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Zvonko Ogorelec in memoriam

The first six articles of this issue of the journal FIZIKA A are dedicated to the
memory of Professor Zvonko Ogorelec.1

Professor Zvonko Ogorelec was a very successful physicist in several branches of
solid-state physics, very much respected university professor at the undergraduate
and graduate level and very active writer of popular scientific articles.

Professor Zvonko Ogorelec was born in Zagreb, Croatia, on 29 May 1930. He
completed his primary and secondary education in his home town where he en-
tered in the autumn of 1950 the study of physics at the Faculty of Science and
Mathematics of the University of Zagreb. During the study, he was employed
part-time as a technician in the Physics Department where he participated, to-
gether with B. Saftić, in the construction of various instruments for the student
laboratories. He graduated in 1955 and was employed in 1957 in the Laboratory
for Electron Microscopy of the “R. Bošković” Institute in Zagreb where he started
his research work with Professor Z. Devidé. Soon after, he changed his position to
work with Professor M. Varićak, head of the Laboratory for semiconductors in the
“R. Bošković” Institute. In this Laboratory, he made many of his experimental
investigations of various effects in semiconductors, mostly of the I–VI type. Dur-
ing that time, he went to the laboratory of the Polish Academy of Science led by
Professor L. Sosnowski, who was a leading specialist for the research in synthe-
sis of semiconductor compounds and production of semiconductor monocrystals.
In 1959, he changed his permanent working position after he was elected to the
position of the assistant in the Physics Department of the Faculty of Science and
Mathematics of the University of Zagreb, but continued his research work in the
Laboratory for semiconductors, later Department of Solid State Physics in the “R.
Bošković” Institute, as part-time associate.

When the newly built Institute of Physics of the University of Zagreb was
completed around 1967, he founded there the Department for Semiconductors and
was the head of the Department for several years. As part-time collaborator, he
continued there his research work on properties of semiconductor compounds.

Since 1959, Professor Ogorelec was actively engaged in teaching at the Fac-
ulty of Science and Mathematics. He was also very active in the construction of
instruments and in setting up of student laboratory exercises, organizing of new
student laboratories and in writing, together with Professor M. Paić, of textbooks
for the work of students in the laboratories. He was elected to the position Dozent
(Assistant Professor) in 1968, Associate Professor in 1973 and Professor in 1983.
He taught several undergraduate and graduate courses, some of them introduced
by him: Experimental Techniques in Physics, Physics of Materials, and Semicon-
ductor Physics, and was in charge of the Student Physics Laboratories I, II, III

1We are grateful to all authors who dedicated their scientific papers to Professor
Zvonko Ogorelec.
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and IV, of the Higher Physics Laboratory and of the Solid State Physics Labora-
tory. Under his supervision, about 30 students made their diploma theses, seven
graduates completed their masters theses and 2 their doctoral theses.

After the new building of the Physics Department of the University of Zagreb
was built in 1991, he formed the Laboratory for Semiconductors in the Department
where he continued his research work even after retirement in the autumn 2000,
as Professor Emeritus, until the end of his life in 2003.

As mentioned above, the main results in the research work of Professor
Ogorelec are related to semiconductor physics. A good impression of that work
may be obtained by reading the titles of scientific articles in the list below. Of
course, even better by reading the articles.

Professor Ogorelec was among the very first scientists, both in Croatia and
worldwide, who in the early sixties started investigations of superionic conductors,
both of the pure ionic conductors (silver halogenides) and of the mixed electronic-
ionic conductors (copper and silver chalcogenides). Today, the superionic conduc-
tors form the basis of the technology of energy conservation, as well as of other
important applications, to mention just the sensors. The sensors were Professor
Ogorelec’s obsession, he had repeatedly returned his scientific interest to them,
and on many occasions he succeeded to develop them to the application level.

In his work on superionic conduction, Professor Ogorelec drew attention of the
research community with two articles. In his article in J. Phys. Chem. Solids 30
(1969) 149, he gave a simple model for the explanation of the complex dependence
of conductivity of Cu-Se on temperature and stoichiometry that proved to be
valid and is generally accepted. In the article in Europhys. Lett. 46 (1999) 56, he
discovered an unexpectedly high value of the magnetoresistance of Ag2Se, which
revived research interest for this compound.

