foil radiators embedded between

the straws.

14
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Biyik Hadron Carpistiricisi —
Elektromanyetik Kalorimetreler

Teknoloji PbWO, kristal  Pb/LAr Pb-sintilator  Pb-sintilator
akordiyon  shashlik shashlik
ATLAS CMS o(E) @
Intrinsic Barrel End caps
resolution
Stochasticterma  10% 10to 12%
Local constant 0.2% 0.35%
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Biiyiik Hadron Carpistiricisi — Hadron Kalorimetreleri

Teknoloji _ ATLAS ALICE LHCb

Barrel Brass-scintillator Fe-scintillator
tile scmtlllator tile
tile
Forward Brass-scintillator Cu/LAr
tile

Fe-quartz fiber = CuW/LAr  W-quartz

fiber
ATLAS

o)« 5P ec  Barrel LAr/Tile End-cap LAr CMS
E JE E

Tile Combined HEC Combined Had. barrel Combined
Electron/hadron 1.36 1.37 1.49
ratio
Stochastic term  45%/vE 55%INE  15%INE 85%I~VE ~ 100%I/~E ~— 70%I~E
Constant term 1.3% 2.3% 5.8% < 1% 8.0%

Noise Small 3.2 GeV 1.2 GeV Small 1 GeV
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Biiyuk Hadron Carpistiricis1 — Miion Sistemleri

Teknoloji Suriklenme tlpleri  Suriklenme Katot serit Cok telli orantili
(DTs) tupleri (DTs) odalari (CSCs) sayaclar (MWPCs)
Katot serit odalari Katot serit Direncli levha Gaz elektron
(CSCs) odalari (CSCs) odalari (RPCs) coklayicilar (GEMs)
Direncli levha Direncli levha
odalari (RPCs) odalari (RPCs)
Thin Gap

Chambers (TGCs)
ATLAS

Cathode strip

Resistive plate chambers

chambers

Thin gap
chambers

17

Monitored drift tube
chambers

1200
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Buyiik Hadron Carpistiricis1 — Miuon Sistemleri
Teknoloji Suriklenme tupleri  Suriklenme Katot serit Cok telli orantili

(DTs) tupleri (DTs) odalari (CSCs) sayaclar (MWPCs)
Katot serit odalari Katot serit Direngli levha Gaz elektron
(CSCs) odalari (CSCs) odalari (RPCs) coklayicilar (GEMs)
Direncgli levha Direncli levha
odalari (RPCs) odalari (RPCs)

Thin Gap

Chambers (TGCs)

Cathode: strips or wires (x)
|

CSCs consist of arrays of positively-charged “anode”
wires crossed with negatively-charged copper “cathode”
strips within a gas volume. When muons pass through,
they knock electrons off the gas atoms, which flock to
the anode wires creating an avalanche of electrons.
Positive ions move away from the wire and towards the
copper cathode, also inducing a charge pulse in the
strips, at right angles to the wire direction.

} ’»} ~ Anode wires (v)

777 _,7,,:;

18
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Biiviikk Hadron Carpistiricisi — Miuon Sistemleri

1950
v Physical

Teknoloji Suriklenme tupleri  Suriklenme Katot serit Cok telli orantili

(DTs) tupleri (DTs) odalari (CSCs) sayaclar (MWPCs)
Katot serit odalari Katot serit Direncli levha Gaz elektron
(CSCs) odalari (CSCs) odalari (RPCs) coklayicilar (GEMs)
Direngli levha Direngli levha
odalari (RPCs) odalari (RPCs)

Thin Gap

Chambers (TGCs)

Desecting Strips e,

e

. RPCs consist of two parallel plates, a positively-charged anode
: \ - and a negatively-charged cathode, both made of a very high
> \ resistivity plastic material and separated by a gas volume.
Ressns : When a muon passes through the chamber, electrons are
ey knocked out of gas atoms. These electrons in turn hit other
| atoms causing an avalanche of electrons. The electrodes are
transparent to the signal (the electrons), which are instead
picked up by external metallic strips after a small but precise
time delay.

Rasistive
plate

19
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Biiviik Hadron Carpistiricisi — Miion Sistemleri

al Sociery

Teknoloji Suriklenme tlpleri  Suriklenme Katot serit Cok telli orantili
(DTs) tupleri (DTs) odalari (CSCs) sayaclar (MWPCs)
Katot serit odalari Katot serit Direncli levha Gaz elektron
(CSCs) odalari (CSCs) odalari (RPCs) coklayicilar (GEMs)
Direncli levha Direncli levha
odalari (RPCs) odalari (RPCs)
Thin Gap

Chambers (TGCs)

V ~300-500 V
E ~60-100 KV/em

Y

e N 4 —
| { { R A P
3

20
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Suriklenme tipleri
(DTs)

Katot serit odalari
(CSCs)

Direncli levha
odalari (RPCs)

BEPTIIFIET LTI RTES TIPS IFod

Strips

Biuviik Hadron Carpistiricisi — Miion Sistemleri

S s

ATLAS ALICE LHCb
Suriklenme Katot serit Cok telli orantili
tupleri (DTs) odalari (CSCs) sayaclar (MWPCs)

Gaz elektron
coklayicilar (GEMs)

Katot serit
odalari (CSCs)

Direncli levha
odalari (RPCs)

Direncli levha
odalari (RPCs)

Thin Gap
Chambers (TGCs)

The 50 um diameter gold plated tungsten wires are
held at a 2.9 kV. They have 1.8 mm pitch and are
sandwiched between two cathode planes each at
1.4 mm from the wire plane. The cathode planes,
made of graphite-epoxy mixture, have a surface
resistivity of typically 100-200 kQ/0O. 55% CO, and

45% n-pentane

ATL-MUON-PROC-2015-004



S Turk Fizik Dernegi

1950
' Physical

1
cos(p,) = Bn

15. ULUSAL PARGACIK HIZLANDIRICILARI YE DEDEKTORLERI YAZ OKULU (UPHDYO-XV)

" Biiyiik Hadron Carpistiricisi — LHCb RICH (Ring Imaglng Cherenkov)

‘ Calorimeter Muon
Trackmg stations chamber

Locator

The RICH system has the task of identifying charged
particles over the momentum range 1-150 GeV/c, within
an angular acceptance of 10-300 milliradians (mrad).

The system consists of an upstream detector (RICH-1)
with silica aerogel and C,F,, gas radiators, positioned
directly behind the VELO, and a downstream detector
(RICH-2) with a CF, gas radiator, located behind the
magnet and the tracking system.

C,Fyo: perfluorobutane

CF,: carbon tetrafluoride 22
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Sintilasyon - Scintillation

Parildak (Sintilator) Nedir?

* Panldak algicinin g¢alisma prensibi 1sildama yapan bir
maddenin icerisinden gegen yuklli pargacigin enerjisini
uyarma vasitasiyla kaybetmesi (dE/dx) ve uyarilmig atom
tarafindan yayinlanan i1sigin bir foto algic tarafindan
algilanmasina dayanir.

* Parildak Cesitleri:
> Inorganik Parildaklar (Kat, Sivi, Gaz )
» Organik Parildaklar (Plastik)

Plastik Parildak

* Plastik parildaklar sertlestirilmis bir polimer matriks igerisinde

¢oziilmis organik floresant bilesikler iceren kati malzemeler
olarak tanimlanabilir.
»> PS
» Polivinilbenzen
> Poliviniltoulen
> PVT
» Polimetilstiren

Plastik parildagin yapisindaki malzemeler degistirilerek

> lgik verimi

» Radyasyon direnci

» Bozunma siiresi gibi baz1 6zellikleri
kontrol edilebilir.

* lyi bir panildak nasil olmal:
» Cok kisa bozunma siiresi
» Yiksek isik yayinlama verimi sahip olmali
» Yayinladigi 1sigin kendi iginde iletimine izin vermeli

» Yayinlanan 1518in dalga boyu, Foto algiglar tarafindan
detekte etmeye uygun olmali 6/1/16
6/1/16 HAF Calistayi -Kadri Ozdemir

o

HAF Calistay: -Kadri Ozdemir

| Alternative Fast C“sta Is !
Talk in CMS Forward Calorimetry Task Force Meeting, CERN, June 27, 2012

Existing Crystal Calorimeters !

