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Ten years may not mean much for a higher education institution or a 

university, but it remains true that the first ten years in a university’s 

development, just like in man’s development, are extremely relevant. 

It is the time when visions and developmental trends are created, and 

when the core structure of human resources is formed. Due to perhaps 

an exaggerated and a misunderstood concept of higher education au-

tonomy, later changes in the system are possible only with some major 

breakthrough events, otherwise the university’s development tends to 

remain on the trodden tracks and more or less the same.

In its first ten years, in its childhood, Nova Gorica Polytechnic has seen a 

fine development and has transformed itself from a small postgraduate 

school into a higher education institution which has all the elements of 

a small university. In the process of development it has not received any 

substantial support and has lived a life of an orphan. One of its ‘parents’, 

the founder Jožef Štefan Institute, has never shown a serious interest in 

his child, while the other, the municipality of Nova Gorica, initially strong-

ly supported it, yet only to divert its attention from it lately, allowing – as 

it seems now - a speedy, almost miraculously speedy higher education 

development in northern Primorska. The state authorities have been 

moody when dealing with Nova Gorica Polytechnic and have not had a 

clear idea what to do with it; likewise, state officials, who often assume 

that they defend the country’s interests if they support the state univer-

sities, have been troubled by Nova Gorica Polytechnic as it diverted from 

the rigid, common way fo thinking. Hence it turned out that the institu-

tion was left on its own, so it had to provide for itself on its own.

That was difficult, yet in some way useful. Over the past ten years Nova 

Gorica Polytechnic has succeded in getting professionals who would 

really like to achieve something, and as such has not been of interest to 

those who seek a peaceful and safe position. The institution has man-

aged to sustain the initial vision of its development, i.e. its small size, 

openness for international co-operation, quality of programmes and their 

relevance for the local anb wider community. It has escaped the trap of 

developing numerous, low-quality programmes, however this may have 

appeared a good solution in times of financial troubles.

In short, Nova Gorica Polytechnic enters its youth as an experienced in-

stitution, knowing clearly what its objective is, and acting independently 

and responsibly in the world of adults.

                     Boštjan Žekš 

Nova Gorica Polytechnic’s 
10th anniversary
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The town of Nova Gorica is the centre of the 
Municipality of Nova Gorica. It is a modern town, 
founded only after the end of World War II. 
After the war, the Sixth Paris Peace Conference 
decided that the border between the former 
Yugoslavia as it existed at that time, and Italy, be 
moved so that the town of Gorica/Gorizia, the 
administrative, cultural and economic centre of 
Slovenes from the Goriška and Primorska regions, 
belonged to Italy. 

The municipality of Nova Gorica

The preparations for building a new town began 
in the spring of �9�7 as a number of plans for 
the new town’s micro-location and urban plans 
were proposed. The construction works began 
in autumn of �9�7 when the first construction 
workers arrived to the site. The urban plan for 
the new town was designed by the architect 
Edo Ravnikar and his group. Ravnikar followed Le 
Corbusier’s idea of a modern town with a main 
street or a wide avenue lined with public and 
residential buildings on both sides. This design, 
however, was later changed by other architects. 
The construction of the new town was one of the 
most important projects of the new state. It was 
financed by the government, and youth work 
brigades from other parts of Yugoslavia as well 
as the so called local “front brigades” contrib-
uted a lot through their volunteer work. Those 
building the new town were full of the post-war 
enthusiasm inspired by the realisation that the 
misery caused by the war had been ended, that 
the land had been liberated and united with the 
mainstream Slovene nation, and that they were 
building a town of their own. 
After the initial, huge preliminary work, a new 
road linking Šempeter and Solkan was built as the 
old road between the two places came to be on 
the Italian side. The foundation stone for building 

the new town was laid on �� July 9�8, so the youth 
work brigades started building the first six blocks 
of flats along the main road, nowadays called 
Kidričeva Street (Kidričeva ulica). Hence 13 July 
became an official holiday for the Municipality 
of Nova Gorica. Towards the end of �950 the first 
residents of the blocks of flats moved in. The 
town later expanded and some elements of the 
original urban plans were altered. 
The name of Nova Gorica was first officially 
used in �9�9, though it was still part of the local 
people’s Council of Solkan. In �95�, however, Nova 
Gorica was declared a municipality and gained 
special rights. Later, when other municipalities 
started merging, Nova Gorica became the centre 
of the municipality. Nowadays, it is the admin-
istrative, economic, educational, cultural and 
sports centre of the Soča and Vipava valleys, the 
Trnovski Gozd plateau, and a significant part of 
the Karst region. Due to the fact that it is located 
on the border, it has an important role in the 
transport of goods. Lately, tourism has been 
developing particularly well, gambling and enter-
tainment being the main branches.
The town of Nova Gorica is the administrative 
centre of the municipality, where numerous 
offices and services of regional importance are 
found. They are mainly situated in the town hall. 
There are a number of secondary schools in the 
town, and hopefully Nova Gorica Polytechnic is 
expected to be granted the status of university 
shortly.
Nova Gorica is the home of many cultural insti-
tutions: a regional theatre (Primorsko dramsko 
gledališče), France Bevk regional library (Knjižnica 
franceta Bevka), the Museum of the Goriška 
region (Goriški muzej), the Council for natural 
and cultural heritage protection (Zavod za varst-
vo naravne in kulturne dediščine), the Regional 
archive (Pokrajinski arhiv), and a local hall where 
many cultural events take place (Kulturni dom).
There are also a number of institutions from 
the fields of economy, jurisdiction, health care, 
customs, and the media. The town boasts with 
numerous shops and a new shopping centre 
in the eastern part of the town. Recreational as 
well as professional sports are well-developed in 
Nova Gorica. There are sports facilities and areas 
designed for professional training or recreational 
activities.
In �995, Nova Gorica Municipality joined the 
initiative to found the School of Environmental 
Sciences, the first of the schools belonging to 
today’s Nova Gorica Polytechnic.

1996-1999
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Jožef Stefan Institute (IJS), named after the 
distinguished Slovenian physicist Jožef Stefan 
(1835 – 1893), was founded in 1949. Today, the 
Institute is a leading Slovenian research or-
ganization. It has also received international 
recognition and become part of the image of 
Slovenia. Its fields of research cover natural 
sciences and technology. 600 members 

of staff are engaged in basic and applied 
research in physics, chemistry, biochemistry 
and molecular biology, electronics, informa-
tion science, biocybernetics and robotics, 
nuclear technology and ecology. 
The Institute comprises �� research units 
and �9 centres. It has a staff of 770, of whom 
�6� are holders of a PhD and ��� of other uni-
versity degrees. Besides scientific research 
work, the basic goals of the Institute are to 
provide expert scientific and applied output 
in the form of new technological processes, 
prototypes and high-quality products; as 
well as educating and training young sci-
entists. Over the past �9 years, 760 young 
researchers have gained their MA and PhD 
degrees and are now employed in various 
sectors of economy, at universities and other 
institutions in Slovenia and abroad. The IJS’s 
researchers publish more than �000 scien-
tific and technical articles annually. In �00� 

The Jožef Stefan institute

they participated in 655 projects, of which 
��8 are international and �8� are bilateral. In 
the same year The Jožef Stefan International 
Post-Graduate School was founded and 
the first 6� post-graduate students were 
enrolled.
The Institute’s income for �00� was 8 billion 
SIT (approx. EUR 33 million), where a signifi-

cant part of the income was generated from 
contracts with clients. 
In �995 the Institute founded the School of 
Environmental Sciences, the predecessor of 
today’s Nova Gorica Polytechnic.
The IJS’s research units cover the fields of: 
physics, chemistry and biochemistry, elec-
tronics and information science, nuclear 
technology and energetics. The Institute 
comprises �9 centres, which, according to 
their missions, are divided into the following 
lines of activity: technology and consultancy 
centres, educational centres, infrastruc-
ture centres, support units and centres of 
excellence.
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School of Environmental Sciences 

The School of Environmental Sciences was 
founded on September ��th �995, as the first 
international graduate school in Slovenia. 
On this occasion, the constitutional meet-
ing of the first Senate was held at Kromberk 
Castle near Nova Gorica. The members of 
the first Senate were: Prof. Franc Bizjak, Prof. 
Andrej Čokl, Prof. Ana Gregorčič, Prof. Franc 
Gubenšek Prof. Nikola Kallay, Prof. Burton C. 
Kross, Prof. Ivan Marušič, Prof. Peter Stegnar, 
Prof. Janez Štupar, and Prof. Boštjan Žekš. 
The School of Environmental Sciences was 
established as a result of endeavours of 
Jožef Stefan Institute, to form a Slovenian 
network of institutes, which would provide 
the possibilities for research work to young 
experts in their home environment, and with 
this enable a faster development of scientific 
research in the regions outside Ljubljana and 
Maribor. One of the elements of the foreseen 
network of institutes was envisaged as an 
educational institution. When looking for 
a possible environment for such an institu-
tion, a strong interest was expressed from 
the Nova Gorica Municipality, which clearly 
indicated its determination to develop higher 
education in Nova Gorica. This was materi-
alised, when Nova Gorica Municipality joined 
Jožef Stefan Institute as the co-founder of the 
School of Environmental Sciences, and pro-
vided basic infrastructure for its operation. 
In the early �996 the School of Environmental 
Sciences has obtained the first offices and 
a multipurpose student’s room in the build-
ing of the former regional archive, while the 
scientific literature and the textbooks were 
made available to general public and stored 
in the former unit of France Bevk library in 
the city hall.
The formal recognition and with this 
the public validity of the graduate study 
programme Environmental Sciences was 
granted to the School of Environmental 
Sciences by the decision of the Council of 
Higher Education of the Republic of Slovenia 
on December ��th �995. 
Introduction of the mentioned graduate 
study programme, as well as all the study 
programmes offered today by Nova Gorica 

Polytechnic, is closely related to the mission 
and vision of the institution in the educa-
tional and research fields, which are primar-
ily oriented towards new relevant areas, not 
covered in Slovenia yet.
Such an observation was in early nineties also 
valid for the case of environmental education 
at university and graduate levels, for which 
we wanted to offer study programmes with 
modern contents and concepts of teaching. 
In doing so, we have relied on the experi-

ences of foreign institutions, with which we 
have established a long-term collaboration in 
the realisation of study programmes. Among 
our most important partners we could list 
Rutgers University (New Jersey, USA), which 
is one of the pioneering institutions con-
cerning environmental education, offering 
related courses for already eighty years. On 
the other hand, we also wanted to introduce 
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the most contemporary teaching methods, 
such as those offered by Roskilde University 
in Roskilde, Denmark, where the main em-
phasis is on practical experiences of students 
through project learning and the ability of 

students to solve problems from every days 
practice.
For the eleven students of the first gen-
eration the lectures were organised in April 
�996, and the first lecturer was professor 
Samuel Faust from Rutgers University. Giving 
lectures in a conference hall of a casino hotel 
have raised doubts about the quality of the 
study programme and about the future of 
the School of Environmental Sciences in 
many sceptics. However, together with new 
faculty, who joined the school, School of 
Environmental Sciences has obtained new 
premises on Vipavska street No. 13 in Rožna 
Dolina, where we are located still today. On 
this location we have established an inde-
pendent and fully operational library, as well 
as assembled research laboratories, which 
are inevitable for study programmes based 

on intensive research work. With state of 
the art equipment, we offer best possible 
conditions for research of our master’s and 
doctoral students. Constant enrolment aver-
aging initially �� students per year, was from 
year to year confirming the quality of study 
programme and gave credibility to direction 
of our development. 
The number of students ranked the graduate 
program of Environmental Sciences among 
the largest graduate programmes from the 
field of natural sciences in Slovenia. In ad-
dition to foreign students, the majority of 
Slovene students comes from the parts of 
Slovenia, where the presence of University 
of Ljubljana and University of Maribor is very 
strong. This additionally confirms the qual-
ity and particularly the uniqueness of the 
graduate study programme of Environmental 
Sciences, which is not replicating other study 
programmes in Slovenia but supplement-
ing them. An important milestone in the 
development of the School of Environmental 
Sciences was the introduction of the co-fi-
nancing of student’s tuitions by the Ministry 
of Science and technology and the Ministry of 
Education of the Republic of Slovenia, which 
enabled the enrolment to a larger number of 
students. This raised to an average of �5 to �0 
students per year.

Introduction of the 
mentioned graduate 
study programme, 
as well as all the 
study programmes 
offered today by Nova 
Gorica Polytechnic, is 
closely related to the 
mission and vision 
of the institution in 
the educational and 
research fields, which 
are primarily oriented 
towards new relevant 
areas, not covered in 
Slovenia yet.
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A new professional higher education course 
in Industrial Engineering, Management and 
Economics was introduced in the academic 
year �998/99. The School for Environmental 
Sciences had already been offering its 
programmes for four years then, and the 
opening of the new course prompted a 
new development of the institution. Soon 
there arose a need to reorganise the institu-
tion and change its name into Nova Gorica 
Polytechnic, while new schools came to be 
founded and offered their undergraduate 
programmes. One of the new Schools found-
ed at the time was School of Engeeniring and 
Management.
The idea of introducing the course in 
Industrial Engineering, Management and 
Economics was initiated by Professor Franc 
Bizjak, who worked on the project from its 
inception to its realisation. In creating the 
programme Professor Bizjak relied on his 
excellent knowledge of related international 
course programmes and of the needs in 
the economic sector, as well as on his acute 
intuition, as the programme has proved to 
be very much in demand after seven years 
since its foundation. At the time, industrial 
engineers were quite a new profession in 
Slovenia, unlike the situation abroad where 
this profession has been strongly estab-
lished. According to a recent study of the 
Swiss institute Prognose, industrial engineers 
are rated among the most sought and higly 
paid professionals over the next �0 years in 
Europe. It is of considerable importance that 
the profession is increasingly entering the 
Slovene companies. Our students’ employ-
ability is 90% in the first six months after 
graduation.
One of the major goals for introducing the 
programme was to offer undergraduate 
study opportunities to young people from 
the Nova Gorica region. In this way the 
whole region and the municipality of Nova 
Gorica, as one fo the founders of Nova Gorica 
Polytechnic, have gained access to higher 
education opportunities and have enhanced 
their general level of education and employ-
ment opportunities.

In the academic year �998/99 the first 
generation of �� full-time and �6 part-time 
students enrolled the programme. The pro-
gramme received no government funding in 
the first year, so tuition fee was paid by full-
time students as well. In the academic year 
�999/�000 the programme was granted 
government funding and thus conditions 
were provided for its successful continua-
tion. From that year onwards, all full-time 
places have been filled, so now we accept 60 
full-time and �0 part-time students.
The main aim of the programme is to edu-
cate professionals for industry, who will gain 
a comprehensive insight into industrial and 
company issues from technological, eco-
nomic and organisational points of view. 
A special emphasis is given to practical 
application of gained knowledge. The pro-
gramme includes the core natural sciences 
subjects as well as those related to the fields 
of engineering, economics and manage-
ment. Electives, such as communication and 
human resources subjects, are offered in the 
third year of study. The full-time course lasts 
six semesters, including one semester of in-
dustrial placement. As the emphasis is placed 
on practically applied knowledge, all lectures 
are followed by practical sessions and semi-
nars. The part-time course is the same as the 
full-time one, the only exception being the 
fact that it lasts four years and half.
After finishing the course, students obtain 
the title of BSc in Industrial Management. 
As graduates they can manage technological 
and business processes, investement proj-
ects, strategic and operative development 
plans, computer-assisted systems as well 
as market products and services; they are 
ready to tackle the demanding tasks related 
to the company’s technological and business 
apsects. Graduates get employment mostly 
in middle management and work as produc-
tion managers, maintainance managers, 
financial managers, system analysts, sale 
managers, and the like.
The programme is comparable to related 
international programmes and is based on 
the required number of credits that students 

School of 
Engineering and Management 
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need to take in order to finish it. It is there-
fore included in the credit transfer system 
both in Slovenia and internationally. In the 
academic year �00�/05 a mutual agreement 
was signed with the University of Abertay 
Dundee, Scotland, which provides opportu-
nities for our final year students to go and 
study in Scotland and obtain a joint degree 
from the two institutions.
In �005, the Senate of the School and the 
Senate of Nova Gorica Polytechnic verified 
a number of proposals concerning some 
changes in the course programme, which will 
result in a more balanced approach to stu-
dents’ obligations and in adding some new 
courses (accountancy and business finance, 
total quality management, technological 
management, human resources manage-
ment). The changes thus incorporate some 
needed adjustments required by European 
higher education criteria and the Bologna 
declaration. Another major development is 
the introduction of a new Master’s course 
in Industrial Engineering. It is currently in 
the recognition procedure of the Slovene 
authorities and is expected to commence in 
autumn �006. 

