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Onemli Terimler

* algic : dedektor (ing: detector)

* olay: atom alti parcaciklarin etkilesiminin
sonucu (ing: event)

* veri alimi: (ing. data
acquisition, daq)

* tetikleme: (ing. trigger)
* avar: (ing. calibration)

Kozmik olay Proton-proton
carpisma olayi
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EXPERIMENT
hitp:/fatles.ch

Run: 189288
Event: 143576046
2011-09-14 12:37:11 CEST




Algic Nedir?

* Algilamak icin gormek gerekli midir?
- HAYIR
- Ruzgar algiliyoruz, ama géremiyoruz
- Parcaciklari dogrudan goremiyoruz
- Gormek, algilamanin alt kimesi
* Algic olmak icin algilamak yeterli midir?
- HAYIR
— Sonuclar kaydedilebilir ve tekrarlanabilir olmalidir
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S Bu sayfada ne gérﬂnﬂyorﬁ%

® FO tOg ra f ge km e k: D‘ugrre 1832; |c;|nde|nsan o]a;rztogra
- Fotonlari algilamak

- Kaydetmek

* Fotografta
Fotonlari degil,
biraktiklariizleri
goruyoruz
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En Eski Algiclardan Biri

* GOz: Foton algic L N e B
* lyi uzaysal coztnurlik '

* Kendinden uyum
saglama

* Genis parlaklik aralig -

Adapied forn Boyeolt & Dowling, 1969 epitheliven

* Yuksek veri akis hizi

Sorun: Kayit ortami ¢ok guvenli degil, sonuclar
zamanla unutulabiliyor veya yanlis hatirlanabiliyor.
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1800'lerden 2000'lere
parcacik algiclari



& Elektronun Kesfi 3

J.JThompson: Cathode Rays

° Katot |$|n| tUpU Philosophical Magazine, 44, 293 (1897)

+

+
, N 10°
Thompson, katottan cikan isinlari &9 N :F_T o

elektrik ve manyetik alanlardan o
gecirdi. Bukualdikleri yone bakarak

eksi yukld parcaciklar olduguna
karar verdi.

Hizlandirici E ve B alan Algic

Ayni ilkeyle calisir

http://www-outreach.phy.cam.ac.uk/camphy/electron/electron_exp.htm
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http://www-outreach.phy.cam.ac.uk/camphy/electron/electron_exp.htm
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“¥Bulut Odasi (Cloud Chamber)

* 1911 Wilson
- 1920-1950 arasinda kullanildi

- iz strebilen ilk algic

* Asiri doymus alkol buhariiceren NI WJ
t |
orcam R ’ \JJ

* Yuklu parcaciklar ortami iyonize ederler, btjﬁér yogunlasir ve
bulut gibi izler birakir

* Olusan izlerin fotografi cekilir

* Manyetik alan kullanilarak parcaciklar hakkinda ek bilgiler elde
edilir
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Bulut Odasi

* Pozitron(1932), Muon(1936) ve Kaon(1947)
bulut odasinda bulunmustur cikior

- Pozitron: Gozlenen ilk karsi-parcacik T4 poaion
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\ Gamma'nin
o carptigi
(]
- elektron
i, Elektron
= pozitron
gy cifti
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“Kopiik Odasi (Bubble Chamber)

|

LS
.1.

* 1950'lerde Glaser tarafindan ortaya atildi
- 1960 Nobel ﬂ O
* Sivi belli bir baél/n'gta kaynama sicakliginin hemen altinda tutulur8

(Or: 27K, 5ATM, sivi H). Parcaciklar geldiginde basing aniden (O '
disardlar ve sivi Gstanisitilmis olur. Parcaciklar

y 7N

* YiksUz parcaciklar iyonize ettikleri dengesiz siviyi buharlastirip O
baloncuklar olusturur.

