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DEDA Hatti Benzetimi - Arayuz

* DEDA hatti tasarimi sekmesi

File

Pepper-Pot Analysis =~ Real-Time Pepper-Pot Analysis

LEBT Design Texts EBT Design Graphics

ILDA - lon Linac Design and Analysis

Import Beam Create Beam
LEBT length [m]: 0,0000
Beampipe diameter [m]: 0,0500
Magnet Design
Magnet Type: Solenoid - Harc ~
Center [m]: 0,0000

Field [1]: 0,0000

Add Magnet Leff [m]: 0,0000

Remove Magnet Set Magnet

Activate Pepper-Pot Set Pepper-Pot
Screen position [m]: 0,0000
screen size [m]: 0,1000 Beam Loss
Screen resolution [pixels]: 1501
Drift step size [m]: 0,0000
Run LEBT

Calculate Emittance Reinitialize Beam

Design Session started at Fri Feb 16 21:30:36 2024

* benzetim girdi parametreleri ve diyalog kutusu benzetim c¢ikti grafikleri

17.02.2024 HTE-UKO 2024



DEDA Hatti Benzetimi - Arayuz

DST ve TXT formatlarinda LEBT Design Texts

demet ice alinabilir.
DEDA hatti uzunlugu ve demet
borusu ¢api belirlenebilir.

Istenilen sayida ve yapida
magnet eklenebilir .

Benzetim icin parildak ekran
ve kamera ¢ozunurlugi
ayarlanabilir.

Benzetim adim uzunlugu

ayarlanabilir.

Diyalog kutusu.

17.02.2024

Import Beam Create Beam

LEBT length [m]: 0,0000
Beampipe diameter [m]: 0,0500

Magnet Design

Magnet Typf_': So O T

Center [m]:  0,0000

Field [T]: 0,0000

Add Magnet Leff [m]: 0,0000

Remove Magnet Set Magnet

Activate Pepper-Pot Set Pepper-Pot

Screen position [m]: 0,0000
Screen size [m): 0,1000
Screen resolution [pixels]: 1501

Drift step size [m]: 0,0000

Run LEBT

Calculate Emittance Reinitialize Beam

Design Session started at Fri Feb 16 21:30:36 2024

HTE-UKO 2024

* Parametreleri belirlenmis
gaussian dagilimu bir
demet uretilebilir.

DEDA hatti Uzerine Solenoid - Hard Edge
Solenoid - Field Profile

eklenebilen magnet Quadrupole X - Hard Edge
tlple ri: Quadrupole Y - Hard Edge

Solenoid alan profili

Magnet Design

ig e a l.l n a b i l_i r. Magnet Type: Solenoid - Fielc =
. . o Center [m]: 0,0000 =
Benzetimicin tuzluk s D

ta n I m l_a n a b i li r. Add Magnet Select Field Profile

Remove Magnet Set Magnet

Benzetim kontrol
butonlari.



DEDA Hatti Benzetimi - Arayuz

* Demet profili grafigi * Enine faz uzayi grafikleri
=

ILDA - lon Linac Design and Analysis
File

Pepper-Pot Analysis ~ Real-Time Pepper-Pot Analysis =~ LEBT Design

LEBT Design Texts LEBT Design Graphics

Import Beam Create Beam

Beam Profile X-Y Phase Space X-X Phase Space Y-Y'
LEBT length [m]: 0,3000

Beampipe diameter [m]: 0,0500

Magnet Design
Magnet Type: Solenoid - Harc =
Center [m]: 0,1000 =

Field [T]: 0,2700 :

Add Magnet Leff [m]: 0,1200

Remove Magnet Set Magnet

Activate Pepper-Pot Set Pepper-Pot

]
X(mm)

Screen position [m]: 0,3000

Y{mm)
i RMS Beam Envelope
Screen size [m]: 0,0600 1 am Envelop

Beam Loss Beam On Screen

screen resolution [pixels]: 1501

Drift step size [m]: 0,0100
Run LEBT

Calculate Emittance Reinitialize Beam

Relativistic Beta (C): 0.006529150841309464

Energy (keV): 19.999818320164508

Beam instance parameters:

