/q?-}';@ gff POSUDEK VEDOUCIHO
oF Sy [ ZAVERECNE PRACE

I. IDENTIFIKACNI UDAJE

Nazev prace: Spectroscopic High Dose Rate Gamma-Ray Detector
Jméno autora: Marek Hudec

Typ prace: Diplomova prace

Fakulta/ustav: Fakulta elektrotechnickd €VUT v Praze
Katedra/ustav: Katedra Fidici techniky

Vedouci prace: doc. Ing. Antonin Platil, Ph.D.

Pracovisté vedouciho prace:  Katedra méreni FEL

Il. HODNOCENI JEDNOTLIVYCH KRITERI{

Zadani narotné

Hodnoceni narocnosti zaddni zévéreéné préce.

Zadani predstavuje znatn& obsahly a komplexni problém, ktery pln& vytizil kapacitu studenta b&hem feéeni. Dal3( pokracujicf
prace na problému by mohla vést a? k disertaci na dané téma.

Splnéni zadani spinéno

Posudte, zda pfedloZend zdvéreénd prdce splfiuje zaddni, V komentdri pfipadné uvedte body zaddni, které nebyly zcela
spinény, nebo zda je prdce oproti zaddni rozsitena. Nebylo-li zaddni zcela spinéno, pokuste se posoudit zdvaZnost, dopady a
pfipadné i priciny jednotlivych nedostatka.

Odevzdana diplomova préce piné odpovidé zadéni, viechny hlavni body se podafilo splnit.

Aktivita a samostatnost pfi zpracovani prace vybornd

Posudlte, zda byl student béhem feseni aktivni, zda dodrioval dohodnuté terminy, jestli své FeSeni prabéiné konzultoval a zda
byl na konzultace dostatecné pripraven. Posudte schopnost studenta samostatné tvirci prdce.

Student pracoval o celou dobu iniciativné a samostatné, aktivné vyhledaval literaturu, identifikoval problémy a moZnosti
feSeni. Samostatné proved| navrh elektroniky a naprogramoval simulace metodou Monte Carlo a analyzu dat. Také proved|
vyhodnoceni a testy k optimalizaci elektroniky detektordl. Student pIn& prokazal schopnost samostatné préce s jen malou
pocateéni podporou.

Odborna troven velmi dobra
Posudte droveri odbornosti zdvérecné prdce, vyuZiti znalosti ziskanych studiem a z odborné literatury, vyuZiti podkladd a dat

ziskanych z praxe.
Student prokazal velmi dobrou odbornou trovef, vyuzil znalosti zejména z odborné literatury, &asto nad ramec znalosti ze

studia.

Formdlni a jazykova trovef, rozsah prace velmi dobrd

Posudte sprdvnost pouZivani formdlnich zGpist obsaZenych v prdci. Posudte typografickou a jazykovou strénku.

Préce je formdIné& a typograficky velmi dobfe zpracovéna. Misty jazykova Grovefi trpi vinou nedostatku éasu vénovaného
sepisovani textu po fasové ndrotné experimentalni &4sti prace.

Vybér zdroja, korektnost citaci vybornd

Vyjadrete se k aktivité studenta pfi ziskdvdni a vyuzivani studijnich materidls k FeSeni zvéreénd prdce. Charakterizujte vybér
pramenu. Posudte, zda student vyuZil vSechny relevantni zdroje. Ovéfte, zda jsou viechny prevzaté prvky fadné odliseny od
vlastnich vysledki a tvah, zda nedoslo k poruseni citacni etiky o zda jsou bibliografické citace uplné a v souladu s citaénimi
zvyklostmi a normami.

Student shromazdil velké mnoistvi relevantni odborné literatury (zejména odbornych tasopiseckych &lank() pouité a
citované v préci. Citace jsou odpovidajicim zplisobem uvedeny v textu a odliSeny od vlastnich pFispévka.

Dalsi komentare a hodnoceni
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Vyjddrete se k urovni dosaZenych hlavnich vysledky zdvéreéné prdce, napf. k urovni teoretickych vysledkd, nebo k trovni a
funkénosti technického nebo programového vytvofeného feseni, publikacnim vystupim, experimentdini zruénosti apod.
Prace obsahuje dosti rozsdhlou experimentaini £3st, ktera sama o sobé pfedstavuje cenny pfispévek k fesené problematice.
DosaZiené teoretické i praktické vysledky jsou relevantni, cenné a ufitetné pro dal3i vyvoj environmentalnich monitorovacich
zafizeni s cilem komercializace vysledka.

111. CELKOVE HODNOCENi A NAVRH KLASIFIKACE
Shriite aspekty zdvérecné prdce, které nejvice ovlivnily Vage celkové hodnoceni,

Diplomova prace Marka Hudce je odborné naroénd (vysoko nad rémec beiného utiva studijniho programu) a
obsahuje rozsahlou experimentalni &ast véetné odpovidajiciho shrnuti vsledkd a zavér( pro dalsi vyvoj
praktickych produktd. Kromé toho rovnéz shrnuje vysledky obsahlé re¥erée odborné literatury.

PredloZenou zavére€nou praci hodnotim klasifikaénim stupném A - vwhorné.