List of lecturers

• Prof. Iztok Arčon
• Dr. Milan Bergant
• Prof. Janko Berlogar
• Prof. Franc Bizjak
• Prof. Marko Bohanec
• Mirjam Bon Klanjšček M.Sc.
• Prof. Gvido Bratina
• Marko Cedilnik iur.
• Dubravka Celinšek B.Se.
• Prof. Gabrijel Devetak
• Tomica Dumančič B.Se.
• Prof. Bogdan Filipič
• Prof. Mladen Franko
• Prof. Robert Golob
• Stacey Maree Hay
• Prof. Aleksandar Jurišić
• Prof. Juš Kocijan
• Oskar Kogoj
• Stojan Kokošar M.Sc.
• Milena Kovačević M.Sc.
• Dr. Mitja Kožuh
• Prof. Urška Lavrenčič Štangar
• Borut Lavrič B.Se.
• Prof. Jadran Lenarčič
• Prof. Mirko Markič
• Prof. Neža Mramor Kosta
• Prof. Matjaž Mulej
• Tamara Olesko
• Prof. Primož Potočnik
• Prof. Jasna Prezelj
• Valter Rejec B.Se.
• Prof. Argio Sabadin
• Boris Selan M.Sc.
• Božidar Slivnjak B.Se.
• Prof. Stanko Strmčnik
• Prof. Mateja Šajna
• Prof. Božidar Šarler
• Prof. Igor Škrjanc
• Prof. Polonca Trebše
• Prof. Aleksej Turnšek
• Božo Virant M.Sc.
• Silvester Vončina B.Se.
• Tatjana Vončina M.Sc.
• Prof. Nataša Zabukovec Logar
• Prof. Marko Zavrtanik
• Prof. Vida Žigman

The main aim of the 
programme is to 

educate professionals 
for industry, who will 

gain a comprehensive 
insight into industrial 

and company issues from 
technological, economic 

and organisational points 
of view. 
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Laboratory for 
Environmental Research

The activity of the Laboratory for Environmental 
Research is tightly related to the founding 
and activities of the Faculty of Environmental 
Sciences in �995. Within the first years our 
activity was primarily directed towards de-
velopment of new analytical techniques for 
measurements of environmental pollution, 
and very much dependent on the collabora-
tion and availability of research equipment at 
collaborating institutions, particularly Jozef 
Stefan Institute and Wageningen Agricultural 
University in Wageningen, the Netherlands, 
where substantial amount of our research was 
carried out.

An important milestone in the development 
of the laboratory was the year �997 when 
the present premises were obtained and the 
first laboratory, dedicated to environmental 
chemistry was assembled. The activity of the 
Laboratory has afterwards quickly expanded 
onto other research fields, including investiga-
tions of photochemical and microbial degrada-
tion as well as the transport of pollutants in the 
environment, investigations of antioxidants in 
agricultural products and foodstuffs, the devel-

opment of laser-based methods, bioanalytical 
methods, and ecotoxicological tests for identi-
fication and determination of toxic compounds 
and their effects in the environment. The activ-
ity of the laboratory has recently extended also 
into the preparation and characterisation of 
new materials, which have potential applica-
tion in environmental friendly systems, such 
as membranes for fuel cells and utilisation of 
alternative energy from biomass.

The growth of the Laboratory would not be 
possible without attracting and employment of 
new young scientists from all over Slovenia and 
graduate students who come primarily from 
Nova Gorica region. At present the Laboratory 
for Environmental Research, with six full time 
doctors of science and four young researchers, 
represents the largest research group at Nova 
Gorica Polytechnic, and has to date produced 
seven new PhD’s and one Master of science. 
The members of the Laboratory are actively 
engaged in teaching within the undergraduate 
and graduate study programmes at the School 
of Environmental Sciences, and as mentors to 
graduates at BSc, MS and PhD levels, who con-
duct research in facilities of the Laboratory.
In eight years time we succeeded in building 
four research laboratories with state of the 
art scientific equipment (gas chromatographs 
with ECD, FID and MS detectors, HPLC chro-
matograph with DAD and fluorescence detec-
tors, ion chromatograph, fundamental and fre-
quency doubled Ar lasers, excimer and pulsed 
dye lasers). Funding for the equipment was 
mainly achieved through international projects 
and grants and co-financing of the Ministry of 
higher education, science and technology of 
the Republic of Slovenia. Funding for research is 
mainly achieved through national reserch pro-
grammes, projects and contracts with industry 
as well as through international grants provid-
ed by EU programmes (Inco-Copernicuc, Brite 
Euram III, Interreg) or NATO. International repu-
tation of the Laboratory is reflected in the mem-
bership of the EU thematic network “Control of 
Migration in Porous and Noncompact Materials 
by Photothermal Methods”, while at national 
level the Laboratory is a member of the Centre 
of Excelence “Environmental Technologies”.

The growth of the 
Laboratory would not be 
possible without attracting 
and employment of new 
young scientists from 
all over Slovenia and 
graduate students who 
come primarily from Nova 
Gorica region.
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The Laboratory for Environmental Research 
conducts basic and applied research in differ-
ent areas of environmental sciences.

Basic Research
Relevant results were recently achieved in the 
field of photodegradation processes, where our 
experiments were focused on the application 
of TiO� thin films as the catalyst for degrada-
tion of substituted phenols, textile and other 
dyes, pesticides, and pharmaceuticals under 
simulated (UV light) and environmental condi-
tions. New techniques for degradation of pol-
lutants in waste and drinking waters by laser 
light, ionising radiation and advanced oxidation 
techniques are being investigated as well. 
Among our important research achievements, 
we must mention the development of highly 
sensitive analytical methods based on pho-
tothermal techniques such as thermal lens 
spectrometry (TLS), which we combined with 
bioanalytical techniques (acetylcholinesterase 
- AChE biosensors), flow injection analysis (FIA) 
and liquid chromatography. The technique of 
surface plasmon resonance was also developed 
recently and was used in combination with 
various biomolecules (proteins, enzymes) for 
detection of metal ions and different organic 
pollutants in aqueous samples. 
Besides the detection of toxic compounds 
(organophosphate and carbamate pesticides, 
chromate), the developed methods were ap-
plied to investigate the role of biologically 
active compounds such as antioxidants in dif-
ferent physiological processes. Carotenoids 
were for example subject of our investigations 
related to the photochemical cycles in plankton 
and aquatic plants and phytoplankton cell lysis, 
while highly sensitive TLS detection of bilirubin 
was exploited to investigate the transport of 
antioxidants across cellular membrane and the 
function of associated transport proteins.
Because of their nutritional value we also in-
vestigated other groups of antioxidants such 
as anthocyanins and hydroxycinnamic acids in 
some fruit species like sweet cherry and white 
grapes. We were primarily interested in the 
research of the local cultivars and special at-
tention was devoted to environmental impact 
on polyphenol content from factors such as 

position of growing, whether and orchard or 
vineyard handling. 
The most recent laser technology was also 
used for remote sensing of air pollution and 
the physical properties in the atmosphere. The 
transport of aerosols around highways and 
other streets was investigated with the LIDAR 
system. A method has been developed for the 
indirect determination of emission rates, the 
wind profile and vertical diffusivity of aerosols. 
In the field of ecotoxicology we investigated 
the toxicity of organophosphorus and neonic-
otinoide pesticides. The effects of pesticides on 
terrestrial invertebrates (Isopoda) were studied 
based on activities of different enzymes, such 
as acetylcholinesterase and glutathion-S-
transferase and energy reserves (lipids and 
glycogen) in organisms. In addition, changes 
in concentrations and the transformations 
of organophosphorous and neonicotinoid 
pesticides were followed in laboratory and in 
natural environment during a field experiment. 
The application of such organisms as indica-
tors of environmental pollution is of our major 
interest. 
The Laboratory has also initiated several stud-
ies on ecological energetic properties of terres-
trial ecosystems. This reflects our endeavours 
for systems ecology approach to evaluation of 
sustainable management, where estimation of 
ecosystems’ integrity is the most important. 
Central interests of our activities in this field 
were studies of ecosystem growth and develop-
ment processes, and self-organizing properties 
of ecosystem evolution. We applied modern 
techniques ranging from thermal remote sens-
ing of ecosystem’s surfaces to estimations of 
information stored in genome size. Special at-
tention was paid to nonlinear thermodynamic 
parameters as systems indicators (e.g. specific 
exergy, exergy dissipation, Inclusive Kulback 
index, emergy). Relations between indicators 
and ecosystem’s growth and development pro-
cesses were evaluated with different ecological 
modelling tools including STELLA, EcoPath etc. 

Applied Research
The activity of the Laboratory in the field of ap-
plied research was oriented primarily towards 
the application of photothermal and bioanalyt-
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ical techniques for food quality control. In this 
regard, the newly developed analytical meth-
ods were applied to determine the character-
istic carotenoids, which serve as indicators of 
quality and origin of olive and other vegetable 
oils, and fruit juices. AChE based photothermal 
biosensors were tested for large scale applica-
tion in fruit juice production, where they will be 
used as a rapid and low cost screening method 
for presence of organophosphate pesticides.
In the area of environmental pollution the 
most intensive research was carried out on 
the pollution of river Soča. In this regard, the 
concentrations of heavy metals and toxic or-
ganic pollutants in sediments and their effect 
on drinking water quality in Nova Gorica area 
were of our main concern.

Expertise
Since the establishment of the Laboratory, its 
expertise in the area of Environmental Impact 

Assessment has been frequently requested by 
the public and private sector in the Primorska 
region. Recently this resulted in the engage-
ment of our experts in the assessment of 
the new facility for the reduction of flue gas 
emissions from the production of phtalic acid 
anhydride in the Kemiplas Koper plant. This in-
cluded the evaluation and determination of the 
best available technologies, the assessment of 
the present status of the environment near the 
plant and methods of monitoring pollution, and 
consulting related to formalities demanded by 
national standards and regulations. In a similar 
way, we were involved in the activities related 
to the establishment of new facilities for solid 
waste treatment, exploitation of landfill gas, 
and cleaning of leachate and wastewaters 
at the municipal waste disposal site in Nova 
Gorica, and in monitoring the environmental 
impact of construction of Plave II and Doblar II 
hydroelectric power plants on river Soča.
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Organophosphorous compounds (OP) are 
used in agriculture as insecticides. Their tox-
icity arises from the inhibition of the enzyme 
acetylcholinesterase (AChE). This inhibition 
is due to the phosphorylation of AChE and 
consequent accumulation of acetylcholine 
in nerve tissues and effector’s organs. 
Diazinon ((O,O-diethyl – O-(2-isopropyl-6-
methyl-4-pyrimidyl) phosphorotioate) is an 
organophosphorus insecticide, registered 
and commercially accessible in Slovenia. It is 
effective against a variety of orchard, veg-
etable, and soil pests, and also against ecto-
parasites, like flies, lice, and fleas. Diazinon 
is available in a variety of formulations. In 
soils, diazinon seldom penetrates below the 
top 1-2 cm, but it may remain biologically 
available for 6 months or more at low tem-
perature, low moisture, high alkalinity, and 
lack of suitable microbial degraders. 
Investigations of the toxicity of organophos-
phorous insecticides, including diazinon, on 
vertebrates have been extensively carried 
out and effects are very well known. Only 
recently toxic effects of organophosphorous 
insecticides on non-target invertebrates 
have been studied, especially on Collembola, 
lumbricids and terrestrial isopods. 
In our work the effect of diazinon on AChE 
activity, lipid, protein and glycogen content, 
weight change, feeding activity and mortal-
ity of juvenile and adult terrestrial isopods 
Porcellio scaber (Isopoda, Crustacea) were 
determined. The aim of our work was to 
compare sensitivity of juvenile and adult 
Porcellio scaber to diazinon.
Terrestrial isopods (Porcellio scaber Latr., 
Isopoda, Crustacea) were collected in the 
litter layer of uncontaminated woodland 
near Nova Gorica. In the laboratory, animals 
were kept in a terrarium filled with a layer 
of moistened sand, soil and a thick layer 
of partly decomposed hazelnut tree leaves 
(Corylus avellana). The culture was kept at 
room temperature, while the humidity con-
ditions were maintained by spraying daily 
with water.
Different concentrations of diazinon (5, 10, 

50 and 100 μg diazinon/g dry food), pre-
pared by dilution of standard, were applied 
on the leaves. The animals were fed with 
them. Animals in the control group were fed 
with hazelnut tree leaves prepared in the 
same way, only without diazinon added. The 
animals were put into Petri dish separately 
and fed with added leaves. Constant tem-
perature and humidity were kept during the 
experiment. During two weeks of exposure 
mortality, weight change, and defecation 
were monitored. At the end of the experi-
ment, activity of acetylcholinesterase in sur-
viving animals and energy reserves were 
measured.
In our work linkage of enzyme inhibition 
and mortality of juvenile and adult P. scaber 
to diazinon was demonstrated. No other 
measured physiological parameter was 
significantly affected after two weeks of ex-
posure to diazinon up to 10 μg / g diazinon 
in the food. 
In juveniles, AChE was inhibited already at 
diazinon concentration of 5 μg/g. Among 
other biochemical biomarkers only protein 
content was affected at 10 μg / g diazinon 
after two weeks of feeding on diazinon 
dosed food. No changes of glycogen and 
lipid content were observed. Also, no effect 
on faecal pellets production and growth was 
detected after two weeks of oral exposure 
to diazinon concentrations up to 100 μg/g. 
However, increased mortality of juveniles 
(25%) was recorded at 100 μg/g diazinon in 
the food. 
In adults, diazinon affected AChE activity at 
concentrations 50 μg/g diazinon. But else, no 
effect on energy reserves, faecal pallets pro-
duction or growth was observed. In adults 
the same as in juveniles, increased mortality 
(28 %) was observed at 100 μg/g diazinon in 
the food.
In juveniles AChE activity was affected at 
much lower diazinon concentrations as in 
adults. However higher sensitivity of juve-
niles to diazinon was not the case when 
mortality is compared. In adults, even higher 
percentage of deaths was detected when 

Acetylcholinesterase activity in terrestrial isopods Porcellio scaber as biomarker of 
environmental pollution by organophosphorus pesticides

In juveniles AChE 
activity was affected at 
much lower diazinon 
concentrations as in 
adults. However higher 
sensitivity of juveniles 
to diazinon was not the 
case when mortality is 
compared. 
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animals were exposed to 100 μg/g diazinon 
for two weeks. 
At high concentrations of diazinon (100 μg/
g) in the food significant mortality was ob-
served in juveniles and adults, the survivors 
did not differ in either energy reserves, feed-

dardised laboratory conditions. Exposure 
to diazinon caused no effect on wet body 
weight but the reduction of AChE activity 
was observed in both, juveniles and adults. 
For that reason both juveniles and adults 
are suitable for toxicity testing. The AChE 

Fig. 1. Growth of 
juveniles and adults 
during two weeks 
exposure to diazinon 
dosed food

Fig.2. 
Acetycholinesterase 
activity of juvenile 
and adult terrestrial 
isopods Porcellio scaber 
after two weeks of 
exposure to diazinon 
in food 

ing rate or growth from the control animals. 
In our previous study we observed that, after 
four weeks of exposure to 50 μg/g diazinon 
in the food no significant effect on weight 
change, faecal production rate or food as-
similation efficiency was found, however 
mortality was up to 25%.
The present results provide a biological 
tool for evaluating pesticide toxicity with 
the terrestrial isopod P. scaber under stan-

activity was strongly inhibited by ingestion 
of diazinon at concentrations of above 10 μg 
diazinon /g dry food, but the reduction of 
the AChE activity was observed even at low 
concentrations of diazinon. 
According to our results, it seems that the 
AChE activity could be useful indicator of 
exposure to low levels of organophosphorus 
compounds, and assessment of environmen-
tal pollution by OP pesticides.
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Bilirubin is the only endogenous antioxidant 
in human body. Understanding its behaviour 
is therefore important in relation to the possi-
ble health effects of toxic compounds, includ-
ing environmental pollutants. Furthermore, 
the accumulation of bilirubin in blood, due to 
massive hemolysis and/or hepatic disease is 
associated with cellular toxicity, especially at 
the level of the central nervous system. Since 
bilirubin is only slightly soluble in aqueous 
solutions (< 70 nM), it is transported through 
the bloodstream mainly bound to the serum 
albumin. 
Hepatic uptake of bilirubin has been long sup-
posed to be a carrier-mediated process. The 
exact uptake mechanism, however, has never 
been elucidated. Bilitranslocase is a plasma 
membrane carrier protein, localised at the 
vascular pole of the liver cell. Its function is to 
facilitate the uptake of organic anions from 
the blood into the liver. Although the dissocia-
tion constant of the complex bilitranslocase 
- bilirubin has been already measured, its 
direct role in the transport of bilirubin into 
the hepatic cells has not been proven yet. This 
demonstration could be obtained by measur-
ing the transport of bilirubin into hepatocytes 
and its inhibition by specific anti-bilitranslo-
case antibodies. 
In order to investigate the mechanism(s) of 
bilirubin uptake in simplified experimental 
models, such as cultures of liver cells and in the 
absence of serum albumin, it is necessary to 
use very low (physiological) concentrations of 
bilirubin. However, for the quantitative analy-
sis of bilirubin at such low concentrations it 
is mandatory to utilise an analytical system 
with very high sensitivity, and the commonly 
used techniques e.g. UV-Vis spectrometry and 
HPLC with UV-Vis detection, are not sensitive 
enough (LOD > 1 μM). 
It was therefore the objective of our research 
to investigate the transport of bilirubin into 
hepatic cels under normal physiological con-
ditions and to elucidate the role of bilitranslo-
case in this transport.using thermal lens spec-
trometry (TLS) as a detection method, which 
allows determination of analytes present in 
concentrations up to 2 orders of magnitude 

lower than the limit of detection of previously 
mentioned techniques. 
Cells of the hepatoma cell line HepG2 were 
grown in culture flasks until they formed a 
monolayer. The cells were afterwards washed 
with PBS buffer and incubated with 50 nM 
bilirubin in PBS. Samples of this medium 
were taken at regular time intervals and then 
diluted with methanol (50:50, v/v) in order to 
increase the sensitivity of the measurement by 
improving the optothermal properties (reduce 
thermal conductivity and increase tempera-
ture coefficient of refractive index) of original 
supernatant. The absorbance of samples was 
measured with TLS in a batch mode using a 1 
cm x 1 cm photometric cuvette. 
TLS measurements of bilirubin were per-
formed on a dual beam, mode mismatched 
TLS spectrometer. An argon ion laser operat-
ing at 476 nm (100 mW) and modulated by a 
mechanical chopper at 10 Hz, was used to pro-
vide the excitation beam, while a 2 mW He-Ne 
laser served as a probe beam source. Changes 
in the probe beam intensity were monitored 
by a PIN photodiode positioned in the far field 
behind a pinhole and a 550 nm cut off optical 
filter. TLS signals were retrieved by a lock-in 
amplifier, and demonstrated linear relation-
ship with the bilirubin concentration in the 2 
– 50 nM range. The limit of detection of the 
technique was estimated to be about 2 nM.
Owing to the high sensitivity of TLS tech-
nique, bilirubin transport across the hepatic 
cell membrane could be demonstrated at 
physiological conditions for the first time. The 
uptake was observed after a short lag phase 
and was terminated after just 90 seconds. 
However, this event was observed only when 
cells were exposed to 5 mM lactate for 1 hour 
before the experiment.
Conversely, exposition to 2.5 mM glucose 
resulted in no transport. Lactate is known to 
change the redox equilibrium in the cell. In 
particular, the normal NAD+/NADH ratio is 
switched towards the reduced form NADH. 
Also exposure to 2.5 mM ethanol, which is 
known to have a similar metabolic effect as 
lactate, enabled to observe bilirubin uptake. It 
appears therefore, that cellular uptake of bili-

Investigation of bilirubin transport into hepatic cells by thermal lens spectrometry 

Owing to the high 
sensitivity of TLS 
technique, bilirubin 
transport across the 
hepatic cell membrane 
could be demonstrated at 
physiological conditions 
for the first time.
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rubin is sensitive to the metabolic conditions 
of the cells. 
The participation of bilitranslocase in these 
processes was finally confirmed by addition 
of an anti-sequence anti-bilitranslocase an-
tibody, which resulted in no bilirubin uptake 

even in the presence of lactate. Consistently, 
nicotinoate, a high-affinity bilitranslocase 
ligand, blocked bilirubin uptake, whereas ref-
erence substrates for other anion transporting 
proteins, such as digoxin and taurocholate, 
did not display such an effect.