Number of particles: 1000001

Beam position at z (m): 0.300

17.02.2024 * DEDA hattive
RMS beam envelope grafigi

HTE.UKO 2004 Demet kaybi grafigi Parildak ekran
gorseli




DEDA Hatti Benzetimi - Arayuz

ILDA - lon Linac Design and Analysis

File

Pepper-Pot Analysis =~ Real-Time Pepper-Pot Analysis =~ LEBT Design

LEBT Design Texts LEBT Design Graphics

Import Beam Create Beam Beam Profile X-Y
LEBT length [m]: 1,6700
Beampipe diameter [m]: 0,0500
Magnet Design
Magnet 0 Magnet Type: Solenoid
Center [m): 1,2400
LefF [m]: 0,1410
Add Magnet  Field [T]: 0,1900

Remove Magnekt Set Magnet

Activate Pepper-Pot Set Pepper-Pot

Screen position [m]: 1,0000
Screen size [m]: 0,0600

Screen resolution [pixels]: 31

Drift step size [m]: 0,0100
Run LEBT

Calculate Emittance Reinitialize Beam

Mass (GeV/CA2): 0.938309
Mass (kg): 1.672687720844713e-27

Charge (e): 1.0
Charge (C): 1.60217663e-19

Relativistic Gamma: 1.0000213146712609
Relativistic Beta (C): 0.006529010615311556

Energy (keV): 19.999747876120097

17.02.2024 HTE-UKO 2024




DEDA Hatti Benzetimi - Arayuz

e sert kenarli solenoid

Magnet Design

Magnet 1 Magnet Type: Solenoid - Harc =
Magnet 2
Center [m]: 0,2450

Field [T]: 0,1700

Add Magnet Leff [m]: 0,1410

Remove Magnet Set Magnet

17.02.2024

RMS Beam Envelope

HTE-UKO 2024

manyetik alan profili ile solenoid

Magnet Design

Magnet 1 Magnet Type: Solenoid - Fielec -
Magnet 2

Center [m]: 1,2400

Field [T]: RET

Add Magnet 4000turn.tsv

Remove Magnekt Set Magnet




Tuzluk Yontemi Ile Enine Yayinim Ol¢imd

P-pot mask = )

Scintillator screen

e e
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Tuzluk Parametreleri:
* Delik capi: 100 um
* Tuzluk plakasi: 50mmx50mmx0.2mm
* Delik sayisi: 21x21

Duygu Halis — Yuksek Lisans Tezi, 2024

3/12/2023 Parcacik Hizlandiricilari ve Algiglari Yerel Altyapi ve Ar-Ge Calistayi 7



Tuzluk Yontemi ile Enine Yayinim Ol¢iimi - Arayliz

* Tuzluk yontemiveri analizi sekmesi

ILDA - lon Linac Design and Analysis

Pepper-Pot Analysis __JReal-Time Pepper-Pot Analysis ~ LEBT Design

Pepper-Pot Analysis Texts Pepper-Pot Analysis Graphics
Import Image: Browse
Rotation axis x-distance [pixsels]: 1465
Rotation axis y-distance [pixsels]: 1030
Rotation angle [degrees]: 0,00
Cropped image width [pixels]: 1201
Cropped image height [pixels]: 1201

Crop the image and sum color intensities
v Activate Median Filter Kernel Size: 5
Pixel Filter treshold [intensity]: 150
Filter data
Distance between pinholes [m]:
PP screen distance [m]:

X axis pixel size [pm/pixel]:

Y axis pixel size [pm/pixel]:

Axis emittance to be calculated: X
Calculate 1D hist and find peaks

Calculate emittance

Measured Parameters:

Geometric RMS Emittance (n.mm.mrad): 3.7006
Alpha:-5.528

Beta: 12.237

Gamma: 2.579

Measured Parameters:

Geometric RMS Emittance (n.mm.mrad): 3.7006
Alpha:-5.528

Beta: 12.237

Gamma: 2.579

e Olcum girdi parametreleri ve diyalog kutusu e Olcum cikti grafikleri

17.02.2024 HTE-UKO 2024



Tuzluk Yontemi ile Enine Yayinim Ol¢iimi - Arayliz

Pepper-Pot Analysis Texts

Fotograf kesilebilir ve eksen
etrafinda dondurulebilir.

=

=

Yayinim hesabi icin gerekli
girdi parametreleri.