Professor Ogorelec had a very close collaboration with the electronic industry
in Zagreb. He worked with the designers of semiconductor devices in their de-
partment for new electronic components. In that work, his broad knowledge and
great practical experience resulted in many practical semiconductor devices. In
this way, he promoted many new products, some of which can still be found on the
market. One such product of the electronic industry, developed at the end of the
seventies, is the linear semiconductor temperature sensor, used for measurement
and for control in the range −50◦ to 350◦ that has excelent performance.

Professor Ogorelec published 50 original articles in scientific journals, 23 arti-
cles in conference proceedings of which 4 were invited talks, 5 university textbooks
(these are listed below), 35 short conference contributions (published as abstracts),
13 articles in technical journals and 73 articles popularizing science.

For his research work, Professor Ogorelec received the Prize for Science of the
Town of Zagreb in 1976 and the Prize for Science “R. Bošković” of the Republic
of Croatia in 1989. For his work on popularization of science he received the Prize
of Republic of Croatia in 1994.

Editors
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Zvonko Ogorelec, List of scientific publications

[1] Z. Ogorelec, Einfache graphische Darstellung der für die Bedampfung elektronen-
mikroskopischer Präparate notwendigen Grössenangaben, Mikroskopie 16 (1958)
204 – 206.

[2] B. Čelustka and Z. Ogorelec, Density of conduction electrons and holes between
extrinsic and intrinsic conduction range, Glasnik mat.-fiz.-astr. 18 (1961) 383 –
392.

[3] Z. Ogorelec, Effect of argon pressure on the sublimation rate of magnesium,
Croat. Chem. Acta 35 (1963) 383 – 392.

[4] Z. Ogorelec, Electrical conductivity of semiconducting sodium telluride, Croat.
Chem. Acta 37 (1965) 49 – 54.

[5] Z. Ogorelec and B. Čelustka, Thermoelectric power and phase transitions of
nonstoichiometric cuprous selenide, J. Phys. Chem. Solids 27 (1966) 615 – 617.

[6] Z. Ogorelec and B. Čelustka, Coefficient of linear expansion in different solid
phases of cuprous selenide, Acta Metallurgica 14 (1966) 667 – 669.

[7] B. Čelustka and Z. Ogorelec, Electrical conduction and self-diffusion in cuprous
selenide at high temperatures, J. Phys. Chem. Solids 27 (1966) 957 – 960.

[8] Z. Ogorelec and B. Čelustka, On the relation between electrical conductivity and
phase transition in nonstoichiometric cuprous selenide, J. Phys. Chem. Solids 30
(1969) 149 – 155.

[9] B. Čelustka and Z. Ogorelec, On the preparation of some group I-VI semicon-
ducting compounds, Croat. Chem. Acta 41 (1969) 73 – 78.

[10] Z. Ogorelec, Mixed conduction in cuprous selenide at strong currents, Fizika 3
(1971) 73 – 78.

[11] B. Čelustka and Z. Ogorelec, Evaluation of some physical quantities in the two-
phase region in cuprous selenide, J. Phys. Chem. Solids 12 (1971) 1449 – 1454.

[12] Z. Ogorelec and D. Selinger, Some electrical properties of synthetic klockman-
nite, CuSe, J. Mater. Sci. 6 (1971) 136 – 139.

[13] Z. Ogorelec, R. Ročak and J. Ivić, The influence of stoichiometric deviations on
the microhardness of cuprous selenide, phys. stat. solidi (a) 6 (1971) K29 – K31.

[14] V. Čerić and Z. Ogorelec, Evidence for AC and DC electroluminescence of
CdS:Cu phosphors, J. Mater. Sci. 7 (1972) 359 – 361.

[15] Z. Ogorelec and N. Farago, Formation and rectifying properties of a barrier at
contact between CuSe and Mg, Fizika 4 (1972) 41 – 55.

[16] B. Mestnik, Z. Ogorelec and Ž. Ambrožić, Electrical properties of cubic CuSe
stable at room temperature, phys. stat. solidi (a) 10 (1972) 359 – 364.

