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Zaman Cizelgesi T: AL e
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2023 2024 2025

Nuclear exp...
40 MeV’e dogru

20 MeV

20 MeV FEL

Optik Rezonator
TXPES

1. test setup: Enerji yayinim testleri, Emittance

1
2|5. solenoid retimi

3|Filtre degistirme sistemi test ve kurulumu
4|Manyetik alan haritalandirma

5|Paketgik sikistirici kavitenin RF sartlandirmasi
6

7

8

9

RF iletim hatti 6lglimleri

He Plant Devreye Alma

2. BPM tasarim/Uretim/satin alma (testler dahil)

2. test setup: paketcik boyu 6l¢limu; Enerji yayinimi; Emittance
10|Demet durdurucu ve niikleer deneyler setup kurulumu
11|SRF devreye alma ve RF Sartlandirma (CM1)
12|Enjektor demet hatti kurulumu ve testleri

1320 MeV test

14120 MeV optimizasyonu ve niikleer deneyler

15|0ptik rezonator kurulumu

16|Optik rezonator testleri

17|TXPES satin alma siireci

18|TXPES kurulumu ve testleri
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Elektron tabancasi, tamamen islevsel durumdadir:

o 2 Emittance testi
o Dusuk akimda uzun stre kararlilik (8s ~uAmp)
o 13 kHz'de paketcik yiukud élciimleri (85 — 100 pC)

0 Spot size / ve farkh paketcik yikleri icin demet sekli
Olcumleri

0 Yuksek akim testleri (1 mAmp ~55s)
o 200 kV

2.12.2023 okarsli@tarla-fel.org 7



Emittans testleri
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1. Test Dizenegi

2.12.2023

Diyafram Unitesi
Elektron Tabancasi

2X YAG ekran & Demet Durdurucu

/ Paketleyici Kavite

r(’( G Slit Gnitesi ve 2x YAG ekran

— '|
I | ¥ +~—— Demet Durdurucu

i g Wil Nisan-Mayis 2023

b
r

o Enerji yayinimi
Solenoid

Dipol ICT / FCT

a Emittans

Dipol ve YAG ekran

okarsli@tarla-fel.org 9
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o Beklenen performans: AL
220 W
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o Nisan-Haziran 2023

o Ekim 2023
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Helyum Sogutma Sistemi Devreye Alma T'A‘ P 'A‘
Calis |

‘ - 12:10:16 '
AIR LIQUIDE R ] HELIAL TARLA 25/10/2023 [A“
1

Trends CM2 0 Mini
K or mbar or bar W or %
16.27] E100
Al (" lI|A ﬂ 3
ﬂ \ J /\ ‘ E
i it R i S R DTS EEHREE R R S 3
| W l ‘ T | ;
15.8 , , Eo
11:08:20 13:38:20 16:08:20 18:38:20 21:08:20
24/10/2023 24/10/2023 24/10/2023 24/10/2023 24/10/2023
: w | @l a|l[& @ | %]
Trend Tag connection Value Date/Time
Liquid level phase separator Reading.Al_LTE57.PV 34,241180|24/10/2023 16:08:38:8921
Inlet opening (fill) Crnd_OP.COM.FCV721 37,590910|24/10/2023 16:08:38:821
Pressure_milibar Reading.AT_PT653.PV 16,116900 | 24/10/2023 16:08:38:821
CB2 pressure Reading.AT_PT381.PV 1,253472|24/10/2023 16:08:38:821
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TARLA RF Yapis TARLA

Turkish Accelerator & Radiation LAboratory qulp e e«

J S
- SSPA SSPA SSPA SSPA SSPA SSPA
260 MHz 1.3 GHz 1.3 GHz 1.3 GHz 1.3 GHz 1.3 GHz
1 kw 0.5 kW 16 kw 16 kW 16 kw 16 kW

SHB Macropulser FB 9Cell Cav 9Cell Cav 9Cell Cav 9Cell Cav

0 Herbir kavite bagimsiz bir SSPA ile beslenecek ve bir LLRF kontrolcu ile kontrol edilecektir.
0 Herbir sistem bir ana sinyal lGreteci (MO) ile senkron calisacaktir.

2.12.2023 okarsli@tarla-fel.org 14



TARLA LLRF Sistern Mimarisi TARLA-

Turkish Accelerator & Radliation LAboratory qiilid @ e«

0 TARLA LLRF DESY (uTCA.4) ile isbirligi cercevesinde

gelistirilmektedir.

Kanallar

0 Devreye alma calismalari Mayis 2023’te basladi. 1 Kavite pickup

Ref

2.12.2023

Kavite ilerleyen glic
Kavite yansiyan guc

Yike giden glic (Yansima)
SSPA ilerleyen glic

SSPA yansiyan gug¢

SSPA surucu

Referans izleme

00O NO Ul B WN

TARLA LLRF controller performance parameters

Cavity Parameter litter (rms) Drift (peak2peak)
SHB Amplitude (%) 0.2 0.5
(260 MHz) Fhase (deg) 0.15 0.2
FE Amplitude (%) 0.08 0.2
(1300 MHz) Fhase (deg) 0.08 0.1
SRF Amplitude (%) 0.05 0.1
(1300 MHz) Fhase (deg) 0.04 0.1

okarsli@tarla-fel.org 15
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TR\ /@.1mA
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TARLA SRF Moddlleri P ,gii."___,g_‘_

4 : at t‘ al 0‘“‘ "‘”"‘m émi)w gb‘

it

0S6zlesme 2012’de yapildi, 2018’dé teslim dii. .

o Kaviteler standart TESLA caviteler olup, .
Krayostat HZDR-ELBE tarafindan tasarlanmistir.  eium por

liquid He @

aMekanik ayar sistemi gelistirilmistir. LS

0Sozlesme parametresi: 1 mA akimda 12 MV/m.

