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APRICOT

Python3 icin hazirlanmis parcacik iz takip (particle tracking) modult.
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Gelistirme asamasi devam ediyor (Egitim icin kullanilabilir).
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APRICOT is a python3 module that simulates the behavior of particle beams in electromagnetic fields as they pass

through various beamline elements and calculates beamline parameters at the end of the beamline.
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APRICOT is a python3 module that simulates the behavior of particle beams in electromagnetic fields as they pass

through various beamline elements and calculates beamline parameters at the end of the beamline.
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APRICOT

Particle Tracking Module for python - Ali Can Canbay

APRICOT is a python3 module that simulates the behavior of particle beams in electromagnetic fields as they pass
through various beamline elements and calculates beamline parameters at the end of the beamline.

Installing via pip:

APRICQOT can be installed by running the following command in the console (all necessary modules will be installed
automatically).

pip install apricotbl ﬂ;

Manual Installation:

APRICQOT requires the numpy, scipy, and matplotlib modules. If these modules are not installed, you can install them
with the following command:

pip install -r requirements.txt ﬂ;

requirements.txt is available on APRICOT's github page.

Then, download the latest release and extract it. Enter the extracted file and run the following command via console:

python setup.py install ﬂ;
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Kullanim

import apricotbl

APRICOT modult betik dosyasinin basinda tanitiimalidir.

[ Beamline.py import apricotbl.BeamlineComponents as blc
0 BeamlineComponents.py
import apricotbl.Beamline as bl
[ Functions.py
() Graphs.py import apricotbl.Functions as fn
O Gunpy import apricotbl.Gun as gun
0 Matrices.py . .
import apricotbl.Graphs as gp
O Outputs.py
O Statisticspy import apricotbl.Outputs as out

... .
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Kullanim: Demet Uretimi

Rastgele Uretec:
Verilen parametrelerle uyumlu rastgele uretilmis bir demet olusturmak icin Functions modulindeki RandomBeam
fonksiyonu kullanilir.

ParticleTpye ‘electron’, 'proton’ or 'muon’
NumberOfParticles | Parcacik sayisi

BeamEnergy Demet enerjisi [keV]

Xx_rms x-eksenindeki RMS demet genigligi
y_rms y-eksenindeki RMS demet genisligi [m]
Z_rms z-eksenindeki RMS demet genisligi [m] (opsiyonel)
Emittance_x x-eksenindeki emittans [m-rad]
Emittance_y y-eksenindeki emittans [m-rad]
Alpha_x

Alpha_y

dE Enerji yayihmi [keV] (opsiyonel)

fn.RandomBeam(ParticleTpye, NumberOfParticles, BeamEnergy, x _rms, y rms, Emittance x, Emittance_y, Alpha x, Alpha_y, z rms, dE)

... .
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Kullanim: Demet Uretimi

Elektron Tabancasi:
Bir elektron tabancasina uygun demet tretmek icin Gun modulindeki ElectronGun sinifi kullanilir.

NumberOfParticles | Parcacik sayisi
r_Cathode Katot yarigcapi [m]
Temperature Katot sicakligi [°C]
Voltage Katot gerilimi [V]

Elektron tabancasini tanimlama:
egun = gun.ElectronGun(r_Cathode, Temperature, Voltage)

Demet Uretme:
egun.GenerateBeam(NumberOfParticles)

... .
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Kullanim: Demet hatti elemanlari

Suruklenme Tupu:

BeamLineComponent modultndeki DriftTube sinifi kullanilr.

blc.DriftTube(Name, Length)

Kuadrupol Miknatis:

Name

Eleman ismi

Length | Elemanin uzunlugu [m]

BeamLineComponent modulindeki QuadrupoleMagnet sinifi kullanilir.

Name

Eleman ismi

Length Elemanin uzunlugu [m]

Strength | Miknatis gucu

blc.QuadrupoleMagnet(Name, Length, Strength)
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Kullanim: Demet hatti elemanlari

Dipol Miknatis:

BeamLineComponent modullindeki DipoleMagnet sinifi kullanilir.

Name Eleman ismi

Length | Elemanin uzunlugu [m]

Angle Bikme agisi
ybend Y-ekseninde bikmek icin 1 yazilir (opsiyonel)

blc.DipoleMagnet(Name, Length, Angle, ybend)

Solenoid:
BeamLineComponent modultindeki Solenoid sinifi kullanilir.
Name Eleman ismi
Length Elemanin uzunlugu [m]

Strength | Miknatis guci

blc.Solenoid(Name, Length, Strength)
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Kullanim: Demet hatti olusturma
Demet Hatti:

BeamLine modulindeki BeamLine sinifi kullanilir.

bl.Beamline(Name, Elements)

Name

Demet hattinin ismi

Elements

Demet hattindaki elemanlar
(sirasiyla ve liste olarak verilir)

Demeti demet hattina gonderme:
Functios modulindeki TransportBeam fonksiyonu kullanilir.

fn.TransportBeam( Beam, beamline.Elements )

Elemanlarin icerisinde neler oldugu gortlmek istenirse:

fn.TransportBeam( Beam, beamline.Elements, dz )

Adim uzunlugunun (dz) eleman uzunluklarinin tam béleni olmasi gerekmektedir. Adim uzunlugunun minimum degeri milimetre cinsinden
olmasi Onerilir (10 mikrona kadar indirilebilir).
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Kullanim: FODO 0orgusu

FODO Orgisu:

F D F

BeamLine modulindeki FODO sinifi kullanilir.

Name

Demet hattinin ismi

DriftLength

Suruklenme tipt uzunlugu

QuadrupoleMagnetLength

Kuadrupol miknatis uzunlugu

QuadrupoleMagnetStrength

Kuadrupol miknatisin giici

bl.FODO(Name, DriftLength, QuadrupoleMagnetLength, QuadrupoleMagnetStrength)

FODO o6rgusit de demet hattina eleman olarak dahil edilebilir.
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Orms,x=2.83 mm

Orms,y=3.01 mm

Outputs modulundeki getBeam fonksiyonu kullanilir.

Ciktilar: Demet sekillenimleri

Beam Demet sinifi
path Ciktilarin kaydedilecegi dizin
tag Cikti etiketi

lappicoT "R

2000 4000

Np

out.getBeam(Beam, path, tag)

x' (mrad)

APRICOT

' (mrad)
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Ciktilar: Demet pozisyon grafikler

Outputs modilindeki getBeamPositions fonksiyonu kullanilir,

Beam

Demet sinifi

beamline.Element

Demet elemanlarinin listesi
(sirali)

path

Ciktilarin kaydedilecegi dizin

tag

Cikti etiketi
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Ciktilar

Graph modultindeki bazi fonksiyonlar, kaydetmeden gorsel Uretmek icin kullanilabilir.

Demet sekillenimi: xy, yz ve zx eksenlerindeki demet sekillenimlerini verir.
gp.plotBeamShape xy(Beam)

Phase Space:
gp.plotPhaseSpace(Beam)

Pozisyon grafigi: Demetin, demet hatti icindeki davranigini verir.
gp.plotPositionGraph( Beam, beamline.Elements )

Pozisyon grafigi (RMS): Demetin, demet icindeki davranigini RMS uzunluklara gore verir.
gp.plotPositionGraph RMSsize( Beam, beamline.Elements )

Beta Fonksiyonu:
gp.plotBetaFunctions( Beam, beamline.Elements )

... .
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