Date 75-85 80-00 80-00 80-00 90-10 94-10 94-10 95-20 [
- LSO/LYSO G0 | vso®
Experiment C. Ball L3 CLEO Il C.Barrel KTeV BaBar BELLE CMS [
Accelerator SPEAR  LEP CESR LEAR  FNAL SLAC KEK CERN Density (g/cm) 7.40 671 a4 as1 ase 616 523 386 529 103
Crystal Type Nal(Ti) BGO Csl(Tl) Csl(T)) Csl Csl(T1) Csl(Tl) PbWO, Melting point |G| 2050 1950 1980 €21 1280 1460 m 858 783 ro*
B-Fieid (T) - 05 1.5 1.5 - 1.5 1.0 4.0 Radlation Length (cm) 114 133 ERT 186 2.03 170 196 20 188 a5
Finner (M) 0.254 0.55 1.0 0.27 - 1.0 1.25 1.29 Moliére Radius (cm) 201 223 293 357 210 241 287 ERE 285 5.59
Number of Crystals 672 11,400 7,800 1,400 3,300 8,580 8,800 78,000 Interaction Length (cm} 109 22 279 203 07 233 s 176 ana preY
Crystal Depth {Xo) 16 22 16 16 27 18ta 17.5 18.2 25 Tvakse 648 57.9 333 540 516 508 56 473 456
Crystal Volume (m?) 1 15 7 1 2 5.9 9.5 11 AE/AX (MeVfem) 0.55 B8 (273 556 52 842 6es 527 €% 202
Light Output (p.e./MeV) 350 1,400 5,000 2,000 40 5,000 5,000 2 e P ) 420 a3 420 310 g z 7 335 456 4o
Photosensor PMT SiPD SiPD  WS“+SiPD PMT SiPD SiPD APD*
) Refractive Index 182 185 1.80 195 150 162 13 19 13 158
Gain of Photosensor Large 1 1 1 4,000 1 1 50 = F N o 5
. y 100 as % az E 35
o x/Channel (MeV) 0.05 038 0.5 02 small 0.15 0.2 40 i 13 a8 ; ,,»,
Dynamic Range 104 105 104 104 104 104 104 10° OecayTime*(ns) 40 EE] 60 ? 53 30 1w 5;‘0 20 ra
VAT ) 02 0.4 03 14 .139 -0 0l 01 02 -0

Future Crystal Calorimeters in HEP: o Toplines o comporen,boton st crnponcrt VRS LTSS PR g S MO T
LYSO for COMET (Mu2e, Super B and CMS at HL-LHC) B ARt o i chialon i 2 . Diowe 15, S TRANS, NUGL 53, VOL 58, NG:3 2008) 13811390
BaF, and PbF, for Mu2e and g-2 respectively at Fermilab Cherliang Li et a, Soifd State Commun, Volsve 144, Issues 5-6 (2007),220-224

. Relative light yield normalized to the light yield of LSO hltfiszintilateribl.gov!
PbF,, PbFCI, BSO and BGO for Homogeneous HCAL for LC 4

d. At room temperature (20°C) el detactars sar-gaban comPastic-Scintllatar. aspx
8. Softening point LA (b QovZ00BAtmICN clearProperties MIML_PAGESI218emi
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sk Electrons from ionization.

2k Scintillation photons are emitted

from excited dimer

—Transparent for its scintillation

photons

|0 nlzaﬂon

Parice 1P @-
excitation

Cerenkov light is emitted if (B>1/n)

cathodes
anodes

ﬂomogenous \

&

smgl t-and

tn'plet\

>

/

This figure taken from “Particie Detection with Liguid Nobles™

by James Nikkel

(sampling

absorber
anodes

~

Experiment
DO

H1

Asal Sivi Algiclar: (Noble Liquid Detectors)

Noble Ilqmds

He/Ne

sj<Long radiation length
slzLow boiling temperature (< LN2)
s}xShort scintillation wavelength (< 90 nm)

}xShort radiation length
skHigh resolution
*xModest price

*kHigh radioactivity

— Homogeneous calorimeter

Material Signal

— Sampling calorimeter EM/Hadronic

skVery short radiation length

skVery high resolution

sixVery expensive (~10 times higher
than Kr)

- Homogeneous/scintillation calorimeter

Resolution (%)

Sampling LAr lonization 16/JE @ 0.3 @ 0.3/E

Sampling LAr lonization 12VE @ 1

Sampling LAr lonization 10HE @ 0.4 ® 0.3/E
Homogeneous LKr lonization 3.2E @ 0.42 @ 0.09/E
Homogeneous LKr lonization 3@ 1.8GeV
Homogeneous  LXe lonization ;ngﬁ‘r/eiﬁnlfg
Homogeneous  LXe Scintillation 1.7 @ 50 MeV
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Carpistirici Disi Deneylerin
Dedektor Sistemleri
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DUNE — Deep Underground Neutrino Experiment - https://www.dunescience.org/
An International Experiment for Neutrino Science

The Deep Underground Neutrino Experiment (DUNE) is a leading-edge, international experiment for neutrino science and S
Ivi Argon TPC ve foton

proton decay studies. Discoveries over the past half-century have put neutrinos, the most abundant matter particles in the g .

universe, in the spotlight for further research into several fundamental questions about the nature of matter and the evolution dEde ktO rI eri

of the universe — questions that DUNE will seek to answer.

HD (horizontal drift)

Sanford Underground

Research Facility _ — . VD (Vertlcal drlft)

Fermilab

e ————
-

DUNE Far Detector Technical Design Report,
Volumes |, lll, and IV

https://iopscience.iop.org/journal/1748-
0221/page/extraproc95

UPHDYO-XV, 5-10 Eylul 2023, Bodrum/Mugla Burak Bilki, Beykent Universit
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DUNE dedektorlerinin prototiplemesi icin kuruldu.

ProtoDUNE-SP (Single Phase) 6mx6mx6mLAr TPC + foton dedektor sistemleri
. 500 V/cm suriklenme alani
P st Katot: rezistif; anot: kablolar

Foton dedektor sistemi: dalga boyu kaydiricilar + SiPM

6.324 m

——— Collection (X) and Grid (G)

S35

2.316m

D cm
100 200 300 400
Wire Number

(b) A 6 GeV/c electron candidate.

APA: Anode Plane Assemblies
CPA: Cathode Plane Assemblies

Chargefckichannel (ke)

L

u \ N\ - ) em
50 100 150 200 250 300 100 200 300 400
Wire Number Wire Number

JINST 15, P12004, 2020; JINST 17, PO1005, 2022

(c) A 1 GeV/c pion candidate. (d) A 6 GeV/c pion candidate.
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CERN Neutrino Platform

" ProtoDUNE-DP (Dual Phase) 6 mx 6 mx 6 m LAr-GAr TPC + foton dedektor sistemleri
500 V/cm siridklenme alani

“’ﬁ Turk Fizik Dernegi
/f Turkish P

Katot: rezistif grid

Anot: PCB

Gaz fazinda LEM (large electron multiplier)
Foton dedektor sistemi: dalga boyu
kaydirici kapli fototlpler

Problemler:

- 300 kV katot potansiyelini saglamak ve
muhafaza etmek

- Sivi-gaz sinirini kararli tutmak

Cozum:
- Tasarim degisikligi
- Vertical Drift

PoS ICHEP2018, 300

https://cds.cern.ch/record/2792672 2
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R TRIUMF Antimatter Gravity Experiment

« Does antimatter fall down?

— Many constraints incl. 5t force
tests
— Experimental question!
(e.)?.. Lykken et al,
arXiv:0808.3929)
— Anti-H “gas” will sag due to
gravity
— If anti-H temperature ~300 K
kT = mgh
for & ~ 300 km
+ Laser cooling essential step

. Posi_tipn §ensitive detection via
annihilations

R TRIUMF

» Tracking: Key for ALPHA successes!
— Annihilation position (few mm)
Limited by multiple scat.
Good pattern recognition
Uniform efficiency
Long length coverage (~2.4 m)
Limited radial space (~10 cm)

Unusual B fields (Solenoid +
Octupole)

Y I |

-> Radial-Drift TPC
(+SiPM based cosmic veto)

Ar-CO, (atm)

UPHDYO-XV, 5-10 Eylul 2023, Bodrum/Mugla

- free fall

ALPHA-g detector system requirements

Antimaddde Gravitasyonu

ALPHA-g: dropping anti-H to measure gravit

R TRIUMF

ALPHA-g i

@ Vertical

trap

Simulated anti-H

R TRIUMF First antiproton annihilation events in rTPC!

https://indico.cern.ch/event/981823/contributions/4341752/

Burak Bilki, Beykent Universitesi 29
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& ik Fizik Dermess Astrofizik Deneyleri (Birkac Ornek)

@ GECAM 4 7 ; The High Energy cosmic-Radiation Detection (HERD) Facility

Gravitational wave high-energy Electromagnetic Counterpart All-sky Monitor

600 km

ECAM-B

Solar battery /.
Spacecraft
electronics

® Characteristics
- FOV: 100% all-sky
~ Sensitivity : ~2E-8 erg/cm?/s
- Localization: ~1deg (1-o stat, 1E-5 ergfcm
— Energyrange : 8 keV -4 MeV

Po
mo“ée‘;e * Proposed as a space astronomy payload onboard the China’s Space

Station (CSS).
Attitude * Planned to be operational from 2027 for more than 10 years.
control * The HERD consortium includes 130+ scientists from China, Italy,
GECAM satellite Switzerland, Spain. More to join.
- GRB Broadcast: Near real-time, via Beidou Satellites (160 kg for each)

=2 GRD Structure & HERD: the detector

B G a m m a Ray DEte Ctolr [

SIPM board

* Calorimeter (CALO): 3D,

e/y/CR energy, e/p
discrimitation

* Fiber tracker (FIT): 5 sides,
particle trajectory, charge
identification

* Plastic scintillator detector
(PSD): 5 sides, low energy v,
charge identification