* 1-2 ms icinde birden fazla kamera ile cok acili fotograf cekilir.
(Cozinurlik ~10um)

OCO00O

* Bulut odasindan daha genis hacimli ve daha yogun bir ortam
oldugundan daha yiiksek enerjili parcaciklar algilanabilir

* Yiksiz akimlarin kesfine yol acmistir.

CERN TTP8 22 - 26 Ocak 2018
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Miknatis sarimlari


https://home.cern/about/updates/2013/07/forty-years-neutral-currents
https://home.cern/about/updates/2013/07/forty-years-neutral-currents

S/ Képik Odasi A

Gargamelle Big European Bubble Chamber (BEBC)
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* Ayni olay sirasinda algictan gecen, ama ilgin¢ olmayan izlerin
ayiklanmasi gerekir

. Esk| zamanlarda bunu insanlar resimlere tek tek bakarak yapiyordu

W ]
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Zray Ham Verinin Kaydi/ -
Sayisallastirilmasi
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* Ham veri: Ayrintili inceleme ve ¢coziimleme yapilmamis veri.

* Eski gunlerde sayisallastirma ham verileri elle olcup kartlara
delmekle ve bu kartlari bilgisayara okutmakla yapiliyordu
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S Parildak(Scintillator)

* Plastik veya kristal parildak - W. Crookes 1903

- Parcaciklarin biraktigi enerjiyi isiga cevirir: parilti

* =40 foton/keV Nal(Tl), ~10 foton/keV plastik parildak,
~4 foton/keV BGO

— Kendi Urettigi 1sik icin saydam
- Fotocogaltici tip: Fotonlari elektrik sinyale cevirip
cogaltir (Fotoelektrik etki) e won oo

Cathode
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i/ Parildak A

* Pa rlldak pa rcalari:
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) 7, Gazli Algiclar

o ionizasyon OdaS|: AnOd ve Visualisation of ion chamber operation
katot levhalar arasi gazla dolu

- Voltaj disuk, toplanan yuk
disuk
— Parcaciklari ayirt etmek zor

 Orantili Oda: icinden voltaj
yuklu tel gecen gaz odasi

- Voltaj yuksek, telin yakininda
ci1g etkisi olusur

~-Farkli parcaciklari ayird edebilir

CERN TTP8 22 - 26 Ocak 2018 a b c d



Tel Odasi(Wire Chamber)

1968 de Charpak tarafindan gelistirildi (1992 nobeli)
Yiksek voltajli bircok telin topraklanmis iletken duvarlar

arasindan gectigi ortam. Parcacigin
. gecis yolu

Oda gazile doludur ‘\ / Kaer
- Or: Argon/Karbondioksit Anot GDIRABRR,/
tel sl
I\
/ —

{>_

Ortamdan gecen parcaciklar gaz atomlarini iyonize ederler,
elektron ve iyonlar elektrik alanda hizlanirlar. Anodun
etrafindaki yikler tellerde sinyal olusturur

= .Cok fazla tel sayesinde yer bilgisi verir
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S Tel Odas|

* Bulut ve kopuk odasinin aksine,
parcaciklar goridndar izler
birakmaz.

* Parcaciklarin induikledigi elektrik
sinyaller bilgisayara
kaydedilebilir.

* Kendisinden onceki parcacik
algiclarina gore cok daha hizlidir.
- Kopuk odasi 1Hz

- Tel odasi; 1000 Hz

? "r“ quﬂ
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. Mikro Serit Gaz Algiclari-
(Microstrip gaseous detectors)

* Teller yerine PCB Uzerine basili seritler veya kutularda

okuma yapilir

* Tel odasina gore:
- Daha hizli (c1g boslugu cok ufak, iyonlardan daha hizli

kurtulur)
- Daha saglam (Teller hassas ve kirilgan)

- Daha iyi uzay cozdnuarlagu (Telleri cok yakin yapmak zor)

ey
ions | —..*"Z.._Q.'.,;_;-""_;__..“;
f - - -
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<« GUnumuz Deneylerinde -

)
Algiclar

GUnumuz deneylerinin cogunda tek bir algic ile tim parcaciklari
gozlemlemek ve ayird etmek olasi degil.

