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» CERN accelerator chain
» Particle sources
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e Photo-injectors (from HPFBU2012)
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process OF IﬂjeCfion Gﬂd EX"TGC'HO" Accelerator Physics, Lecture Series

STORAGE RING
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Fig. 4.1 Layout of a storage ring. The particles are emitted from a source and are

then brought up to their final energy in a pre-accelerator and a main accelerator (syn-
chrotron) before being injected into the storage ring.
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process OF IﬂjeCfion Gﬂd EX"TGC'HO" Accelerator Physics, Lecture Series

Each stage of an accelerator system has a limited dynamic range and
therefore a chain of stages 1s required to reach high energy. A combination
of septa and kicker magnets 1s frequently used to inject and extract beam
from cach stage. The kicker magnets typically produce rectangular ficld
pulses with fast nise- and/or fall-times, however, the ficld strength 1s
relatively low. To compensate for their relatively low field strength, the
kicker magnets arc generally combined with clectromagnetic septa. The
scpta provide relatively strong ficld strength but are cither DC or slow
pulsed.

Dynamic range

From Wikipedia, the free encyclopedia

For other uses, see Dynamic range (disambiguation).

Dynamic range, abbreviated DR or DNR,['! is the ratio between the largest
and smallest possible values of a changeable quantity, such as in signals like
sound and light. It is measured as a ratio, or as a base-10 (decibel) or base-2
(doublings, bits or stops) logarithmic value.

http://arxiv.org/pdf/1103.1583.pdf
http://arxiv.org/pdf/1103.1062.pdf
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CERN Accelerafors Chain Accelerator Physics, Lecture Series
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S'p°sl suPer pro+on SYNChVOfT'Oﬂ Accelerator Physics, Lecture Series
Injection from the SPS into the LHC, Long Straight Section 4 (LSS4)
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S'p°sl suPer pro+on SYNChVOfT'Oﬂ Accelerator Physics, Lecture Series
Injection from the SPS into the LHC, Long Straight Section 6 (LSS6)
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Accelerator Physics, Lecture Series

Kaynaklar konusu kapsaminda:
» Bir ornek uzerinden dusgunelim: CLIC Projesi ve elektron kaynaklari
» Termiyonik (isil) elektron kaynagi nedir?

» Foto-injektor (i1siksal elektron kaynagi) nedir ve isil elektron kaynagina gore
ustunlukleri nelerdir?

» CERNdeki CLIC projesi icin PHIN 1siksal elektron kaynaginin arastirma ve geligtirme
caligmalari.

o PHIN foto-enjektorune girig

o Demet ozelliklerinin ol¢ilmesi, ol¢lim aletleri, yontemleri, PHIN'in isletmeye alma
surecinden basliklar
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Accelerator Physics, Lecture Series

Kaynaklar konusu kapsaminda:

» Bir ornek uzerinden distiinelim: CLIC Projesi ve elektron kaynaklari

» Termiyonik (isil) elektron kaynagi nedir?

» Foto-injektor (isiksal elektron kaynagi) nedir ve isil elektron kaynagina gore
ustunlukleri nelerdir?

» CERNdeki CLIC projesi icin PHIN 1siksal elektron kaynaginin arastirma ve geligtirme
caligmalari.

o PHIN foto-enjektorune girig

o Demet ozelliklerinin ol¢llmesi, ol¢im aletleri, yontemleri, PHIN'in isletmeye alma
surecinden basliklar
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CLIC (Compact Linear Collider), Tikiz Dogrusal. CotpISHIIClerure series
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Accelerator Physics, Lecture Series

Bu ders kapsaminda:

» Bir ornek uzerinden dugunelim: CLIC Projesi ve elektron kaynaklari

» Termiyonik (isil) elektron kaynagi nedir?

» Foto-injektor (isiksal elektron kaynagi) nedir ve isil elektron kaynagina gore
ustunlukleri nelerdir?