« Silicon charge detector (SCD): Mass <4t
charge identification Envelope dimensions ~23x23x26m?
= d d Field of View +70*
+ Transition radiation detector
(TRD): energy calibration Powercahsumpton 1200.W
Lifetime > 10 years (with in-orbit
replacements)

Domestic crystal Silicone pad Reflective film

0, University of (

https://indico.cern.ch/event/98182 "rhttps://indyiyc;:icer;.ch/event/9é
3/contributions/4295052/ 1823/contributions/4295049/

UPHDYO-XV, 5-10 Eylul 2023, Bodrum/Mugla Burak Bilki, Beykent Universitesi 30
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Deney Disi Dedektor
Uygulamalari

Ornekleri

TIPP2021: https://indico.cern.ch/event/981823/timetable/#20210524

UPHDYO-XV, 5-10 Eylul 2023, Bodrum/Mugla Burak Bilki, Beykent Universitesi
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Muon radyografi — Muografi

(sintilatorler, gazl algiclar)

Muons passing through rock are involved in interactions with matter:

» lonization

b ~2MeVg'cm?and
» Brehemstrahalung |» ——=aFE+b 5

N .
> Scattering (lower energies) a~4x10°g"cm

Energy loss in standard rock (approximation)

/“'—'—_\
E, dE\ —1 Energy 10 GeV 100GeV ((_-1TeV 10 TeV
R, = /0 -(52) e &l >

dx Range 19m 115m 0.9 km 2.%
(:) Lower flux . High energy Typical rock
muons are thicknesses of
Dominant at near " needed volcanoes

horizontal angles

' = * Cosmic -ray muons: natural source of high Z ' ‘
|| / energy particles cC
| )
/ I\ { '.I | 200 muons * well-known constant flux g
( [1\ | | ] porminatts Z N,(0,9) = AT- €(0,¢) - A(0, ¢)- I(E; $,0)dE
FAR R \ v] v * Muons have a high penetration power through B P
A W T =: rock ( ~ hundreds meters) P S Otfs_e""e: nuons
O / \‘\ > X (opacity ) = density * thickness < exiting the target
’I'Z, " N * Measuring the outcoming muon flux we can 8
“1” R ) indirectly measure the mean density of the 09 OlseRicdions
| ."t.-\\r object o ]V;{s (03 ¢) = G(Gv ¢) ' A(G, ¢) ' ATfs ' L I(Ea 9, ¢) without the target
§ detector (free-sky calibration)
Applicationsin: - T(0,6) = N, (0, )AT?s
< ’ N fs (0 (b) ATH Directionality
to measure
* Volcanology ~ Muon [
— Transmission is independent by flux 'M'by ;
* Archaeology \? acceptance and efficiencies distribution
3% . along the body
* Civil Engeneering ~—
* Industry
VIURAVES muon telescope - Mariaelena D'Errico - TIPF [27/2021 s .
UPHDYO- XV 5- 10 EyIuI 2025 Bodrum/lVIugIa Burak Bilki, Beykent Universitesi

1950 - 15. ULUSAL PARCACIK HIZLANDIRICILARI YE DEDEKTORLERI YAZ OKULU (UPHDYO-XV)

(€/27) AHdYHYDOAVd NONW

(€£/€) AHdVYDOAVyd NONW
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3
[front tracker] “[rear tracker] [trigger scinti] [range telescope]

Proton Bilgisayarli Tomografi

~

= -
[ 2.50m)

- pCT demonstrator based on double sided silicon strip detectors (DSSDs) and a range telescope
- Synchronisation via AIDA2020 trigger and logic unit (TLU) (Cussans 2017)
P Exclusive trigger number per particle to correlate tracks and energy loss

-~ Object to be imaged (1 cm? aluminum cube phantom) was mounted on a rotating table

e (HEPHY) 18T

Results — 3D Reconst

Reconstruction

- Tomographic iterative GPU-based

reconstruction toolkit (TIGRE) (Biguri et al. = Rap valhues In; reglonef interes? WerR
2016,Kaser et al. 2021) summarized and compared to literature values

Performance

» Limited amount of projections
» Straight-line approximation

Particles with energy E: Proton/ion CT:

> Pass front tracker > Calculate path estimate and measure AFE for

: -+ RSP resolution: ZE5E = 6.4 %
> Lose energy in object: AE each ion N >
> 2 * S Image: 3D view of reconstructed aluminum phantom - RSP accuracy: BREp— 250 ~ 8.2 %
> Pass rear tracker Repeat for different object rotations RSP,

- Deposit energy in calorimeter: E — AE > Reconstruct 3D image of stopping power

2
, s
F. Ulrich-Pur (HEPHY) EJat] “ N
12/18

UPHDYO-XV, 5-10 Eylul 2023, Bodrum/Mugla Burak Bilki, Beykent Universitesi
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A quick refresher on positron emission tomography (PET)

Scanner collects millions of 511 keV photon pairs over 10-60 min

Tum Vucut PET

Detection locations and times are used to mathematically
reconstruct an image of the radiotracer distribution

Tima-of-Flight PET

511 keVy

Radionuclide

(1BF’ 1IC' 150. ﬁ+ p—
88Ga, 89Zr)

a
Total-body PET — what'’s the point? il ——
UCDAVIS won @R 3

BIOMEDICAL ENGINEERING

Building the uEXPLORER
CONVENTIONAL PET TOTAL-BODY PET

8 detector rings (194 cm AFOV)
- 24 detector modules per ring

- Up to 5 rings in coincidence axially (57° maximum
acceptance angle)

- Coincidence time window: 4.5 ns — 6.9 ns (ring

difference dependent)
‘ - ULD: 645 keV; LLD: 430 keV

- 565,480 crystals
- 53,760 SiPMs
——— - ~91x 10° lines-of-response -
UCDAVIS UNITED = UCDAVIS ¢ CDA UCDAVIS '
BIOMEDICAL ENGINEERING IMAGING * I!Axl:‘g.u‘c.;::ﬁuul EX%@[&E@ > ;IOlMgI[:\AVl gliGIN!EllNG |#[T(§‘|‘Eg = o e e @-h & ¢

UPHDYO-XV, 5-10 Eylul 2023, Bodrum/Mugla Burak Bilki, Beykent Universitesi
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Izci algic:

BUyik Hadron Carpistiricisi — CMS lyilestirmeleri

Faz 1: ROC (readout chip — okuma ¢ipi), hermetiklik seviyesi, radyasyon toleransi, pasif malzeme

miktari = BPIX (orta silindir) ve FPIX (ileri disk) yenilenmesi

BPIX: 285 um fosfor doplu <111> 4” wafer, 3.7 kf2cm
FPIX: 300 um <100> 6” wafer, acik p-stop
ROC: daha yliksek miktarda veri, daha yiksek
radyasyon toleransi
PSI46 - PSl46dig, PROC600

PSI46dig PROC600
Detector layer BPIX L2-L4 and FPIX BPIX L1
ROC size 10.2 x 7.9 mm? 10.6 x 7.9 mm?
Pixel size 100 x 150 ym? 100 x 150 pm?
Number of pixels 80 x 52 80 x 52
In-time threshold < 2000e” < 2000e”
Pixel hit loss < 2% at 150 MHz/cm? | < 3% at 580 MHz/cm?
Readout speed 160 Mb/s 160 Mb/s
Maximum trigger latency 6.4 us 6.4 ps
Radiation tolerance 120 Mrad 120 Mrad

Faz 2: Tiim izci algic sistemi yenilenecek. Dis izci (OT) icin 290 um n-in-p secildi. i¢ izci (IT) igcin ROC

RD53 tasarimi, sensor teknolojisine karar verilecek.

https://arxiv.org/pdf/2012.14304.pdf
NIM A 979 (2020) 164432
NIM A 980 (2020) 164396
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Miion Sistemi: Lessons learned

)
> During the 2017-18 “Slice Test” run with VFAT2, some detectors showed a significant (up to several %)
loss of channels

> Lab studies showed that VFAT3 needs improved input protection

Muon Upgrade Scope

Replace electronics to cope iy RS WP Y W e e e o u 1
wng. HL-LHC L1/DAQ specps; - 12 338 > 1 year of R&D to understand the process of propagating discharges and to optimize mitigation solutions
P 7: on-detector and BE = e »  Improve VFAT3 input channelprotection ~ Modify detector HV filter
» CSC: selective on-detector e N
and all BE " an Baseline conflguration used during slice test 200k 10k 100K
» RPC: off-chamber — ~95 = 100% damage probability To GEM —
readout/control R Preliminary _:l:.unr
e 4 g T 7 All Configurations e
Increase redundancy e 5 g cEan -
forward system: i £ I roiom 4 " || Final choice for
» GE1/1: 2 extra points i i = Vo ;s : the HV filter
P GE2/1: 2 extra points 30 o7 § o g ‘.V f g z | ->210 k2
» MEO: 6 layers, eta-coverage &.2r 8 osl- 5 E : g EE
is extended from 2.4 to 2.8 e L 2 2 2 (m) o 1. - . gsg 2o
Configurations 1-7 23 %
» RE3/1 and RE4/1: 1 extra point per station aergnciinee | | <2041~ e 838 HV3b_V3 with
/ i S 03} [ 8 5 r 470Q protector
Improvement of timing in trigger primitives: Large fraction of the upgrades Dasa) e 0.2 o 8 ;-E resistor chosen
P 7, RPC: sub BX resolution I Aagls ’ ak3 2:E
already completed before LS3! . 0.1 Sk geg 8af
+ Discharge Protection ~ 800 ul 00—l - ‘w‘ . (J; = é P
n 27/05/20 gt W N opimum confurationto
\-Seleded ) reduce damage probatlity
ACES 2020 G, De Lentdecker 27/05/20

