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Education
Year Faculty/department - University/institution - Country
1998 PhD in physics - Faculty of Physics — West University of Timisoara — Romania
1992 Bachelor’s in physics - Faculty of Physics — West University of Timisoara — Romania

Positions - current and previous

Year Job title — Employer - Country

2008- Professor - West University of Timisoara (University), Faculty of Physics, Romania

Romania

2003-2008 Associate Professor - West University of Timisoara (University), Faculty of Physics,

1998-2003 Lecturer - West University of Timisoara (University), Faculty of Physics, Romania
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1995-1998 Teaching Assistant - West University of Timisoara (University), Faculty of Physics,
Romania

1992-1995 Junior teaching Assistant - West University of Timisoara (University), Faculty of Physics,
Romania

Project management experience

Year Project title - Role — Funder — Budget — link to project webpage

2005-2008 | Transport phenomena and structure formation at the micro/nanometer scale in
biomedicine and materials science (Nanosim), Director, CEEX —Research Excellence
Program, nr.11/2005, Budget: 370.000 EURO
Webpage: http://quasar.physics.uvt.ro/~vizman/nanosim/

2010-2013 | Study of the influence of forced and natural convection on impurity segregation and
coating stability in the ingot growth of multicristalline Silicon for photovoltaic
applications (CONSIL), Director, PN-II CAPACITIES, Partnership IFA-CEA France,
nr.2/2012, Budget: 110.000 EURO
Webpage: http://quasar.physics.uvt.ro/~vizman/CONSIL/

2011-2014 | Control of melt flow in a directional solidification configuration using an
electromagnetic field, Director, PN-II IDEAS, PN-II-ID-PCE-2011-3-0789, 202.000
EURO
Webpage: http://quasar.physics.uvt.ro/~vizman/idei_dv/

2014-2016 | High energy radiation effects on some fluoride and semiconducting crystals, Director,
PN-II CAPACITIES/RO-CERN, nr. E13/2014, 155.000 EURO
Webpage: http://quasar.physics.uvt.ro/~vizman/ELICRYS/

2016-2019 | Physical and numerical experiments for studying the laser accelerated particles and their
interaction with crystalline materials, Director, PN-IIl CAPACITIES/ELI-RO, nr.
32/2016, 250.000 EUR
Webpage: http://quasar.physics.uvt.ro/~vizman/ELICRYS2/

2018-2021 | Technological paradigms in the synthesis and characterization of structures with variable
dimensionality, VARDIMTECH, Responsible of the WUT team, PNIII — PCCDI, nr.
75PCCDI/2018,

Webpage: https://infim.ro/project/vardimtech/

2018- Director of the Physics Department and since 2023 also the operational manager during

present the building of the institute ICAM - “Advanced Environmental Research Institute”.

ICAM is a new research institute at West University of Timisoara build from structural
fonds with an investment of more than 10.000.000 EUR.
Webpage: www.icam.uvt.ro
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Other relevant professional experiences

Year Description - Role
2020- Member of the Physics Commission of the National Scientific Research Council
2015-2019 Member of the Physics Commision of the National Council for the Recognition of

Degrees, Diplomas and Certificates (CNATDCU)

2019-present

Vicepresident of the Physics Commision of the National Council for the Recognition
of Degrees, Diplomas and Certificates (CNATDCU)

2013-2018

Secretary of the European Network of Crystal Growth,
https://encg.info/former committees.html

2023-present

Elected member of the Executive Committee of the International Organization for
Crystal Growth, https://www.iocg.org/about/officers.php

2024-present

2024 Member of the commission for awarding the prize for Energy and advanced materials
at the Romanian research gala 2024

2014 ,2016 Chaiman of the TIM14, TIM15-16 Physics Conference, Timisoara, Romania

2015, 2018 Member of the Scientific Committee at the 5%, 6™ European Conference on Crystal
Growth 2015(Italy),2018(Bulgaria)

2016, 2023 Member of the Scientific Committee at the 18", 20" International Conference on
Crystal growth 2016(Japan), 2023 (Italy)

2006, 2009, Member of the Scientific Committee at the 5™ ,6™ 7%, 8" 9% International Workshop

