
Science and scientists in 
Slovakia



History of 
science in 
Slovakia



•The start of Slovak science is tracking back to Great Moravia (9.-10. 
century)
• mostly iron metallurgy, blacksmithing, agriculture and architecture 

• In the Kingdom of Hungary, Slovaks had the worst socio-economic and 
cultural conditions for scientific research.
• development mainly in the field of mining 
• Big impact: The Mining Academy in Banská Štiavnica

•After WWI.: Czechoslovakia - new impulse
• 1919 - first Slovak university - Comenius University in Bratislava 

• Medicine, law, philosophy, later natural science

A brief summary



Slovak scientists 
in the past



Sámuel Mikoviny (?-1750)

• mathematician, engineer, cartographer

• a leading representative of science and technology in the 18th century 
Kingdom of Hungary and Habsburg Monarchy

• He made a significant contribution to the making of a new map of the 
Kingdom of Hungary.

• He relied on his own measurements and used a scientific 
method, based on four basic principles: astronomical, 
geometrical, magnetic, and hydrographic.

• He was a leading expert on the construction of water reservoirs, 
mining machinery, foundries, and mills. 

• His chief contribution is a construction of a sophisticated system of 
reservoirs (tajchy), which drained water from the flooded mines in 
Banská Štiavnica and provided energy for its local industry.



Jozef Karol Hell (1713 – 1789)

• mining engineer and inventor

• He invented the water-pillar (water pump 
machine).

• It is mainly used today for oil 
extraction.

• He was student of of Sámuel Mikoviny 

• His first machine was able to pump water 
up from the depth of 212 meters. 

• He also designed equipment for air 
purification in mines and for blowing 
fresh air into the underground depths. 



Maximilian Hell (1720 – 1792)

• astronomer

• Of great importance to astronomy were his observations of the transit of 
Venus in front of the solar disk. 

• He observed the crossing of 1761 in Vienna, on the basis of which he 
refuted the opinion about the existence of the satellite Venus. 

• He made an expedition beyond the Arctic Circle to the Danish island 
of Vardö, where he observed the second transit of Venus in front of 
the solar disk.

• With this expedition, Hell gained world scientific recognition for 
the accurate calculation of solar parallax. Its calculated value 
was 8.82 ', its current value is 8.79415'. 

• Besides astronomy, Hell also had an interest in magnet therapy (the 
alleged healing power of magnets), although it was Franz Anton Mesmer 
who went further with this and received most of the credit.



Joseph Petzval (1807 – 1891)

• a mathematician, inventor, and 
physicist 

• He is considered to be one of the main 
founders of geometrical optics, 
modern photography and 
cinematography.

• Among his inventions are the Petzval 
portrait lens and opera glasses, both 
still in common use today. 

• Petzval's achievements are used today 
in cinematography, astronomy, and 
meteorology. The 
Astro-Petzval-Objektiv lens is used in 
astronomy. 

Diagram of Petzval's 
1841 portrait lens - 
crown glass shaded 
pink, flint glass 
shaded blue



Ján Bahýľ (1856-1915)

• designer and inventor 

• He made a number of proposals for the improvement of artillery technology and 
railway transport, where from 1888 he dealt with the automatic connection of train 
sets. 

• He was granted 17 military and other technical patents, such as:

• helicopter powered by a petrol engine 

• balloon with air turbine 

• steam powered tank wagon 

• invention of an elevator at Bratislava Castle 

• together with Anton Marschall they built the first petrol-powered car in 
Slovakia 

• stove insert for better fuel efficiency 

• patent for the use of the slope of the sewerage network for the production of 
electricity 



Vojtech Alexander (1857 -  
1916)

• radiologist, doctor and physicist 

• He developed a method called 
plastic imaging and founded plastic 
radiology.

• He took a series of images of human 
embryonic development and 
described in detail the development 
of pulmonary tuberculosis. 