TLS spectrometer 
assembled for 

detection in liquid 
chromatography 

and flow injection 
analysis

Changes of bilirubin concentration caused by the uptake into hepatic cells incubated 
with glucose, lactate or ethanol
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Laboratory for 
Astroparticle Physics

Laboratory for Astroparticle Physics was established in �996. Basic research covers the following areas:
•  astrophysics, cosmology, ultra-high energy cosmic rays;
•  lidar, atmospheric monitoring;
•  high-energy particle physics, detector physics, semiconductor detectors;
•  synchrotron radiation research, structural analysis of meterials.

Research	projects	and collaboration

 National:
•  research project Ferroelectric Thin Films and Nanopowders Through Solution Processing 

(1.1.1999 - 30.6.2001)
•  research project Superconductive Electronic Structures (1.1.1997 - 31.12.1999)
•  research project Introducing 3D Radiotherapy Planing in Slovenia (1.7.2001 - 30.6.2004)
•  research project Elementary-particle Interactions at Extremely High Energies (1.9.1996 

- 31.10.1998)
•  research project Intra-atomic Effects in EXAFS Spectra: Application in Structural Analysis of 

New Materials (1.1.1997 - 30.6.2001)
•  research project Ultra-high Energy Cosmic Rays (1.7.2002 - 30.1.2005)
•  research project Influence of Various Aerosols on Optical Properties of Atmosphere (1.7.2004 

- 30.6.2006)
•  research programme Astroparticle physics (1.1.2004 - 31.12.2008)
•  research programme Raziskave atomov, molekul in struktur s fotoni in delci (1.1.2004 

- 31.12.2008)

 International:

•  DELPHI Collaboration, CERN, Geneve, Switzerland
•  Pierre Auger Collaboration (http://www.auger.org); research groups from 20 member states 

(close collaboration with INFN, University of Torino, Italy; LAL, University Paris-Sud, France; 
Fermilab, Chicago, USA; and Pierre Auger South Observatory, Malargüe, Argentina)

•  USA-Slovenia bilateral collaboration: Designing the Experiment for Measuring Cosmic Rays 
with Energies above 1019 eV

•  Argentine-Slovenian joint project: Measurement of High-energy Cosmic Rays
•  Franch-Slovenian PROTEUS programme: Design of an Experiment to Study Cosmic Rays at 

Extreme Energies
•  Photoeffect, German-Slovenian collaboration, �99� - �998
•  Strukturanalyse durch Synchrotronlicht, German-Slovenian collaboration, �999 - �00�
•  Atomic absorption in the L-edge region, synchrotron research HASYLAB, DESY, Hamburg, 

Germeny, �00� - �007
•  X-ray atomic absorption studies on random alloys, synchrotron research HASYLAB, DESY, 

Hamburg, Germany, �00� - �00�
•  X-ray absorption with heat piepe, synchrotron research HASYLAB, DESY, Hamburg, Germeny, 

�998 - �00�
•  Investigation of multiple photoexcitations in atoms, synchrotron research HASYLAB, DESY, 

Hamburg, Germany, �995 - �998
•  Absorption spectroscopy of metal vapors, synchrotron research ESRF, Grenoble, France, 1998
•  X-ray absorption spectrometry of Zn vapor, synchrotron research ESRF, Grenoble, France, 2002
•  X-ray absorption spectrometry of atoms with closed d-subshells, synchrotron research ESRF, 

Grenoble, France, 2003
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•  Multielectron excitations of metals in sulphide glass samples, synchrotron research LURE, 
Orsay, France, 1996

•  Fluorescence EXAFS of Pb(Zr,Ti)O3 and Ni/Al thin Films, synchrotron research LURE, Orsay, 
France, 1999

•  EXAFS study of monodispersed metal clusters, synchrotron research LURE, Orsay, France, 2000
•  Degradation and stabiliation of iron gal ink containing paper, synchrotron research SRS, 

Daresbury, Great Britain, �005
•  SICER Center for advanced processing, Center of Excellency, partner, �0.��.�00� - �0.��.�006
•  COST, Influence of chemistry on CSD-derived PZT film crystallisation and growth, partner, 

�00�-�005
•  COST 5�9, Electroceramics from nanopowders produced by innovative methods – ELENA, 

�005 - �009
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The researchers in the Laboratory have right 
from the beginning joined the international 
collaboration Pierre Auger that has been es-
tablished to find an answer to the one of the 
most important open question of modern 
physics. The research in the early fifties of 
the previous century has shown that a small 
fraction of the cosmic rays, hitting the upper 
layers of the atmosphere, posses astonishingly 
huge energies. These energies are comparable 
to the kinetic energy of macroscopic bodies 
moving at high velocities. Experimentally such 
energies will never be accesible by the conven-
tional technology since the accelerators would 
exceed reasonable dimensions. Cosmic ray 
research is important not only for cosmology 
and science of universe but also for the field of 
elementary particle physics. It can offer help-
ful insights into the new phenomena beyond 
the established description known as the 
standard model of elementary particle inter-
actions. With this intentions an international 
collaboration Pierre Auger has been estab-
lished. It is named by the french physicist Pierre 
Victor Auger (1899 - 1993), the discoverer of 
an interesting atmospheric phenomena: after 
the initial colission of an energetic cosmic rays 
with air molecules in the upper atmosphere 
a cascade of collisions takes place in the at-
mospheric volume, effectively transferring 
energy to the increasing number of particles 
that finaly reach the ground level. From the 
number and type of the air-shower particles 
at the ground level several properties of the 
primary particle can be infered. Additionaly, 
the interaction of the elecromagnetic part of 
the air-shower with nitrogen molecules in the 
air produces a faint fluorescent light along the 
air-shower path that can be detected by re-
motely placed cameras. Placed near the small 
town of Malargue in Argentina, the Pierre 
Auger Observatory has for the first time in his-
tory of cosmic ray experiments combined this 
two detection methods: an array of ground 
level detectors and detection of the fluores-
cent light. The design of the Observatory has 
been based of the prior knowledge about the 
cosmic rays at the high energy side of the spec-
trum. We know that the flux of the incoming 

cosmic rays is extremely low, giving only a few 
events per square kilometer in a year, for the 
most energetic cosmic rays even as low as few 
events per century. Thus from the design point 
of view a large area has to be covered by the 
ground array. The faint fluorescence light can 
be detected only by night, without moon light 
polution, and with transparent atmosphere 
with low clowd coverage. The consequence of 
this limitations is a design of the Observatory, 
consisting of 1600 ground detectors and four 
fluorescence detectors, each equipped with 
six cameras. As a suiteble location for the ex-
periment site a high lying plane with a ground 
level of 1400 meters above the see level has 
been chosen. The detectors of the ground 
array are placed on a triangular (hexagonal) 
grid with spacing of 1.5 kilometer and cover an 
area of 1800 square kilometers. Every ground 
detector contains 12 tons of purified water, 
closed into the nontransparent container. The 
ground-level particles of the air-shower are 
detected by the Cherenkov ligth they induce 

in the detector water. Autonomous operation 
of the ground detectors and communication 
of the data to the control center is achieved 
by use of solar cells and bateries. The four 

One of the 1600 ground 
detectors placed in 
argentinian Pampa 
Amarilla, equipped 
with solar cell and a 
communication antenna.

Astrophysics
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fluorescence detectors are placed on the 
boundary of the area, observing the sky above 
the ground detector array. For the limited 
fraction of the detected events simultaneous 
(hybrid) detection by both independent meth-
ods is thus achieved, increasing the accuracy 
of the measurements and offering means of 
self-calibration. Since the fluorescence light 
is travelling large distances between the 
air-shower and the fluorescent detector 
telescopes it gets attenuated and scattered. 
Our laboratory has developed a prototype of 
a lidar (LIght Detection And Ranging) system 
that operates on the same principles as radar, 
only that the radio-wave emitter is replaced 
by the powerful laser light source. Light from 
a short pulse emitted by laser is partially 
scattered back and collected by large mirrors. 
It contains range dependent information on 
the optical properties of atmosphere along 
the laser beam path. Soon after the initial 

measurements with the prototype apparatus, 
a new lidar system has been deployed also to 
the vicinity of the first fluorescence detector 
of the Pierre Auger Observatory. The final goal 
is to have several autonomous lidar stations, 
remotely operatable from the main control 
room of the Observatory. At the same time 
much effort has been invested also in develop-
ment of lidar-data analysis methods and data 
acquisition system.

The construction and deployment of the 
three lidar stations in the vicinity of the fluo-
rescence detectors Los Leones, Coihueco, and 
Los Morados is nearing its end. The stations 
will cover most of the ground detector area 
and offer periodic atmospheric monitoring. 
The rest of the detector components of the 
Observatory are also close to completion. 
Since the detector has been designed to be 
able to take data during the construction, the 

Flourescence detector 
camera with a 

matrix of 22x20 
photomultiplier tubes.
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amount of measured real air-shower events 
has also been growing correspondingly. The 
shear amount of high-quality data has trig-
gered revision of old and development of new 
analysis methods. We have participated in 
the clearification of the air-shower develop-
ment model, devised new interpretation of 
the shower timing information obtained from 
the ground detector, and continued work on 
the Monte Carlo simulations of the detector 
response. Our group is strongly involved in de-
velopment of data management and analysis 
software that will offer total reconstruction 
of the air-shower properties (arrival direction, 
energy, and type of the primary particle), de-
termination of cosmic ray sources, and details 
of cosmic-ray energy spectrum

Lidar system deployed 
at the fluorescence 
detector site Los Leones. 
Over the control room 
a retractable roof is 
hiding the steerable 
lidar platform with laser 
light source and three 
collecting mirrors.

Density of galactic sources 
for cosmic rays of extreme 
energies.

An example of a real air-
shower event that triggered 
around 30 ground detector 
stations.



�9

Synchrotron radiation research 

Synchrotron radiation research is dedicated to 
the analysis of atomic and molecular structure 
of new materials with x-ray absorption meth-
ods EXAFS and XANES. In parallel, experimen-
tal study of multielectron photoexcitations 
in free and bound atoms is performed, which 
can provide information on collective motion 
of electrons in the atomic system and thereby 
improve x-ray absorption methods. In the 
last ten years we performed measurements 
at synchrotron radiation facilities HASYLAB 
at DESY in Hamburg, LURE in Paris, ESRF in 
Grenoble, and ELETTRA Sincrotrone in Trieste.
Research is performed in collaboration with 
several Slovene and foreign laboratories 
for material sciences, physics, chemistry, 
pharmacology, environmental sciences and 
preservation of cultural heritage. For these 
laboratories the collaboration with our group 
represents access to modern experimental 

techniques with synchrotron radiation. Up to 
date we have collaborated in development of 
several technologically important materials: 
for example microporous catalysts, super-
conducting and ferroelectric ceramics, sur-
factants, protective coatings, nanostructure 
materials and some macromolecules used in 
pharmacology. In 2004 we published results 
new method for preparation of cisplatin, 
a well-known antitumor agent, contained 
in liposome vesicles which can significantly 
improve its efficiency in cancer treatment. 
We are actively involved in finding new solu-
tions for environmental protection in cases of 
pollution with heavy metals and pesticides, 
and in a project for preservation of ancient 
manuscripts. We are included in the EU Center 
of excellence: Center for advanced processing, 
technologies and materials.

EXAFS spectra of a lyposom in 
different media.

Two-electron atom excitation  during an 
inner-shell photoeffect.

Schematical representation 
of photoeffect. Outcoming 
photoelectron wave is scattered 
on surrounding atoms, yielding
a structure of the EXAFS 
spectrum. The structure  of 
the EXAFS spectrum bears the 
information on the atomic 
distribution in matter.

X-ray absorption 
methods (EXAFS) allow 

us to determine the 
arrangement of atoms 

in solid and liquid 
samples.
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Laboratory for 
Epitaxy and Nanostructures

Laboratory for epitaxy and nanostructures 
was founded in �999. Since the beginning the 
focus of our research is the growth and study 
of electronic properties of organic semicon-
ductors. In the past years these materials have 
gained a lot of interest, mainly because of 
their potential use in lightweight flexible dis-
plays, which are one of the main components 
of computer and communication devices. 
 
The beginning was relatively slow. We found 
ourselves in an empty office on Vipavska 13 in 
Rožna Dolina, which had to be equiped with 
ventilation and water supply. Experimental 
work in the area of solid state physics requires 
expensive equipment. The laboratory began 
its research with a used vacuum chamber 
and a used ellipsometer for which we thank 
the company Fotona d.d. from Ljubljana. First 
experiments were performed on �,�,9,�0-per-
ylene-tetracarboxylic-dianhydride, an organic 
semiconductor, which is known to form or-
dered thin films on a variety of substrates, and 
who’s energy gap makes this material suitable 
for use in organic light detectors.
In the year �000 the first young researcher 
joined the laboratory and began with the 
construction of a new ultrahigh vacuum 
chamber, which would be used for prepara-
tion of organic semiconductors. The ultrahigh 
vacuum chamber was completed in �00� 
with the aid of the company Agroind from 
Vipava and the then Ministry of science and 
technology. In the new vacuum chamber or-
ganic semiconductors are prepared by organic 
molecular beam deposition which permits 
molecular scale growth control. At the same 
time we moved to new, bigger premises, 
where we can perform a variety of character-
ization experiments. The research activities 
have spread to other organic semiconductors 
and other kinds of experiments with the ar-
rival of new young researchers and graduate 
students. Incorporation of our laboratory 
in the European Union collaborated project 
MONA-LISA presents the cornerstone of our 
activities. We made significant contribution to 
understanding of transport of charge carriers 
in ultrathin layers of organic semiconductors. 

The collaboration resulted in new laboratory 
equipment and enrichment of international 
relations.
 
Research
Experimental activities of the laboratory are 
in close connection with characterization of 
transport of electric charge in thin organic 
layers. Time of flight methods are used to 
investigate transport of charge carriers which 
are excited with a short (10 nanosecond) laser 
pulse. For this method it is necessary to prepare 
samples of organic materials sandwiched be-
tween two electrodes. Time of flight methods 
are thus also used to investigate the proper-
ties of organic semiconductor/metal contacts. 
Structural properties of organic materials are 
characterized with an atomic force microscope 
(AFM), which we bought with the help of the 
Ministry of schools, science, and technology 
and the Centre of excellence, nanostructures, 
and nanomaterials. With the use of AFM we 
obtain accurate information on influence of 
substrate temperature and evaporation rate 
on the morphology, which affects charge 
transport in organic semiconductors. Further 
more, with the use of conductive AFM tips, we 
can measure electrical conductivity of organic 
layers and gain information on transport of 
carriers on a nanometer scale. Recent studies 
include investigation of charge transport in or-
ganic layers during deposition and investiga-
tion of growth of organic materials on vicinal 
crystal surfaces. 
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Collaborations and projects

• Elastic tension and electronic properties of organic layers, Slovene-American collaboration 
project, Ministry of science and technology �998-�999

• Electronic and structural properties of ultrathin organic layers, Ministry of science and tech-
nology �998-�00�

• COST 5�� Nanostructured materials �000-�00�
• Slovene-Italian collaboration project in the field of science and technology, Ministry of 

schools, science, and sport, �00�-�00�
• Sol-gel sinthesys of nanostructured materials, 
• European Union MONA-LISA project, 2002-2003
• Research programme, Dynamics of complex nanomaterials �00�-�009
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The application of organic semiconductors(OS) 
in electronic devices is mainly limited by the 
charge carrier transport through these ma-
terials. Charge carrier transport is described 
using charge carrier mobility and energetic 
structure of transport states. Theoretical 
background of charge transport in OS is still 
in continuous development, but the prevail-
ing concept is based on the charge carrier 
hopping through localized energy states. This 
description of charge transport is suitable 
for studying electro optical effects using 
numerical simulations based on Monte Carlo 
methods. 

