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TARLA ̧ŜǊƭŜǒƛƳ tƭŀƴƤ
~60m
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Avni Aksoy

FEL-2
=˂ 29-350 µm

E = 250 keV 
ˋ = 500 ps

E = 250 keV 
ˋ = 10 ps E =10-20 MeV

ˋ = 2 ps

E =10-20 MeV 
ˋ = 0.4-5 ps

E =10-40 MeV
ˋ = 0.4-5 ps

FEL-1
=˂ 3-32 µm

Bremmstrahlung
Eɹ  =1-30 MeV
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TARLA ̧ŜǊƭŜǒƛƳ tƭŀƴƤ
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Avni Aksoy



Zaman Çizelgesi
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16...

11. test setup: EnerƧƛ ȅŀȅƤƴƤƳtestleri, Emittance

25. solenoid üretimi

3CƛƭǘǊŜ ŘŜƐƛǒǘƛǊƳŜ ǎƛǎǘŜƳƛ ǘŜǎǘ ǾŜ ƪǳǊǳƭǳƳǳ

4Manyetikŀƭŀƴ ƘŀǊƛǘŀƭŀƴŘƤǊƳŀ

5PaketçikǎƤƪƤǒǘƤǊƤŎƤ ƪŀǾƛǘŜƴƛƴ wC ǒŀǊǘƭŀƴŘƤǊƳŀǎƤ

6RF ƛƭŜǘƛƳ ƘŀǘǘƤ ǀƭœǸƳƭŜǊƛ

7He Plant Devreye Alma

8нΦ .ta ǘŀǎŀǊƤƳκǸǊŜǘƛƳκǎŀǘƤƴalma (testler dahil)

92. test setup: paketçikboyu ölçümü; 9ƴŜǊƧƛ ȅŀȅƤƴƤƳƤ; Emittance

10Demet durdurucu ve nükleer deneylersetup kurulumu

11{wC ŘŜǾǊŜȅŜ ŀƭƳŀ ǾŜ wC  ŀǊǘƭŀƴŘƤǊƳŀ ό/aмύ

129ƴƧŜƪǘǀǊ ŘŜƳŜǘ ƘŀǘǘƤ ƪǳǊǳƭǳƳǳ ǾŜtestleri

1320 MeV test

1420 MeV optimizasyonu ve nükleerdeneyler

15Optik rezonatör kurulumu

16Optik rezonatör testleri

17TXPES ǎŀǘƤƴ ŀƭƳŀ ǎǸǊŜŎƛ

18TXPESkurulumu ve testleri

20 MeV
MilestoneOptik Rezonatör

TXPES

20 MeV
NuclearexpΧ

40 aŜ±ΩŜ ŘƻƐǊǳ 
FEL FEL

experiments

2023 2024 2025 2026



9ƭŜƪǘǊƻƴ ¢ŀōŀƴŎŀǎƤ
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- Cathode

9ƭŜƪǘǊƻƴ ¢ŀōŀƴŎŀǎƤFaradayKafesi

Coax Feed

Heater Supply

KatotŘŜǘŀȅƭƤ ƎǀǎǘŜǊƛƳ

Heater

Cathode

Grid

Pulse 
Signal Elektron

tŀƪŜǘœƛƐƛ

- 250 KV
-125 KV

0 V

-

Can Dokuyucu
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9ƭŜƪǘǊƻƴ ¢ŀōŀƴŎŀǎƤ
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EƭŜƪǘǊƻƴ ǘŀōŀƴŎŀǎƤ, tamamenƛǒƭŜǾǎŜƭŘǳǊǳƳŘŀŘƤǊΥ

Ç 2 Emittance testi

Ç5ǸǒǸƪ ŀƪƤƳŘŀ ǳȊǳƴ ǎǸǊŜ ƪŀǊŀǊƭƤƭƤƪ (8s~uAmp)

Ç 13 kHzΩŘŜ ǇŀƪŜǘœƛƪ ȅǸƪǸ ǀƭœǸƳƭŜǊƛ (85 ς100 pC)