Farkli parcaciklar, farkli malzemelerde daha cok iz birakirlar.

Farkli malzemelerden yapilmis 6zel amacli algiclar birlestirilerek
tumle$|k alglc;lar yaplllr Tracking Electromagretic Hadron M

ch
charnber calorimeter  calorimeter charnber

* Enerji Olglimii: photors
- Elektromantetik kalorimetre _ et
- Hadronik kalorimetre _fugrs
« Momentum 8lcimii: —»i

- Manyetik alan altinda birakilan izlerin takibi =
- izlere bakilarak parcaciklarin taninmasi

(& W r{; 2
n}_m* RS e AN
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Ornek: Liseler icin Demet Hatti
e 2014 kazanan okulunun deneysel dizenegi:

Parildak (Muon ol¢tm) Demir blok(hadronlari durdurur)

s T f + % Parildak (Hadron ve miion dlgimu)

.

EM Kalorimetre:
Kursunlu cam

Iz sliriicl
GETO: Gecikmeli
Tel odasi

—
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LHC'deki Algiglar ¢ i
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LHC'deki Algiglar ¢ i

CERN TTP8 22 - 26 Ocak 2018



Muon

Spectrometer
Hadronic
Calorimeter
4 The dashed tracks
are invisible to
the detector
Electromagnetic
Calorimeter -
B . -
Solenowd ma : th
ransition :
Radiation . : yo
Tracking 4 Tracker & ; g ATI.A
PixellSCT
Pt EXPERIMENT

http://atlas.ch
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Mucn Detectors Tile Calorimater Liguid Argon Calorimeter
[

\\

Toroid Magnets  Solenoid Magnet SCT Tracker Pixel Detector TR‘;I" Tracker

",
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ATLAS Algic T

45m

Muon Detectors Tile Calorimeter Liquid argon Calorimeter

: b r!-llw-..'l.x c -
AT
4 ﬁ | ||i$:E;a~
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Toroid Magnets Solencid Magnet SCT Tracker Pixel Detector TRT Tracker
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ATLAS'In Parcalari

e |z stirme (ic Algic)
- 2T selonoid (yikld parcaciklar)
- Silicon (pixel + strip) iz stirtcu
- Gecis Isinimi izstirticdsid (TRT) (e/n ayrisimi)

nnnnnnnnn

* Enerji Olcumii
- EM Kalorimetre (Pb-Lar)

- Hadronik Kalorimetre(Fe/Sci ve Cu/W- Lar)

(W * Mion Olglimi

— 4T Toroid spektrometre
- MDT ve CSC: Yiksek cozinurlikte iz surmek
- RPCve TGC: Hizli tetiklemek

CERN TTP8 22 - 26 Ocak 2018
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Muon

Spectrometer
Hadronic
Calorimeter
4 The dashed tracks
are invisible to
the detector
Electromagnetic
Calorimeter -
i - -
Solenoid ma : S7ubete
ransition :
FELIETLY AT ) e
Tracking 4 Tracker E : . ATI.A
B EXPERIMENT
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Hadronic
Calorimeter

The dashed tracks
are invisible to
the detector

Electromagnetic

Calorimeter

Solenod magne
[ERERIS)  ocoiesissssisss =3
Radiatiol ~Aree i >
Tracking 4 Tracker o ' ATI.A
EXPERIMENT
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S izsSuricd/igAlgig

* Yukli parcaciklarin carpismanin hemen sonrasindaki
izlerini 6lcer. Alan basina gecen parcacik sayisi yiksek

. r R=1082mm
* 3 farkli teknoloji. Icten disa:

L R = 554mm
f R=514mm

R =443mm
SCT<

R=371mm

L\ R =299mm

R=122.5mm
Pixels { R = 88.5mm
R =50.5mm
R =33.25mm

R =0mm
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1z Strtict/ Ic Algic

* Pixel + SCT : Silikon algiclar

* Calisma prensipleri gaz algiclarina benzer, ama cok
daha az gerilim gerekir.