N 6% X938k -6B 48 ot os 09 10 1"
" oMY e M er QY 95 Re B uy wa sew o

new detectors

GE1/1 hybrid: GE2/1 Plug-in card:

; 252;;02:5 92:1222 e - VFAT3 die assembled on a - Packaged VFAT3

A €c . P small (~4.5x 4.5 cm?) rigid - The flex part absorbs
s 22 PCB residual misalignment of
18 28 - PCB difficult to GEB vs ROB

GE1/1 (LS2): e " manufacture and to bond, - Rigid part is also

hosting VFAT3 improved
(R + C) input protection
circuit *

because of the small bond
pitch (60 um)

¥ all chambers produced
» half already installed

- commissioning ongoing 3 g
» FE electronics integration e GE1/1 OH & GEB: .Gezélagrmi:j::has its
and validation ongoing for s - én (:H :::::::;? t02 GEB o
econdhal e iachdril st iy
MEOQ (LS3) e -Bfm;mend:gpx::f o :mp::;a:g"mms
. nt
» very high expected particle GE2/1 (before LS3): — powering, separate
rate (up to 142 kHz/cm?) » similar to GE1/1 . ::::l;‘?sower power
¥ testing and development ongoing » design improvements from GE1/1 OH: OptO'hYb”d FPGA (Artix-7)

with prototype electronics

experience

* + segmentation of bottomside of GEM foil facing strips to reduce
further the damage probability in case of sparks

37



Turk Fizik Dernegi

1950

Turkish Physical Socie

Kalorimetreler

ty

]inst Puszisten ny 10P Pse i ron
Recas

Faz1

Radioactive source calibration test of the CMS Hadron
Endcap Calorimeter test wedge with Phase | upgrade
electronics

The CMS HCAL collaboration

E-mail Burak.BilkiSenen.ch

=

Add timing (TDC) to
HB/HE

Depth segmentation in
HB/HE

Replace HPD in HB/HE/
HO with SiPM

Replace PMT with
MAPMT in HF

e
HF+

‘uE

a

HF-

Replace PMT with
more radiation
tolerant PMTs in 4

CASTOR

Bliyiik Hadron Carpistiricisi — CMS lyilestirmeleri

]insl PusLISHTD WY TOP PUstisk)
¥
\

Study of various photomuitiplier tubes with muon
beams and Cerenkov light produced in electron
showers

CMS HCAL collaboration

E-mail: Burak . BilkiOcern. ch

]insl PUBLISHED 5Y [OP PUBLISHING

Tests of CMS hadron forward calorimeter upgrade
readout box prototype

CMS HCAL collaboration

E-mail: Burak.Bilkifcern. ch
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CMS lyilestirmeleri

Faz 2

CMS p-p collisions at 7 TeV per beam
1 MeV-neutron equlivalent fluence in Silicon at 3000 ™!

Kalorimetreler

HGCAL Silicon and SiPM-on-Tile

Vienna Conference of Instrumentation, 18-22 February 2019
Very Front End and Front End (VFE + FE)

Preamp ADC FE

® Optimize shaping time and pling rate
= to reduce the impact of noise, pileup, and enhance spike discrimination
® (Pre-)amplifier: Trans Imj e Amplifier architecture (CATIA)
® x2 bandwith, x4 sampling rate w.r.t. current electronics
® 2 TeV dynamic range, two gain ranges (G1, G10) with 50, 500 MeV LSB

® ADC: 12 bit, 160 MHz sampling frequency

IP core designed by an external company + lossless data compression
implemented in a Data Transmission Unit before FE

® FE: fast optical links to stream all crystal data off-detector at 40 MHz
IpGBT/VL+ chip (4x10.24 Ghb/s data links, 1x2.56 Gb/s control link)
eLink serial interface to ADC, clock and i12C interface

® Low-voltage regulator card (LVR): 1.2, 25V
implemented by point-of-load FEAST DC/DC converters

fodericotenidoem o Fabevary 19, 2019 ’

28 silicon, 8 silicon and 16 mixed silicon scintillator layers

CE-H

Driven by radiation levels 250 e _
- el
T R
* i &
e A e
CE-E CE-H
Si Si | Scintillator
Area (m?) 368 | 215 487
Channels (k) 3916 | 1939 389
Si modules (Tileboards) | 16008 | 8868 (3960)
Partial modules 1008 | 1452 -
Weight () 23 205 Longitudinal Structure
Si-only planes 28 8
Mixed (Si+Scint) planes 16
Cooling power @ -35 °C: 300 KW —
DESY. High Granularity for CMS | Felix Sefxow | October 23, 2018 14

s

Common CALICE CMS beam test

Ongoing as we speak

Silicon electromagnetic and front
hadronic section: 90 modules with 6"
wafers

+ SiPM-on-Tile backing section = CALICE
AHCAL prototype (156 modules
* Common DAQ: EUDAQ2 ’; AIDA "

* CALICE and CMS will exchange data -
on calibrated hit level FLN s

10,0 1015 a4 TR} o ow  ®

DESY. High Granularty for CMS | Felix Sefkow | October 23, 2018 C X 26

Event 1

DESY. High Granularity for CMS | Felix Sefkow | October 23, 2018

The Phase-2 Upgrade
of the CMS endcap calorimeter

Technical Design Report

CMS Collaboration
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it RSEEREE < One of the largest R&D
collaborations in HEP
CALI(ed . oo
The CALICE Collaboration SR

: -

IITENMME =™

PR | — ) N\ 7

o o HiE i EmE R
Amag: Yiksek segmantasyonlu gorintileyici kalorimetreler gelistirmektir.
CALICE, baslangicta ILC/CLIC gereksinimlerini karsilamaya odakliydi.

Sonraki asamalarda, gelecek tum kalorimetre uygulamalarinin basvuru
noktasi haline geldi.

e ] ) i . o 4 continents
Blyuk kalorimetre prototipleri basariyla ingsa/test edildi

Silicon-W ECAL, Scintillator-W ECAL, Scintillator-Fe/W HCAL, _
RPC-Fe/W HCAL 18 countries

60 institutes

g

336 physicists/
engineers
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®)Clu  Roman Poschl Calorimeters for PFA C.‘\l-'@9

Laboratoire de Physique
des 2 Infinis

Mainly organised within the CAI.I(GO Collaboration

| PFA Calorimeter I

\
P Micro
Lo 6:;\ GEM || meqas

All projects of current future high energy colliders pro\poﬁighly granular calorimeters
6

Xo ~ 20 mm,
pm~ 30 mm

FCC Week — November 2020

Digital Hadron Calorimeter



B. Bilki, et.al., Calibration of a digital hadron calorimeter with muons, JINST 3 , P05001, 2008.

B. Bilki, et.al., Measurement of positron showers with a digital hadron calorimeter, JINST 4, P04006, 2009.

B. Bilki, et.al., Measurement of the rate capability of Resistive Plate Chambers, JINST 4, PO6003, 2009.

B. Bilki, et.al., Hadron showers in a digital hadron calorimeter, JINST 4, P10008, 2009.

Q. Zhang, et.al., Environmental dependence of the performance of resistive plate chambers, JINST 5, P02007, 2010.
J. Repond, Analysis of DHCAL Muon Data, CALICE Analysis Notes, CAN-030, CAN-030A, 2011.

L. Xia, CALICE DHCAL Noise Analysis, CALICE Analysis Note, CAN-031, 2011.

B. Bilki, DHCAL Response to Positrons and Pions , CALICE Analysis Note, CAN-032, 2011.

J. Repond, Analysis of Tungsten-DHCAL Data from the CERN Test Beam, CALICE Analysis Note, CAN-039, 2012.
B. Bilki, The DHCAL Results from Fermilab Beam Tests: Calibration, CALICE Analysis Note, CAN-042, 2013.

B. Bilki, et.al., Tests of a novel design of Resistive Plate Chambers, JINST 10, P05003, 2015.

M. Affatigato, et.al., Measurements of the rate capability of various Resistive Plate Chambers, JINST 10, P10037, 2015.

N. Johnson, et.al., Electronically Conductive Vanadate Glasses for Resistive Plate Chamber Particle Detectors, International Journal Of Applied
Glass Science, 6, 26, 2015.

B. Freund, et.al., DHCAL with minimal absorber: measurements with positrons, JINST 11, P05008, 2016.
C. Adams, et.al., Design, construction and commissioning of the Digital Hadron Calorimeter — DHCAL, JINST 11, P07007, 2016.