We experimentally explored the charge trans-
port by the time-of-flight method. The ex-
periment is schematically presented in figure. 
The 600nm thick organic semiconductor of 
3,4,9,10 perilene tetracarboxyilic dianhydride 
(PTCDA) was thermally evaporated between 
two metal electrodes. Left metal alloy elec-
trode of InxSnO1-x(ITO) which is transparent, 
was illuminated with a short (5 ns) laser pulse 
of λ=355 nm wavelength. The photogenerated 
charge carriers were collected to the right In 
electrode by applying constant bias potential. 
The drifting charge carriers generated 
measurable current transients I(t). We devel-
oped numerical simulations to analyze fast 
current transients I(t). The simulations are 
based on the hopping theory of charge car-
rier transport. The energy transport states 
are described with a Gaussian energetic 

Electric charge transport in organic semiconductors, 
Monte Carlo simulation

distribution. The hopping rate is described 
with Miller-Abrahams form and the simula-
tions are performed applying numerical 
Monte Carlo method. The results of charge 
transport simulations in PTCDA demonstrate 
the dependence of I(t) time evolution on the 
PTCDA thickness, temperature and the width 
of energy transport states distribution, which 
is known as the level of material disorder. 
Simulated I(t)s in thin layers of PTCDA show 
the same amplitude like the simulated I(t)s 
in thick layers with higher disorder level. 
Contrary, the time evolution of simulated I(t)s 
in disorder material are more dispersive. The 
charge carrier mobility in simulations rapidly 
decreases with increasing the level of disor-
der, suggesting the dominant role of disorder 
parameter on charge transport in OS.

The figure shows the fit of the I(t) simulation 
(red line) and I(t) measurement (black dots) 
at temperature of 300K. Measured I(t) shows 
the drift of positive charge carriers – holes 
through the PTCDA layer to the In electrode 
at –8V. The width of the simulated transport 
energy states distribution was σ=(52±5) meV. 
The simulation gained the holes mobility of 
(1,45±0.07)×10-5cm2/Vs.. This level of holes 
mobility is relatively low, comparing to the 
electron mobility in e.g. Si crystal at 300K 
which is 1500 cm2/Vs. 

The application 
of organic 
semiconductors(OS) 
in electronic devices 
is mainly limited by 
the charge carrier 
transport through 
these materials.

transparent
electrode

photogenereted
charge carriers colecting electrode

laser
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Stability of metallic contacts on organic 
semiconductors (OS’s) relative to the interface 
mixing is an important figure of merit that 
determines the application scope of a given 
metal/OS system. Deviations from an atomi-
cally abrupt metal/OS interface result in the 
alignment of the electronic energy levels that 
is different than expected from the relative 
positions of the electrochemical potential in 
two materials. Consequently the microscopic 
structure of metal/OS contact has the exceed-
ing influence on the optoelectronic properties 
of metal/OS/metal devices.

In diffusion in PTCDA layers

The difussion of indium in 3,4,9,10-perylene-
tetracarboxylic dianhydride (PTCDA) was 
examined by synchrotron radiation photo-
electron spectroscopy (SRPES), and conduc-
tive atomic force microscopy (CAFM). CAFM 
measurements are performed by contacting 
the AFM Si-n++ tip on the PTCDA surface. 

AAFM tip

PTCDA

In

The current loop is completed by the bot-
tommost In/PTCDA contact. The surface of 
PTCDA is scanned with AFM tip. The surface 
topography is gained on the basis of the tip 
inclination, while the conduction picture is 
accomplished by measuring the picoampere 
electric current through the tip.
The topmost row shows the CAFM images 
obtained simultaneously with the topogra-
phy images (bottom) at the sample bias of 
+10V and -10V after heating to 150°C. In CAFM 
images, the bright tones indicate regions of 
higher current, while in topography images 
the bright tones indicate higer regions. The 
two CAFM images exhibit regions where the 
current retains its magnitude regardless of 
the bias polarity, and regions that appear 
complementary relative to the bias polarity. 
Note that the regions of higher current cor-
respond to the boundaries of large clusters, 
and are insensitive to the bias polarity. We 
suggest that high concentration of metallic 
In resides in the regions of higher conductiv-
ity in the intergranular areas. These areas 
are likely to represent conductive channels 
throughout the PTCDA layer. Low conductiv-
ity areas on the other hand are due to the low 
concentration of In atoms that diffuse in the 
areas other than the grain oundaries. Finally, 
the low current indicate regions of a pristine 
PTCDA, since this is the only conduction ob-
served prior to the heating. Indium atoms 
are found to diffuse throughout the organic 
semiconductor layer as thick as 1 µm after 
heating of the In/PTCDA structures above the 
melting point of In.
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The work on the interdisciplinary field of 
low-temperature plasmas has been extended 
both from the aspect of systems studied and 
methods applied.

The transport properties of weakly ionized 
technological plasmas (pure Xe and mixtures 
with He and Ne) have been studied by the 
kinetic approach, and the Boltzmann equa-
tion analysis in the region of the Ramsauer 
–Townsend minimum. The electron drift 
velocity W, i.e. mobility μ (μ=W/E ), and the 
diffusion coefficients namely, their ratio with 
mobility DT/μ and DL/μ have been evaluated 
for reduced electric field strengths E/N rang-
ing from 0.01 to 3 Td. The results proved to 
be in good agreement with recent measure-
ments, as well as with Monte Carlo simula-
tions (e.g.Figure1).

Other inert-gas plasma parameters, i.e. elec-
tron temperature and concentration have 
been determined by spectroscopic methods 

Plasma Physics 

from recorded argon (ArI, ArIII ,ArIV) spectral 
line shapes from the argon low-pressure 
pulsed arc discharge. The accurately measured 
asymmetry of the line profile, together with 
the applied new numerical deconvolution 
procedure enabled the separate determina-
tion of electron and ion contributions to the 
Stark width and shift of the spectral lines. 

An important research on weakly ionized 
plasmas, outside laboratory, in the solar-ter-
restrial environment, has been developed 
within the Cost Action - 724 Developing the 
scientific basis for monitoring , modelling 
and predicting space weather, which we have 
joined in 2004. In collaboration with the 
Institute of Physics Belgrade, we continuously 
measure the amplitude and phase distur-
bances of VLF (very-low frequency) (3-30 kHz) 
signals from several Earth-based transmitters, 
e.g. NAA/24.0 kHz, GQD/22.1 kHz. We use 
the recorded VLF data on one hand, and the 
solar X-ray fluxes routinely monitored by the 

Figure 1 

DT/μ and DL/μ  vs  E/N at neutrals temperature 300 K 
for electrons in Xe. 
Present results – full, bold (red) curves. Other authors: 
theoretical – curves, experimental - points     ,    ,    ; 
Monte Carlo simulations - points     ,    ,+.

Electron and ion 
parameters have 
shown to be important 
for establishing a 
comprehensive model 
of the ionospheric 
D-region, usable in 
prediction of space 
weather conditions: 
solar flares and 
accompanying 
ionosphere-
magnetosphere 
interactions including 
seismic events. 
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Figure 2 

Electron concentration time profile 
N (full line) at the edge of the 
ionosphere D-region (~70 km from 
Earth upwards) at mid-latitudes 
during solar flare on 16 May 2005 
9:08 UT, as deduced from VLF 
perturbations on the NAA/24.0 
kHz trace, monitored at Belgrade.  
Simultaneous  X-ray solar flare 
irradiance J in the 0.1-0.8 nm 
band, scaled as 
J x 1015  W/m2 (dashed line). 

GOES satellites on the other, to model, on the 
ground of plasma magnetohydrodynamics 
and physical aeronomy, the electron concen-
tration and ionic composition of the lower 
ionosphere during solar flares (Figure 2).. These 
parameters have shown to be important for 
establishing a comprehensive model of the 
ionospheric D-region, usable in prediction of 
space weather conditions: solar flares and 
accompanying ionosphere-magnetosphere 
interactions including seismic events. 

In close future we foresee activities on yet 
another plasma topic in the forefront of 
European plasma research. Namely, we have 
joined recently (June 2005), through the col-
laboration with the Jožef Stefan Institute, 
Ljubljana, the Euratom Association. In 
collaboration with other international 
research groups our main concern will be 
the theoretical description and modelling 
of the hydrogen/deuterium-reactor-wall 
interaction. 

16052005/ 9:08 - NAA/24.0 kHz

N [m 3] , J 1015  [Wm 2 ]

9 9.1 9.2 9.3 9.4

2.5·109
5·109

7.5·109
1·1010

1.25·1010
1.5·1010

                        time [UT]
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Foundation of 
Nova Gorica Polytechnic

The School of Environmental Sciences was 
founded in 1995 by the then Josef Štefan 
Institute management team, who wanted 
to widen the Institute’s scope of activity by 
adding new postgraduate programmes. It 
was founded as an international postgradu-
ate school with European and US professors 
teaching the major postgraduate course 
in Environmental sciences. Initially, we did 
not envisage running undergraduate pro-
grammes, as what we essentially wanted 
was to remain a high-quality international 
school that would support the Institute’s 
major activites.

Our strategy, however, was changed in 
�997 when we were made aware that the 
local community expressed a strong need 
for new undergraduate programmes. The 
key initiative was given by Professor Franc 
Bizjak, who proposed that a team of experts 
prepare a higher education undergraduate 
programme in engineering and manage-
ment. The management team of the then 
School of Environmental Sciences were 

faced with a major decision-making pro-
cess as to whether to remain solely within 
the postgraduate activities or whether to 
descend into the preparation of under-
graduate programmes and thus inevitably 
pave the way for a new university. We 
decided for the latter. The undergradu-
ate programme in Industrial Engineering, 
Economics and Management was soon 
prepared and officially accredited by the 
national Council for Higher Education on 
�0 January �998. Thus a new field of study 
was added to The School of Environmental 
Sciences. Strong research activities being 
under way at the same time, the Schools’ 
management board, on its session of � 
September �998, decided to reorganise 
and rename The School of Environmental 
Sciences into Nova Gorica Polytechnic so 
as to reflect its multidisciplinary research 
and teaching activities. The new name was 
legally granted on �9 November �998. That 
was the day when we stepped on the path 
to developing a future university. Since then 
we have consistently added new teaching 
and research programmes. Today Nova 
Gorica Polytechnic has six schools, which 
run five undergraduate and five postgradu-
ate courses, one institute, two research 
centres and four laboratories. As such, it is 
a university de facto. We trust that it will 
shortly be a university de jure.

Danilo Zavrtanik
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Scientific Research Centre of the SASA

As one of the leading research and edu-
cational centres in Slovenia, the Scientific 
Research Centre of the Slovenian Academy 
of Sciences and Arts (SRC SASA) ranks as one 
of the cutting-edge academic institutions 
in Central and South-Eastern Europe. As of 
�00� the Centre comprises an independent 
network of researchers and technicians 
who study cultural, social and natural 
phenomena, issues and practices, within 
the framework of our research groups 
and seventeen (17) institutes. We typically 
compare our results to similar results from 
foreign scientists, present them at academic 
and technical conferences in Slovenia and 
abroad, and ensure their dissemination in 
the domestic and foreign academic environ-
ment through publication in foreign and 
domestic journals. 

Researchers are linked together in highly 
qualified and well-rounded research teams 
and institutes. In this respect, research teams 
and institutes are not merely collections of 
individuals, but are the best possible teams 
of researchers, technicians and other staff 
for their current research work.

In addition to a wide spectrum of basic and 
applied research, the researchers of the 
SRC SASA continuously concern themselves 
with the understanding, appreciation, 
preservation and high-quality presentation 
of the natural and cultural heritage of our 
country. During this time of integrative 
processes in Europe this task has been of 
much more importance, since we have 
been not only obliged to study and preserve 
that heritage, but also to present it and 
bring it closer to the other members of the 
European Union, in a wide variety of ways. 
We must especially be capable of continu-
ing to dictate the dynamics of research in 
this important area, despite our integration 
in the European Union, so that we alone (or 
at least as equals) develop the concepts and 
methodologies; and that we alone apply 
and improve the appropriate theories for 
their study and presentation.

With regard to tradition, standards and re-
search instrumentation there is no reason 
why we should attempt to identify ourselves 
only from the vantage point of the Western 
European or North American academic 
public – it is reasonable however, that we 
should try to integrate ourselves into that 
academic public as independent and fully 
equal members.

Since �00�, SRC SASA is one of the co-found-
ers of the Nova Gorica Polytechnic.

In addition to the comprehensive postgradu-
ate program of karst studies (karstology) 
that SRC SASA organizes together with the 
Nova Gorica Polytechnic, its institutes 
regularly educate around �0 archaeologists, 
historians, Slavic linguists, musicologists, 
anthropologists, ethnologists, philosophers, 
geographers, comparative scholars … special-
ist biologists and palaeontologists within the 
young researcher system. As of the �00�/05 
school year SRC SASA is also running unique 
postgraduate (Comparative Studies of Ideas 
and Cultures) and undergraduate (Slovene 
Studies) programs, in conjunction with the 
Nova Gorica Polytechnic.

1999-2005
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The Municipality of Ajdovščina

The Municipality of Ajdovščina has a popula-
tion of �8,000 and comprises �5 settlements 
and �6 local communities. The population of 
Ajdovščina itself is 7,000, most of it lives in 
villages. The municipality has a favourable 
demographic profile and the rural areas are 
not neglected. It extends over an area of ��5 
sq km and comprises the following areas:
•  the central parts of the Vipava Valley 

(where the settlements are situated about 
100 m above the sea level),

•  parts of the Vipava Hills in the south 
(where the settlements are situated about 
200 m above the sea level),

•  parts of the plateaux Trnovski gozd, 
Javornik and Hrušica (with the settle-
ments about 700 m above the sea level),

•  the hillside of the Trnovski gozd Plateau 
(with the settlements about 100 m above 
the sea level).

In the areas there is an extreme terrain 
diversity and differences in climate and veg-
etation (the valley enjoys a Mediterranean 
climate, whereas the Gora Plateau has a 
continental climate).

One of the key features of the area is its 
excellent strategic location - the main route 
linking the Po River Valley and the Pannonian 
Plain passes through the municipality and 
the town of Ajdovščina, and leads further 
over the hillside of Rebrnice, the Hrušica pla-
teau and through the Postojnska vrata - the 
passage between the plateaux of Hrušica 
and Javornik.
Ajdovščina, being situated just along the 
new motorway, is particularly known for its 
strategic location. Such location enables a 
faster short- and long-term economic and 
general development of Ajdovščina. It also at-
tracts investors, some of whom have already 
invested in retail chains and other forms of 
independent entrepreneurship.
For hundreds or perhaps even a thousand 
years, the municipality has been famous for 
its manufacturing activities and industry. A 
great deal of population has always shown 
remarkable skills in the fields of technology 
and innovation. This is also reflected in the 

high number of skilled people who have 
become recognized experts in these fields in 
Ljubljana and elsewhere. 
In Ajdovščina, relatively large companies 
have been successful over the past 50 years. 
Unfortunately, they have lately been affected 
by a crisis and have been forced to reduce their 
staff number, mostly due to globalization.
On the basis of the common Slovenian as 
well as European thinking that innovation 
and knowledge are a solution to problems, 

the local authorities in Ajdovščina have deter-
mined to do something to solve the problem. 
At the same time, the residents of Ajdovščina 
who work at Nova Gorica Polytechnic called 
for the initiative to offer university study pro-
grammes in Ajdovščina, too. The Municipality 
of Ajdovščina agreed to the proposal and 
joined the founder memebers of Nova Gorica 
Polytechnic, then offered a building in the 
former military base in Ajdovščina and agreed 
to co-finance its renovation. Nova Gorica 
Polytechnic is expected to provide the re-
maining renovation funds and to commence 
a number of study programmes in natural 
sciences and technology in the near future. 
This new initiative will contribute to the de-
velopment of manufacturing activities and 
industry in Ajdovščina as well as to the gen-
eral development of the town and the whole 
municipality. 
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School of Applied Sciences 

The foundations for establishement of 
School of Applied Sciences were set at the 
�rd session of the Senate of Nova Gorica 
Polytechnic, when the Senate confirmed 
the postgraduate program in Materials 
Characterization.
The postgraduate program accreddited by 
the Council of higher education of republic 
of Slovenia in January �000. The emphasis 
of the postgraduate program Materials 
Characterization is to eductae highly quali-
fied experts in the field of modern charac-
terization methods, properties of modern 
materials, and numerical methods, which 
are necessary when modeling materials and 
processes. The program is based internation-
ally and is carried out in blocks intended for 
lectures and exams.
The assesement of exams is based on the 
European Credit Transfer Systems (ECTS), 
which makes the program comparable to 
similar programs abroad. Students can take 
courses in other similar programs at home 
or abroad. Students are also given an op-
portunity to engage in research at numerous 
universities and research institutes at home 
and abroad.

An important role in the establishement 
of the program had the management of 
the ELETTRA synchrotron, which saw the 
program as an opportunity for pedagogical 
activity of researchers at the synchrotron. 
This is also the reason that many lecturers 
come from Italy.