* Pixel: En hassas parca
- R=12.3cm
— Hassaslik: 16um

 SCT:
- R=51.4cm
— Hassaslik: 24pm

: ' --'ﬂ.ﬁ [;"1 e ‘{
H}_‘}J s N9 ;"*
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1z Strtict/ Ic Algic

* TRT: Gaz dolu ince kamislardan olusur. Her
kamisin icinden bir tel gecer

- R=108.cm
— Hassaslik: 187um

* Gecis Isimasi:
- Parcaciklarin ortam degistirirken yaptigi isima.

— Elektronlarin bu isimayi yapmasi cok daha olasidir,
bu sayede agir parcaciklardan ayird edilirler.

CERN TTP8 22 - 26 Ocak 2018
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S iz surici/ ic Alaic

« ATLAS'taki ilk carpismalardan
birinin iz surtucudeki izleri

* Farkli algiclardaki izler birbiri
ile tutarli

Nk L SATLAS
ey | JLEXPERIMENT

2009-12-86, 10:83 CET
b I Run 141749, Event 485315

Collision Event

) .
A 5

&?l )
i-L
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e dashed tracks
are invisible to
the detector

Muon
Spectrometer

ic

Electromagnet
Calorimeter

WIS
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PixellSCT
detector

Transition
Radiation
Tracker

Solenoid magnel
Tracking { _
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Y Enerji Olciimii/Kalorimetre

* Yogun ortamlarda parcaciklar sagnak olusturur
ve tum enerjilerini ortama birakirlar.

* Ya algicin hassas ortami yogun bir maddeden
yapilir (Kursun-cam gibi) -#":""'\

3

r3 ey
by = faa ¥ Syl )

* Ya da araya cok yogun bir madde konur
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@W/ Enerji Olcumud/Kalorimetre "=
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Enerji OlciUm/Kalorimetre

* Elektromanyetik kalorimetre:

- Elektron/pozitron ve fotonlarin enerjisini olcer
- Cu/Pb ve Sivi Argon (LAr) karisimi

e Hadronik Kalorimetre:

- Icinde kuark olan parcaciklarin(proton,ndétron, pi
mezonu vs.) enerjisini olcer

— Celik + Pariltici karisimi

CERN TTP8 22 - 26 Ocak 2018



S Algic Ayari(Calibration) ™

* Algic ciktist:
- Elekerik sinyal
- Bilgisayara yazilan: ADC sayisi

* ADC-Enerjiile iliskisi ne?

* Test demeti (deney)

* Benzetim

-'H'l ‘ . 1 PR
N Wy » Yiksek I ; A
Yy }«}J Gerilim 1 A LN
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Muon ;

Hadronic
Calorimeter
Proton
4 The dashed tracks
are invisible to
the detector
Electromagnetic
Calorimeter — E
. 3st i IT
Solenoid magnel : i il
Transition 3 ssisy
Radiation AT o
Tracking € Tracker "4 A PATLAS
PixellSCT %
Mo Y EXPERIMENT

http://atlas.ch



%) Mion Algiclari

* Muon:
— Hardonik olarak etkilesmez

- Elektronlardan daha az
enerji kaybeder

- ic katmanlari neredeyse
gorinmeden gecer

— Yariomrd tum ATLAS'|
gececek kadar uzun

* Mion algiclarr:
- ATLAS'In en distaki parcasi

- 4 teknoloji: CSC, MDT,
RPC,TGC

— Hepsi gazli algic teknolojileri

(8 T, o
Ty e . in
1 A ’ "‘ -

"‘h# , i | :
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@9 Muon Algiclari AL