2012, 2015 on Modeling in Crystal Growth, 2006 (Germany), 2009(USA), 2012(Taiwan),
2015(Belgium), 2018(USA)

2023 Organizer of the summer school “Energy communities in mountain villages " in the
frame UNITA university alliance project

2024 Chairman of the of the 11™ International Workshop on Modeling in Crystal Growth,
2024, Timisoara, Romania

2012-2016, Director of the Doctoral School of Physics, West University of Timisoara

2020-2024

2016-2020, Dean of the Physics Faculty, West University of Timisoara

2018-present

Director of the Research Center in Physics of Materials and Renewable Energies at
West University of Timisoara (MATREG),
https://physics.uvt.ro/cercetare/centre-de-cercetare/

2018-present

Member of the board of directors for the DRIFMAT-cluster (Distributed Research
Infrastructure for Future Materials, Applications and Technology), https://drifmat.ro/
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C.3 Narrative CV

Prof. Dr. Daniel Vizman is professor of Physics at West University of Timisoara, Romania with over 30 years
of experience in higher education and research. He graduated in 1992 from Faculty of Physics, West University
of Timisoara, Romania and received in 1998 a PhD in physics from the same university.

Throughout his career he taught the following courses: Classical Mechanics, Statistical Physics,
Thermodynamics, Computational Physics, Modeling Crystallization Processes, Transport Phenomena.
During his PhD studies he benefited from a DAAD (German Academic Exchange Service) fellowship (1995-
1996) at the Institute for Material Science, University of Erlangen - Nuernberg, Germany. Between 1999-2000
he was with the Fraunhofer [IsB Institute, Erlangen, Germany under a PostDoc scholarship of Alexander von
Humboldt Foundation, Germany. During 2000 to 2010 he completed several stages at Fraunhofer Institute in
Erlangen as a coordinator of STHAMAS 3D software development team. He held seminars in the field of
crystallization process modeling for researchers from the research and development departments of world
leaders in the industry of obtaining Si and GaAs crystals (from Germany, Korea, Japan, USA).

Since 2009 Daniel Vizman is a PhD adviser and until now 10 doctoral theses have been completed under his
guidance, two of them in the international co-supervision. He supervised over 20 dissertation and bachelor's
theses. He was also a mentor for 5 Postdocs (2 of them won projects in the national competition for PostDocs
projects).

Prof. Daniel Vizman was strongly involved in the project team that built the I[CAM- “Advanced Environmental
Research Institute” at the West University of Timisoara. At first as director of the physics department, then
from 2023 as operational director also. Today ICAM is a modern institute with state-of-the-art equipment,
where the crystal growth laboratory is at an international level, constituting a solid basis for achieving the
objectives of this proposal.

Research activity:

The main research results of Prof. Dr. Daniel Vizman in the last 20 years were in the field of optimization of
crystallization processes by means of numerical modelling and experiments. A special focus was put on growth
of silicon crystals (with both electronic and photovoltaic applications) and optical crystals (with laser and
solid-state LED-based lighting applications).

During the collaboration with the Fraunhofer Institute IISB, Erlangen, Germany (mainly during a Humboldt
fellowship), Prof. Dr. Daniel Vizman was the leader of the group that developed the STHAMAS3D software
for modelling the crystal growth processes. The software has been used by the majority of the leaders in the
silicon crystal growth industry in Germany, Korea, Japan and USA. Using this program there were obtained
outstanding results in the field of modelling and optimization of crystal growth processes:

e 3D modelling and optimization of Vertical Gradient Freeze (VGF) process. Use of Rosseland
approximation for the study of radiative heat transfer in semi-transparent crystals. [1]

e 3D modelling and optimization of Si-Czochralski process. For the first time the prediction of
temperature fluctuation in the melt for various crystal and crucible rotation rates were validated to
experimental results. [2]

e Prediction of the influence of different types of magnetic fields (vertical, horizontal and cusp) on the
S-L interface shape and on melt flow in Czochralski, Bridgman and VGF crystal growth processes. [3]

e A complex model was developed for Electromagnetic Czochralski process and results were validated
to experimental results on interface shape obtained at NEC, Japan. [4]



e Study of the influence of the melt flow on the interface shape in a silicon ingot casting process. [5]