M. Chefdeville, et.al., Analysis of testbeam data of the highly granular RPC-steel CALICE digital hadron calorimeter and validation of Geant4
Monte Carlo models, Nucl. Instr. And Meth. A 939, 89, 2019.

 J Y  J J J

2 e f2. Micro
Silicon | [Scintillator }MAPS ’ Scintillator GEM ‘ megas

All projects of current future high energy colliders propo{e highly granular calorimeters
FCC Week — November 2020 6

Digital Hadron Calorimeter
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Turk Fik Derned Blyuk Hadron Carpistiricisi — ATLAS lyilestirmeleri

Faz1l: “New Small Wheel” detektord, sivi argon (LAr) kalorimetresi onyuz
elektronigi, “Barrel Inner Small” katmana yeni mton dedektorleri,
TDAQ sistemi.

Side A I NSW Large Sector L] w
EISAD6 EILAD7 M NSW Small Sector Big Wheel EM

EISAO8 id l l

Interaction EILCO3 H
Point y El c x

EEEEE 2 g New Small Wheel |:]
g v

S -

Each wheel is for\rﬁéd by two external small strip thin gap chambers (sTGC)
wedges (used mainly for trigger, for bunch crossing identification and for vector

tracking) and two internal micromegas wedges (used mainly for tracking with a
spatial resolution of less than 100 microns).

The upgrade plan is to replace 16 monitored drift tubes (MDT) chambers with
small MDTs and to install 16 new RPC trigger chambers and new front end

electronics; the new RPC chambers are updated RPCs, with 1 mm of gas gap,
thinner than the ones previously installed.

ATL-UPGRADE-PROC-2020-001
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veri alim sistemleri

izci sistemi tamamen yenilenecek.

- Si teknolojisi

LAR kalorimetre = elektronik
iyilestirmesi

Tile kalorimetre = elektronik
iyilestirmesi ve ylksek hasarli
bolgelerde fotodedektor
yenilemesi

Muon sistemi:

- Faz 1’deki gibi BIS sMDT+RPC
- BILRPC
- Endcap TGCs

MDT: monitored drift tubes
TGC: thin gap chambers

s -y
sMDTs End-cap
- magnet
‘ I ‘ MM
ol | Y e I i } 4
0 ] H € H 10 1 1

Blyuk Hadron Carpistiricisi

— ATLAS lyilestirmeleri

Piksel ve serit izciler, LAr ve Tile kalorimetreler, mion sistemi, tetikleme ve

V(o i o) e o o v Rt

~ATLAS Simuiation —

E 1400f
L Inclined Duals =
T 1200 .

1000/ =
800 —“
600
400,

- ,- I .-7 n o |
200-—'_‘.‘:‘ ."”\': : R o T v 4oy : =40
——mnuuuf\\lln_u " ‘1_14 1-4 ——— M=%
-—E—-ﬁ_’:\—_: :11_1 lIL’ L l
o0 500 1000 1500 2000 2500 3000 3500
z [mm)]
- n‘: v - e EOS A EH‘L EOL

L\

[} siRPCs [} pgs7s | g
1 2 3 4.5 6 7 y6[ GEC mumm——
BIS e s |

Large-n  sTGCs
tagger

ATL-UPGRADE-PROC-2020-001
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@Y rirk iz peres Blylk Hadron Carpistiricisi — ALICE lyilestirmeleri

| ALICE detector UPgr‘ade Monolithic Active Pixel Sensor — ALPIDE

Turkish Phys
CMOS Pixel Sensor using TowerJazz 0,18um CMOS Imaging Process

ALICE

New Forward Interaction
Trigger (FIT) to replace
the VO and TO detectors

New Inner Tracking System (ITS) oK (| TUNGTER

High-resistivity (> 1k{) cm) p-type epitaxial layer (25um) on p-type sub

(ALPIGE

»  Small n-well diode (2 pm diameter), ~100 times smaller than pixel => low
capacitance (~fF)

Reverse bias voltage (-6V < Vg, < 0V) to substrate (contact from the top) to
increase depletion zone around NWELL collection diode

TPC with GEM Both based on Monolithic

Active Pixel Sensors +  Deep PWELL shields NWELL of PMOS transistors (full CMOS circuitry within
based readout (MAPS) active ares)
N
ITS Upgrade Design Objectives
ALICE
1. Imp! impact p by a factor of ~3

* Get closer to IP (position of first layer): 39mm $23mm
= Reduce material/layer: ~1.14% X, # ~ 0.3% X, (IB), 1% X, (OB)
* Reduce pixel size: currently S0pm x 425;m ® O[30pm x 30um)

+ improved readout for TOF, ZDC,
TRD, MUON ARM
+ new Central Trigger Processor

d 2. Improve tracking efficiency and p, resolution at low p;
“ | + new DAQ/Offline architecture

* Increase granularity:

* 6layers ® 7 fayers

20/5/2017 Zhongbao Yin@LHCP2017 « silicon drift and strips ® pixels

3. Fast readout
« event rate readout to tape: Pb-Pb 50 kHz, pp 1 MHz

(currently limited at 1kHz with full ITS) Expected radiation load

- TID: ~270 kead
4. Fast inser /i | for yearly mai - MIEL~1.7x10 1MeV n,,, / cm?
- * possibility to replace non functioning detector modules F coverage: 23—400 mm
ALICE FIT = TO+ Gnd VO+ during yearly shutdown 1 coverage: |n| s 1.22 p
for tracks from 90% most luminous region
MFT Design Requirements
ALICE
1. Vertexing for the Muon Same CMOS chip 25 TS
Spectrometer at forward rapidity 5% of the ITS surface (0.4 m?)

£ Twice the [TS inner barrel
* 5 detection disks of silicon pixe!

sensors O{25 um x 25 um)

Material/disk: 0.6% X, Disk#a Disk#2
Disk#3

* -36<n<-245
* Disk#0at 2 = -460 mm), e
R, =25 mm (limited by beam- Diskno ‘ <400 krad
pipe radius) <6x10% IMeV n,, / om?
10-fold security factor
TO+ modules VO+ sectors 2. Good matching efficiency between
I dTO I d VO MFT and Muon Spectrometer
= Improve = Improve ’ )
. g g ag . =-768 i
- Rectangular quartz radiators - Faster plastic scintillator Disk#4 at 2 = -768 mm (limited
- New sensors MCP-PMT ~ Monolithic structure by FIT and frontal absorber) 36 <n<-245
- Larger acceptance - Reduced fiber length 3. Fast electronics read-out 1P region
= More channels - New sensor (SiPM or MCP-PMT) « Interaction rate Pb-Pb ~50 kHz,
- Upgraded electronics and readout = New electronics and readout pp ~200 kHz 2768 cm

7=-46.0 cm

Marielle Chartier — LHCP2017

200502017 Zhongbao Yin@LHCP2017 33
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VELO (vertex locator) ve UT (upstream tracker): Daha fazla Si piksel/serit sensori ve
yeni okuma elektronigi.

Downstream tracker: Mikro-strip Si + striklenme tipleri = sintilator fiberler + SiPM
RICH (1 ve 2): Yeni optik ve yeni ¢cok anotlu fototlpler
ECAL-HCAL: Yeni okuma elektronigi

Muon sistemi: MWPC’nin bir kismi GEM ile degistirilecek, yeni okuma elektronigi.

Trackers
with new scintillating fibres

*
.
.
ot
K
K
X
W
o*

----------------------

8 The Vertex Locator

) to use VELOPIX chips
BLAL) capable of sending data
' up to 20 Gb/sec

T Brand new UT tracker
to cope with increased
particle density

46
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Planlanan Bliyuk Capli
Carpistirici Deneyleri
Ornekleri

UPHDYO-XV, 5-10 Eylul 2023, Bodrum/Mugla Burak Bilki, Beykent Universitesi
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_A Solenoidal Magnet

| Fine-grained
| Calorimeters

il Main Tracking
Detector

12.8m

| Forward
Region

| Return Yoke

Vertex Detector

1'1..4"“

https://arxiv.org/pdf/1812.07987.pdf

FCC-he Detector Study

Peter Kostka et al. 08 All Numbers [cm)

* Very preliminary FCC detector design: extension of LHeC baseline detector
* Dimensions 20 x 12 m, transverse and longitudinal (fwd) sizes scaled w.r.t. LHeC
* Assumption of similar electron beam steering dipoles as in LHeC baseline design

Note added: LHeC->HE-LHC>FCC-he: 1->1.4->2 scaling the fwd dimension
Alessandro Polini 14.4.

https://indico.cern.ch/event/438866/contributions/1085066/attachm
ents/1258651/1859171/ehsumRome.pdf

FCC-hh Reference Detector

4T, 10m solenoid, unshielded
Forward solenoids, unshielded
Silicon tracker

Barrel ECAL LAr

Barrel HCAL Fe/Sci
Endcap HCAL/ECAL LAr
Forward HCAL/ECAL LAr

' 50m length, 20m diameter
similar to size of ATLAS

https://indico.cern.ch/event/727555/contributions/3461232/attachments/1
869213/3075082/fcc_hh_detector_brussels_june_2019 riegler.pdf