[17] V. Čerić and Z. Ogorelec, Investigation of AC electroluminescence of CdS:Cu
powder phosphors, J. Phys. D 5 (1972) 1173 – 1175.
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[18] Z. Ogorelec, B. Mestnik and D. Devčić, A new contribution to the equilibrium
diagram of Cu-Se system, J. Mater. Sci. 7 (1972) 967 – 969.

[19] Z. Ogorelec, B. Mestnik and J. Turković, Metal-nonmetal transition in the Cu-
Ag-Se system, Solid State Comm. 12 (1973) 857 – 859.

[20] Z. Ogorelec, Ionic switching, Solid State Comm. 14 (1974) 65 – 67.

[21] Z. Ogorelec, Switching in a heterojunction, phys. stat. solidi (a) 26 (1974)
K57 – K59.

[22] A.Tonejc, Z. Ogorelec and B.Mestnik, X-ray investigation of copper selenides
CuSe, J. Appl. Cryst. 8 (1975) 375 – 379.

[23] Z. Ogorelec, Thermal switching in metals, Fizika 8 (1976) 53 – 60.

[24] Z. Ogorelec, Glass transition in sodium thiosulfate pentahydrate, Fizika 9 (1977)
131 – 142.

[25] B. Mestnik and Z. Ogorelec, Madelung constant of stoichiometric and nonstoi-
chiometric average crystals, phys. sat. solidi (b) 84 (1977) K37 – K41.

[26] Z. Vučić, D. Subašić and Z. Ogorelec, The determination of the crystal-liquid
interfacial tension in germanium, phys. sat. solidi (a) 47 (1978) 703 – 710.

[27] Z. Ogorelec, Superionic conductors in a centrifugal field, Solid State Comm. 27
(1978) 1341 – 1344.

[28] Z. Vučić and Z. Ogorelec, Magnetic properties of nonstoichiometric Cu-Se, J.
Magn. Magn. Mater. 15 – 16 (1980) 1175 – 1176.

[29] Z. Vučić and Z. Ogorelec, The unusual behaviour of nonstoichiometric cuprous
selenide at phase transition to superionic state, Phil. Mag. 42 (1980) 187 – 296.

[30] Z. Ogorelec and Z. Vučić, Amorphous subsystems in superionic conductors, Phil.
Mag. B 42 (1980) 617 – 625.

[31] Z. Ogorelec, Note on an old energy transformer, Amer. J. Phys. 48 (1980)
980 – 983.

[32] Z. Vučić, O. Milat, V. Horvatić and Z. Ogorelec, Composition dependent phase-
Transition splitting in cuprous selenide, Phys. Rev. B 24 (1981) 5398 – 5401.

[33] Z. Vučić, O. Milat and Z. Ogorelec, Influence of cation disordering on the elec-
tronic conductivity of superionic cuprous selenide, J. Phys. C 15 (1982) 3559 –
3564.

[34] Z. Ogorelec, Superionic conductivity versus ionicity, phys. sat. solidi (b) 112
(1982) 621 – 625.

[35] Z. Ogorelec and I. Aviani, Current-voltage characteristic of superionic AgS in
two coexisting phases, Fizika 15 (1983) 375 – 383.

[36] Z. Ogorelec, Sedimentation in superionic conductors, Solid State Ionics 15 (1985)
199 – 204.
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[37] Z. Ogorelec, Relation between the structure of metallic elements and their Hall
coefficients, J. Mater. Sci. Lett. 7 (1988) 117 – 118.

[38] M. Horvatić, Z. Vučić, J. Gladić, M. Ilić, I. Aviani and Z. Ogorelec, Electromotive
force of the superionic phase of cooper selenide, Solid State Ionics 27 (1988) 31 –
36.

[39] A. Tonejc, Z. Ogorelec and A. Bonefačić, Preparation of GaSb-InSb solid solu-
tions by rapid solidification, J. Mater. Sci. Lett. 7 (1988) 1086 – 1087.

[40] Z. Ogorelec, “Fresnelian” sensors, Microelectronics J. 19 (1988) 25 – 35.