Two changes, which were important for 
School of Applied Sciences, took place in the 
following years. In �00� the program Materials 
Characterization expanded to include the 
module Modeling materials and processes. 
The module offers students knowledge on nu-
merical methods which are used in modeling 
processes such as phase transitions of materi-
als. In november �00� the Council of higher 
education of Slovenia confirmed the validity 
of undergraduate program Instrumentation. 
With this act the Schools of Applied Sciences 
rounded up its offer of undergraduate and 
postgraduate programs.

The core of the university undergraduate 
program Instrumentation is Applied Physics. 
The program is highly practically oriented. 
The aim of the program is to graduate engi-
neers with modern applicable knowledge in 
the field of designing, making, and employ-
ing modern measurement techniques and 
instruments. Despite the fact that students 
won’t have profound knowledge on individu-
al subjects, they will be able to quickly adapt, 
because they will posess a wide spectra of 
especially practical knowledge. The program 
will educate students in the spirit of problem 
solvers and searchers for solutions outside 
frameworks of individual branches.

List of lecturers

• Prof. Iztok Arčon, Nova Gorica Polytechnic
• Prof. Richard Bialecki, Silesian University of
 Technology, Gliwice, Poland
• Prof. Gvido Bratina, Nova Gorica Polytechnic
• Prof. Michele Bertolo, ELETTRA, Trieste, Italy
• Prof. C. S. Chen, University of Nevada, 
 Las Vegas, USA
• Prof. Andrej Filipčič, Nova Gorica Polytechnic
• Prof. Mladen Franko, Nova Gorica 

Polytechnic
• Prof. Dominique Gobin, University Pierre and 

Marie Curie, Paris, France
• Prof. Maya Kiskinova, ELETTRA, Trieste, Italy
• Prof. Salvatore La Rosa, ELETTRA, Trieste, Italy
• Prof. Urška Lavrenčič Štangar, Nova Gorica 

Polytechnic
• Prof. Giorgio Margaritondo, École 

Polytéchnique Fédérale de Lausane, 
 Lausane, Switzerland
• Prof. Massimo Sancrotti, TASC-INFM, 
 Trieste, Italy
• Prof. Uroš Seljak, Princeton University, USA
• Prof. Lucia Sorba, TASC-INFM, Trieste, Italy
• Prof. Marko Starič, IJS, Ljubljana
• Prof. Božidar Šarler, Nova Gorica Polytechnic
• Prof. Boštjan Žekš, Nova Gorica Polytechnic
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In �998 Nova Gorica Polytechnic was founded 
and the School of Environmental Sciences 
became one of the educational units within 
the new institution. In addition to graduate 
study course, the School of Environmental 
Sciences has introduced the university degree 
programme Environment in the academic 
year �000/�00�. One year later the School 
was also granted complete financial support 

for this study programme by the Ministry 
of Education of the Republic of Slovenia. 
The programme covers all relevant subjects 
related to our environment, such as water, 
air and soil pollution, measurements in the 
environment, ecotoxicology, environmental 
epidemiology, waste treatment and manage-
ment, protection of nature, environmental 
policy and management, environmental 
impact assessment, and environmental eco-
nomics, psychology, sociology and law.
The basic objective of the study programme 
Environment is to educate experts capable 

School of Environmental Sciences

of research and resolving of complex techni-
cal and policy related environmental issues 
in different sectors of industry, as well as on 
governmental and local community level. 
The main characteristic of the programme, 
which is based on a credit system, is a uni-
form programme in the first two years. This 
provides solid basis of natural sciences and 
required understanding of relations between 
different disciplines and phenomena in the 
environment. In the third and fourth year 
the students have the possibility of choice of 
required number of subjects or credits from 
the group of elective courses. The design and 
interrelation of elective courses enables an 
adequate upgrade of the knowledge pro-
vided by compulsory courses.
Our objective throughout the entire study 
course is to offer as many practical experi-
ences to students as possible. These can be 
acquired during laboratory and field practice 
as part of individual courses or within group 
projects, as well as diploma work. Students 
have the possibility of taking courses and 
performing research and practical training 
at foreign Universities according to the ECTS 
European credit transfer system.
A novelty of the study course Environment is 
the group research project, which introduces 
contemporary concepts of learning through 
the project work. This is a compulsory course 
with the emphasis on multidisciplinary 
group work and practical problem solving on 
real cases from the environment. Students 
complete the group project with a seminar 
presentation of the results.
Particular care is dedicated to diploma work, 
which is student’s independent work. Within 
the diploma work the student investigates 
and resolves a given practical task and dem-
onstrates his capability of systematic use of 
gained knowledge to resolve complex envi-
ronmental issues.
The first graduate of this programme has 
completed her study just during the year in 
which we celebrate the tenth anniversary of 
Nova Gorica Polytechnic and the School of 
Environmental Sciences.
The graduate study course Environmental 

A novelty of the 
study course 
Environment 
is the group 
research project, 
which introduces 
contemporary 
concepts of learning 
through the project 
work. 
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Sciences is strongly interdisciplinary and 
research oriented. It offers the continuation 
and upgrade of the experiences from the un-
dergraduate study course Environment. The 
objective of the programme is to educate ex-
perts with interdisciplinary knowledge and 
experience in basic and applied research on 
environmental phenomena. Since the need 
for such interdisciplinary studies exists else-
where in Europe and throughout the world, 
the proposed courses are designed to be in-
ternationally comparable and in conformity 
with similar courses throughout the world. 
The programme is organised in the form of 
short intensive courses as well as practical 
laboratory and field work. The programme 
defines the required number of lecture 
hours or credits for masters and doctoral 
degree, while the choice of subjects is left to 

List of lecturers

• Prof. Boštjan Anko
• Prof. Iztok Arčon
• Prof. Anton Brancelj
• Prof. Gvido Bratina
• Dubravka Celinšek
• Prof. Maja Čemažar
• Prof. Andrej Čokl
• Prof. Marko Debeljak
• Prof. Maria De Nobili
• Prof. Marko Dolinar
• Prof. Damjana Drobne
• Tomica Dumančič
• Prof. Sašo Džeroski
• Prof. Andrej Filipčič
• Prof. Metka Filipič
• Prof. Mladen Franko
• Prof. Anton Gantar
• Prof. Mojca Golobič
• Prof. Andrej Hočevar
• Prof. Dani Juričič
• Prof. Aleksandar Jurišić
• Prof. Mitja Kaligarič
• Prof. Venčeslav Kaučič
• Prof. Ivan Kobal
• Prof. Branko Kontić
• Prof. Drago Kos

• Prof. Bogomir Kovač
• Milena Kovačevič M.Sc.
• Prof. Tamara Lah Turnšek
• Prof. Urška Lavrenčič Štangar
• Prof. Lovrenc Lipej
• Prof. Sonja Lojen
• Prof. Alenka Malej
• Prof. Francesco Marangon
• Prof. Milko Novič
• Prof. Stojan Plesničar
• Prof. Marko Polič
• Prof. Jože Rakovec
• Prof. Maja Ravnikar
• Prof. Irena Rejec Brancelj
• Prof. Milenko Roš
• Prof. Dragomir Skaberne
• Prof. Peter Stegnar
• Prof. David Stopar
• Prof. Janez Štupar
• Prof. Polonca Trebše
• Prof. Vito Turk
• Prof. Janja Vaupotič
• Prof. Miran Veselič
• Prof. Dominik Vodnik
• Prof. Jana Žel

student and his academic advisor. Lectures 
and exams are given in English.
The study course is based on US and European 
credit system and enables the exchange 
of courses and credits with similar study 
courses in Slovenia and abroad. Students 
have the possibility of research work in the 
Laboratories of Nova Gorica Polytechnic and 
at other research institutions. To date nine 
students were granted Masters degrees, 
while twelve students earned their Doctoral 
degrees in environmental sciences from the 
School of Environmental Sciences. 
The activities of the School of Environmental 
Sciences are closely related to the Laboratory 
of Environmental Research, which provides 
the majority of teachers for realisation of 
study courses as well as infrastructure for 
research and practical training of students.
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Stanislav Škrabec 
School of Slovenian Studies 

In the academic year �00�/�005 the nova Gorica 
Polytechnic introduced the study programme 
called Slovenian Studies, which became valid 
with the resolution adopted by the Council for 
Higher Education of the Republic of Slovenia on 
�6th September �00�.
The undergraduate study programme 
Slovenian Studies was formed by the Nova 
Gorica Polytechnic and the Slovenian Academy 
of Sciences and Arts on the basis of the 
analyses of study interests, needs and staff 
qualification in the field of humanities in the 
Severnoprimorska region and in Slovenia in 
general. Here one needs to consider the fact 
that in Slovenia there are only two centres of 
Higher Education where Slovenian Studies are 
offered as an undergraduate university study 
programme. Therefore the possibilities of 
studying about the Slovenian language as one’s 
mother tongue are more limited than the pos-
sibilities of studying in other fields (economy, 
for example) or studying in the corresponding 
field abroad. Poor organization of the Slovenian 
studies in the past is responsible for the lack oh 
highly qualified staff as well as for the shortage 
of the suitable posts available for researchers. 
All this leaves numerous questions in this field 
unanswered.
A great number of students showed interest 
in the above-mentioned study programme. �� 
students enrolled on the undergraduate study 
programme. Most of the students enrolled 
come from the Primorska region, whereas a 
smaller number of students are members of 
the Slovenian minority living in Italy or origi-
nal residents of other more distant places like 
Ljubljana, Celje and Maribor. 
The above-mentioned study programme 
Slovenian Studies is considered to be a novelty 
in Slovenia. The course structure is trying to 
fulfil the aims of the study programme – the 
students’ acquisition of extensive basic knowl-
edge in the field of Slovene studies as well as 
understanding and exploring the cultural and 
political characteristics of the area. The main 
areas of study are the Standard Slovene and 
stylistics, history of the Slovene language and 
dialectology, older Slovene literature and oral 
tradition, recent and contemporary Slovene 
literature, literary theory and methodology, 

literary folklore, language and literary didactics, 
world literature. The elective courses include 
general and cultural history, history of arts, 
Italian and Friulian literature and literature by 
Slovenes living in Italy and Austria.
These courses aim to make students capable of 
resolving complex issues related to the Slovene 
language and literature seen as autonomous 
and unique phenomena. The latter are un-
doubtedly present in the area where different 
cultures and nationalities meet. The students 
should also be able to perform some research 
in this field. This makes the student qualified 
enough to work at research, cultural and ad-
ministrative institutions and work in various 
other services. 
 
List of lecturers

• Prof. Peter Weiss
• Prof. Janez Vrečko
• Prof. Stane Granda
• Prof. France Novak
• Prof. Tanja Urbančič
• Dr. Irena Avsenik Nabergoj 
• Dr. Barbara Pregelj 
• Milena Kovačević M.Sc.
• Prof. Miran Košuta

The study programme 
Slovenian Studies is 
considered to be a 
novelty in Slovenia. The 
course structure is trying 
to fulfil the aims of the 
study programme – the 
students’ acquisition 
of extensive basic 
knowledge in the field 
of Slovene studies as 
well as understanding 
and exploring the 
cultural and political 
characteristics of the 
area. 
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School for Carst Studies

At the beginning of the �9th century the origin 
of karstology was in a large deal based on karst 
researches done on the actual Slovene terri-
tory. As extremely interdisciplinary science also 
called “an integral system of science on karst” 
it has a great difficulty to make itself valued as 
an independent science. Within the high school 
educations karst study existed at many places, 
also at us (geography, geology, hydrology, biol-
ogy) yet never integrally and this study never 
comprised the entire complex of karstology.

For a long time already in particular members 
of the Karst Research Institute ZRC SAZU en-
deavoured to introduce in Slovenia, and maybe 
as the first in the world, the study of karstol-
ogy. Two aspects, the research and applicative 

one mostly conceive this study. Experts, deal-
ing with karst must entirely know this compli-
cated superficial-underground system and the 
same is valid for those who manage karst and 
its sources (rock, water, tourism, planning etc.). 
Unilateral and narrow knowledge does not 
offer a broad view to the integral problematic 
and intensifies difficulties for right decision 
and measures in case of karst management. 

By founding the new Faculty of humanistic 
studies in Koper an opportunity to realize 
these ideas showed up and graduate study of 
karstology was confirmed and accepted; �0 
students applied, not only Slovene but also one 
Italian and one Chinese. But soon it was clear 
that karstology as a multidisciplinary science 
belonging in a large extent to earth sciences 
is not suitably placed into humanistic faculty. 
In accordance with directions of Polytechnics 
Nova Gorica to widen the study and research 
programmes and with plans and wishes of 
the researchers within the karstology pro-
gramme this programme was transposed to 
Polytechnics. The School and its programme 
are in compliance with Polytechnics orienta-
tion also in combining the research (Karst 
Research Institute) and education activity.

On December 6, �00� the Council for Higher 
Education of the Republic of Slovenia agreed 
to introduce the study programme of karstol-
ogy on Polytechnics and based on the senate 
decision on March �9, �00� the President of 
Polytechnics accepted the decision to set up 
the School of Karstology. The School and its ac-
tivity are the results of a successful cooperation 
between ZRC and Polytechnics. A large part of 
lecturers comes from the Institute researchers 
and the seat of the School, lecture rooms and 
equipment are placed in the Institute’s build-
ing at Postojna where lectures are held.

List of lecturers

• Prof. Anton Brancelj,
• Prof. Franci Gabrovšek,
• Prof. Martin Knez,
• Prof. Prof. Andrej Kranjc,
• Ljubo Lah,
• Prof. Andrej Mihevc,
• Dr. Milan Orožen Adamič,
• Prof. Metka Petrič,
• Prof. Tadej Slabe,
• Prof. Stanka Šebela.

Not only regular lecturers or holders of topics 
but also foreign lecturers periodically, within 
the range of possibility, take part at the pro-
gramme (Australia, Greece, Italy, Germany).
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School for 
study of Ideas and Cultures

Researchers of the Scientific Research Centre 
of the Slovenian Academy of Sciences and 
Arts (ZRC SAZU) have prepared the postgradu-
ate study programme “Intercultural Studies 
– Comparative Study of Ideas and Cultures”. As 
one of the leading research and educational 
centres in Slovenia, the ZRC SAZU is consid-
ered one of the most advanced academic 
institutions in central and south-
eastern Europe Since �00� the 
Centre has comprised an 
independent network 
of researchers and 
technicians studying 
cultural, social and 
natural scientific 
phenomena, pro-
cesses and prac-
tices within our 
research groups 
and seventeen 
(17) institutes. At 
the ZRC SAZU we 
generally compare 
our results with similar 
results of foreign scientists, 
present them in foreign and 
domestic journals and monographs, 
and promote their dissemination in academia 
both here and abroad. The ZRC SAZU has been 
a cofounder of the Nova Gorica Polytechnic 
since December �00�.
The programme “Intercultural Studies – 
Comparative Study of Ideas and Cultures” has 
been held on the premises of the ZRC SAZU 
in Ljubljana. The approval of the Council of 
Higher Education of the Republic of Slovenia 
was gained in �99�. The first generation of 
students registered into the programme in 
the �00�/�005 school year; and there are cur-
rently �� postgraduate students registered in 
the programme.
The programme is based on an intellectual ex-
change between domestic and foreign univer-
sity educators, researcher and students from 
fields in the humanities and social sciences. 
Researchers and university level lecturers from 
the areas of philosophy, history, ethnology 
and folklore studies, anthropology, art history, 

linguistics, literary science and sociology are 
involved in the programme.
The programme combines several traditional, 
classical sciences and approaches (which are 
important for Slovenia, south-eastern Europe 
and for science in general), while with the 
aid of interdisciplinary and comparative ap-
proaches and the historical, social and political 

contextualisation of issues, it also goes 
beyond both conventional disci-

plines and cultural boundar-
ies, focusing on critical 

analyses of current and 
pressing issues at the 

global scale. 
Students will be 
confronted with 
leading ideas, con-
cepts and practic-
es that still shape 

the contemporary 
European space and 

environments closely 
tied to Europe. Students 

come to appreciate the 
mutual dependence of bi- 

and multilateral processes of cul-
tural exchange, confronting the current 

dialectical nature of the relation between an 
apparently static tradition and the continu-
ously changing living world, between equality 
and differences, between local characteristics 
and global trends. 
Within the Intercultural Studies programme 
of the Institute for the Study of Ideas and 
Cultures, postgraduate study is carried out 
through the following modules:

• Slovene studies – tradition and modernity 
Module coordinator: 

 Marjetka Golež Kaučič
• National memory in historical perspective
 Module coordinator: Oto Luthar 
• The transformation of modern thought 

– philosophy, psychoanalysis, culture
 Module coordinator: Rado Riha
• Anthropology of health, illness and 

treatment
 Module coordinator: Borut Telban

The programme is 
based on an intellectual 
exchange between 
domestic and foreign 
university educators, 
researcher and students 
from fields in the 
humanities and social 
sciences. Researchers 
and university level 
lecturers from the areas 
of philosophy, history, 
ethnology and folklore 
studies, anthropology, art 
history, linguistics, literary 
science and sociology 
are involved in the 
programme.
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List of lecturers

 Foreign lecturers

• Krištof Jacek Kozak, Wirth Institute for Austrian and Central European Studies, 
Edmonton, Alberta, Canada

• Hanno Hardt, University of Iowa, USA
• Michael John, Johannes Kepler Univeristät, Linz, Austria)
• Ivo Banac, Yale University, USA
• Wolf Moskovich, Hebrew University, Jerusalem, Israel
• Edvard Kovač, Institut Catholique de Toulouse
• Allan Young, McGill University, Montreal, Canada
• Gilbert Lewis, Cambridge University, Cambridge, UK
• Margaret Lock, McGill University, Montreal, Canada
• Cecil Helman, Brunel University, Uxbridge
• Jacques Rancière, Université Paris 8, France
• Jean-Pierre Marcos, Université Paris 8, France
• Antonia Soulez, Université Paris 8, CNRS, France 
• Barbara Potrata, The School of Healthcare Studies, University of Leeds, Leeds, UK
• Andreja Feldman, Open Society Institute, Croatia, Zagreb
• Karin Kneissl, Universität Innsbruck; Paris XI; Univeristät Wien

 Local lecturers

• Majda Černič Istenič, University of Ljubljana; ZRC SAZU, Ljubljana
• Marjetka Golež Kaučič, ZRC SAZU, Ljubljana
• Marina Gržinić Mauhler, ZRC SAZU, Ljubljana
• Marko Juvan, University of Ljubljana; ZRC SAZU, Ljubljana
• Sergej Kapus, Faculty of Education, Ljubljana
• Mojca Ravnik, ZRC SAZU, Ljubljana
• Metoda Kokole, ZRC SAZU, Ljubljana
• Mirjam Milharčič - Hladnik, ZRC SAZU, Ljubljana 
• Marina Lukšič Hacin, University of Ljubljana; ZRC SAZU, Ljubljana
• Duška Knežević Hočevar, ZRC SAZU, Ljubljana
• Borut Telban, ZRC SAZU, Ljubljana
• Petra Svoljšak, ZRC SAZU, Ljubljana
• Marjeta Šašel Kos, ZRC SAZU, Ljubljana
• Peter Klepec-Kršić, ZRC SAZU, Ljubljana
• Rado Riha, ZRC SAZU, Ljubljana, 
• Jelica Šumič-Riha, ZRC SAZU, Ljubljana
• Matjaž Vesel, ZRC SAZU, Ljubljana
• Alenka Zupančič, ZRC SAZU, Ljubljana
• Slavoj Žižek, University of Ljubljana
• Oto Luthar, ZRC SAZU, Ljubljana
• Andrej Rahten, ZRC SAZU, Ljubljana
• Vera Smole, ZRC SAZU, Ljubljana
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Nova Gorica 
Polytechnic and IUAV 
issue the joint degree, 
which represents a new 
experience inside the 
European university 
network. 