+ Itwas demonstrated that detectors satisfying the requirements are feasible
e Physics performance, invasive MDI, beam backgrounds
a More complete studies, with full simulation, needed
+ Towards at least four detector proposals to be made by ~2026
e Light, granular, fast, b and c tagging, lepton ID and resolutions, hadron ID

o Cost effective
e Satisfy constraints from interaction region layout

Patrick Janot FCC-ee workshop: Theory and Experiment 8
https://indico.cern.ch/event/766859/contributions/3252652/attachm 48

ents/1775501/2887061/FCCeeDiscoveryPotential.pdf
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:lr Introduction
A 6!9

« e+e- Higgs factory is highest priority in HEP
» ILC and CLIC:
Two e+e- colliders for 500GeV and beyond:

cover tth and Zhh (self coupling) production =
+ First stage: 250 GeV/(ILC) - 380GeV (CLIC) -/near Colliders - Higgs Factories: “Ready
International Linear Collider

* Technology is ready

10"y

* Major R&D completed | = p

~ Concems: - """'""
. . ltqmyu.lhrln'iun R i
» Positron production (>20x SLC) > = o
=Y -;
g ® g

7 Luminosity and commissioning time:
> Ground motion, focusing, etc

SLC m—

5 KPKH —
| SpaKEKE _

ak ot o i
@@ p—— ymw...m,.m..;l
Ca: i V. Shiltsav, ICHEP 2020, https://indico.cem.
2 24052021 Benno List
(Ce7 The Circular Electron Positron Collider Ly

QO The CEPC aims to start operation in 2030's, as a Higgs (Z) factory in China.
a

To run at /s ~ 240 GeV, above the ZH production threshold for ~1M Higgs; at the Z pole for ~Tera Z,
at the W*W- pair (possible ¢t pair) production threshold.

O High precision Higgs, EW measurements, studies of flavor physics & QCD, probes of physics BSM.
Q Possible pp collider (SppC) of s ~ 50-100 TeV in the future.

Potential CEPC Sites

e*e” Higgs (Z) factory \

Ring length ~ 100 km

05/24/2021 2

UPHDYO-XV, 5-10 Eylul 2023, Bodrum/Mugla

15. ULUSAL PARGACIK HIZLANDIRICILARI YE DEDEKTORLERI YAZ OKULU (UPHDYO-XV)

C.M. Energy 250 Gev
Leagth 20km
Luminosity 1.35 x10™ oms*
Repetition SHz

Beam Pube Perod orsms
Beam Current 5.8 MA (In pulse)

wmnar omese SiRe Sjlicon Detector

SRS Cavity G, 315 Mv/m
(35 Mv/m)
Q,= 110 ®

ILD: International
Large Detector

International Linear Collider ILC

Superconducting Cavities, 1.3GHz, 31.5MV/m
250GeV CME, upgradeable to 500, 1000 GeV
L =1.35E34 cm2s* (at initial 250GeV)

20km length, in Tohoku / Japan

Polarisation 80%(e-), 30%(e+)

(G Conceptual Detector Designs g 3
(Baseline Design) IDEA concept
Magnet Particle Flow Approach 2T Magnet (also proposed for FCC-ee)
Yoke + Muon (RPC or i-RWELL) { T,

Yoke + Muon (u-RWELL)

The 4* Concept
(To-be-named)

PFAHCAL
Partially Yoke

Magnet (3T/2T)

(Fng:;mm.“ ) PID (DC+ToF)
Crystal ECAL

(Transverse bar)

05/24/2021 9

Burak Bilki, Beykent Universitesi
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Ulusal Dedektor ArGe
Calismalari Ornekleri

Detayl bilgi icin: Parcacik Hizlandiricilari ve Algiclari Yerel Altyapi ve Ar-Ge Calistaylari

2020: https://indico.cern.ch/event/959878/
2021: https://indico.cern.ch/event/1079292/
2022: https://indico.cern.ch/event/1201951/

UPHDYO-XV, 5-10 Eylul 2023, Bodrum/Mugla Burak Bilki, Beykent Universitesi
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https://indico.cern.ch/event/959878/
https://indico.cern.ch/event/1079292/
https://indico.cern.ch/event/1201951/

NUKLEER RADYASYON DEDEKTORLERI

UYGULAMA VE ARASTIRMA MERKEZI

* Yariiletken Dozimetre (Cip) Teknolojileri (Radiation-sensitive metal- e Alev Dedektoriu Teknolojileri
oxide-silicon field-effect transistors (RADFETSs))

Current Density (Alem’)
2 » & @ N
o [-] o o

'~ Yalcin Kalkan



NUKLEER RADYASYON DEDEKTORLERI

UYGULAMA VE ARASTIRMA MERKEZI

NURDAMIN BAZ! CIHAZ ALTYAPILARI

Y Diftizyon Firinlari (Islak/ Kuru Oksidasyon, Boron,
Fosfor Katkilama, Tavlama ve LPCVD)

Y Spin Kaplama Sistemi

Y Plazma Artirirmh Atomik Katman Kaplama
(PEALD) Sistemi

Y Farkli Ortamlarda Hizli Tavlama (RTA) Firinlari
) LPCVD yontemiyle poly-Si bliytitme Firinlar
) Termal/ e-Demeti Buhar Kaplama Sistemi

Y RF/DC Sagtirma Sistemi

) Temiz Oda Laboratuvarlari (ISO-5 standartlarinda)

%y Maske Hizalama ve UV litograti Sistemi (1 mikron
hassasiyetinde)

Y Kontrollii (-1/+10 Atm) Vakum odacigi

% Yonga Kesme Sistemi (5 mikron hassasiyetinde-
Dicing Saw)

Y Serigrafi Baski (Screenprint) Sistemi
) Tel Baglama Sistemi (Wire Bonder)

Y Probe istasyonu (Termal Carkli, Yari Otomatik, Keithley 4200-SCS Sistemi ile Biitiinlesik) Ya |g| N Ka I ka ]



CERN Baglantili
Dedektor Ar-Ge Calismalari W KareBIokLab

Sampllng scan, chlpl
. nnel 66

* CMS HGCAL Projesi dahilinde silikon & l’é o o - R

modiil test ve gecerlemesi igin
kullanilacak test sisteminin
gelistirilmesi ve prototip test
sisteminin Turkiye’de dogrulanmasi
« Uzerinde SoC/FPGA bulunan
elektronik kart tasarimi ve
uretimi
* Firmware ve yazilm gelistirilmesi ===
* Elektronik sistem testleri
* Iklimlendirme sistemi tasarimi ve T
testleri

Signa! [ADC counts]

ooooo

".
Time [ns]

Temperature Measurements

 CMS HGCAL Projesi dahilinde geI|§m|§_ T o Tm;?s "
telekomiinikasyon bilgi islem & | ,}:” ' : "
mimarisi (ATCA) tabanli veri akisi ve L_m e ézo_
kontrol sistemi icin firmware ve . - | N

yazilim gelistirilmesi ve testleri

TENMAK ve TUBITAK proje destegi

0000000000000 00000000000
NTFOOONTOOONTONONTOOONTONONT
e A NN N M O SESE ST ST ST
Time (minutes)

20

Bora Akgiin



Ulusal ve Uluslararasi
Dedektor Ar-Ge Calismalari

* Tiirkiye’de uretilen sintilatorlerin
karakterizasyon testleri
* Sintilator tabanh dedektor sistemleri
(sintilator, okuma devresi ve veri akisi
sistemi) gelistirilmesi
e Tarim, medikal ve parg¢acik hizlandiricisi
ve dedektorleri uygulama alanlari
« 2 TUBITAK ve 1 TUSEB proje destegi
* Maedikal uygulamalar i¢in dedektor sistemi

a1

- 8888888888

gelistirilmesi
1 TUBITAK ve 1 AB EIC Pathfinder proje =
destegi
UPHDYO-XV, 5-10 Eyliil 2023, Bodrum/Mugla Burak Bilki, Beykent Universitesi T Y. |
Bora Akgln ek



o Turk Fizik Dernegi e .
1950 15. ULUSAL PARCACIK HIZLANDIRICILARI YE DEDEKTORLERI YAZ OKULU (UPHDYO-XYV)

PSR Sy TS il NN
.e .e e . . ///.;0%/// ‘ \\T\‘}‘:\\\\
NUkleer Reaktor Notrinolarinin Gadolinyum P78
. . . oo .e ! . . \ D\ /),?f/
Katkil Plastik Sintilatorll Algic lle Gozlemlenmesi SV 2
Q\t\: HNICA- ,\‘\\\/
« Nukleer reaktorler yogun nétrino kaynaklaridir. I
. Reaktorde gerceklesen beta bozunumu sureciyle elektron
antinotrinolari Uretilir.
. Uretilen antinétrinolar reaktdr civarinda konumlandirilan bir
dedektor sayesinde algilanabilir.
. s . . % Cd e
. Dedektore gelen antinotrinolar ters beta bozunumu etkilesmesi .
apar. ; v
yap > g T =~8 MeV
. Ters beta bozunumu sonucunda pozitron ve notron ortaya gikar. V. Y

p
. Pozitron dedektorde ¢ift yok olusla hizlica yok olarak sintilasyona )
sebep olur, bu olaya hizli olay (prompt event) denir. l N\

. Notron bir sure dedektor icerisinde ilerler ve dedektor atomlariyla - N T Y
etkileserek enerji kaybeder. Daha sonra, notron yakalanarak | w32 Mev

sintilasyona sebep olur, bu olaya gecikmeli olay (delayed event) WWY -~
denir. X =1.022 MeV

« Notron yakalanma oranini artirmak icin dedektor maddesi igine
gadolinyum veya lityum gibi maddeler karistirilir.

