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AvATTUEN CUOTUATOG OLCUPUATOU EAEYXOU TOU gmttayuvti Tandem

IHepiinyn

AVTIKEILEVO TNG TOPOVCAC TTLYLOKNG Etval 1 avATTLEN VOGS GLOGTHLATOS OIGVPUATOV EAEYYOL
TOV TPOPOSOTIKOY TV TNYOV 10VI®mV ToL emttayvvty Tandem mov oteydletor oto EOvikd
Kévtpo Epevvag Qvowov Emomuov (EKEDE) «Anuokpirogy. Apyikd mapovcidletor o
TpOTOG AerTovpyiog Kot 1 dour Tov emttayvvty Tandem kot to TpoPARUATH TOV TPOKVITTOVY
amd TV Asrtovpyict TOL. TN GLVEYELWN, YIVETOL piot GOVIOUN TOPOLGINGT OPIGUEVMV TOTMV
eEEMYUEVOV GLOTNUATOV GE GUYYXPOVOLS EMTAYLVTEG Kol OKOAOLOEL OVOALTIKY] TEPLYPOPT|
™G avayKodTNToS OVATTUENG TOV GULOTHUOTOC OCVPUOTOL EAEYXOVL KOOMDG Kol TmV
TPOOLLYPOPAOV TOV TPEMEL Vo, TANPOl, Ommwg YounAd KOGTOG Kol EVKOMO  OTNV
TOPOUETPOTTOINGT TOV, HE Pdomn TG ekAoToTE OavaykeS. AkKoAovBel m meprypagn ToV
TEYVOLOYIDV TTOV YPNCLULOTOMONKAY, TV TPOPANUATOV TOV TPOEKLYOAV KOl 1 OVOAVTIKY
JoUT| TOL TEAMKOV GUGTHLOTOS TOL JOKIUACTNKE EKTETOUEVO TTAVD GTOV €mttayvvn. TEAoG,
aKoAoVOOVV CLUTEPACUATO, TPOTEWVOUEVEG PEATIOCEI KOl TPOONTIKEG EMEKTAONG TOV
CLGTHIOTOG, LE GTOYO TNV TANPT a&loToiNcT TOV SLVVATOTHTMOV OGS AGVPLOTHG OPen-source
TAQTQOPLLOG.

H napovoa nruyiokn epyoacio mpaypatorombnke ota mhaicia g cvvepyaciog Tov Tunpatog
Hlektpordymv kot Hiektpovikddv Mnyavikev tov Tlavemompiov Avtikng ATtikng pe 1o
Epyaotipro tov Emitoyvovty Tandem tov EKE®E “Anudkprroc” (Epyo CALIBRA /
MIS5002799 / EXIIA 2014-2020).

A&Eerg — Kheowa

Emtayvvtig, ovotnua eiéyyov, Arduino, XBee, AcOpupotn Emwowovia, mAoteoppeg

aVOLYTOL KMOTKOL, MKPOEAEYKTEG,
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Abstract

The goal of this thesis is the development of a wireless control system of the ion sources’ power
supplies of the Tandem particle accelerator that is located at the National Centre for Scientific
Research (NCSR) “Demokritos”. The Tandem accelerator structure and functionality is presented as
well as the accelerator’s malfunctions under certain circumstances. Additionally, advanced control
systems of modern particle accelerators are presented. Then, the importance of the development of
this wireless control system is analyzed and the specifications it must conform to, such as low cost
and flexibility, depending on the operational needs. Next, the technologies that were used on this
project and the problems that occurred during the system’s development are presented as well as the
structure of the system and its functionalities that were tested thoroughly both in the lab and on the
accelerator. Finally, future development and expansion of the current control system of the Tandem
accelerator are presented in order to utilize the full spectrum of capabilities that a wireless open-
source platform has.

This thesis has been implemented in the framework of the collaboration of the Electrical and
Electronics Engineering Department of the University of West Attica with the Tandem Accelerator
Laboratory of NCSR “Demokritos” (Project CALIBRA / M1S5002799 / ESPA 2014-2020).

Keywords

Accelerator, Control System, Arduino, XBee, Wireless Communication, open source platforms,
microcontrollers.
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