» CERNdeki CLIC projesi icin PHIN 1siksal elektron kaynaginin arastirma ve geligtirme
caligmalari.

o PHIN foto-enjektorune girig

o Demet ozelliklerinin ol¢llmesi, ol¢im aletleri, yontemleri, PHIN'in isletmeye alma
surecinden basliklar
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IS'I elekfron ka Accelerator Physics, Lecture Series

Bir metalik katodun isitilmasi ile katod yuzeyinden elektron yayinlama olayina “isil yayinim” denir.
Asagidaki esitlikle verilen Richardson yasasi elektronlarin isil yayinimin yayici ylizeyinin isisinin bir
fonksiyonu olarak aciklar.

. @
= 63T26xp(—kb—T)

Burada Jiy yayinlanmis elektronlarin akim yogunlugu, c3 bir sabit, T yayici yizeyin sicakligi, @
yayicl metalin is fonkiyonu ve kp Boltzmann sabitidir.
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IS'I elekfron ka Accelerator Physics, Lecture Series

Diode gun electron source

filament insolator
+U, R
charging ™~——— beam
voltage filament 100 keV

|

pulsc-forming network
(PFN)
rigger |
pulse

L W,
Al FZL

™ thyratron /

oil tank

pulse transformer cathode 9
U, I xU?,

Fig. 4.2 Layout of a diode gun electron source. The voltage between the cathode and
snode is produced by discharging the L.C network in pulses across the thyratron.
Diode gun, simplest electron source,
Round cathode in vacuum, heated by an electrical filament to release electrons,
Earthed anode with a hole bored on it where electrons can pass through,
Produced current <-> Anode-Cathode voltage: Langmuir and Schottky law,
Space charge between anode-cathode, specially designed electrodes (Pierce system).
No longer than 1ps pulses,
Difficult to change the cathode due fo the oil fank...

vV Vv VvV Vv VvV v V9

ACCTR - Wille Chapter 4/ Injection and Extraction Oznur Mete



Isil elektron ka

phototransistor

pulse-forming

insulator

Accelerator Physics, Lecture Series

Triode gun electron source
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» Down fo “lns pulses,

» Grid of fine wire mesh between
cathode-anode, acts as a Faraday cage,
reduces risks of discharge.

Fig. 4.3 Outline of a triode gun electron source. At rest, a potential of 450 V be-

tween the cathode and the grid blocks the flow of electrons. A very short pulse, with

a duration determined by the length of the pulse-forming cable, briefly removes this

barrier potential so that electrons are able to pass through the grid into the accelerating

volume.,
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PIG ion source

\ i
power | power
supply . | - supply

magnet ion beam
pole
_extraction
electrode

H;t magnet pole

Fig. 4.4 Cross-section through a PIG ion source based on the Penning Principle
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Isil elektron kaynaklarina bir ornek: CTF3 Projesinin.Isil iayne

» Bir termiyonik tabancadan 1.6 ps uzunlugunda

Lo 13k 156k 42w 45w stirekli bir siiriicii demet iretilir

Y\/\/ ;; Q_\_O/ . » daha sonra, demetin zamansal yapisi cesitli
[ ] | comreen asamalardan sonra olusturulur;
% 2 » U¢ 1.5 GHz (sub-harmonic) alt-uyak

bohcalayicisi,
_ R N N » S-bandinda 6n-bohcalayici,
= QOR0 1 I I » ilerleyen dalga bohcasayicisi.

Pre » Bu asamalardan sonra demet iki hizlandirma

G SHB 12,3 Bunch TW Bunch Accelerating Struct v . . . .
" nener [T Tnener ecererering Siere kovugundan gecerek istenilen 6zelliklerde

Uretilmis ve hizlandiriciya enjekte edilmis olur.

Surucu demet: CLIC projesinde
hizlandirma kovuklari igin gtig

saglamak iizere kullanilacak

yardimci elektron demeti.
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Isil elektron ka

Kaynak ¢ikiginda bizden beklenen demet ozellikleri nelerdir?

