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Simulation and Detection of Helical
Ion-Paths in a small Cyclotron
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Overview

« History and development of the project
COLUMBUS

« Fundamentals of the simulation of the
acceleration process

« Relevance and Limits
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COLUMBUS - a small Cyclotron for
School- and Teaching - Purposes

Start in 2012

Presented on the Cyclotrons
2013 in Vancouver

First Beam in 2014

Workshops since 2015
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Experiment: Intensity vs Magnetic field
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Faraday - Cup
position fixed

fixed: position of the detector

variable: magnetic field
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Experiment: Intensity vs x-Position

puller elektrode

Intensity - Plot I(x)
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variable: position of the detector

fixed: magnetic field
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Input - Layer

Simulation - Layer

Presentation - Layer
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The Input - Layer

Parameter:

Coordinate System:

The Fields:




The Simulation - Layer

The Acceleration - Phase:
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. Simulation Engine I
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The Simulation - Layer .I

The Deflection - Phase:
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The Presentation - Layer ;t
The XY - Plot:

Spiralbahnen fir B = 66 mT, Uw=1200de f=5MHz

B =66 mT f, = 5,00 MHz
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The Presentation - Layer
The Intensity - Plot:

rel. Aufenthaltswahrscheinlichkeit fiir B = 66mT, f = 5MHz und Us ms=1zoov B - 66 mT f 1 5 00 MHZ
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The Presentation - Layer
The Intensity - Plot:

rel. Aufenthaltswahrscheinlichkeit der lonen fiir B = 131mT, f = 5 MHz und UE,-.u:e =1200V
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The Spectrometer - Plot:

T N e S M I e
B F ks tenstat in mT
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Conclusion:

good at qualitative analysis:
« good idea of ion-paths

« explication of intensity

careful with quantitative predictions:

e non constant ion beam from the ion-source

« loss of particles during the acceleration process

* measuring inaccuracy of the parameters
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Thank you
for
your attention