* RPC, TGC:
- Hizli tepki
- Tetikleme icin iyi

Resistive Plate Chambers (RP): |n| < 1.05 (barrel region)
Thin Gap Chambers (TGC): 1.05 < |n| < 2.4 (end-cap region)

* CSC, MDT

- Uzaysal cozanarlik
yiksek

- |z sirmek icin iyi

Cathode Strip Chambers ( ):20<|n<2.7
Monitored Drift Tube (MOT): |n|< 2.7

CERN TTP8 22 - 26 Ocak 2018
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s 4L .
=) Veri Alimi

* Algiclarda olusan elektrik  « Algiclarin genel ver:

sinyalleri bir ortama alimi ilkesi benzerdir
kayd tmek gerekir

5N

A - Sinyali guclendir

S-1767 Peaewa 15 wpiades 20500
wine . .
i - e I e n I r
3
s - 9
Ampl e
L 32526
000 o
2 Tiw
T | N oo oo oo
a Al
108 —
. U r U U e U r U
= 9 I I
10 T T T = T 1
1 “ J 4 s 6 sarhelc

- Ornekle

B

2m o

* Hizli
olmall

— Sayisallastir
) - On eleme yap

» Bilgi kaybi = ¥ Kaydet

.44 azolmal
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™) Veri Al|m| \

» Basit bir veri alim sistemi(VME) fcaan

 Sayisallastirmak: Fiziksel bir\
veriyi (zaman, yuk, potansiyel)
sayisal bir degere cevirmek

* TDC: Zaman sayisallastirici
— Zaman olcimu

* QDC: Yuk sayisallastirici
- Enerji olcima

* QDC ve TDC'nin bir ¢ozunuarliga var
- Ornek: 12 bit QDC: 0-4095 arasi degerler
» Sayisallastirilan veriler. bilgisayara

{;3‘ cel ﬂ ham veri olarak kaydedilir m
S g v
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Avirici (Discriminator)
Analog sinyal esikten
blyukse, dijital bir
sinyal verir

Bilgisayar

Depolama
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ATLAS ham veri dosyasinin icerigi

Bu dosyanin
icerigini anlamak
icin nasil
cOzulecegini
bilmemiz gerek.

Start of Header Marker
Header size
Format version number
Source identifier
Run number
Extended Level 1 1D |
Bunch crossing ID |
Level T trigger type [
Detector event type |

OR

10101010
00000110
11000000
00000000
10111011
01010011
00111101
01011111
00110010
01100001
01101111
01110011
01000001
00110000
00110001
00000100
01000111
00111000
01000100
00111000
01000010

10101010
00000000
00101110
00000000
10101010
01000110
00000000
01110100
00111000
01101100
01101110
01110100
01010111
00110000
00100000
00000000
01010101
00110010
00110000
00110010
01000011

00110100
00000000
10101000
00000000
00110100
01001111
00000000
01100101
00111001
01101001
01011111
00101110
00101110
00101110
00100000
00000000
01001001
01000010
00101101
01000100
01000010

00010010
00000000
00000000
00000000
00010010
00101101
00000000
01110011
00110110
01100010
01110000
01100100
01011111
01011111
00100000
00000000
01000100
01000110
01000101
00110000
00110010

Ham Verinin Kaydi

00001000
00000001
10100101
00000000
00000101
00110001
01100100
01110100
00111001
01110010
01100101
01100001
01101100
01010011
10111100
00101001
00111101
00110100
00110101
00101101
00110011

00000000
00000000
01111011
00000000
00000000
00100000
01100001
00101110
00110110
01100001
01100100
01110001
01100010
01000110
10101010
00000000
01000011
00101101
00110001
00110111
00110100

00000000
00000000
00000010
00000000
00000000
00100000
01110100
00110000
00101110
01110100
91110100
00101110
00110000
01001111
00110100
00000000
00110010
01000100
00110001
00111000
00110101