156Hz 156Hz 1.5 6Hz

=2

= ool

Gun SHB1.2,3

==

VAVAYA 4

3 GHz
42 \W

X1

s

=

=

Pre
Buncher TW Buncher Accelerating Structures

3 6Hz
45 \W

\/

Q1@ -
compression
z
=0 = = =
= = = =

Parametre

Enerji [MeV]

Akim [A]

Atma Treni Uzunlugu [ps]
Bohca Sayisi / Tren

Bohcalar Arasi Uzaklik [ns]
Bohca Uzunlugu (FWHM) [ps]
YUk / Bohcga [nC]

Enerji Dagilimi (%)

Normalize Yayinim [mm mrad]

naklarina bir ornek: CTF3 Projesinin.ksil iKay:

Degeri
20
3.5
1.6

2310

0.67

2.33

<1

<25

Oznur Mete
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Isil elektron ka

Sorun, parazitik yik (Uydu Bohcalar)

(Streak) Cizgi kamerasi ile yapilan
olcumler ile parazitik bohcalar gozlenebilir.

» Alt-uyak bohcalayicisindan dolayi %7-8
parazitik yuk (uydu bohca) olusumu

4000

gerceklesir.

» Uydu bohcalarin icindeki yik ' Yﬁ
hizlandiricinin geri kalaninda kullanilamaz 3000 | M
hale gelmektedir.

» Uydu bohca ana demet hizlanmasini
olumsuz etkiler.

» Tikizlik (compactness), zamansal yapidaki
esneklik ve kararlilik acilarindan isil d
kaynaklar yeterli degildir. !J

n
g

Light Intensity (a.u.)

:

0 A A l A A
0 500 1000 1500 2000 2500

Time (ps)
Cizgi kamerasinin ¢calisma prensibi tani yontemleri dersinde
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Accelerator Physics, Lecture Series

Kaynaklar konusu kapsaminda:
» Bir ornek uzerinden dugunelim: CLIC Projesi ve elektron kaynaklari

» Termiyonik (isil) elektron kaynagi nedir?

» Foto-injektor (i1giksal elektron kaynagi) nedir ve isil elektron kaynagina gore
ustunlukleri nelerdir?

» CERNdeki CLIC projesi icin PHIN 1siksal elektron kaynaginin arastirma ve geligtirme
caligmalari.

o PHIN foto-enjektorune girig

o Demet ozelliklerinin ol¢llmesi, ol¢im aletleri, yontemleri, PHIN'in isletmeye alma
surecinden basliklar

ACCTR - Wille Chapter 4/ Injection and Extraction Oznur Mete



Isiksal elektron ka

Accelerator Physics, Lecture Series

Foto-injektor (igiksal elektron kaynagi) nedir?

ACCTR - Wille Chapter 4/ Injection and Extraction

Foto-enjektor lazer atmalarini kullanarak metalik ya da
yariiletken bir katot ylizeyinden fotoyayinim
(photoemission) slirecinden yararlanarak elektron cikartan
bir elektron kaynagidir.

Elektron demeti lazerin zamansal yapisini almaktadir.
Boylece fotoenjektdr ek bir bohcalama sistemine gerek
duymayan tikiz bir sistemdir.

Katotdan sonra yerlestirilen bir RF kovuk ile elektronlarin
cabucak hizlandirimalari saglanir.

DusUk enerjide uzay yuUku etkisi altindaki demet yayinimi
karsilanmasi RF kovuk cevresine yerlestirilecek ikKi
solenoid magnet ile yapllr.

Oznur Mete



Isiksal elektron ka

Accelerator Physics, Lecture Series

Yakin zamandaki fotoenjektorler igin tasarim parametreleri.

Emittance (mm mrad)

Parameter BNL SLAC FNAL DESY DESY DESY INFN PSI ELBE CERN
(BOE (LCLS) | (A0Q) (TESLA | (PITZ) (FLASH) | (SPARC) | (Swiss | (SRF (PHIN)
ING) 500) FEL) Gun)
Purpose ERL FEL Linear Linear X-FEL X-FEL X-FEL X-FEL | FEL DB*
Collider | Collider

First Operation 1992 - 1999 - 2002 2004 2006 2010 2009 2008

Number of Cells 1 1.5 1.5 1.5 1.5 1.5 1.6 2.5 3.5 2.5

Frequency (MHz) 433 2556 1300 1300 1300 1300 2856 2007.9 1300 2008.55

Macropulse (jes) 10000 500 500 800 1.2 CW 1.27

Repetition Rate (Hz) 30 120 - 10 10 o 1-10 10 1000 5-50

RE Gradient (MV,/m) | 26 120 35 35 60 43 120 25 50 85

Cathode Type Ky,CsSh | Cu/Mq | CsyTe (s, Te (s, Te (s, Te Cu/Mg C'u Cs,Te (s, Te

Quantum Efficiency 512 ~10°% |1 1 2-10 2-10 1074 10°° 1 3

(%)