Datum: 22. 5. 2015, v Praze Podpis:
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I. IDENTIFICATION DATA

Thesis title: Spectroscopic High Dose Rate Gamma-Ray Detector
Author name: Bc. Marek Hudec

Thesis type: diploma

Fakulty: Fakulta elektrotechnicka (FEL)

Department: Katedra fidici techniky

Thesis opponent: Dr. Sascha Reinhardt

Workplace of the opponent:  ENVINET GmbH, Hans-Pinsel-Strasse 4, 85540 Haar

Il. HODNOCEN( JEDNOTLIVYCH KRITERI|
Thesis assignment exceptionally demanding

Evaluate the demandingness of the thesls.
The thesls assignment Is to investigate spectroscopic gamma radiation detectors for the application in high dose rate flelds
{up to hundreds of mSv/h) and environmental conditions which a normal for the in-situ environmental maonltoring.

Compliance with the assignment accomplished
Consider compliance of the work with the thesis assignment, Comment on any missing parts or parts extending the
assignment. In case the assignment was not fully accomplished, try to review jts relevancy and consequences.

The thesls covers fully the assignment.

Solution procedure excellent
Review the methods and procedures selected by the student in order the treat the problem.

The student first reviews the basic detection techniques which are needed for gamma radiation spectroscopy and identifies
the important properties of detector material and electronic. In the next the student gives an overview aver the possible
materials (scintillators/semiconductors) with the different properties. For the different materials the student carries out
Monte Carlo simulation using a software package Geant4. The simulation provides details about the influence of gamma
photon energy and also the detector geometry. In the next step the student selected the detector material based on the
previous conslderations and availability on the market. The detector setup is discussed as well the electronic deslgn. Also
the method of measurement is presented and explained. The methods (radiation and temperature measurements) are well
selected and described. The obtained results of the temperature and radlation measurements are presented and discussed
in relation to the assignment of the work. The change of the properties of the spectrum and the change of deduced values

as function of temperature or radiation level is discussed and presented.

Technical (scientific) quality B - very good
| Review the level of scientific quality, use of knowledge obtained from study and from scientific sources, usage of data.

The quality of the thesis is very good. The current status of scientific knowledge is investigated and provided in the thesis
bibliography. The used knowledge for the thesis is not only the knowledge obtained from study it goes beyond. Many
physical aspects are discussed, explained and respected In the work. This additianal knowledge is acquired from scientific
literature and textbooks. The data are prepared and [llustrated very good. For some discussion an uncertainty evaluation of

the obtained values may be useful to confirm the discussion (e.g. Figure 7.16 and connected discussion). Also the given
conclusions are excellent and serious.

Formal and language quality, thesis size and its structure B - very good

Comment on the correctness of terminology and formal notations contained in the thesis. Review the typography and
language quality of the work. _ e

The thes’s is well structure and good to read, Even readers which are unfamiliar with radiation détécﬁcn?rﬁ are guided through
the topic very well. The thesis size Is well suited to the content and work. The language is good. Sometimes ;the.fnrmulation
for physical topics may be not the same as an expert would it be used (e.g. Page 9 “ultimately thin peaks” would be replaced
may by with “peaks limited by the natural linewidth”). Overall the used formulations are correct and good. Some reférences

in the thesis are missing {e.g. page 39 "??” and page 50 “??").
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| Selection of sources, citation correctness A - excellent

Comment on activity of the student in terms of obtalning study materials and data from other sources for the purpose of
his/her work. Characterize the selection of sources, Evaluate whether the student used all relevant sources. Check if oll
adopted ideas and elements are correctly distinguished from those of the student’s own and that the student followed the
rules of citation ethic, the bibliography citations are complete and in accordance to the citation practice and standards.

The student clearly distinctive his ideas from ideas provided in literature. Also the selected literature Is well selected and
very relevant for the work. Different sources of literature are respected as scientific publication, textbooks, publication from
relevant authorities as IAEA and product information from manufactures.

Other comments and rating

Comment the level of achieved main results of the thesls, e. g. the level of theoretical results or functionality and utility of o
presented technical solution, the publication outputs, practical skills ({experiments) etc.

The achieved results are an outstanding work covering a very difficult topic of gamma spectroscopy in the high dose rate
range (several 100 mSv/h). The student shows the possibilities and limits for such detector using the current avallable
technique on the market. The technical solution Is the approach to cover all requirements which a given in environmental
radlation monitoring as demanded by the market. Also the experimental relation is very well explained and excellent

Hlustrated.
The rating is excellent.

lll. OVERALL RATING, QUESTION FOR DEFENSE, CLASSIFICATION PROPOSAL

Summarize aspects of the thesis, that mostly influenced your overall rating. Include your questions for the student
that shall be answered during the thesis defense in from of a qualification commission,

The overall rating is influenced mostly due to the complexity of the topics handled in the thesis. Also many topics
are not directly related to the study and the student must acquire and use the knowledge additional to the
knowledge obtained already during the study.

Questions:

What would he change in a future setup?

For the presented thesis, | propose the following classification degree: A - excellent.

Date: May 21, 2015 Signature:

ENVINET

Hano-Pinsel-Str, 4, 85540 Haar, Germany
Phone: +49 (0)89 / 45 66 57-0

www.envinel.com
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