17.02.2024

Import Image: Browse
Rotation axis x-distance [pixsels]: 1465
Rotation axis y-distance [pixsels]: 1030
Rotation angle [degrees]: 0,00
Cropped image width [pixels]:
Cropped image height [pixels]:
Crop the image and sum color intensities
v Activate Median Filter Kernel Size: 5
Pixel filter treshold [intensity]: 150
Filter data

Distance between pinholes [m]: 0,0020
PP screen distance [m]: 0,1235
X axis pixel size [um/pixel]: 27,08
Y axis pixel size [um/pixel]: 27,08
Axis emittance to be calculated: X

Calculate 1D hist and find peaks

Calculate emittance

Measured Parameters:

Geometric RMS Emittance (n.mm.mrad): 3.7006
Alpha:-5.528

Beta: 12.237

Gamma: 2.579

Measured Parameters:

Geometric RMS Emittance (n.mm.mrad): 3.7006
Alpha:-5.528

Beta: 12.237

Gamma: 2.579

HTE-UKO 2024

* Tuzluktan gecen demetin
fotografi ice aktarilir.

* Fotograftaki gurultu medyan
ve esik filtre kullanilarak
temizlenir.

' * Diyalog kutusu.




Tuzluk Yontemi ile Enine Yayinim Ol¢iimi - Arayliz

* ice alinan fotograf » Kesilip hizalanmis fotograf ¢ Filtrelenmig fotograf

il

 Histogram zirveleri ile fotograf * Demet profili * Fazuzay grafigi
17.02.2024 HTE-UKO 2024

s




Tuzluk Yontemi Benzetim - Arayuz .

ILDA - lon Linac Design and Analysis
File

Pepper-Pot Analysis =~ Real-Time Pepper-Pot Analysis =~ LEBT Design

LEBT Design Texts LEBT Design Graphics

Import Beam Create Beam Beam Profile X-Y
LEBT length [m]: 1,6700
Beampipe diameter [m]: 0,0500
Magnet Design

Magnekt 1

4
X(mim)

Magnet Type: Solenoid - Harc

Center [m]: 1,2400

Field [T]: 0,1900
Add Magnet Leff [m]: 0,1410

Remove Magnet Set Magnet

v Activate Pepper-Pot Set Pepper-Pot

0,9500 X(mm)

0 D
X(mm) Y(mm|
. RMS Beam Envelope Beam Loss Beam On 9
Screen size [m]: 0,0600 ' ! P am e amen
Screen resolution [pixels]: \1501

Drift step size [m]: 0,0500

Run LEBT

Calculate Emittance Reinitiylize Beam

Mass (GeV/CA2): 0.938272
Mass (kg): 1.672621762353777e-27

Charge (e): 1
Charge (C): 1.60217663e-19

Relativistic Gamma: 1.0000213155868662
Relativistic Beta (C): 0.006529150841309464

Energy (keV): 19.999818320164508

X(mm)

17.02.2024 Tuzluk aktif HTE-UKO 2024




Tuzluk Yontemi Benzetim - Arayuz

* Benzetimden gelen data

Pepper-Pot Analysis Graphics

Histogram zirveleriile * Demet profili * Fazuzay grafigi
17.02.2024 benzetim verisi HTE-UKO 2024

12



Ozet Olarak PylLDA

e DEDA Hatti Tasarimi:

 DEDA hatti uzerinde benzetimi yapilabilen elemanlar:
* Solenoid miknatislar (istenilen sayida eklenebiliyor ve manyetik alan profile ice alinabiliyor.)
« Quadrupole miknatislar (istenilen sayida eklenebiliyor.)

e Tuzluk

e Parildak Ekran (Degisken ¢cozunurluk ve boyutta, alinan veri benzetim icin tuzluk sekmesine
aktarilabiliyor.)

Demetin profili ve enine faz uzayi benzetim sirasinda gosteriliyor.

DST ve TXT formatlarinda demet ice alabiliyor.

Verilen demet parametrelerinde gaussian dagiliml demet Gretebiliyor.
DEDA hatti boyunca hesaplanan demet parametreleri TSV formatinda disa

aktariliyor.

e Tuzluk Benzetim ve Analizi:

* Tuzluk deneysel veri analizi. (Esik ve medyan filtre ile) .
« DEDA hatti Uzerinde ayni arayuzde tuzluk benzetimi. Te§ekku rler!

17.02.2024 HTE-UKO 2024 13
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