[41] Z. Ogorelec and V. Radić, A photoelectrical tilt sensor, Sensors and Actuators
19 (1989) 95 – 104.

[42] A. Bonefačić, A. Tonejc and Z. Ogorelec, Enhanced solubility of gallium in
antimony, produced by rapid quenching, Scripta Metallurgica 23 (1989) 1121 –
1122.

[43] Z. Ogorelec, On the levitation of ordinary diamagnetics, Eur. J. Phys. 11 (1990)
185 – 187.

[44] Z. Ogorelec and V. Radić, Flux-angle characteristic of a LED: an approximate
equation, IEEE Trans. Electr. Devices 38 (1991) 2062 – 2063.

[45] M. Lučić Lavčević and Z. Ogorelec, Mechanical strain and structural phase tran-
sition in small particles, Fizika A 4 (1995) 647 – 652.

[46] Z. Ogorelec, On the shape of a rotating liquid surface, Eur. J. Phys. 16 (1995)
256 – 259.

[47] Z. Ogorelec, Promjena sastava i električni signali kao odziv materijala na mehaničke
sile, Strojarstvo 39 (1997) 281 – 289.

[48] Z. Ogorelec, A. Hamzić and M. Basletić, On the optimization of the large mag-
netoresistance of Ag2Se, Europhys. Lett. 46 (1999) 56 – 61.

[49] Z. Ogorelec, Thermal output of a current-carrying ferromagnetic wire: hysteresis
loss versus joule heat, Eur. J. Phys. 20 (1999) 201 – 204.

[50] Z. Ogorelec and A. Tonejc, Crystallization of glassy selenium during its plastic
deformation, Materials Lett. 42 (2000) 81 – 85.

Zvonko Ogorelec, List of scientific publications in
conference proceedings

[1] Z. Ogorelec, Sinteza i ispitivanje električnih svojstava I-VI spojeva, 4. Vakuum-
ski kongres, Bled 1968, Zbornik Kongresa p. 66.

[2] Z. Ogorelec, Utjecaj radijalne deformacije na otpor cijevi, 4. Vakuumski kongres,
Bled 1968, Zbornik Kongresa p. 14.

[3] V. Čerić and Z. Ogorelec, Elektrolumimiscencija CdS:Cu praška u dielektriku,
5. Kongres MFAJ, Ohrid 1970, Zbornik Kongresa, Vol.II (1972) p. 243.
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[4] Z. Ogorelec i N. Farago, Preliminarni rezultati ispitivanja ispravljačkog efekta
na kontaktu CuSe-Al, 5. Kongres MFAJ, Ohrid 1970, Zbornik Kongresa, Vol.II
(1972) p. 333.

[5] B. Mestnik, M. Paić i Z. Ogorelec, Ovisnost optičkih i električkih svojstava
monokristala CdS o temperaturi njihove sublimacije, 5. Kongres MFAJ, Ohrid
1970, Zbornik Kongresa, Vol. II (1972) p. 237.

[6] Z. Ogorelec i D. Selinger, Mjerenje disocijascijskog tlaka CuSe Knudsenovom
metodom, 5. Vakuumski kongres, Portorož 1971, Zbornik Kongresa p. 35.

[7] Z. Ogorelec i A. Bitti, Poluvodička svojstva prešanih i vakuumski stabiliziranih
uzoraka Ag Se, 6. Vakuumski kongres, Postojna 1973, Zbornik Kongresa p. 239.

[8] Z. Ogorelec, Switching efekt u SbSe-CuSe heterospoju, 3. Jugoslavensko savje-
tovanje o mikroelektronici, Nǐs 1975, Zbornik Savjetovanja p. T/61.

[9] Z. Ogorelec, Osnovna i primijenjena istraživanja amorfnih poluvodiča (Pozvano
predavanje), 4. Jugoslavensko savjetovanje o mikroelektronici, Ljubljana 1975,
Zbornik Savjetovanja p. U/11.

[10] B. Mestnik, D. D– urek i Z. Ogorelec, Fazni prijelaz drugog reda u CuSe, 5.
Jugoslavenski simpozij o fizici kondenzirane materije, Sarajevo 1976, Fizika Sup-
plement 8 (1976) 56.