Murat Altinli, Halil Gamsizkan
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*
Notrino Algici Tasarimi BRIA

* Geant4 kullanilarak tasarimi yapilan dedektorun 6zellikleri: o

« Dedektor materyali: % 0.2 gadolinyum katkili plastik
sintilator. LSS T Y ,},::7 i

« Her iki ucunda PMT bulunan toplam 100 sintilator modulu R eE , _ 5
- Modiil boyutlari: 10 x 10 x 100 cm?. Tt ll
* Her modulun etrafinda 20 pm aliminyum kaplama.
« PMT yapisi: borosilikat cam ve bialkali fotokatot.

* Fotokatot yarigcapi: 35 mm.

« Sinyal ve arka plan simulasyonlari ve makine 6grenmesi
teknikleri kullanilarak algicin performans hesaplari
yapiimaktadir.

Murat Altinli, Halil Gamsizkan



ATLAS RPC GAZ CALISMALARI

 Genel Gaz Calismalari

ATLAS’ta 1164 tane RPC Algici bulunur. ATLAS RPC Gaz Sistemi,

tum bu algiglara, belirli bir gaz karisimini, belirli bir basing ve
akista akitmak icin tam performansta calistirilmalidir.

Genel Gaz Calismalari, RPC Gaz Sistemi’ni yuksek performansta

calistirmak icin yapilan ¢calismalari kapsar.

Bu calismalarin yani sira, gelecekte eklenecek RPC’ler icin gaz
altyapisi olusturmak da Genel Gaz Calismalari kapsaminda
yapilmaktadir.

ATLAS RPC Kopuk Teknigi

ATLAS RPC Gaz Onarim Calismalari kapsaminda, ulasilmasi ¢ok gli¢ noktalardaki
baglanti elemanlarindaki kagagi uzun sireli engelleyecek bir yontem gelistirdik.

Gectigimiz Aralik, Ocak, Subat ve Mart aylarinda, bu teknigi ATLAS Algici’'nda

uyguladik.
ATLAS RPC Kopiik Teknigi Takimi

Serkant Cetin

ISU

* Gaz Kacaklari Onarim Calismalari

ATLAS’ta bulunan RPC’lerin tasarim slirecinde yapilan hatalar
nedeniyle, ulasilmasi cok gu¢ yerde bulunan bazi baglanti
noktalarinda mikrogatlaklar ve kirilmalar meydana gelmektedir.

Bu catlaklar ve kiriklar, sisteme verilen gazin kayda deger bir
kisminin sistemden ¢cevreye salinmasina neden olmaktadir.

Hem RPC’lerin istenilen performansta calismalari icin hem de
ATLAS RPC’lerinde kullanilan gazin dogaya CO,’e oranla 2000 kat
zararl olmasi nedeniyle bu kagak sorununun ¢éziimu CERN igin
kritik 6Gneme sahiptir.

HARD TO
SEE THE BOXES
BECAUSE OF THE SERVICES

ISTINYE
UNIVERSITESI

) O T I T e T & e £



« Fermilab’daki Muon g-2 deneyinde ahenkili

Aktif zirhlamali gama sondasi betatron salinimlarinin RF elektrik alaniyla

gE|I§tIrI|mESI (TUBlTAK-lZlFZgl) bastirilmasi Uzerine bir sistem geligtiriimesi ve
SRS o () deneye entegre edilmesi
IsU|fems 3EYTU  ITOY
W . Proton EDM deneyi igin sistematik hatalarin
Disiplinler arasi calisma incelenip giderilmesi lizerine calismalar
Saghk teknolojilerinde vyerlilesme hedefli
O0zgun tasarim « Proton EDM deneyi icin SQUID tabanl bir

demet konum monitoru gelistiriimesi

Sintilator Sentezi

> s; ﬁ:a:@t‘"\*ﬁ‘ * Cesitli turlerde plastik sintilator sentezi ve

Mekanik ve elektronik tasarim/
prototipleme

- iK’:F;M karakterizasyonu calismalari:
T cn@Nu{“; * 10000 foton/MeV (EJ-204 10400 foton/MeV)
CR¥NUS Ckt * 500 nm de %89.95 gecirgenlik (EJ-204 icin
%91.03)
e Gadolinyum katkili, nanoparcacik katkili, PSD
ozellikli
e Sivisintilator Gretimi ve karakterizasyonu ¢alismalari

Serka nt Cetm

ISTINYE

ISU UNIVERSITESI

TS R T e . T T
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Bu projenin amaci:

* Tasinabilir 2.5 tonluk bir Gadolinyum (Gd) yUkli su
Cerenkov dedektoru tasarlamak.

- 3.7 MBq nominal aktiviteli AmBe notron kaynagini B——

mA ve 3500V gig sistemi

kullanarak simetrik nGtron modeli dlgimlerini yapmak. —

* NoOtron etkilesim modeli ile notrino-madde etkilesimlerinin
daha iyi anlasiimasina yardimci olmak (6zellikle nétrino ve

antinotrino etkilesim farklarini anlamaya yardimci olmak). A
- llerleyen yillarda da bu dedektériin Tirkiye’nin ilk reaktor l

DC Gii¢ Kaynag:

e
- 1978

2 kanall gii¢ kaynagi

Coincidence

Counter/Timer
Discriminator

notrino dedektoru olarak veri almasi amaglanmaktadir.

calismalarimiz devam ediyor.
bu konuda bir ¢aligma baglattik.

doktora egitimine devam etmektedir.

-ll'

Optik Link

Controller

® Parcacik dedektorleri i¢in uzaktan kontrol edilebilen dinamik elektronik kartlar gelistirme
® Abdullah Giil Universitesi (AGU) ECE Miihendislik Boliimii Dog¢. Giinyaz Ablay ve grubu ile
* AGU ECE Miihendislik doktora dgrencisi olan Nejdet Paran grubumuzla birlikte caligmakta ve

® Hamamatsu R7761 ve R7525 PMT’ler i¢in calisma baglatildi amacimiz hem tek hemde aym

anda ¢cok PMT ye gii¢ saglayan ve uzaktan kontrolii saglanabilen bir kart dizayni ve iiretimi.

Emrah Tiras, etiras@fnal.gov 3
o

Erciyes University | ENRG
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1978

¥

]

® Geant4 ile yaptigimiz simiilasyon
calismalar1 devam ediyor.

® Perovskit materyali olan MAPbBr3 hem
hizli hem de kolay iyonize olup ¢ok foton
yayan bir malzeme. Su anda giines
pillerinde kullanimi1 bagland1 ancak YEF
alaninda yaygin degil - ArGe ¢alismalari
gerekli.

® Bu konuda 4 cm x 4 cm lik cam ve quartz
malzemelerin kaplanmasina dair
calismalar devam ediyor.

Trigger
PMT

Laser pulse &

e ”Readout PMT

Optical Fiber

Plastik Sintilatorler:
Polyethylene Naphthalate (PEN):
® Piyasada kolay bulunan Polyester.
* Icsel mavi 1s1ma yapiyor (425 nm)
® Bozunum siiresi ¢ok kisa - 6nemli bir 6zellik.
Polyethylene Terephthalate (PET):
® Yaygin bir polimer.
® Plastik siselerde ve giines pillerinde ince film kaplamada
kullaniliyor.
® PET zirve 1s1ma arali§1 ~385 nm [Nakamura, 2013]

PEN ve PET in karistminin radyasyona daha dayanikl
olabilecegi lizerine caligmalar yaptik ve yayinladik.

Simdi Polimer konusunda uzman bir arastirmaci ile Erciyes
Universitesi’nde PEN ve PET homojen karisimu iizerine
calismaya basladik.

J. Wetzel E. Tiras, B. Bilki et al 2016 JINST 11 P08023
J. Wetzel, E. Tiras, B. Bilki et al 2017 NIM-B, 395:13 — 16.

WbDLS: Su Bazl Sivi Sintilator
(Cerenkov + Sintilasyon)

Gadolinium (Gd) yiikli su Cerenkov
dedektorleri inga etmek istiyoruz)

® Bu konuda UC-Berkeley’den Prof.
Gabriel Orebi Gann ile birlikte
calisiyoruz.

® Biz bunun iiretimini dogrudan
ERU’den bir Kimya grubu ile
Teknopark’da yapmay1 hedefliyoruz.
Bu konuda da ¢alismalar: baglattik.