• He was the owner of the first X-ray 
apparatus in Slovakia



Aurel Stodola (1859 – 1942)

• engineer, physicist, and inventor

• a pioneer in the area of technical thermodynamics and its applications

• published his book Die Dampfturbine (the steam turbine) in 1903. 

• In addition to the thermodynamic issues involved in turbine design the book 
discussed aspects of fluid flow, vibration, stress analysis of plates, shells and rotating 
discs and stress concentrations at holes and fillets.

• The Law of the Ellipse, or Stodola's cone law, 

• a method for calculating the highly nonlinear dependence of extraction 
pressures with a flow for multistage turbine with high backpressure, when the 
turbine nozzles are not choked. It is important in turbine off-design 
calculations. 

• In 1915–1916 Stodola collaborated with Ferdinand Sauerbruch a German surgeon to 
develop an advanced mechanically driven prosthetic arm. This collaboration marked 
one of the first documented examples of a surgeon and engineer merging efforts.



Štefan Banič  (1870 – 1941)

• inventor 

• constructed a prototype of a 
parachute in 1913 and was granted 
US patent

• The design which was radically 
different from others - it was a 
kind of umbrella attached to 
the body - but it is sometimes 
claimed that he successfully 
tested it in Washington, D.C. 
jumping first from a 15-storey 
building and subsequently 
from an airplane in 1914.



Dionýz Ilkovič (1907-1980)

• physicist and physical chemist

• Along with Nobel laureate Jaroslav Heyrovský, he helped to 
establish theoretical basis of polarography.

• he is the author of an important result, the Ilkovic's 
equation.

• Ilkovic equation is a relation used in polarography 
relating the diffusion current (i

d
) and the concentration 

of the depolarizer (c), which is the substance reduced 
or oxidized at the dropping mercury electrode.

• He was also one of the leading figures in modern 
university-level physics education in Slovakia



Ľudmila Pajdušáková 
(1916 – 1979)

• astronomer and physicist 

• She specialized in solar astronomy, and also discovered a 
number of comets

• including periodic 
comet 45P/Honda-Mrkos-Pajdušáková,and the 
non-periodic C/1946 K1 (Pajdušáková-Rotbart-Weber), 
C/1948 E1 (Pajdušáková-Mrkos), C/1951 C1 (Pajdušáková) 
and C/1953 X1 (Pajdušáková). 

• She has also contributed to the introduction of observation 
and positioning of asteroids. 

• She studied the atmosphere of the Sun, the periodicity and 
variability of solar activity. 



Science in 
Slovakia today



•According to the Statistical Office of the Slovak Republic, 33,252 
people (of which 26,720 researchers, 4,132 technical and 2,400 
auxiliary and equivalent staff) were employed in research in Slovakia 
in 2016. Thus, about 1.33% of all workers in the country. 

•Expenditure on research and development in 2016 amounted to € 
640.8 million (of which € 45.8 million was capital). This represents a 
total of about 0.79% of GDP in 2016. 

The state of Slovak science



Slovak Academy of Sciences

• is the main scientific and research institution in Slovakia fostering basic and strategic basic 
research.

• founded in 1942, reestablished in 1953

• Its primary mission is to acquire new knowledge of nature, society and technology, specifically 
targeted at ensuring scientific basis for the advancement in Slovakia. 



Slovak Academy of Sciences

• It comprises 58 scientific institutes and 13 ancillary institutions. 

• The SAV edits 44 scientific and scholarly journals and 100–120 monographs per annum. 
Moreover, 41 scientific and scholarly societies, which associate scientists and scholars from 
various disciplines, are affiliated with SAV.



A few Slovak 
scientists



Michal Valko

• Machine learning scientist

• a lecturer at ENS Paris-Saclay in Paris

• Since 2019, he has been working in the DeepMind 
laboratory in Paris, which, as part of Google, specializes 
in the research of artificial intelligence. 

• He is mainly interested in designing algorithms that would 
require as little human supervision as possible.

• Part of his research is the design of sequential algorithms 
that lead to structured decisions that provably lead to faster 
"learning" of algorithms. 