00000000
00000000
00000000
00000000
00000000
00100000
01100001
00110000
01100011
01101001
01100101
01010010
00110000
00101101
00010010
00000000
00110010
00110011
00101101
00110010
00110110

0
0
0
0

. Dosyalarin ham icerigini gbsteren site

0
1
1
1

01110011
01010000

01110100
01110010

00100000 00100000 00010001 00OOC0COO 0OCOOOOO COOOCOOOO
01101111 01101010 01100101 01100011 01110100 0606111101
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) Ham Verinin Kayd

1 bit [0-1]

101010
_ 00000110

1 byte, 8 bit, [0-255] 11000000
00000000

01010011

[ T e B | 1_,31
4 byte, 32 bit, [0-4294967296] 111

YY11uvelo 00111000 00111001 00110110
01100001 01101100 01101001 01100010

01101111
01110011
01000001
00110000
00110001
00000100
01000111
00111000
01000100
00111000
01000010
L 01000101
! 01010011
01100001
01101111
01110011
01010000

10101010
00000000
00101110
00000000
10101010
01000110
00000000
01110100

01101110
01110100
01010111
00110000
00100000
00000000
01010101
00110010
00110000
00110010
01000011
00100000
01110100
01101100
01101110
01110100
01110010

00110100
00000000
10101000
00000000
00110100
01001111
00000000
01100101

01011111
00101110
00101110
00101110
00100000
00000000
01001001
01000010
00101101
01000100
01000010
00100000
01110010
01101001
01011111
00100000
01101111

00010010
00000000
00000000
00000000
00010010
00101101
00000000
01110011

01110000
01100100
01011111
01011111
00100000
00000000
01000100
01000110
01000101
00110000
00110010
00100000
01100101
01100010
01110000
00100000
01101010

00001000
00000001
10100101
00000000
00000101
00110001
01100100
01110100
00111001
01110010
01100101
01100001
01101100
01010011
10111100
00101001
00111101
00110100
00110101
00101101
00110011
00011010
01100001
01110010
01100101
00010001
01100101

00000000
00000000
01111011
00000000
00000000
00100000
01100001
00101110
00110110
01100001
01100100
01110001
01100010
01000110
10101010
00000000
01000011
00101101
00110001
00110111
00110100
00000000
01101101
01100001
01100100
00000000
01100011

00000000
00000000
00000010
00000000
00000000
00100000
01110100
00110000
00101110
01110100
91110100
00101110
00110000
01001111
00110100
00000000
00110010
01000100
00110001
00111000
00110101
00000000
00111101
01110100
01110100
00000000
01110100

00000000
00000000
00000000
00000000
00000000
00100000
01100001
00110000
01100011
01101001
01100101
01010010
00110000
00101101
00010010
00000000
00110010
00110011
00101101
00110010
00110110
00000000
01100011
01101001
01100101
00000000
00111101
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ATLAS'taki tim

algiclarin ciktilari bu

dosyada sakili.

Bir muon algicinin 5

ayri kanalindan

okunan degerler

* Her biri 12 bit
(0-4095 arasi)

010000010101
011100101110

¥ i —1-1

|

]
- ’_"}.
i ,i
iy

1045
1838

10101010
00000110
11000000
00000000
10111011
01010011
00111101
01011111
00110010
01100001
01101111
01110011

01000001 010

00110000
00110001
00000100
01000111
00111000
01000100
00111000
01000010
01000101
01010011
01100001
01101111
01110011
01010000

10101010
00000000
00101110
00000000
101010106
01000110
00000000
01110100
00111000
01101100
01101110
01110100

00110000
00100000
00000000
01010101
00110010
00110000
00110010
01000011
00100000
01110100
01101100
01101110
01110100
01110010

00110100
00000000
10101000
00000000
00110100
01001111
00000000
01100101
ve111001
01101001
01011111
00101110

00101110
00100000
00000000
01001001
01000010
00101101
01000100
01000010
00100000
01110010
01101001
01011111
00100000
01101111

