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Up-to-dateness of the dissertation

The topic of dissertation is very up-to-date. The evaluate doctoral thesis deals with design
and realization of the proporcional detectors utilization in Méssbauer spectroscopy
covering large group of Méssbauer effect observations.

Formal structures and organization of the dissertation

The presented work has 55 pages including the references and appendices. The thesis
document has the following structure:
. Introduction
. Méssbauer spectroscopy
. Proportional gas counters
. Toroidal proportional gas counter
. Cylindrical proportional gas counter
. Conclusions
References
List of publication
Apendixes
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General structure and organization of the dissertation is adequate, correct and logical,
although.

The contents of the thesis document are technically sound and deep. covering all aspects
of the described work. In addition, the dissertation provides an excellent overview of the
current state of the art of the Mdssbauer spectroscopy and proportional gas counters.

The bibliography section contains majority of relevant work and is fully adequate to the
presented thesis.
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Completion of the dissertation objectives

The dessertation objectives of the thesis are not mentioned in a separate chapter, but at
the Introduction of work on page 7 the main aim of this dissertation is mentioned - to
introduce a new toroidal proportional gas flow counter prototype enabling the 6.4 keV
X-rays and the 14.4 keV gamma rays registration in almost 2 geometry.

I can say that the main goal is met in the chapters 3, 4 and in appendixes 1, 2 and 3.
Assessment of the methods used in the dissertation

The methods used for the dissertation work are in accordance with the methodology of
the scientific work. The dissertation contains description of the problem, problem
formulation, hypothesis determination, deduction from the hypothesis, experiment and
evaluation of the experiment. I have no comments on the methodology used.

Evaluation of the results and contributions of the dissertation

The results of the dissertation starting with page 19. The disertant firstly described the
proposed toroidal proportional gas counter, including the experimental configuration and
the measuring apparatus. Then, in charts and tables, he demonstrate the properties of a
toroidal proportional detector for different supply voltages and different gas
compositions. Then the dissertant gives the same for the cylindrical proportional gas
counter.

All results and contributions are convincingly documented in this dissertation.

Remarks, objections, notes, and questions for the defense

I agree, that the presented detector is easy to handle and its main advantage is that it does
not require any sample preparations to measure backscattering Mossbauer spectra.
Obviously, the detector could also be used to register low-energy gamma rays and in this
case it could find an application in the transmission Mdgssbauer spectroscopy or the
backscattering gamma Mdssbauer spectroscopy.

The advantage of this dissertation is considerable application potential.

Questions for oral defense:
1) Explain why you chose the toroidal shape of the detector for your design?
2) Explain why the toroidal shape of the detector is more suitable for reflection geometry
and why the cylindrical shape of the detector is more suitable for transmission geometry.
3) Can you compare your results with the results of other authors?
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The overall evaluation of the dissertation

The use of English langnage is adequate, although a number of minor formal issues can be
found. However, the overall quality of text is good and the thesis as a whole document
provides clear description of the subject matter and the contributions made by the student.
Quality of all graphics and illustrations provided in the thesis is very good, further
contributing to the overall merit of the thesis.

The whole work is abundantly accompanied by the author's publication work. Citations
and publishing activities are in line with the usual standards. | have not found indication
of plagiarism.

Statement on the recommendation of the dissertation for the defense

Author in this thesis has demonstrated the ability to work independently in the specified
field, and the thesis meets the standard requirements on a dissertation in the field. In
accordance with par. 47 letter (4) of the Law Nr. 111/1998 (The Higher Education Act)
I recommend that the dissertation is accepted and the candidate proceeds to oral defense
with the aim of receiving the Ph.D. degree.

Brno September 28, 2018 prof. Ing. Véclav Pfenosil, CSc.

Faculty of Informatics Masaryk University



Posudek

disertatn{ prace Mgr. Lukase Koufila
"Design and optimization of proportional gas flow counters for M&ssbauer spectroscopy®.

Disertalni prace Mgr. Lukase Koutila byla vypracovana pod vedenim $kolitele doc. RNDr.
Jitiho Pechouska, Ph.D., na Pfirodovédecké fakulté UP v Olomouci. Je zaméfena na
konstrukci, testovani a optlmahzam proporc:lonalmch detektor vhodnych pro vyuziti

v méssbauerovské spektroskopii na izotopu >'Fe,

Prvni kapitola struéné popisuje fyzikalni principy Méssbauerova jevu, metody jeho
pozorovéni a experimentalni sestavy pro Mdéssbauerovu spektroskopii. V nédsledné &ésti price
jsou rozebrany hlavni parametry propor(:lonalmch detektorh vzdy s ohledem na aplikace v
mossbauerovské spektroskopii na izotopu >'Fe, tj. vhodné pro detekei rentgenovského a gama
zafeni v intervalu energii p¥iblizng 1 + 25 keV. Je zde definovino posuzovani a&innosti
detektoru, jeho energetického a asového rozlifeni a moZné plynové naplnég.

Ve ticti kapitole je teorie aplikovana na konstrukcei a testovani proporcionalniho detektoru
valcového provedeni. Ctvrta kapitola je pak vénovéna detektoru cylindrického tvaru, kde je
mimo jiné zdlraziiovana moZnost aplikace pro uréovani cbsahu austenitu pomoci
missbauerovské fizové analyzy. Nésleduje kratké shrnuti. 'V praci je uvedeno 8 publikaci, ve
kterych je Mgr. Lukas Koufil spoluautorem.

Prace je napsdna v angli¢tin€. PouZity maly font na prvni pohled piisobi, e se jedné o krats{
préici. Teprve pfi ¢teni tento dojem zmizi. V préci je pom&mé velké mnoZstvi obrazkd, fada

z nich je za hranici dobré Citelnosti. Seznam citované literatury uvedeny v zav&ru obsahuje 65
poloZek.

Disertaéni prace Mgr. LukaSe Koufila je zam&fena na problematiku, jeji¥ feSeni mé dopad do
oblasti zékladniho vyzkumu i pro praktické aplikace. Price miZe byt rovn&Z vyuZita

ve vyuce, nebot’ poskytuje zdkladni informace o principech proporcionilnich detektorti a
jejich moZném pouZiti.

Pozndmky a dotazy:

I. 'V préci jsem postradal informaci o typu matrice pouZitého méssbauerovského zafice.

2. Chybi tdaje o materidlu a rozmérech anody, materialu a kvalité vnitiniho povrchu
télesa detektoru.

3. Byl posuzovan vliv vzijemné geometrie zafeni a anody v detektoru valcového
provedeni zejména pro naplii Ar, Ar+CH,?

4. Z Ceho vychazela kalibrace osy x (kanal()?

5. Je mozné, Ze ,,comptonovska™ hrana (obr. 52} je pfekryta jinym typem zafeni?

6. Byla provedena méfeni posuvu spekter v disledku riizného poétu dopadajicich
(registrovanych) fotonii?

7. Jak je to s procesem starnuti detektorit a moZnosti vzniku Malterova jevu?



Zaver.

Disertaéni prace Mgr. Lukése Koutila ma vysokou trovefi. Autor prokézal znalost fe§ené
problematiky, schopnost samostatné védecké prace vEetn& publikace vysledkd. Predkladana
disertace podle mého ndzoru splituje viechna kriteria kladend na disertaéni praci, a proto ji
doporutuji k obhajob&.

V Brné dne 20. 9. 2018

Ing. Oldfich Schneeweiss, DrSc
Ustav fyziky materidli AVCR, v.v.i.
Zizkova 22, 61662 Brno