Economics and Techniques for the 
Conservation of the Architectural 
and Environmental Heritage

The international postgraduate study 
program Economics and Techniques for 
the Conservation of the Architectural and 
Environmental Heritage is the result of a joint 
effort with University IUAV of Venice. In early 
2005 University of Udine jointed the program, 
while Hamburg University is expected to join 
before the start of �006. The program is in line 
with the contents of the Bolonja Declaration 
and has been already recognised in Italy and 
in the European Union. 

Nova Gorica Polytechnic and IUAV issue the 
joint degree, which represents a new experi-
ence inside the European university network. 
The program is distinctly internationally ori-

ented, as testified by the high number of lec-
turers coming from some relevant European 
scientific institutions, namely: Université 
Paris �, Pantheon Sorbonne, Paris, crg Ecole 
Polytechnique, Paris, Università di Roma »La 
Sapienza«, Università di Napoli »Federico II«, 
Università Carlo Cattaneo-LIUC, Castelanza, 
University of Hamburg, ERASMUS University 
Rotterdam, ECARES – Université libre de 
Bruxelles, Bruxelles.

The program is also innovative for the way it 
approaches the issue of heritage conserva-
tion. To date, the majority of study programs 
have not been oriented to the apprehension 
of multidisciplinary knowledge, which is es-

sential for a good educational level of experts 
in the field of protection and management of 
cultural heritage. This postgraduate program 
is therefore based on an interdisciplinary ap-
proach combining architectural techniques, 
culture economy and law, with the aim of 
structurally integrating conservation theo-
ries. This teaching method should guarantee 
to researchers a more complete preparation 
on technical and managerial skills in the field 
of cultural heritage, as a new experts’ genera-
tion requires.

Additional contribution to the development of 
educational programs is offered by the wide 
number and typologies of laboratories avail-
able at IUAV and European research centre of 
San Servolo in Venice.

As to September �005, �0 international stu-
dents applied to the program, coming from 
many countries as Italy, Greece, Mexico, India, 
Croatia, etc.
In order to raise the attention of a wider public 
to the problems linked with the restoration 
of architectural and environmental heritage, 
several cultural events have been organised 
in close co-operation with some international 
cultural institutions. In particular it should be 
mentioned, in the occasion of the program’s 
structure presentation in October �00�, the in-
ternational conference entitled “Unsustainable 
development”, jointly organised with Palazzo 
Cappello Venexia, which saw the participa-
tion of: UNESCO Roste Venezia, ICOMOS, 
Aga Khan Trust for Culture, ICCM Salzburg, 
Centro Europeo di Venezia per i mestieri della 
conservazione del patrimonio architettonico, 
Sovraintendenza di Venezia BBAA.

The first part of the program introduces 
both specialisation courses by teaching the 
basic theoretical principles of conservation, 
and giving a general overview through in-
ternational experiences concerning national 
and European legislation, conventions and 
conservation approaches. In the second part 
the program divides in two specialisations: 
Technical and Economical. 
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List of lecturers

Università IUAV di Venezia
• Prof. Antonelli Fabrizio
• Prof. Benedetti Andea 
• Prof. Calabi Donatella
•  Prof. Calebich Emma
•  Prof. Corti Laura
• Prof. Cristinelli Giuseppe
• Prof. Cunico Maria Pia
• Prof. De Michelis Marco
• Prof. Di Tommaso Angelo
• Prof. Faccio Paolo
• Prof. Foraboschi Paolo
• Prof. Lazzarini Lorenzo
• Prof. Lombardi Giorgio
• Prof. Manfron Vittorio
• Prof. Mattarucco Antonio
• Prof. Mirabella Roberti
• Prof. Russo Salvatore
• Prof. Saetta Anna
• Prof. Siviero Enzo
• Prof. Stanghellini Stefano
• Prof. Vio Marina
• Prof. Zucconi Guido Vittorio

Università ”Ca’ Foscari” 
• Prof. Borghesan Andrea
• Prof. Mossetto Gianfranco
• Prof. Marella Fabrizio
• Prof. Vecco Marilena
• Prof. Van der Borg Jan

Università di Udine
• Prof. Amendolagine Francesco
• Prof. Moretti Andrea

ERASMUS University Rotterdam
• Prof. Klamer Arjo
• Prof. Paolo Russo

University of Hamburg
• Prof. Holler Manfred

École Polytéchnique, Paris:
• Prof. Benghozi Pierre-Jean

Université Paris 1, Pantheon Sorbonne, Paris
• Prof. Greffe Xavier

Università di Roma “La Sapienza”
• Prof. Forte Francesco

Università di Napoli “Federico II”
• Prof. Fusco Girard Luigi

Università Carlo Cattaneo-LIUC, Castelanza
• Prof. Ramello Giovanni Battista

Università degli Studi di Urbino
• Prof. Antonino Abrami

Politecnico di Milano
• Prof. Dezzi Bardeschi Marco

ICCM Salzburg
• Prof. Heskia Thomas

GAIA HERITAGE
• Prof. Georges Zouain

ICCROM
• Dr. Jokilehto Jukka

Sovraintendenza di Venezia BBAA
• Arch. Codello Renata

UNESCO Roste, Venezia
• Dr. Djakovic Damir

Soprintendenza BBAA Friuli Venezia Giulia 
• Arch. Bocchieri Franco



50

School for Viticulture 
and Enology

We started preparations for the introduction 
of the Viticulture and Enology study pro-
gramme at Nova Gorica Polytechnic based 
on a survey, which we carried out in �00�, 
of Slovenian needs in the field of vineyards 
and wineries. The survey showed that all 
the interviewees had expressed the need 
for an integrated knowledge of viticulture, 
enology and marketing. The survey also 
showed that an appropriate higher educa-
tion programme would be suitable to meet 
the needs. Although Slovenia has a long 
tradition in viticulture there is currently no 
study programme which would provide the 

versatile knowledge needed for managing 
viticulture-enology enterprises. Nova Gorica 
Polytechnic hence decided to prepare an un-
dergraduate higher professional programme 
in Viticulture and Enology.

The study programme proposal was prepared 
in collaboration with the National Institute of 
Biology, Jožef Stefan Institute, The Scientific 

Research Centre of SASA, Agricultural Institute 
of Slovenia, and Instituto Spermentale per la 
Nutrizione delle Piante from Gorizia, Italy.

The study programme was granted support 
from the Ministry of Agriculture, Forestry and 
Food, Chamber of Agriculture and Forestry of 
Slovenia, Commercial Union for Viticulture 
and Wine of Slovenia, as well as from a 
number of national viticulture and enol-
ogy associations. In April �00�, the Senate of 
Nova Gorica Polytechnic approved the new 
Viticulture and enology study programme. 
The proposal was then submitted to The 
Council for Higher Education of the Republic 
of Slovenia for accreditation. In October �00�, 
the Council gave permission to Nova Gorica 
Polytechnic to establish programmes in the 
fields of agriculture, forestry and fishing.

As we have seen a high number of applica-
tions the new undergraduate programme 
is going to commence in the academic year 
�005/06.

The study programme covers the current 
interdisciplinary knowledge in the fields of 
grape growing (viticulture), wine making 
(enology) and marketing. It provides both 
fundamental and specialist knowledge. 
Students receive education through lec-
tures as well as practical work experience 
in laboratories, vineyards or wineries. There 
are a number of curriculum choices which 
enable students to major either in viticulture 
or enology. Electives can be chosen not only 
from this study programme, but also from 
any other academic programme that meets 
the required criteria. Our graduates will be 
able to manage viticulture-enology enter-
prises and will be able to evaluate new tech-
nologies and their applicability in the local 
environment. The knowledge gained at the 
programme will enable them to readily adapt 
to changes in the local and global market, as 
well as to technological changes. Students 
who will have obtained the programme’s 
Bachelor’s degree can continue their study at 
the post-graduate level leading to a special-
ist, master’s or doctoral degree. 

The study 
programme 
covers the current 
interdisciplinary 
knowledge in the 
fields of grape 
growing (viticulture), 
wine making 
(enology) and 
marketing. It provides 
both fundamental 
and specialist 
knowledge. 
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Laboratory for multiphase processes

Laboratory for multiphase processes has 
been established at the beginning of scholar 
year �00�/�00�. The number of researchers 
has grown to six in four years. The members 
of the Laboratory are involved in the teach-
ing process on the School of Management 
and Technology, School of Environmental 
Sciences, and School of Applied Sciences. The 

first student of the Modelling of Materials and 
Processes, Materials Characterisation Ph.D. 
programme completed his reasearh work in 
the Laboratory in June �005. �� undergradu-
ate students made their diploma work in the 
framework of the Laboratory. The laboratory 
conducted �5 domestic, 7 international and 
� bilateral projects in four years. The results 
are evident from �8 scientific papers in inter-
national journals, � scientific papers and one 

professional article in domestic journals, one 
international post-graduate textbook, �6 
technical reports, and 6 simulation systems. 
The members of the Laboratory presented 
their work on �� international conferences, 
of which ��-times based on invitation. The 
members of the Laboratory participated in 
two international summer schools in Udine 
and Gliwice as lecturers and students. The 
international conference EUROTHERM 69 
has been organised in Technical Museum of 
Slovenia in �00�.

Basic Research
The Laboratory conducts fundamental re-
search towards the development of advanced 
numerical methods for multiphase systems 
and the development of physical models for 
solid-liquid processes. The focus is on mesh-
less methods for transport phenomena in the 
presence of moving boundaries. The models 
are developed within the continuum mechan-
ics concept for systems without phase change, 
like dispersions and porous media as well as 
systems with melting or solidification phe-
nomena. Description of the processes ranges 
from the microstructure evolution to the 
coupled macroscopic transfer of mass, energy, 
momentum and species. The Laboratory is 
involved in the development of international 
test cases for Stefan problems and is involved 
in the comparisons between numerical models 
and experiments. The research is incorpo-
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rated into the European COST, COPERNICUS 
and INSPIRE projects, and in the NATO and 
COBASE scientific programmes. Principal long-
term research links are established with the 
University of Erlangen-Nuremberg, Germany, 
University Pierre and Marie Curie, France, 
Silesian Technical University, Poland, and 
University of Southern Mississippi, USA. The 
Laboratory constitutes a node of EU Centre of 
excellence OPTI_ENERGY.

Applied Research
Our applied research is directed towards 
numerical modelling of a wide variety of 
processes with metallic, polymer or ceramic 
materials and their composites. The principal 
interest is in simulation and optimisation of 
relations between the process parameters 
and the product properties. An intense col-
laboration has been established with the 
aluminium industry IMPOL Slovenska Bistrica 
for simulation of temperatures, velocities, and 
concentrations in DC cast aluminium alloy 
billets and slabs. The described activities are 
complemented with the stress and strain cal-
culations in recent period. The collaboration 
reflects in improved regulation algorithms and 
substantial enhancement of product quality 
and process yield. The computer aided auto-
matic optimisation of process parameters in 
continuous casting of steel, related to domes-
tic, Czech and Finnish steelworks is underway 

within the European Concerted Research 
Action, designated as COST-5�6. A project on 
modelling of hollow-brick manufacturing and 
usage was started for the Goriške opekarne 
brickworks. A multiphase field model was 
developed and numerically implemented for 
solution of microstructural changes in heat 
treatment of multicomponent-multiphase 
alloys. All related industrial process modifica-
tions and upgrades are performed in close 
cooperation with industrial research teams.

Expertise
The Laboratory is successfully working to-
gether with Slovenian agencies (ARAO) and 
regulatory bodies in computer simulation of 
the planned Slovenian low and intermediate 
nuclear waste repository. In parallel, the en-
hancement of our own simulation capabilities 
for the assessment of the transport of radionu-
clides and other pollutants in different natural 
and technological systems is in progress.

Members

• Prof.Dr. Božidar Šarler (since 1.10.2001)
• Dr. Janez Perko (since 1.10.2001)
• Dr. Jure Mencinger (up to 30.6.2003)
• Igor Kovačević M.Sc. (since 1.1.2004)
• Simo Šaletić M.Sc. (since 1.11.2004) 
• Miha Založnik, B.Sc. (since 15.11.2001)
• Robert Vertnik, B.Sc. (since 1.6.2002)
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Projects and Collaborations

• ACRONI Jesenice, d.o.o. – Modelling of continuous casting – III.
• ACRONI Jesenice, d.o.o. – Modelling of continuous casting – II.
• Štore-Steel, d.o.o. – Dynamical model of continuous casting of billets.
• INEXA Štore, d.o.o. – Modelling and optimisation of competitive continuous casting of billets II.
• INEXA Štore, d.o.o. – Modelling and optimisation for competitive continuous casting of billets I.
• INEXA Štore, d.o.o. – Modelling and optimisation for competitive continuous casting of billets 

(contract on long term collaboration).
• IMPOL, d.d. – Numerical modelling of Al-alloys homogenisation.
• IMPOL, d.d. – Modelling and optimisation for competitive continuous casting of aluminium alloys III.
• IMPOL, d.d. – Modelling and optimisation for competitive continuous casting of aluminium alloys II.
• IMPOL, d.d. – Modelling and optimisation for competitive continuous casting of aluminium alloys I
• IMPOL, d.d. – Modelling and optimisation for competitive continuous casting of aluminium alloys 

(contract on long-term collaboration).
• Agency ARAO – PA/SA for generic location of L/ILW repository.
• Agency ARAO – PA/SA for generic location of L/ILW repository – Sensitivity analysis.
• Agency ARAO – PA/SA for generic location of L/ILW repository – Gas transport.
• Agency ARAO – PA/SA for generic location of L/ILW repository – Acceptance criteria for 
 radioactive waste.
• GORIŠKE OPEKARNE, d.d. – Calculation of temperature fields in hollow bricks.
• GORIŠKE OPEKARNE, d.d. – Modelling of bricks manufacturing and use (contract on long-term 

collaboration).
• MG �0�0-��8/0� – Modernisation of IMPOL casthouse for competitive continuous casting.
• MG �0�0-��0�/0� – Reconstruction of rolling process in IMPOL, d.d. with transition to own continu-

ous casted strip with Al alloys for sheet metal and foil production.
• MŠZŠ L2-5387-1540-03 – Modelling and optimisation for competitive continuous casting.
• MŠZŠ J2-6403-1540-04 – Modelling and simulation of solid-liquid processes.
• ARRS contract on funding of young researcher from industry Miha Založnik.
• ARRS contract on funding of young researcher from industry Simo Šaletić, M.Sc.
• ARRS contract on funding of young researcher Igor Kovačević, M.Sc.
• OPTI_ENERGY EU Center of Excellence – Optimisation, Simulation, and Environmental Impact of 

Energy Systems and Processes.
• EU INSPIRE – Optimisation of Systems, Energy Management, and Environmental Impact in 
 Process Engineering.
• COST 526, EU – Automatic Process Optimisation in Materials Technology.
• COST-P3, EU – Simulation of Physical Phenomena in Technological Applications.
• COPERNICUS, ULTRAWAT – Development of New Generation of Ultrasonic Equipment and 

Processes of Physical and Chemical Action on Water Treatment, Set up the Pilot Installation and 
Technologies. 