00010010
00000000
00000000
00000000
00010010
00101101
00000000
01110011
00110110
01100010
01110000
01100100

Ham Verinin Kaydi

00001000
00000001
10100101
00000000
00000101
00110001
01100100
01110100
00111001
01110010
01100101
01100001

00000000
00000000
01111011
00000000
00000000
00100000
01100001
00101110
00110110
01100001
01100100
01110001

D111 Gﬂlﬂlllﬁlﬂlﬂlllll @11@11@9 Gll@@@ld

00000000
00000000
00000010
00000000
00000000
00100000
01110100
00110000
00101110
01110100
01110100
00101110
00110000

00000000
00000000
00000000
00000000
00000000
00100000
01100001
00110000
01100011
01101001
01100101
01010010
00110000

01011111
00100000
00000000
01000100
01000110
01000101
00110000
00110010
00100000
01100101
01100010
01110000
00100000
01101010

01010011
10111100
00101001
00111101
00110100
00110101
00101101
00110011
00011010
01100001
01110010
01100101
00010001
01100101

01000110
10101010
00000000
01000011
00101101
00110001
00110111
00110100
00000000
01101101
01100001
01100100
00000000
01100011

01001111
00110100
00000000
00110010
01000100
00110001
00111000
00110101
00000000
00111101
01110100
01110100
00000000
01110100

00101101
00010010
00000000
00110010
00110011
00101101
00110010
00110110
00000000
01100011
01101001
01100101
00000000
00111101
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Tetikleme

* Osiloskopta parildaktan gecen parcacigin

smyallnl na5|l yakallyoruz
g ~| — Sinyal uzunlugu

F ' 2 Dlerml. PHOSPHOR OSCILLOSCOPE

40ns

- 100ms’de bir
parcacik geciyor

(sinyal
uzunlugunun
Ch2 Ampl 2500000 katl)

400uV

Ch2+Ch1 Pha

e | 3
VQ 6ha_20.0mv2 W40.0m] A Chi 4 g : AN T
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27 Tetikleme

 Genelilke

- Algicta sadece ilging bir olay varsa sonuclari oku,
isle, kaydet

 En basit ornek: Parildak
- Sinyal > Esik => Goster

Gate | _L—I
gen.
/

- apc BT MTRTIR, CUX T W A ST
_= :"- ViR _ 200m!

sayisallastirici

Tetikleme okumadan 6nce gelmeli!

(& R Fow
g --}_‘}J 1x f"@

CERN TTP8 22 - 26 Ocak 2018
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7 Tetikleme T

* Genelde sayisal
sinyaller ile yapilir

* Sagda: Basit bir
tetikleme sistemi

(NIM)

|
t
]
&
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&

CERN TTP8 22 - 26 Ocak 2018



Tetikleme

 ATLAStan gecen tuim parcaciklari kaydetmek:

- Gereksiz GATLAS
- Imkansiz P e N

CERN TTP8 22 - 26 Ocak 2018



) ATLAS Tetikleme Sistemi

Calorimeter detectors

I EYRpr— ﬁ Her 25 ns carpisma 40MHz
' e (Gergekte ~30MHz)

Detector
Level-1 Calo 1 44 Level-1 Muon [} Read-Out
Preprocessor End{:ap. Barrel .
sector logic | | sector logic
I L1 (Level 1)
Jet/Energy B 1. seviye tetikleme: 100kHz
5
= DataFlow
L1Topo T
E ReadOut System
Level-1 Data Collection Network HLT (High Level Trigger)
Region Of Interest ROI YUkSEk SeV|ye 2kHZ
Requests
High Level Trigger
(HLT)
F“}J.F:’(‘;K‘“ »| Pracessors O(20k)
Event
;;tr; Data Storage (SFO)

AT
il (52

CERN TTP8 22 - 26 Ocak 2018



Tesekkdurler!
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