- ). -
A AL
) y b 4 Y
- ..»‘ i \\ . >
oy X 1.8 K helium reservoir
4 &5 4
:‘ e y
\ ‘ b,
'}

vacuum isolation
liquid N; shield

Module Parameters 1Rgm;;\c;r1t.sSGHZ solid isolation
Frequency (@ 2K) 1300 + 0.05 MHz o
Tuning range 120 kHz ~250 keV, 1 mA 9-cell Tesla-cavity
External @ of input couplers (1.2 £0.2) x 10° 1.3 GHz
External Q of HOM couplers = 5 x 10!
Accelerating voltage / module =20 MV
Total cryogenic losses at 20 MV (@ cw) < 75 W
Power coupler performance (standing wave) =10 (= 167) kKW
i
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SRF Yerinde Kabul Testleri ve Kavite RF T' AD A‘

s a rt I a n d I r m a Turkish Accelerator & Radiation LAboratory gl @ e«

Helyum Sogutma Sistemi

PLL devresi ve kavite sartlandirma igin test diizenegi
RF yikseltegler ve su sogutma sistemi

RF iletim hatlari ve kablo kalibrasyonlari

migeem) o miprs (m) o m

Kryomodul ve kontrol kabini RF sinyal baglantilari
(pickup, HOMs)

Kavity frekans kontrol baglantilari (tuner)

O

SSPA & Kryomodul kontrol kabini interlock baglantilar

Kryomodul vakum kontrolculerinin TARLA ana kontrol
sistemine baglanmasi

O

Kryomodul ve Kryoplant interlock baglantilari
3-Stub tuner testleri

Otomatik RF sartlandirma igin yazilim programlama

o 0O 0O O

Sartlandirma sirasinda ortaya ¢ikacak radyasyon
olcimleri icin detektor ve uzaktan okuma/kayit
sistemlerinin hazirlanmasi

Olciim aletleri ve sistemleri

O

o Testler Aralik 2023 icin planlandi.

2.12.2023 okarsli@tarla-fel.org 18



SRF Yerinde Kabul Testleri ve Kavite RF
Sartlandirma

2.12.2023

FARLA

rkish Accelerator & Radiation LAboratory il @ e«

P_PUP
Pickup
probe P_HOMS
coupler m HOM
short
—  § coupler
E Dir. coupler /
= [\A N e o @
coupler Input F N
coupler P_FWD
P_REF
P_HOML
Qo QEXT in QExT PUP QEXT HOML QEXT HOMS
Measured 1.148E9 1.12E7 4, 79E12 3.50E12 2.33E12
1.09E7 1.26E13 3.11E12
Spec. [1] (1.20 +0.20)E7 >5.00E11 >5.00E11

okarsli@tarla-fel.org
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SRF Yerinde Kabul Testleri ve Kavite RF

coupler

Sartlandirma e
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Genel Bakis

10

11

12 13 14 15

16...

1. test setup: Enerji yayinim testleri, Emittance

5. solenoid Uretimi

Filtre degistirme sistemi test ve kurulumu

Manyetik alan haritalandirma

Paketcik sikistirici kavitenin RF sartlandirmasi

RF iletim hatti 6lglimleri

He Plant Devreye Alma

2. BPM tasarim/lretim/satin alma (testler dahil)

W 00 N O U B WN =

2. test setup: paketgik boyu 6l¢timii; Enerji yayinimi; Emittance

-
o

Demet durdurucu ve niikleer deneyler setup kurulumu

[y
[y

SRF devreye alma ve RF Sartlandirma (CM1)

=
N

Enjektor demet hatti kurulumu ve testleri

=
w

20 MeV test

=
S

20 MeV optimizasyonu ve niikleer deneyler

=
(93]

Optik rezonator kurulumu

=
(o))

Optik rezonator testleri

[y
~N

TXPES satin alma suireci

B Cabha oy oOsEg B 00

[
o]

TXPES kurulumu ve testleri

1. Test Setup

260 MHz Paketleyici kavite RF
sartlandirmasi
LLRF devreye alma

He sogutma sistemi devreye

Filtre degistirme sistemi
TOV sertifikalandirma

2. Test Setup

Enjektor hatti devreye alma
Enerji yayinimi, paketcik boyu,
emittans

He sogutma sistemi ve SRF
devreye alma
LLRF devreye alma
Demet durdurucu

A A
TARLA

Turkish Accelerator & Radliation LAboratory qiilid @ e«

2 Makine Mihendisi (+1)

4 Elektronik Mih. (+1)

2 Otomasyon-Mekatronik Mih. (+1)
2 Kontrol Sistemi (+1)

10 teknisyen

1 Vakum entegrasyon

2 He Sog.Sist.

2 Demet Fizigi

2 Bilim (Nukleer)

6 Yari zamanli

20 MeV Demet Hatti

Nisan-Mayis 2023

2.12.2023

Ekim-Aralik 2023

okarsli@tarla-fel.org

Ocak-Mart 2024
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