Laser - Nd: Nd: Nd ; Ce: Nd: It : Sa Ti:Sa | Nd: Nd ;
Y LI YLI YLI YAG YLI Y LI YLI

Wavelength (nm) H27 255 263 262 257 262 266 250-300 | 262 266

Laser Epergy / Pulse 047 200 30 5 1 1 500 200 - 0.37

(s2.J)

Laser Spot Size 35 2.5 - 6.3 0.2-3 3.5 - 0.10.27 | 2.7 2-4

FWHM (mm)

Pulse Length FWHM o3 10-20 10 74 20 20 10 3-10 20 5

(ps)

Beam Energy (MeV) 5 H 3.8 3.8 6.6 5 5.6 6.6 9.5 5.5

Charge /Bunch (nC) -7 1 8 8 1 1 1.1 0.2 1 2.33

Energy Spread (%) 2-3 0.1 1.15 1.15 1-2 1-2 0.2 - - 1

Norm. ‘Trans. 20-40 1 19.3 20 0.9 1.5 2 < .4 2.5 4

* Drive Beam

ACCTR - Wille Chapter 4/ Injection and Extraction

0. Mete, Doktora Tezi, S29
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Isiksal elektron ka

Isil kaynaklarin tarihi geligimlerinden bagliklar (S. J. Russel’in tablosuna eklemelerle).

Year Highlight Ref.
1985 First photoinjector experiment at LANL. [25]
1988 Stanford FEL has been driven by a photoinjector. [46]
Theory of emittance compensation has been proposed. [36]

1989 First high gradient S-band photoinjector at BNL. [47]
1991  First RF integrated photoinjector with emittance compensation [48]

at LANL.

1992 High duty factor, RF photoinjector experiment at Boeing. [49]
First photocathode in a superconducting cavity. [50]

1993 LANL photoinjector driven FEL lasers in the UV. [51]
1995 Experimental demonstration of the emittance compensation. [52]
1996 First operation of DC photoinjector at TINAF. [53]
Experimental demonstration of microbunching in a [54]

photoinjector.
1997 Envelope analysis of emittance compensation. [55
1999 TINAF FEL demonstrates 1.72 kW average power. [56]
2000 First systematic measurement of multipacting in a [57]
photocathode RF gun.
2001 First operation of an X-band (8.547 GHz) photoinjector. [58]
2002 First operation of a superconducting RF photoinjector. [59]
2003 The initial studies on the use of needle cathodes in [60]
photoinjectors to enhance the beam brightness.
2007 SPARC has done the first direct observation of the [61]
double emittance minimum.

2008 First Operation of PHIN photoinjector. [62]
2009 The first simultaneous demonstration of emittance [63]

compensation and velocity bunching.

*The modifications to the original table have been denoted with bold blue fonts.

Accelerator Physics, Lecture Series

1985 -- Ilk igiksal kaynak deneyi.

Kaynaklar igin:

http://omete.web.cern.ch/omete/OM/research_files/references.pdf

Oznur Mete
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Accelerator Physics, Lecture Series

Kaynaklar konusu kapsaminda:
» Bir ornek uzerinden dugunelim: CLIC Projesi ve elektron kaynaklari
» Termiyonik (isil) elektron kaynagi nedir?

» Foto-injektor (isiksal elektron kaynagi) nedir ve isil elektron kaynagina gore
ustunlukleri nelerdir?