[11] D. Subašić, Z. Ogorelec i Z. Vučić, Amorfni podsistemi, 5. Jugoslavenski simpozij
o fizici kondenzirane materije, Sarajevo 1976, Fizika Supplement 8 (1976) 85.

[12] Z. Vučić, D. Subašić i Z. Ogorelec, Med–upovršinska napetost kristal-tekućina
u germaniju, 5. Jugoslavenski simpozij o fizici kondenzirane materije, Sarajevo
1976, Fizika Supplement 8 (1976) 89.

[13] Z. Ogorelec, Superionski vodiči (Pozvano predavanje), 6. Jugoslavenski simpozij
o fizici kondenzirane materije, Kruševac 1978, Fizika Supplement II 10 (1978) 18.

[14] Z. Vučić, Z. Ogorelec i A. Tonejc, Kritini fenomeni na faznom prijelazu u supe-
rionsko stanje, 6. Jugoslavenski simpozij o fizici kondenzirane materije, Kruševac
1978, Fizika Supplement II 10 (1978) 18.

[15] Z. Ogorelec, Fotonaponska konverzija Sunčeve energije (Pozvano predavanje), 2.
Jugoslovanska konferencija o uporabi fizike, Bled 1980, Zbornik Konferencije p. 5.

[16] Z. Ogorelec, Kompozicijski induciran FCC-BCC fazni prijelaz u superionskom
sistemu Cu-Ag-Se, 7. Jugoslavenski simpozij o fizici kondenzirane materije, Ohrid
1980, Fizika Supplement I 12 (1980) 229.

[17] M. Ilić, V. Radić, Z. Ogorelec i Z. Vučić, Silicijski temperaturni senzor, Simpozij
o elektronskih sestavnih delih in materijalih, Ljubljana 1981, Zbornik Simpozija
p. 179.

[18] Z. Ogorelec, Senzori: definicija, ustrojstvo i princip rada (Pozvano predavanje),
Simpozij o elektronskih sestavnih delih in materijalih, Ljubljana 1982, Zbornik
Simpozija p. 11.

[19] Z. Ogorelec, Optoelektrični senzor koncentracije, 3. Jugoslavenski simpozij o
primjeni fizike, Beograd 1985, Zbornik Simpozija p. V.
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[20] Z. Ogorelec, “Fresnelian” Sensors (Invited Talk), 16. Yugoslav Conference on
Microelectronics, Zagreb 1988, Proceedings of the Conference p. U-71.

[21] A. Bonefačić, A. Tonejc and Z. Ogorelec, Solid solutions of gallium in antimony
produced by rapid quenching, 11. Yugoslav Symposium on the Physics of Con-
densed Matter, Donji Milanovac 1988, Fizika Supplement I 21 (1989) 303.

[22] Z. Ogorelec, Applied physics of semiconductors: The case of sensors (Invited
Talk), 10. Yugoslav Symposium on the Physics of Condensed Matter, Sarajevo
1986, Fizika Supplement II 22 (1990) 75.

[23] Z. Ogorelec, Istraživanje i razvoj senzora (Pozvano predavanje), Simpozij “Um-
jetna inteligencija pri mjerenju i vod–enju”, Zagreb 1992, Zbornik Simpozija p.
7.

Zvonko Ogorelec, University textbooks

[1] Z. Ogorelec i M. Varićak, Odabrana poglavlja fizike (praktikum) IV dio, Sveučilǐste
u Zagrebu, Zagreb 1967.

[2] Z. Ogorelec, Vǐsi fizički praktikum I dio, 1. izdanje: Sveučilǐste u Zagrebu,
Zagreb 1972, 2.izdanje: Sveučilǐsna naklada Liber, Zagreb 1978.

[3] M. Paić i Z. Ogorelec, Fizička mjerenja III, Sveučilǐste u Zagrebu, Zagreb 1973.

[4] Z. Ogorelec, Staklo, Sveučilǐste u Zagrebu, Zagreb 1979.

[5] Z. Ogorelec, Praktikum iz fizike čvrstog stanja, Sveučilǐsna naklada Liber, Za-
greb 1985.
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