• COBASE, National Research Council, USA – Collocation Methods with Radial Basis Functions.
• NATO – Science for Peace, USA – Method of Fundamental Solutions for Inhomogenous Problems.
• ECO-net: Improved Numerical Methods and Physical Models for Solidification.
• Bilateral collaboration Slovenia–France: Modelling of Binary Systems Solidification.
• Bilateral collaboration Slovenia–Czech Republic: Modelling and Simulation for Competitive 

Continuous Casting.
• Bilateral collaboration Slovenia–USA: Meshless Methods for Heat Transfer and Fluid Flow.
• Bilateral collaboration Slovenia–Serbia and Montenegro: Modelling of Ternary Aluminium Alloys 

Solidification.
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A model for solving isothermal solid-solid 
phase transformations in multi-component 
aluminium alloys is developed. A multiphase-
field model for dissolutions of various phases 
in aluminium matrix during homogenization 
is demonstrated. Driving forces for phase 

Solid-Solid Phase Transformations in Aluminium Alloys Solved by 
Multiphase-Field Model, Materials Science Forum

The steady-state convective-diffusive solid-
liquid phase change problem associated with 
temperature fields in direct-chill, semi-continu-
ously cast billets and slabs from aluminum alloys 
has been solved by the Diffuse Approximate 
Method (DAM). The solution is based on for-
mulation, which incorporates the mixture 
continuum physical model, nine-noded sup-
port, second order polynomial trial functions, 
and Gaussian window weighting functions. 
Realistic boundary conditions and temperature 
variation of material properties are included. 
Two-dimensional test case solution is shown, 
verified by comparison with the Finite Volume 
Method (FVM) results for coarse and fine grid 
arrangement.

Application of Diffuse Approximate Method in Convective-Diffusive 
Solidification Problems, Computers Materials continua

Simultaneous dissolution of 
Mg2Si and Si phases in FCC 
aluminium phase computed 
by the multiphase-field 
model.

Calculated temperature distribution in the slab 
for 125x25 node arrangement. Solid curve: FVM, 
dashed curve: DAM. Upper curve – centerline, center 
curve – mid thickness, and lower curve – surface 
temperature.

transformations are calculated from data 
obtained by the commercial software JMatPro 
with aluminium database. An integrated 
concept of multiphase-field model with solute 
diffusion is used. A one-dimensional model 
for simultaneous dissolutions of Mg2Si and 

Si phases in aluminium 
matrix in ternary Al-Mg-
Si alloy is computed. The 
explicit central finite dif-
ference numerical scheme 
is used for solution of 
time transient phase-field 
equations and solute dif-
fusion equations. 
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Centre for Cryptography and  
computer safety

With the development of telecommunica-
tions and data analysis it is fairly easy to 
intercept and alter electronic information 
in comparison to it’s paper predecessor. It is 
for that reason that security demands have 
become greater. Information and computer 
security describes all the preventive proce-
dures and means with which we prevent 
unauthorized uses of information or systems 
such as disclosure, altering, changing, swap-
ping and deletion, and assures credibility of 
information like for instance emoney and 
electronic signature. 

The cryptography and computer security 
centre represents abackbone for the devel-
opment of cryptography systems and their 
applications for computer systems (inter-
net), finances (banks, stock exchange, paying 
systems) and telecommunications. The 
mathematical background of cryptography 
is foremost algebraic combinatorics which is 
also used in the theory of statistical design 
and the coding theory. The former is seek-
ing for optimal sets of samples and is used 
for digital communication design while the 
latter is used with data carriers (eg. CDs) 
and data transmission (eg. wireless devices, 
satellites). It is impossible to prevent all the 
errors, instead they are corrected as they 
come along. For example, a disc with a 1mm 
diameter hole drilled in it can still perform 
immaculately. 

Basic research
In the basic project Algebraic combinatorics, 
funded by the Ministry of Higher educa-

tion, science and technology we study the 
interconnection of algebra and discreet 
mathematics. Algebraic combinatorics is 
basically discrete mathematics with the 
condition that their objects and structures 
have a certain level of regularity. This level 
of regularity usually ensures the existence 
of their construction which often originates 
from a final range and a large group of auto-
morphisms. Alternatively their objects and 
structures are at least closely linked to an 
algebraic object called scheme associativity. 
Let us mention some of the more important 
practical uses of algebraic combinator-
ics: the theory of error correcting codes, 
the statistical design theory and of course 
– trough final ranges and final geometries 
–cryptography.

Applicative research
We are studying cryptography, more pre-
cisely, cryptosystems with public keys and 
elliptic curves. The emphasis is on protocols, 
security and models for security politics. 
In the year �00� we have worked on the 
Conducting Business Between Different 
Security Environments project, financed by 
funded by the Ministry of Higher educa-
tion, science and technology and Ministry of 
defence.

Members
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Centre for atmospheric research 

A general concern about global climate 
change has been raised in last few decades. 
Increased concentrations of greenhouse 
gasses and sulfate aerosols in the atmosphere, 
as a result of anthropogenic emissions, alter 
the energy balance of the Earth surface thus 
leading to a global climate change. In the year 
�00�, a desire for better understanding of 
this processes, especially those related to the 
aerosols - dust particles, cloud droplets and 
crystals, etc., resulted in the establishment of 
the Centre for Atmospheric Research at the 
Nova Gorica Polytechnic. 

Remote sensing of atmospheric properties

Laboratory for Astroparticle Physics of Nova 
Gorica Polytechnic is involved in the estab-
lishment of lidar stations at the Pierre Auger 
observatory for high energy cosmic rays 
in Argentine. Research work within Pierre 
Auger collaboration resulted in the develop-
ment of multi-angle scanning elastic lidar 
(Light Detection And Ranging) for remote 
sensing of aerosols and estimation of some 
of the optical properties of the atmosphere. 
Successful establishment of lidar stations 
within Pierre Auger collaboration led to an 
idea of lidar observatory in Slovenia, on 
high altitude location of Otlica, together 
with an idea of the foundation of Centre for 
Atmospheric Research. In �000, Nova Gorica 
Polytechnic joined the four year European 
project EARLINET (An European Aerosol 
Research Lidar Network to Establish an 
Aerosol Climatology). The main goal of the 
project was to join lidar stations in European 
countries into the network to study the 
large-scale aerosol transport across Europe 
and its impact on air quality and energy bal-
ance of the surface, consequently the impact 
on European climate. Since its foundation, 
the Centre for Atmospheric Research took 
over a part of the research of Laboratory 
for Astroparticle Physics in the fileld of the 
physics of the atmosphere, but the strong 
research collaboration with the laboratory 
remains. With a help of many donators and 
Edvard Rusjan Fundation we built lidar ob-

servatory at Otlica, where the elastic lidar 
for remote sensing of aerosol is located since 
June �005. 

Lidar system at Otlica enables the estimation 
of vertical profiles of aerosols in the atmo-
sphere and their impact on some optical 
properties of the atmosphere. Its transmit-
ter, Nd:YAG laser with triple basic frequency, 
emits 5ns long UV pulses in the atmosphere 
with the wavelength of �55 nm and energy 
of ��0mJ. More aerosols are present in the 
atmosphere stronger is the scattering of the 
emitted light. As aerosols scatters the light 
in all directions, a part of the scattered light 
is directed towards the lidar’s receiver. The 
receiver, parabolic mirror with focal length of 
�� cm, diameter of 80 cm, and effective area 
of �.5 m�, collects the received light and focus 
it to a sensitive detector, photomultiplier. The 
photomultiplier detects and intensifies the 
received light, and transforms it to a measur-
able electrical signal. The signal is related to 
the power of received scattered light. From 
the time delay of received signal in compari-
son to the triggering time of the laser the dis-
tance to the aerosol layer is calculated, and 
from the intensity of backscattered light the 
density of aerosol layer. Digitalization of lidar 
measurements is performed by analog/digital 
converter that is connected to the computer 
responsible for data acquisition and analysis. 
Laser, parabolic mirror, and photomultiplier 
are attached to the metal construction that 
enables two-dimensional scanning within 
lidar’s filed of view. 

As aerosols are commonly related to the air 
pollution, lidar measurements at the Otlica 
observatory provide information of air pollu-
tion across extensive area of forest Trnovski 
gozd, Vipava valley, Kras, and Slovenian 
coastal area, up to the altitude of few tenths 
of km. Simultaneously used meteorological 
models enable the estimation of back-tra-
jectories for air particles, and consequently 
the path air pollution for the time before 
reaching the area of Slovenia. Thus meteoro-
logical models can provide an answer to the 

A general concern 
about global climate 
change has been raised 
in last few decades. 
Increased concentrations 
of greenhouse gasses 
and sulfate aerosols in 
the atmosphere, as a 
result of anthropogenic 
emissions, alter the 
energy balance of the 
Earth surface thus 
leading to a global 
climate change. In the 
year 2004, a desire for 
better understanding of 
this processes, especially 
those related to the 
aerosols - dust particles, 
cloud droplets and 
crystals, etc., resulted in 
the establishment of the 
Centre for Atmospheric 
Research at the Nova 
Gorica Polytechnic. 
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question – how intensive is the air pollution 
which is transported to the area of Slovenia 
in typical sinoptic situations and where this 
pollution originates. Such an example is the 
pollution emitted in the highly industrialized 
Pao lowland that is transported with SW 
winds towards the Slovenia where reaches 
the first bigger mountain barrier, the forest 
Trnvski gozd. Reaching the barrier a part of 
the pollution, especially in lower layers of the 
atmosphere, is trapped and deposed. A well 
known example of pollution transport is also 
the Saharian dust, drifted to the atmosphere 
by desert storms, which can travel thousands 
of km before reaching Slovenia. 
At present, mobile elastic lidar is under the 
development in the collaboration with the 
Laboratory for Astroparticle Physics. An 
upgrade of present elastic lidar to a Raman 
lidar at Otlica observatory is also under 
preparation. Besides aerosol sensing, the 
Raman lidar will enable vertical profiling of 
atmospheric water vapor (H�O) and nitrogen 
(N�). Estimates of the profiles of H�O, the 
main absorber of short-wave solar radiation 
and long-wave terrestrial radiation, will offer 
additional information of surface energy 
balance. Mobile lidar will be used for remote 
sensing of air pollution in boundary layer in 
special conditions (distinctive temperature in-
versions, Saharan dust outbreaks, forest fires, 
etc.) and highly polluted areas (proximity of 
power plants, urban areas, etc.). Together 
with meteorological models, mobile lidar will 
be used for the studies of air pollution trans-
port in boundary atmospheric layer. 

Regional climate change

Part of the research of centre is related to 
the regional climate change. A composition 
of the atmosphere changes due to emissions 
of greenhouse gasses and different aerosols. 
Changes of atmospheric composition impact 
the transfer of short-wave solar and long-
wave terrestrial radiation through the atmo-
sphere and consequently impact the climate 
conditions. Presently available general circu-
lation models, which are commonly used to 

estimate the response of climate system on 
changes in atmospheric composition, offer a 
good description of climate variability in large 
scale. Unfortunately, their results can not be 
directly used at a regional or even a local 
level due to a low horizontal resolution and 
insufficient description of topography and 
some physical processes. Agitated relief and 
proximity of Adriatic Sea result in variable cli-
mate conditions on a small area of Slovenia 
that can not be described sufficiently by 
present general circulation models. Despite 
the limitation, results of general circulation 
models can be used for estimation of re-
gional/local climate variability if the later is 
mostly controlled by the large-scale climate 

patterns. An approach of the information 
transfer from large-scale to regional/local-
scale by simple empirical models is called 
empirical downscaling. The use of empirical 
downscaling for relating large-scale climate 
variability to the variability of the climate of 
Slovenia is one of the research activities of 
the Centre for Atmospheric Research. The 
results of empirical downscaling can be used 
in the studies of climate change impact on 
different sectors (agriculture, water resourc-
es, etc.). At the same time, they represent 
the basics of development of climate change 
scenarios and strategies of adaptation to 
expected climate change. 
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List of projects and collaborations 

• EARLINET A European Aerosol Research Lidar Network, EU project, 5th framework, 
EESD-ENV-2002-NAS.

• Impact of Aerosols’ Origin on the Optical Properties of the Atmosphere (Postdoctoral proj-
ect), Z1-6031-1540-04, 7/1/2004 – 6/30/2006.

• Studies of Atmospheric Aerosols as Indicators of Air Pollution Transport with Airflow Across 
Slovenia, CRP-V4-0995, 9/1/2004 – 8/31/2006.

• Impact of Climate Change on Crop Production in Slovenia – An Example of Vipava Valley, 
CRP-V4-0767-02, Project parter in 2004 and 2005.

• Climate Change and National Security in Slovenia, CRP- M�00�8, Project partner in �00� 
and �005.

Collaboration with domestic and foreign universities and laboratories

• University of Ljubljana, Biotechnical faculty, Department of Agronomy, Chair of 
Agrometeorology; 

• University of Ljubljana, Faculty for mathematics and physics, Department of Physics, Chair 
of Meteorology;

• Ministry of Environment and Planning, Environmental Agency of the Republic of Slovenia
• Jožef Stefan Institute;
• Charles University of Prague, Department of Physics, Chair of Meteorology and 

Environmental Protection.
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Aerosols are one of the key components of 
the atmosphere. They influence the energy 
balance of Earth’s surface, water cycle and 
atmospheric chemistry. Knowing the vertical 
distribution and optical properties of aerosols 
in the atmosphere is an important issue, es-
pecially due to their complex role in radiation 
balance of the Earth’s surface and consequent 
global climate variability. Information about 
vertical distribution of aerosols and their 
optical properties can be obtained by using 
different types of lidars. 
Lidar equation relates the power of backscat-
tered light, detected by lidar, with two optical 
properties of the atmosphere, extinction and 
backscatter coefficient. Without any other as-
sumption, this presents two-to-one mapping 
problem and therefore lacks of unique solu-
tion. To estimate both unknowns, multiangle 
approach can be taken under assumption of 
horizontally or almost-horizontally invariant 
atmosphere if the simple elastic backscat-
ter lidar is used. Such a lidar (Figure 1) was 
developed at the Laboratory of Astroparticle 
Physics at Nova Gorica Polytechnic for the 
Pierre Auger observatory for high energy 

Multiangle lidar measurements for the estimation of optical thickness 
and backscatter coefficient ratio of the atmosphere

Figure 1: Scheme of scanning backscatter lidar system developed at Nova Gorica Polytechnic: three mirrors 
and UV-laser head mounted on the steerable mechanism, LICEL TR40-160 digitizer together with PCI-DIO-
32HS Input/Output card, Hammamatsu R7400 phototubes, and PC.

Knowing the vertical 
distribution and 
optical properties 
of aerosols in the 
atmosphere is an 
important issue, 
especially due to 
their complex role in 
radiation balance of 
the Earth’s surface 
and consequent 
global climate 
variability.

cosmic rays in Argentina. A version of the lidar 
with more powerful laser (120 mJ per pulse in 
5ns) was installed in June 2005 at the Otlica 
observatory of the Centre for Atmospheric 
Research. 
The assumption of horizontally invariant at-
mosphere is reasonable in clear atmosphere. 
As an example for clear atmosphere, the 
reconstruction of optical depth (integral of 
extinction coefficient along the path) and 
backscatter coefficient ratio based on multi-
angle lidar measurements in the rural area of 
Malargue is presented on Figure 2. Problems 
with the assumptions of horizontal invari-
ance arise in turbid atmosphere which is typi-
cal for urban areas and of the higher interest 
in aerosol studies. But even in such cases, 
some possibilities for the reconstruction of 
optical properties, based on assumption of 
horizontal invariance, exist. An example of 
the reconstruction of optical depth in a turbid 
atmosphere of the urban area of Ljubljana, 
with a haze layer up to the altitude of 3.5 
km is presented on Figure 3. To estimate the 
optical properties above the haze layer, the 
reference point can be lifted to the top of the 
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Figure 2: Reconstruction of vertical optical depth of 
the atmosphere above the altitude of 1.9 km (left 

plot) and backscatter coefficient ratio with regards 
to the coefficient value at 1.9 km (right plot) based 

on mulatiangle lidar measurements (scanning 
zenith angle interval 0° to 60°) in the rural area 

of Malargue, Argentina (φ=35°30’J, λ=69°17’Z, 
z=1416m). Line plot is a comparison to the US 

Standard Atmosphere 1976 model with (solid) and 
without (dashed) depolarization effects.