» CERN'deki CLIC projesi igin PHIN isiksal elektron kaynaginin arastirma ve
geligtirme caligmalari.

o PHIN foto-enjektorine girig

o Demet ozelliklerinin ol¢llmesi, ol¢im aletleri, yontemleri, PHIN'in isletmeye alma
surecinden basliklar

ACCTR - Wille Chapter 4/ Injection and Extraction Oznur Mete



I |ksal elekfron ka naklarlna bir 6rnek: pHINAccelerafor Physics, Lecture Series

&2
é‘q &
Y, 2R "
P /
%

40

@

v
VRN l/
" '4‘
= S0

.‘(,: ;‘,"' s
& /

y //4

S

N
/ &
%,
/d%'
' ¥

/Y
\/4 A
N
=t
i

\ '
‘
\/ J
=
N
2l
I
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CTF3 termiyonik kaynaginin cikisindaki demet ozelliklerini
saglamak Uizere tasarlanmis bir fotoenjektorddr.

Proje CARE (Coordinated Accelerator Research in Europe)
programi cergevesinde gercgeklestiriimektedir.

Cesitli kurum ve kuruluslarnn isbirligi ile ylrimektedir...
“Laboratoire de I'Accélérateur Linéaire (LAL)”

RF tabanca

“Rutherford Appleton Laboratory (RAL)”

Lazer

“European Organization for Nuclear Research (CERN)”
Fotokatot tretimi,

Genel diizenleme,

Islemeye alma siirecindeki test calismalari.

Oznur Mete



I |ksal elekfl’on ka naklar"'la bir 5l’nek: pHINAccelerafor Physics, Lecture Series

PHIN'in saglamasi gereken parametreleri ve degerlerini hatirlayalim.

Parametre Degeri
RF
RF Gradyeni (MV/m) 85
RF Sikhgi (GHz) 2.99855
Elektron Demeti
Bohca basina yik (nC) 2860
Tren basina yuk (nC) 4446
Tren uzunlugu (ns) 1273
Bohca uzunlugu (ps) 8
Bohca sayisi / Tren 1908
Akim (A) 3.5
Normalize yayinim (mm mrad) <25
Enerji yayihmi (%) <1
Enerji (MeV) 5.5
Lazer ve Katot
YUk Karaliigi (%) <0.25 rms
Katot Cs2Te
Kuantum Verimliligi (%) 3
UV Lazer Enerjisi / Atma (nJ) 370
Mikroatma Tekrarlama Hizi (GHZz) 1.5
Makroatma Tekrarlama Hizi (Hz) 1-5

Oznur Mete
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I |k$al elekfron ka naklarlna bil" 6rnek: pHINAccelerafor Physics, Lecture Series
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» Fotoenjektor kavraminin ortaya cikisi ve ilk uygulamalar
1980°lere kadar geriye gitmektedir.

» PHIN enjektorunu ozgun yapan ozellikleri, tasarim
degerleri (specifications) asagida siralanmistir.

» Bohca basina ytk 2.33 nC

» 1.2 ys uzunlugunda 1908 bohcadan olusan bohca
treni.

» Zorlayici kararllik gereksinimi. Ornegin: Tren

boyunca genlik (yUk) kararliligi %0.25 olmasi gerektigi
belirlenmistir.

Oznur Mete



I |ksal elekfron ka naklarlna bil" 6rnek: pHINAccelerafor Physics, Lecture Series

ACCTR - Wille Chapter 4/ Injection and Extraction

Bir 1g1l kaynak tasarlarken dusunulmesi gerekenlere ornekler nelerdir? Nereden baglamaliyiz?

» Belirtilen, gereken yuk miktarinin tretilmesi ve
iletilmesi gerekecektir.

» Lazer beneginin ol¢lst (yaricapl),

» Elde edilebilen en ylksek alan gradyeni,

» Parcaciklarin RF alanina gore yayinim evreleri.

Egee|[MV/m)o?
18

Ornegini benzetim Qmaz[nC] =
dersinde gorecegiz.

Eomaz = 8474+ 157/ f[M H 2]

» En diusik demet yayinimi veya en diusuk enerji
yayilimini saglayan calisma noktalan arasinda 6diin
verilmesi gerekecektir.

» Yine de, demet yayinimi karsilamasi i¢cin uygun odaklama
saglanabilir.

» Bunlara benzer bir dizi nokta goz onlinde
bulundurularak elektron kaynagi icin cesitli kosullar
altinda farkli calisma noktalar belirlenebilir.