Ç Spot size / veŦŀǊƪƭƤ ǇŀƪŜǘœƛƪ ȅǸƪƭŜǊƛ ƛœƛƴ ŘŜƳŜǘ ǒŜƪƭƛ 
ölçümleri

Ç¸ǸƪǎŜƪ ŀƪƤƳ testleri ( 1 mAmp~ 5 s)

Ç 200 kV



Emittans testleri
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68 DC
Yatay 12.9 mm*mrad
Dikey 8 mm*mrad



Enjektör Testleri
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Elektron¢ŀōŀƴŎŀǎƤ
DiyaframÜnitesi

Slit ünitesive2x YAG ekran 

2x YAG ekran& Demet Durdurucu

Paketleyici Kavite

Solenoid

Dipol
BPM

ICT / FCT

DipolveYAG ekran

DemetDurdurucu

Nisan-aŀȅƤǎ нлно

ÇEnerjiȅŀȅƤƴƤƳƤ

ÇEmittans

1. Test 5ǸȊŜƴŜƐƛ



Enjektör Testleri
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Ekim-!ǊŀƭƤƪ нлно

Ç9ƴŜǊƧƛ ȅŀȅƤƴƤƳƤ

ÇEmittans

ÇPaketçik boyu

Solenoid Solenoid
Solenoid

SolenoidBuncher

BPM
BPM Buncher

Slit unit

Macropulser

2. Test 5ǸȊŜƴŜƐƛ

ICT / FCT

Solenoid Solenoid
Solenoid

SolenoidPaketleyici
Kavite

BPM

BPM Paketleyici 
Kavite

Slit ünitesi

Makroatma üreteci
ICT / FCT



Beam Dump
Injector Beamline

нл aŜ± 5ŜƳŜǘ IŀǘǘƤ
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Solenoid

Solenoid

SolenoidSolenoid

Solenoid

Buncher

BPM BPM Buncher
Macropulser

Ocak-Mart 2024

Ç20 MeV

ÇLLRF



IŜƭȅǳƳ {ƻƐǳǘƳŀ {ƛǎǘŜƳƛ 5ŜǾǊŜȅŜ !ƭƳŀ 
4ŀƭƤǒƳŀƭŀǊƤ
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50 m3 He DŀȊ ¢ŀƴƪƤ

KƻƳǇǊŜǎǀǊ TǎǘŀǎȅƻƴƭŀǊƤ

Vaporizer

1000 L {ƤǾƤ IŜƭȅǳƳ 5ŜǇƻǎǳ

Faz Seperatörü

{ƻƐǳƪ Yǳǘǳн

{ƻƐǳƪ Yǳǘǳ м

{ƤŎŀƪ ±ŀƪǳƳ tƻƳǇŀƭŀǊƤ
Oil Removal System

Ç Beklenenperformans:

220W

16± 0.2 mbara

1.8 K

Ç Nisan-Haziran 2023

Ç Ekim 2023



IŜƭȅǳƳ {ƻƐǳǘƳŀ {ƛǎǘŜƳƛ 5ŜǾǊŜȅŜ !ƭƳŀ 
4ŀƭƤǒƳŀƭŀǊƤ
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¢!w[! wC ¸ŀǇƤǎƤ

ÇIŜǊōƛǊ ƪŀǾƛǘŜ ōŀƐƤƳǎƤȊ ōƛǊ {{t! ƛƭŜ ōŜǎƭŜƴŜŎŜƪ ǾŜ ōƛǊ [[wC ƪƻƴǘǊƻƭŎǸ ƛƭŜ ƪƻƴǘǊƻƭ ŜŘƛƭŜŎŜƪǘƛǊΦ

ÇIŜǊōƛǊ ǎƛǎǘŜƳ ōƛǊ ŀƴŀ ǎƛƴȅŀƭ ǸǊŜǘŜŎƛ όahύ ƛƭŜ ǎŜƴƪǊƻƴ œŀƭƤǒŀŎŀƪǘƤǊΦ
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TARLA LLRF Sistem Mimarisi