Emrah Tiras, etiras@fnal.gov

Erciyes University | ENRG
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ANOON CATHODE
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KAHVELab I | | ’ |

Bogazici University Kandilli Detector, Accelerator and Instrumentation Laboratory

JSU TANI iSTASYONU

* Bu tani istasyonu demet gegisine izin veren diisik enerijili demet aktanm (DEDA) miknatislan arasina yerlestirilecektir.

* Demet bilgisine ihtiyag duyuldugunda iligkili algi¢ 6lgim pozisyonuna hareket ettirilecek ve tamamen otomatik yolla
veri elde edilecektir.

« istasyona yerlestirilecek algiglar:
* demeti olugturan pargaciklari iginde biriktirerek akim 6lgmeyi saglayan Faraday bardag:
* demet profili lgmek igin bir parildak
* demet yayinimi lgmek igin bir delikli metal plaka, tuzluk

5
1. Bakalit elektrotlar 2. PC plaka 3. Grafit
tabaka 4. Mylar levha 5. Okuma Seritleri
6.Kapton bantlar

2,5 kV'ta argon gazi ile elde
edilen sinyaller

Demet kontrolii

@ ®)

a) olgtim kutusu tim
govde

b) Olcdm kutusu dis
govde

c) pnématik silindirler
ve uglarina monte
edilmis parilaak,
tuzluk, faraday kap

.
* LabView
» uController (arduino)

Uygulama
ebeam lithography

)

Aytul Adiguizel, Emre Celebi




! Turk Fizik Dernegi 50 keV E'Tabanca

1950
Turkish Physical Sociery

,s»‘

S

¢ Yerli tasanm & Uretim
* Sigrama tahtasi

. B|r ¢ok fikir test edildi

W, W(Th), LaB6, Disp katod

Al:Os, PEEK, Teflon yalitkanlar

HV giiverte yaziimi, koruma

Uzaktan kontrol & gérintiileme BT & WiFi
Miknatis tretimi: yonlendirici & odaklayici

Aytil Adigiizel, Emre Celebi KAHVELab

Bogazici University Kandilli Detector, Accelerator and Instrumentation Laboratory

PROTON TESTBEAM at KANDILLI (PTAK)

1 M ev R h Od ot ro n * # 800 MHz frekansli bir RFQ, 1 mA, 20 keV enejili p 12 MeV'ye Otomatik demet kontrolii: PID kontrol
PLC, Labview

v Kararl galistrma
* Birgok topraklama galigmasi
* Diger projeler igin hazir.

lon Saurce &/ Low Energy Seem Transport & aF becmnier 1o
oK e

* Rhodotron e-Tabanca ile besleniyor
* RF faz dle senkronize elektronlar
* Cok gegigli makine
* 1MeV makine tasanmi tamamilandi
* Bu g igin benzetim yazilimi projesi
(TUBITAK 1001) kabul edildi, galigmalar devam ...
¢ Uretim devam ediyor
* Baz Uretim zorlukian
* Vakum testlerinin bu yil tamamianmas:
planianiyor

* ilk demet 2023'te

Gii¢ Kaynagi & Vakum Rack

+ Proje Hedeflen:
« Gelecek hizlandirici fizikgilerini ve mihendislerini yetigtirmek
+ Galigtirma, kontrol etme bilgisini toplamak
+ Bilegenler yerli olarak tasarlandi ve Turkiye'deki firmalarda Gretildi.
« ikinci amag PIXE gibi pargacik hizlandinci teknolojileri test diizeneklerini kurmak

e-Tabanca uygulamalari

EDKaynak EDSertlestirme

RF - FM band

* Q ve Pwall hesaplamak igin 2D (SFISH) & 3D (CST)

benzetimleri f=107.5 MHz, Q ~ (60k) 45k, Tfill ~ 0.120ms
* 50kW toplam gl igin benzetimler

* Ortak RF kaynagi
* 2 RF kaynagini birlestirmek igin

* Durum
s Tim PSU var test edildi
* koaksiyel iletim hatti kullamlacak
* RF signal Greteci ve preamplifier test edildi
* Uzaktan kontrol test edildi
« lyi bir RF yiike ihtiyag var

PTAK Durumu & Planlar

* IS + LEBT kuruldu, sistem
devreye aliniyor

* 2.45 GHz dolastirici eklendi,
PMIS kullaniliyor

* Demet 6lgim kutusu tamamen
otomatiklesgtirilmis durumda

50kV 40 mA
¢ 100 x 200 mm
107 mbar
2 dof
< mm spot size

* RFQ Uretiliyor
* Cu module-0 Uretildi, test

30kW FM PSUs

¢ Tasarim sonlandiriliyor edildi. SoctagtirimigHam sartik katsoys
* bagdastiricilann tasanmian kontrol ediliyor 1.6
* multipacting etkileri caligiliyor * OFE-CU module 1 & 2 15 30%yizey serlestirme w/ SS304
tretimine baglandi 55 14
13 —
* kurulum 2023 de E 12 //"
* Vakum, RF tavlama 2023 Q2 1:
* RF PSU larin durumuna gére ilk 2 2 % £ o
Enenji (kJ)

demet 2023 Q4




Intensity Integrals (au)
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15. ULUSAL PARGCACIK HIZLANDIRICILARI YE DEDEKTORLERI YAZ OKULU (UPHDYO-XYV)

Sivi argon foton dedektdrlerinin kalibrasyonlari ve kalite kontrolleri
testler,

icin  argon

151k

kaynagi

gelistirilmesi,  kryojenik

vakum/kryojenik enstriimantasyon gelistirilmesi.
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Burak Bilki, Beykent Universitesi
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Hibrit RPC’ler gelistirilmesi: 1 camli RPC’nin 90} Y N Lo
anot ylzeyini, ikincil elektron c¢oklama ) W i - —
yetenegi yuksek malzemelerle (Al,O5 ve TiO, -oF- ] . 2-glass RPC
gibi) kaplayarak, elektron coklamasini gaz I d | +: L] lplassRPC
katmanindan kati hal yiizeyine kaydirmak, % | ' D >00nm ALO; (v1)
'I:AD' A RPC gazlarinda yakin gelecekte yasanacak g I ‘ = 1 mg/cm? TiO, (vi)
(A1 NS ™A problemleri asmak igin alternatif gazlara ve % *F R LT ALOv2 0.5 mg/cm?2 TiO, (v2)
Turkish A &Radiation LAboratory @i ® o< ga||§ma ko§u||ar|na Olanak Saélayacaktlr- 302— ---------------- --------------------- ------------------------ ----------------- ""' ::’!SIZ;S 8 0.15 mg/sz T|02 (V3)
Hibrit RPC’lerin ilk 6rnekleri Uretilmis ve 20} TiO,v1
Fermilab’da test edilmistir. Ikincil elektron 1oE Lo . S
coklama prensibi dogrulanmistir. Y TV PETY PRTEY PEWTA IDOTL IRUY
4 5 6 7 8 9 10
HV (kV)

Optik malzemelerdeki radyasyon hasarinin LED uyarimi ile iyilestirilmesi: B |
® Radyasyon hasarini LED uyarimi ile iyilestirme uygulamasi basit bir tekniktir, yuksek T 7.0kGyDark Box

radyasyon ortamlarinda calisan radyasyon ve parcacik detektorlerinin optik aktif ortami icin 70KGy WhigLED.
uygulanabilir.

7.0kGy UV LED
7.0 kGy Blue LED

e Daha kisa uyarim dalgaboyu, daha hizli iyilesme ve daha diistik kalici hasar ile sonuglanir.
e Uyarim dalgaboyu icin 500 nm civarinda bir sinir vardir, daha uzun dalgaboylarinin etkisi
neredeyse yoktur.
® Degisen toplam doz ve 6rnek kalinligi gibi diger 1sinlama senaryolarinin iyilesme 6zellikleri,
mevcut sonuclar kullanilarak tahmin edilebilir.
e Sonraki adimlar, daha kisa UV araliginda uyarim dalgaboyu kullanimina yénelik olmahdir.
® Gelecek planlar, sintilatérlerin LED uyarimli iyilesme 06zelliklerinin arastirilmasini
icepmiektedirs-10 Eylil 2023, Bodrum/Mugla Burak Bilki, Beykent Universitesi 10
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A 7.0 kGy Green LED
50 & | © 7.0kGyRed LED

Integrated Transmittance Loss (%
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Ozet

Burak Bilki, Beykent Universitesi
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* Parcacik dedektorlerinin kullanim alanlari ylksek ener;ji fizigi
deneyleri ile baslayip bilimin ve gunlik hayatin 6nemli
noktalarina ulasmaktadir. Uygulama alanlar listesi oldukca
uzundur ve bu derste 6zet olarak sunulmustur.

* Dedektdér ArGe calismalari gerceklestirmek, bu alanlarin
ilerleme yonlerini ve gelecek problemlerini dikkatlice
ongormeyi; ArGe faaliyetlerini gerceklestirebilecek fizik,
elektronik, mekanik ve bilgi islem birikimini elde bulundurmayi;
ve faaliyetleri destekleyecek gucli fonlama mekanizmalari
gerektirir.