Uygunlagtirma caligmalari igin C. Travier tarafindan sunulan kullanigli model ornek olarak alinabilir.
[Kaynak] Christian Travier. "An introduction to photo-injector design”. NIMA, 340(1):26 - 39, 1994
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Bolmelendiriimis Durdurucu
Gelen ve Yansiyan \

) Segmented |
Gug Cift-Kutuplu Magnet

Dump

Cok-Yarikl Maske
Odaklama Bobini l

Duze/tme Magnetleri

WCM +_ BPR Muilti-Siit | ‘ |

Katod Ylkleme |

Odas/ Demet Yaymlml Enerjl Olcer
: : Lazer Tani Aygitiari Olcer (Spectrometer) Faraday
Katod - Kovuk : § : Kabi
0 17.5 118.5 141.5 166.5
Hizlr Akim Dondstaracu Duvar Akimi Gérantuleyici Demetin Konumu Gorantuleyici

(FCT, Fast Current Transformer) — (WCM, Wall Current Monitor) — (BPR, Beam Radiation Position Monitor)
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RF Gun

80 |

60 |

241/2 Cell RF Gun
40

Pumping Ports ’é
>~ 20 -
=
= o |
Cooling Water Ppes
T -
9
O w0t
NED Coated ©
Anti-Chamber O

Waveguides

[
c;~~ B

e e —

Normal iletken 2+1/2 hicreli RF kovuktur.

Incident, Reflected
Power

S-band icin (3GHz) m-modda ayarlanmistir.
Hizlandirma 85 MV/m’lik gradyen altinda gerceklesir.

Bucking Coil Focusing Magnet

RF kovuk benzetimleri SUPERFISH programi kullanilarak yapilmistir.

v Vv Vv Vv VWV

SUPERFISH benzetimleri sonucunda Uretilen alan haritasi PARMELA demet dinamigi
a— benzetimlerinde girdi olarak kullaniimistir.

» Yiksek yik degeri, diistk elektriksel kirllma, ve karanlik akim igin uygunlastiriimistir

: RF Gun (yarim htcre duveri agisl, eliptik iris)
catnode : :

: : » lyi dinamik vakum sa@layacak sekilde uygunlastirnimistir (Non-Evaporable Getter,
0 17.5 NEG, 6n-odacigi gaz alici kaplama yapilimistir.).

» Uygun demet odaklanmasini saglamak icin cevresine iki solenid yerlestirilmistir.
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» Nd:YLF (Neodymium-doped yttrium
lithium fluoride) kristali salinici

Laser olarak kullanilarak 1.5 GHz ic yapill
00 s, 550 surekli atma trenleri olustrulur.
1.5 GHz ow spassNaviF | [ spassnavr | » Cesitli yikseltme basamaklarindan
Nd:YrI;I; ;scl:iu:li::on 6.7 nd/puls » amplifier W amplifier > b e
preamp x300 x5 sonra atma pbasina enerji
Diods Pump 15 kW & Diode Pump 20 KW & 6.7 nd’den 370 nd’e kadar gikarilr
p 08 pulses A 9 kW (UV donlsiminden sonra).
1908 pulses 1.2 us : 10 pJ/pulse i o
STondeulses i Y » Atma treni uzunlugu, Pockels
" I" 20 ke Optical Gate |._ Energy Stabiliser | . .. | ¥ . .
) (Pockels Cell) (Pockels Cell " hlcreleri kullanilarak 1.2 ps olarak
<01 % rms ayarlantr.
C'syTe

» UV dontsumui gerceklestirilir.
» Uretilen bu lazerle bir Cs2Te katod
yUzeyi aydinlatilir.

Incident, Reflected Segmented | 286.1
Power Dump B

Bucking Coil Focusing Magnet

Coarrector Magnets MTV1
WeM ’—L BPR }W‘—H—m FC |

.
e

{ e
’

FCT

Cathode Loading : _ ,
Chamber : RF Gun’: Laser Diagnostics Emlt?ance Meter Spectrpmeter
Cathode '
0 17.5 118.5 141.5 166.5
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Spectrometre

Magnetic Field (Gauss) DJ‘DG[‘Q 1'\/)‘3_(?[?9]" 4 7 O mm

2200
2000
1800
1600
1400
e Beam
1000 ﬁ
800
600
400
200
30 0

580 mm 130 mm

i
!
!
Vacuum Chamber E

ec
Bo ¢ / B.ds
ot path

Magnetic Field (Gauss)
PO

z (cm)

X (cm)

» Enerji Olcumleri icin magnetik bir spektrometre
kullanilmistir.