ÇTARLA LLRF DESY (˃TCA.4)ƛƭŜ ƛǒōƛǊƭƛƐƛ œŜǊœŜǾŜǎƛƴŘŜ 
ƎŜƭƛǒǘƛǊƛƭƳŜƪǘŜŘƛǊΦ

Ç5ŜǾǊŜȅŜ ŀƭƳŀ œŀƭƤǒƳŀƭŀǊƤ aŀȅƤǎ нлноΩǘŜ ōŀǒƭŀŘƤΦ

okarsli@tarla-fel.org

Kanallar
1 Kavitepickup
2 Kaviteilerleyengüç
3 YŀǾƛǘŜ ȅŀƴǎƤȅŀƴgüç
4 ¸ǸƪŜ ƎƛŘŜƴ ƎǸœ ό¸ŀƴǎƤƳŀύ
5 SSPAilerleyen güç
6 SSPAȅŀƴǎƤȅŀƴ güç
7 SSPAsürücü
8 Referans izleme
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ÇhǊƛƧƛƴŀƭ ƪƻƴǳƳƭŀǊƤƴŀ 
ȅŜǊƭŜǒǘƛǊƛƭŘƛƭŜǊΦ

Ç Kontrolcülerinde problem 
ǾŀǊŘƤΦ

Ç Yerinde kabul testleri 
aŀȅƤǎ нлноΩŘŜ 
ǘŀƳŀƳƭŀƴŘƤΦ

wC ¸ǸƪǎŜƭǘŜœƭŜǊ ŘŜǾǊŜȅŜ ŀƭƳŀ œŀƭƤǒƳŀƭŀǊƤ

2.12.2023 okarsli@tarla-fel.org

1300 MHz anaparametreler

4ƤƪƤǒ ƎǸŎǸ (@1 dB) pulse veyaCW 16 kW@1dB 

{ŀǘǳǊŜ œƤƪƤǒ ƎǸŎǸpulse veyaCW 18 kW sature

Lineer kazanç <72dB (min)

aŜǊƪŜȊ ŦǊŜƪŀƴǎƤ 1300 MHz

BandƎŜƴƛǒƭƛƐƛ(-3 dB) <±5 MHz

4ƤƪƤǒ ǎƛƴȅŀƭ ŦƻǊƳǳCW/Pulse

4ƤƪƤǒ ƎǸœ ȅǸƪǸ лΧқ

!ƪǘƛŦ ōŀƴŘ ƎŜƴƛǒƭƛƐƛ ƪŀȊŀƴœ ŘǸȊƭǸƐǸ± 0.5dB (max)

aƛƴ ǾŜ ƳŀȄ ƎǸœ ŀǊŀƭƤƐƤƴŘŀ œƤƪƤǒ ŦŀȊ 
ŘŜƐƛǒƛƳƛ

± 7-8 deg(max)

2. ve 3. seviye harmonikler <-45 dBcmin

DƛǊƛǒ ƎǸǊǸƭǘǸ ƻǊŀƴƤ8 dB max.

4ƤƪƤǒ ƎǸǊǸƭǘǸ ƎǸŎǸ< -93 dBm/Hz

Darbe boyu 10 us to CW

5ŀǊōŜ ǘŜƪǊŀǊƭŀƳŀ ƻǊŀƴƤ1 Hz to CW

4ƤƪƤǒ/ 5ǸǒǸǒȊŀƳŀƴƤ <60 ns
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TARLA SRF Modülleri

Ç{ǀȊƭŜǒƳŜ нлмнΩŘŜ ȅŀǇƤƭŘƤΣ нлмуΩŘŜ ǘŜǎƭƛƳ ŜŘƛƭŘƛΦ

ÇKaviteler standart TESLA caviteler olup, 
Krayostat HZDR-ELBEǘŀǊŀŦƤƴŘŀƴ ǘŀǎŀǊƭŀƴƳƤǒǘƤǊ.