Pavel Cheben

• a world leading authority in integrated optics, silicon 
photonics, metamaterial nanophotonics and biosensing

• originally from Slovakia, lives and works in Ottawa, 
where he is a Principal Research Officer at the National 
Research Council (NRC) of Canada

• he developed the first commercial echelle-grating telecom 
multiplexer

• He has co-authored more than 500 journal and conference 
papers, has 33 patent applications and over 220 invited 
presentations at scientific conferences and word research 
centers. 



Ruzena Bajcsy

• Robotics and artificial intelligence

• she earned her second PhD degree in computer science at 
Stanford University in California, USA, where she worked 
with John McCarthy, the founder of artificial intelligence. 

• Currently she is a professor at the University of California, 
Berkeley. 

• became the founder of many famous research laboratories, 
such as, for example, the GRASP laboratory at the 
University of Pennsylvania, CITRIS Institute and HART 
(Human-Assistive Robotic Technologies) laboratory



Marián Peciar

• process engineering

• his main scientific research activity is focused on research 
of new non-traditional technologies of processing 
three-phase systems with solid particulate phase (powder, 
granular and pasty materials) 

• the author and co-author of 28 patent applications and 
utility models in the national databases of the Industrial 
Property Office of the Slovak Republic, of which 5 patents in 
the international databases of the World Intellectual 
Property Organization WIPO 



Boris Klempa

• ecology and molecular epidemiology of zoonotic viruses 

• He is the co-author of 90 scientific publications, all of which 
have been published in respected scientific journals. As 
many as 22 of his works belong to the top 10 percent of 
works in their field based on the RCR (relative ciation ratio) 
parameter. 

• He participated in the introduction and validation of 
gargling as an alternative method of collecting clinical 
material for the diagnosis of SARS-CoV-2. 



Jana Pócsová

• Mathematics 

• data mining and its practical use in the analysis and 
processing of the so-called big data

• research in the field of university didactics, in which she 
focuses on ways and possibilities of introducing modern 
methods into teaching at the university



Ladislav Valkovič

• Metabolic imaging 

• works on the development and application of non-invasive 
methods for measuring tissue metabolism using magnetic 
resonance imaging

• He considers the development of the rapid method of 
measuring metabolic processes in muscle to be his greatest 
achievement to date.

• Recently, his main focus has been the human heart.

• He focuses on his research at SAS in Bratislava and at the 
Oxford Centre for Clinical Magnetic Resonance Research at 
Oxford University.



Martin Gmitra

• Quantum mechanics

• studies electron structure in quantum materials, more 
specifically, in atomically thin materials

• As a theoretical physicist, Martin Gmitra focuses mainly on 
basic research, but it opens up new horizons on how 
quantum materials can be actually used.

• For example, the discovery of the existence of topological 
insulators, which are conductive in a special way, may in the 
future contribute to a new generation of energy-efficient 
electronics. Thanks to the specific arrangement of the 
atoms on the surface of these materials, the current can 
flow in the thin layer of their surface without resistance.



Imrich Barák

• Molecular biology - microbial genetics

• He and his team of colleagues have been working mainly on 
the three basic mechanisms in bacterial cells. 

• 1. cell division, 2. sporulation = the simplest way of cell 
differentiation, 3. programmed cell death. 

• These mechanisms are investigated at the level of DNA, 
RNA and proteins involved in them, mainly in the 
model organism Bacillus subtilis, but also in related 
pathogenic bacteria. 

• Research on cell division is the basis for the development of 
new antibiotics. 



Ivana Šišoláková

• Electrochemical sensors 

• She works on the development of a sensor for the determination of 
insulin as a new approach for the diagnosis of diabetes.

• Recently, her researchers have focused on developing a new type of 
electrochemical sensor for the diagnosis of viral diseases

• The sensor works with a small portable device that connects to 
mobile phones, tablets and computers. Electric current flows 
through it, and by the change in current or the position of the 
current maximum, it is possible to determine whether or not you 
have a virus in your body.



Thank you for your attention :)
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