Figure 3: Reconstruction of vertical optical depth 
of the atmosphere based on mulatiangle lidar 
measurements in the urbane area of Ljubljana, 
Slovenia (φ=45°56’S, λ=14°37’V, z=670 m). To 
circumvent the potential nonuniformities at h ≈ 3 
km reference point is lifted above the haze layer to 
the altitude of 3.9 km (right plot), or fitting range is 
narrowed to the zenith angles between 0° and 33° 
(left plot).

layer, but we lose the information inside the 
haze layer. Assumption of horizontal invari-
ance is more appropriate even for the haze 
layer if we narrow the fitting range of the 
scanning angle interval, which enables the 
estimation of optical properties even inside 
the haze layer.
The examples undoubtedly show that mul-
tiangle lidar measurements together with 
the assumption of invariant atmosphere 
can provide reasonable estimates of some 

atmospheric optical parameters, such as op-
tical depth or related extinction coefficient, 
and backscatter coefficient. Within the con-
straints of its validity, the multiangle method 
represents a valuable trial method for these 
specific atmospheric conditions. On the other 
hand, multiangle lidar measurements can 
also be used to detect horizontal nonunifor-
mities in the atmosphere. 
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Centre for Environmental 
and Sports Physiology

In �005, Nova Gorica Polytechnic estab-
lished a new research laboratory, Centre for 
Environmental and Sports Physiology. 
Environmental physiology is a young, rapidly 
developing scientific discipline which investi-
gates the relations between man and his en-
vironment. Environmental factors, such as 
temperature, relative humidity, composition of 
inspired gas mixture etc., crucially affect human 
survival, work and physical activity in a certain 
environment. Environmental physiology inves-
tigates human physiological responses, thus 
the responses of heart rate, respiration, blood 
flow, temperature regulation etc., in various 
environmental conditions. 
Laboratories for environmental and sports 
physiology deal with research topics, such as 
dehydration, fatigue, acclimatisation to heat, 
cold and altitude, aerobic capacity, tempera-
ture regulation, water and electrolyte balance, 
sensorics etc. Laboratories can assess aerobic 
performance, help organise training for sports-
men and sport teams, and advise people 
working in specific environmental situations 
(firemen, fishermen, workers in cold stores, 
divers, pilots). Laboratories for environmental 
and sports physiology usually collaborate with 
hospitals, rehabilitation centres, research insti-
tutions, sport associations and sport clubs. The 
associated research activities can be applied in 
pulmology, cardiology, orthopaedics, ophthal-
mology and other related disciplines.
In �00�, Nova Gorica Polytechnic successfully 
applied for a grant from Slovenian Ministry 
of Higher Education, Science and Technology, 
which provided the necessary funding for 
research equipment. At the moment, Centre 
for Environmental and Sports Physiology is 

equipped with oxygen and carbon dioxide 
analyser for metabolic rate analysis, pneumo-
tach for ventilation analysis, cycle ergometer 
and treadmill for exercise testing, Biopac data 
acquisition system, thermistors to monitor 
temperature regulation, oro-nasal masks with 
a one-way flow regulator, lactate and glucom-
eter, heart rate monitor and equipment for 
anthropometric measurements.
Several research projects have been stared 
in the Centre. Among those, the project 
Development of a new method of altitude 
acclimatisation was approved as a two-year 
postdoctoral project by the Ministry of Higher 
Education, Science and Technology. A master of 
science project The relationship between the 
respiratory function of asthma patients and 
the concentration of air pollutants is recently in 
progress, and the experimental part of the proj-
ect The assessment of dehydration status fol-
lowing a standardised physical activity in warm 
environment, performed in collaboration with 
the Jožef Stefan Institute, Ljubljana, Slovenia, 
has just been completed. New research proj-
ects will investigate the relation between hy-
poxic ventilatory response and acute mountain 
sickness susceptibility in humans, as well as 
how metabolising different substrates affects 
haemoglobin saturation. Funding for basic 
and applied scientific projects will be sought 
through the Ministry of Higher Education, 
Science and Technology calls, Foundation for 
financing sport organizations calls, and, should 

Environmental 
physiology is a young, 
rapidly developing 
scientific discipline 
which investigates the 
relations between man 
and his environment. 
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a suitable partner form Friuli-Venezia Giulia in 
Italy be found, through INTERREG calls.
Due to severe lack of space at the main build-
ing of Nova Gorica Polytechnic, a new location 
for the Centre for Environmental and Sports 
Physiology had been sought. VID Medical 

Centre, located in Kromberk, Nova Gorica, 
was kindly prepared to offer a suitable loca-
tion in their first class medical environment, 
which provides the necessary basis for quality 
research activities and further development of 
the Centre.

List of projects

- Development of a new method of altitude acclimatisation, Ministry of High Education, 
Science and Technology: Z3-6221-1540-04, 1.7.2004 – 1.7.2006;

- A system for the assessment of physiological parameters, Ministry of High Education, Science 
and Technology: �00� – �005; 

- Development and optimisation of personal army equipment (contract partners), Ministry of 
High Education, Science and Technology: �0�-0�-�6/�00�/85, �00� – �005;

- NATO Reintegration Grant, �00� – �006.
 
List of collaborations

- Josef Stefan Institute, Department of automatics, robotics and biocybernetics, Ljubljana, 
Slovenia;

- University of Ljubljana, College for health studies, Ljubljana, Slovenia;
- University of Portsmouth, Department of Sports and Exercise Science, Portsmouth, United 

Kingdom;
- Institute of Naval Medicine, Alverstoke, Gosport, Hants, United Kingdom;
- University of Trieste, Department of Physiology and Pathology, Trieste, Italy.
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High altitude environment with its specific 
environmental conditions affects the physi-
ological function of animals and humans. A 
decrease in partial pressure of oxygen in a high 
altitude environment alters the thermoregula-
tory behaviour of several animals, thus alters 
the behaviour for maintaining stable body 
core temperature. If the animals are exposed 
to an environment with a lower partial pres-
sure of oxygen, thus to hypoxia, the animals 
select a cooler environment than in normal 
conditions. A lower selected environmental 
temperature increases heat flux between the 
animal and its environment. A greater heat 
loss causes a fall in deep body temperature 
of the animal towards hypothermia. Hypoxia 
induces a controlled hypothermia, signifying 
that the mechanisms for heat retention and 
heat production (a selection of a warmer envi-
ronment, vasoconstriction of skin vasculature, 
shivering) do not become activated despite a 
decrease in core temperature.
The mechanism, which relates hypoxia and 
hypothermia, has not yet been described in 
details, but it is likely an adaptive mechanism. 
Hypothermia decreases cell metabolism and 
thus decreases the need for oxygen. Cooling 
for every single degree towards a lower core 
temperature is supposed to result in a 11 % 
diminishment of the basal oxygen consump-
tion. Such mechanism has a great adaptive 
value in an oxygen depleted environment, 
as it prevents the highly metabolically active 
tissues (such as the brain and the heart) 
from damage. The protection is efficient for 
as long as the tissues become damaged by 
hypothermia.
Should hypoxia induce a similar mechanism 
of a controlled hypothermia in humans, as it 
does in animals, it would most probably alter 
the perception of thermal stimuli, due to the 
effect of hypoxia upon neural mechanisms. 
This would, in turn, affect the perception of 
thermal comfort and thus increase the risk of 
hypothermia in a cold environment.
Hypothermia may be critical if the person 
does not perceive it and does not react ap-
propriately to prevent further cooling. Should 
hypoxia decrease the intensity of behavioural 

response to thermal stimuli, the organism 
may become more prone to cold injury. There 
have been some anecdotal reports of a great-
er susceptibility to cold injury at high altitude, 
but they have not yet been quantitatively 
evaluated. 
The aim of the study, performed by the Centre 
for Environmental and Sports Physiology of 
Nova Gorica Polytechnic and the Department 
of Automatics, Robotics and Biocybernetics of 
Jozef Stefan Institute was to evaluate if and 
how hypoxia may affect the perception of 
cold stimuli in humans.
Thirteen male subjects of and average age of 
22 years volunteered for the study. All subjects 
were medically examined and the protocol of 
the study was approved by the National Ethics 
Committee of the Republic of Slovenia.
Cutaneous thresholds for thermal sensation 

The perception of cold stimuli is aggravated at high altitude

The monitoring of haemoglobin saturation 
and the assessment of cutaneous thresholds 
for cold sensation.

The assessment of cutaneous sensitivity to cold with 
a Peltier element.
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were assessed with a computer controlled 
device. The main part of the thermosensitiv-
ity assessment device is a copper plate (a 
Peltier element), which is attached to the skin. 
Initially, the temperature of the copper plate 
adapts to the skin temperature and is then 
transiently decreased. Each thermal stimulus, 
as well as the sham ones are accompanied by 
an audible beep. After each beep, a subject 
reports whether he/she felt the stimulus or 
not. The intensity of each following thermal 
stimulus is determined according to the 

subject’s answer. The threshold for thermal 
perception, thus the smallest intensity of a 
thermal stimulus, which is still perceived by 
the subject, is calculated as the average of last 
five positive and last five negative answers. 
Fifteen to twenty thermal stimuli are usually 
applied to the subject within one test trial.
The experiment was conducted in two series, 
separated by a minimum of 7 days. In one 
series (hypocapnia) the subject initially in-
spired normal air through a mouthpiece, and 
then a gas mixture corresponding to the alti-
tude of approximately 5500 m. In the second 
series (normocapnia) the subject initially 
inspired normal air, and then a hypoxic gas 
mixture enriched with a suitable amount of 
CO2 to maintain normocapnia. The percep-
tion of thermal stimuli was tested on the first 
two toes. This is the location, which is the 
most susceptible to cold injury, which may 

A typical cold sensitivity test at the toes. 

potentially result from an inadequate behav-
ioural thermoregulation.
During normoxia, the thermal perception 
threshold was 4,7 (3,2)°C in both, normocap-
nic and hypocapnic, trials. During hypoxia, 
the thermal perception threshold increased to 
6,3 (3,5)°C during the hypocapnic, and to 6,2 
(3,2)°C during the normocapnic trial. The per-
ception of cold stimuli was thus aggravated 
during hypoxia. 
It has been reported that hypoxia attenu-
ates the perception of visual and auditory 
stimuli, decreases the effective intensity of the 
stimulus, aggravates the cognitive function 
and increases the response times. The results 
of the present study show that hypoxia also 
attenuates the perception of cold stimuli.
The effect of hypoxia on the perception of 
thermal stimuli most likely results from its 
effect upon the neural mechanisms, which 
are involved in the process of transmission 
of thermal stimuli into thermal perception. 
Each thermal stimulus activates specialised 
neural cells, peripheral and central thermo-
receptors. The afferent information from the 
thermoreceptors is conveyed to thermoregu-
latory centre (centres), where the impulses 
are integrated and processed to form en 
efferent neural activity, which is conveyed to 
the effector organs (sweat glands, smooth 
vasculature of blood vessels, skeletal muscles), 
which maintain homeostatic thermoneutral 
state. Although speculatively, the results of 
the present study may be interpreted as an 
effect of hypoxia upon the membrane and/or 
synaptic function of nerve cells. It has been 
described that hypoxia can alter the resting 
membrane potential of a nerve cell and that 
it can also affect the synaptic transmission. As 
the synapses are more susceptible to oxygen 
lack as the cell membranes, we anticipate 
that a diminished thermosensitivity to cold in 
a hypoxic environment is caused by an altera-
tion in synaptic function. 
The results of the study show that the percep-
tion of cold stimuli is attenuated in a hypoxic 
environment. Therefore, in a cold hypoxic 
altitude environment the risk of hypothermia 
and cold injury may increase.
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Library 

The Nova Gorica Polytechnic library was 
formally established in April �998. So far 
it is the only university library on Severna 
Primorska region. It is open to all students 
and staff, as well as all other visitors who 
are interested in the materials offered by 

The Nova Gorica 
Polytechnic library 
was formally 
established in April 
1998. So far it is the 
only university library 
on Severna Primorska 
region.

the library. Most materials cover ecology, 
physics, chemistry, engineering, math-
ematics, biology, since �00� we’ve been 
collecting materials from Slovenistica. At 
the moment the Nova Gorica Polytechnic 
has on offer approximately �.500 book 
titles and approximately 55 titles of pe-
riodicals. Our users can get to the elec-
tronic journals and data-bases through 
our web-page.
All material in the library is sorted by 
fields, free access is assured. Periodicals, 
reference materials, research reports are 

located in the study room and are not 
to be taken out. M.Sc. and Ph.D. theses 
can be borrowed. We are planning to put 
diplomas, M.Sc. and Ph.D. theses on the 
PNG web- page, so they are going to be 
publicly accessed.

In the first place we provide literature 
for the needs of education and research 
activities. 
Apart from lending books we also offer 
on-line searches from public accessable 
databases in the study room and through 
inter-library lending ensure material, 
which is not available in our library. We 
arrange bibliographies for our researchers 
and professors. Our library is included in 
COBISS, library catalogue can be found on 
internet 

www.p-ng.si/si/o-politehniki/knjiznica/

In our library students can buy study ma-
terial published by our institution.
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The student office

The student office is mostly used by our 
undergraduate and graduate students and 
also by others, who need informations 
about studying at Nova Gorica Polytechnic.

The student office started working on �st 
of February 2002. At that time 743 graduate 
and ��6 post graduate students were as-
signed to this office. 
In the academic year �00�/�005 the number 
of all graduate students raised up to 9�6, 
the number of all post graduate students 
was ��6.

The main goal of the office is to give infor-
mations and support to the students and 
other concerned.

The main tasks of the student office are:

•  to give informations about applications, 
general requirements for enrolment, dif-
ferent study programes and other matters 
concerned;

•  to give informations which are not related 
to the study, but are important for stu-
dents, like courses of lectures, entertain-
ments, etch; 

•  to counsel and give help with employ-
ment of diplomants; 

•  to keep records of employment of 
diplomants;

•  to organize and realize all enrolment 
matters;

•  to prepare diploma documents;
•  to arrange students data;
•  to arrange students statistical data;
•  to intervene students data to competent 

agency:
•  to give informations about 

accommodations;
•  to give informations about scholarships, 

student homes, health service, etch;
•  to organize some student activities;
•  to arrange student web site;
•  to give informations and to counsel about 

further education;
•  to stimulate students to overcome study 

difficulties.

Information and 
study pupport.
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Independence of Nova Gorica Polytechnic 
on the field of research and university 
education had its price. The dependence of 
the financing on the rating that research 
programs and study programs receive from 

The Edvard Rusjan 
Foundation

In accordance with the purpose of the 
Foundation, the Foundation provides for:

•  staffing requirements, workplace require-
ments and other material needs essential 
for performing and further developing 
research and education,

•  development and realization of study and 
research programmes important for the 
promotion of social, economic, techno-
logical, scientific and cultural progress,

•  quality training of the Nova Gorica 
Polytechnic teaching and supervisory staff,

•  implementation of modern teaching 
methods and techniques,

•  education expenses for undergraduate 
and postgraduate students,

the governmental bodies is much greater 
that it is for the governmental institutions 
of higher education. In order to stabilize the 
funding sources Nova Gorica Polytechnic 
has founded The Edvard Rusjan Foundation 
Polytecnic in September �00�. This was 
another unique solution that Nova Gorica 
Polytechnic implemented in the Slovenian 
university arena. The Edvard Rusjan 
Foundation is a non-profit-making institu-
tion and was founded to provide financial 
and other support for research and edu-
cational activities performed at the Nova 
Gorica Polytechnic and for their further 
development.

•  equipment of research groups and 
research infrastructure,

•  practical application of acquired knowl-
edge and experience,

•  technology transfer and development of 
innovative activities,

•  realization and development of publishing 
activities for educational and research 
purposes,

•  promotion of the recognition and public 
renown of the Nova Gorica Polytechnic in 
Slovenia and abroad .
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Primorski Tehnološki Park was founded in 
December �999. It was established at the initia-
tive of the Nova Gorica Polytechnic and the new-
technology based company Instrumentation 
Technologies. 
The aim of the Primorska Technology Park is to 
set up mechanisms which stimulate the forma-
tion, development and growth of more new 
technology based businesses. 
In the long term, the PTP is focused on the devel-
opment of innovative technology entrepreneur-
ship in the Primorska region, which covers three 
statistical regions, and altogether encompasses 
�5 municipalities.
At the moment PTP has �� members, 7 compa-
nies had already concluded �-year membership 
period.
Business Plan Competition Business for future 
(Podjetje za prihodnost) has been run twice, first 
in �00�/0� and second in �00�/05.

Business for Future included 
• identification of innovative business ideas 

(through workshops aimed at engaging 
young people’s interest in entrepreneurship 
and collecting of ideas)

• training (intensive workshops for would-be 
entrepreneurs on preparation of a business 
plan other business relevant subjects)

• professional business support (counselling 
in all phases of business idea development 
from the initial concept of an idea through to 
setting-up of a new company)

• networking (intensive matchmaking of 
potential entrepreneurs with investors, 
strategic partners, human resources)

• best business ideas awards (evaluation of 
business ideas by professional experts and 
award of best business ideas).

The objective of the Pro Plus project is to design 
an improved scheme and successful method 
for establishment of regional programmes 
stimulating the creation of profitable start-ups, 
mainly New Technology Based Firms. 
Primorski tehnološki park represents the 
Slovenia’s Primorska region (Goriška, Notranjsko-
kraška and Obalno-kraška statistical regions). 
The implementation of the project in Slovenia is 
financed by the European Commision under the 
programme “Innovation and SME”, as well as 
by the two cofounders of Primorski tehnološki 
park, the City municipality of Nova Gorica and 
the Municipality of Šempeter-Vrtojba.

Business for Future is a competition that 
offers to participants the opportunity of get-
ting involved in entrepreneurship with their 
technological ideas. It is oriented to encourage 
especially young graduates to entrepreneurial 
and innovative thinking, identification of prom-
ising technological and market focused business 
ideas, as well as to offer support needed for 
the establishment and start-up on NTBFs. By 
reaching these objectives, Primorski tehnološki 
park will directly encourage the creation of new 
qualified jobs.

primorski tehnološki park
Business for future 

The aim of 
the Primorska 

Technology 
Park is to set up 

mechanisms 
which stimulate 

the formation, 
development and 

growth of more new 
technology based 

businesses. 

competition 2003/2004 (Sept 2003 – July 2004)
��  innovative ideas collected
5  business plans prepared
�  new technology based companies set-up
�  business plan realised within an established 

company

competition 2004/2005 (Oct 2004 – June 2005)
�8  innovative ideas collected
9 business plans prepared
5  new technology based companies set-up 

(expected result) 
�  business plans realised within 
 an established company 
 (expected result).

The results achieved through the two 
competitions launched were:
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