ÇaŜƪŀƴƛƪ ŀȅŀǊ ǎƛǎǘŜƳƛ ƎŜƭƛǒǘƛǊƛƭƳƛǒǘƛǊΦ

Ç{ǀȊƭŜǒƳŜ ǇŀǊŀƳŜǘǊŜǎƛΥ м Ƴ! ŀƪƤƳŘŀ мн a±κƳΦ

okarsli@tarla-fel.org2.12.2023 17



SRF Yerinde Kabul Testleri ve Kavite RF 
 ŀǊǘƭŀƴŘƤǊƳŀ
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Ç IŜƭȅǳƳ {ƻƐǳǘƳŀ {ƛǎǘŜƳƛ

Ç t[[ ŘŜǾǊŜǎƛ ǾŜ ƪŀǾƛǘŜ ǒŀǊǘƭŀƴŘƤǊƳŀ ƛœƛƴ ǘŜǎǘ ŘǸȊŜƴŜƐƛ 

Ç wC ȅǸƪǎŜƭǘŜœƭŜǊ ǾŜ ǎǳ ǎƻƐǳǘƳŀ ǎƛǎǘŜƳƛ

Ç wC ƛƭŜǘƛƳ ƘŀǘƭŀǊƤ ǾŜ ƪŀōƭƻ ƪŀƭƛōǊŀǎȅƻƴƭŀǊƤ

Ç YǊȅƻƳƻŘǳƭ ǾŜ ƪƻƴǘǊƻƭ ƪŀōƛƴƛ wC ǎƛƴȅŀƭ ōŀƐƭŀƴǘƤƭŀǊƤ 
(pickup, HOMs)

Ç YŀǾƛǘȅ ŦǊŜƪŀƴǎ ƪƻƴǘǊƻƭ ōŀƐƭŀƴǘƤƭŀǊƤ όǘǳƴŜǊύ

Ç {{t! ϧ YǊȅƻƳƻŘǳƭ ƪƻƴǘǊƻƭ ƪŀōƛƴƛ ƛƴǘŜǊƭƻŎƪ ōŀƐƭŀƴǘƤƭŀǊƤ

Ç Kryomodul vakum kontrolcülerinin TARLA ana kontrol 
ǎƛǎǘŜƳƛƴŜ ōŀƐƭŀƴƳŀǎƤ

Ç YǊȅƻƳƻŘǳƭ ǾŜ YǊȅƻǇƭŀƴǘ ƛƴǘŜǊƭƻŎƪ ōŀƐƭŀƴǘƤƭŀǊƤ

Ç 3-Stub tuner testleri

Ç hǘƻƳŀǘƛƪ wC ǒŀǊǘƭŀƴŘƤǊƳŀ ƛœƛƴ ȅŀȊƤƭƤƳ ǇǊƻƎǊŀƳƭŀƳŀ

Ç  ŀǊǘƭŀƴŘƤǊƳŀ ǎƤǊŀǎƤƴŘŀ ƻǊǘŀȅŀ œƤƪŀŎŀƪ ǊŀŘȅŀǎȅƻƴ 
ǀƭœǸƳƭŜǊƛ ƛœƛƴ ŘŜǘŜƪǘǀǊ ǾŜ ǳȊŀƪǘŀƴ ƻƪǳƳŀκƪŀȅƤǘ 
ǎƛǎǘŜƳƭŜǊƛƴƛƴ ƘŀȊƤǊƭŀƴƳŀǎƤ

Ç Ölçüm aletleri ve sistemleri

Ç ¢ŜǎǘƭŜǊ !ǊŀƭƤƪ нлно ƛœƛƴ ǇƭŀƴƭŀƴŘƤΦ



SRF Yerinde Kabul Testleri ve Kavite RF 
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SRF Yerinde Kabul Testleri ve Kavite RF 
 ŀǊǘƭŀƴŘƤǊƳŀ
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ÇCAV2 genlik ve fazƎǊŀŦƛƐƛ(x-ekseni1.3 
GHzΩŘŜ ƻŦǎŜǘ)