» Calisma prensibi: magnetik alani bilinen bir dipolden
gectikten sonra demeti olusturan parcaciklarin
momentum dagilimlarinin élglimesi.

» Demetin momentum dagilimi bir OTR profil gorlintileyici
ya da bodlmelendirilmis bir demet durdurucu ile

Olculebilir.

45 mm

Spectrbmeter

166.5

Oznur Mete
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Isiksal elektron ka

OTR Profil Gortintiileme
e
= >
gl ot g

45°

Zaman-Coziiniirliikli OTR Profil Gérdintiileme

from Proxitronic NANOCAM HF4 100N UV Operation Manual

— 1.2415 - Long Bunch Train  —m0noup
P —— g

| | _

Delay Constant Gate Duration

naklarlna bil" 6rnek: PHIN - Accelerator Physics, Lecture Series

YUKIU parcaciklar, farkli dielektrik Ozelliklere sahip iki
ortami ayiran sinirdan gecerken Optik Gecgis Yayinimi
[Optical Transition Radiation] (OTR) yaparlar.

OTR demet profilinin dlcimu icin bir tani aleti olarak
kullanilir.

PHIN Gzerinde iki demet yayinimi olcer (MTV1) ve
spektrometre (MTV2) icin iki OTR gdruntileyici
bulunmaktadir.

OTR yiukseltilmis-CCD (ICCD) [Intensified Charge
Coupled Device] kameralar yardimiyla 6l¢cilmektedir.

Kesitlendirme (gating) o6zelliginden dolaylr ICCD
kameralar zaman-¢o6zunurlikld olcUmlerde
kullanilabilirler.

MTV1

Muiti-Siit I ‘ Dipole I

FC|
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Emittance Metér Spectrbmeter

118.5 141.5 166.5

Oznur Mete


file://localhost/Users/OM/PHDthesis/Chapter4_Files/Dump_V3_Collimator.png
file://localhost/Users/OM/PHDthesis/Chapter4_Files/Dump_V3_Collimator.png
file://localhost/Users/OM/PHDthesis/Chapter4_Files/Dump_V3_Collimator.png
file://localhost/Users/OM/PHDthesis/Chapter4_Files/Dump_V3_Collimator.png
file://localhost/Users/OM/PHDthesis/Chapter4_Files/Dump_V3_Collimator.png
file://localhost/Users/OM/PHDthesis/Chapter4_Files/Dump_V3_Collimator.png
file://localhost/Users/OM/PHDthesis/Chapter4_Files/Dump_V3_Collimator.png
file://localhost/Users/OM/PHDthesis/Chapter4_Files/Dump_V3_Collimator.png
file://localhost/Users/OM/PHDthesis/Chapter4_Files/Dump_V3_Collimator.png
file://localhost/Users/OM/PHDthesis/Chapter4_Files/Dump_V3_Collimator.png
file://localhost/Users/OM/PHDthesis/Chapter4_Files/Dump_V3_Collimator.png
file://localhost/Users/OM/PHDthesis/Chapter4_Files/Dump_V3_Collimator.png

Accelerator Physics, Lecture Series

Kaynaklar konusu kapsaminda:
» Bir ornek uzerinden dugunelim: CLIC Projesi ve elektron kaynaklari
» Termiyonik (isil) elektron kaynagi nedir?

» Foto-injektor (isiksal elektron kaynagi) nedir ve isil elektron kaynagina gore
ustunlukleri nelerdir?

» CERN'deki CLIC projesi igin PHIN isiksal elektron kaynaginin arastirma ve
geligtirme caligmalari.

o PHIN foto-enjektorune girig

o Demet ozelliklerinin ol¢iilmesi, dl¢lim aletleri, yontemleri, PHIN'in igletmeye

alma surecinden basliklar
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ODEV?2?

» CCD kamera nasil ¢aligir?
b Yiikseltilmis CCD kameradaki yiikseltme basamaginin nasil ¢aligir?
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