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Abstract: The aim of this thesis is twofold. First, to select a data acquisition device that would
be suited for replacement of data acquisition card currently used for single channel counting
at Department of Nuclear Chemistry, second, to develop a data acquisition application that
would control the single channel analysis process and therefore replace Jednokandl application
currently in use.

The thesis is divided into two sections, theoretical and experimental. The theoretical part fo-
cuses on basic description of detector operation, pulse processing and associated electronic
components. Also, description of data acquisition system currently in use at Department of
Nuclear Chemistry and description of Jednokandl application is included, as this provides a
basis for the new device selection and requirements for newly developed Single Channel Coun-
ter application.

The experimental section is divided into four subsections concerning counting device selection,
development of the application, its validation and financial impact.

Based on compatibility and required properties, NI USB-6000 device was selected as new data
acquisition device.

Developed Single Channel Counter application is created in a way that provides intuitive user
experience while offering more advanced features than those of Jednokandl application.

In order to proclaim the modified data acquisition system capable of precise measurements,
validation of measured time, delay between automatic measurements and observation of statis-
tical character of radioactive decay was carried out.

Based on known cost associated with procurement of data acquisition devices and possible sa-
vings and opportunities associated with data acquisition system modification, short reflection
on financial aspect of this work and recommendation as if to go trough with the modification

was carried out.
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Abstrakt: Této praca sa potyka s dvoma cielmi. Prvym je vyber zariadenia vhodného k nahrade-
niu datovej karty urcenej k zberu dat sticasne pouzivanej na Katedre Jaderné Chemie, druhym
je vyvoj applikacie ovladajicej jednokanalovy zber dat a tym padom vhodnej k nahradeniu
stucasnej aplikacie Jednokanal.

T4to praca je rozdelend na dve &asti, teoreticki a experimentdlnu. Teoreticks ¢ast pojednédva
o zakladoch prevadzky detektorov, spracovani signalu a prislusnych elektronickych komponen-
toch. Této ¢ast taktieZ zahfiia opis sti¢asne pouzivaného systému pre zber dat vratane ovladacej
applikédcie Jednokanal, pretoze predstavuju zaklad pre vyber nového zariadenia a poziadavky
spojené s vyvojom aplikacie.

Experimentalna ¢ast je rozdelend na Styri podéasti, pojednavajiice o vybere zaraidenia pre zber
dat, vyvoji aplikéacie, jej validacii a finanénom dopade préce.

Na zéklade kompatibility a pozadovanych vlastnosti bolo ako zariadenie pre zber dat vybrané
zariadnie NI USB-6000.

Vyvinutd aplikacia Single Channel Counter poskytuje intuitivne uzivatelské rozhranie a navyse
pokrocilejsie vlatnosti ako méa aplikacia Jednokanadl.

Aby bolo mozné prehlasit modifikovany systém zberu dét za presne merajici, bola vykonana
validacia meracieho ¢asu, opozdenia medzi automatickymi meraniami a sledovanie Statistického
charakteru radioaktivneho rozpadu.

Na zéklade zndmych nékladov spojenych s ndkupom data zbierajucich zariadeni a moznych
uspor a prilezitosti spojenych s touto modifikdciou systému zberu dat, bola vykonand kratka
tivaha nad finatnym aspektom tejto prace a taktiez doporucenie, ¢i by mala Katedra Jaderné

Chemie implementovat tiito zmenu na vsetkych systémoch vyuzivajicich jednokanalové éitace.
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