At West University of Timisoara, Prof. Dr. Daniel Vizman has built up a research group in the field of growth
and characterization of bulk crystal. One of the very productive directions of the last ten years has been the
optimization of directional solidification method for multi-crystalline silicon by numerical modelling and
model experiments. Using the simulation software (STHAMAS3D) developed by the group leader and
principal investigator of this project Prof. Dr. Daniel Vizman at Fraunhofer Institute IISB, Erlangen, Germany,
anew melt stirring method based on the superposition of a magnetic field and an electrical current was proposed
(see [6]). In the frame of a PN II-Ideas grant “Control of melt flow in a directional solidification configuration
using an electromagnetic field”, 2011-2014, a model experiment for the new stirring method using a GalnSn-
alloy (that is liquid at room temperature) was developed and the numerical predictions were confirmed
experimentally [7]. Using the Bridgman growth furnace, small diameter multicrystalline silicon crystals have
been successfully obtained and different novel solutions for crucible coating and crystal encapsulation have
been proposed [8]. Under the project leader supervision 5 PhD thesis on directional solidification process of
multicrystalline silicon have been completed in the last 10 years. One important result was obtained in the study
of the influence of growth parameters on melt flow and crystallization interface shape for unidirectional
solidification of multicrystalline silicon [5] published together with PhD student Alexandra Popescu on the
symmetry of convection structures from silicon melt in relation to the imposed temperature gradient and the
growth rate of the crystal. These results explained the distribution of impurities in the silicon crystal and the
shape of the crystallization interface, the parameters on which the quality of the crystal depends. Crystal Growth
and Design journal selected these results for the cover page of the January 2012 issue.

A novel idea for homogenizing the melt and optimizing the shape of the solidification interface in directional
solidification method of multicrystalline silicon for photovoltaic applications proposes a solution based on
mechanical stirring. The result was published [9] together with PhD student S. Dumitrica and with a
collaborator from CEA, France, it proposes solutions for homogenizing the melt and optimizing the shape of
the solidification interface. In this line, in 2013 were published 3 more articles that propose innovative ideas
for melt control based on the use of magnetic and electric fields [6,10,11]. In the recent years, the research
group professor Vizman lead was focused on growth and characterization of fluoride crystals (CaF,, BaF) with
several applications as windows from UV and visible to infrared, as optic windows in fusion reactors,
scintillators, laser materials [10, 12,13]. In [13] we report that apart from the green and red emissions, arising
under excitation at 378 nm, a new UV emission band centered at 321 nm (corresponding to the *P3» — “Iisp
transition) was observed under excitation at 290 nm. This emission was not reported before.

Based on his expertise and results in the optimization of crystal growth processes using the magnetic fields, the
project leader, Prof. Dr. Daniel Vizman, had been invited to write a book chapter “Flow Control by Magnetic
Fields during Crystal Growth from Melt” in the 2015 edition of Handbook of Crystal Growth [9].

Prof. Dr. Daniel Vizman has developed collaborations with representative European research institutes
(Fraunhofer Institute IISB, Germany; Institutes for Solar Energies INES, France; SINTEF Institute, Norway,
Institute for Crystal Growth IKZ, Berlin, Germany) which have been materialized both in joint projects
participations and joint publications.



For the results obtained in studying the crystal growth processes, the Romanian Academy awarded the project
leader, Prof. Dr. Daniel Vizman, with the Constantin Miculescu award in 2014. Between 2012-2018 Prof. Dr.
Daniel Vizman was the secretary of the European Network of Crystal Growth and in 2023 was elected as
member of the Executive Committee of the International Organization for Crystal Growth.

Daniel Vizman was also strongly involved in the teaching activities in crystal growth at international level.
He was professor at several international schools: Int. Summer School on Crystal Growth and Photovoltaic
Materials, Brasov, Romania, 2012, 1st European Summer School on Crystal Growth, Bologna, Italia, 2015,
International Summer School on Crystal Growth and Advanced Materials for Energy Conversion, Bucuresti,
Romania, 2017, Laser ignition summer school, Brasov, Romania, 2017, 2nd European Summer School on
Crystal Growth, Varna, Bulgaria, 2018, 3nd European Summer School on Crystal Growth, Paris, France,
2022.
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