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Foreword
Professor Hans Galjaard once told me how moved he was when, in 
a colleague’s department, he saw film images of young unborn life – 
startlingly beautiful images of a foetus in the womb. He set me thinking. 
A sense of the beauty in science. Did his colleagues ever feel the same, 
I wondered? Do aesthetics play a specific role in fundamental scientific 
research? 

In a museum there are works of art to see. They can amaze or move 
us. I think that is what visitors to a museum expect from a work of art. 
Its meaning is formed through vision, interpretation and perception. 
Experiences of great beauty and eternity exist in nature, too, where 
everything is real. Scientific techniques and ever more refined tools, 
deduction, analysis and interpretation are letting us see what could 
not be seen before. In the eighteenth century, museums still combined 
arts and sciences; order and systems provided an overview and insight. 
And even now, people are amazed at what they see in museums and in 
nature. You acquire flexibility by looking, and you learn to understand 
while seeing. A museum is an academy of the eye. Everything is based 
on the desire to learn and the ability to use one’s eyes to the full. 

Using both of these instruments – curiosity and observation – Hans 
Galjaard has collected many hundreds of images in collaboration with 
his colleagues. They are astonishing. They open up a world that brings an 
academic overview, insight and beauty. They are real and they are lovely. 
So is the answer they give to the question as to whether the experience 
of a blinding moment of beauty changes conjecture and searching 
into knowing an affirmative one? If so, it is beauty that holds the world 
together. And so we are left with just one question, ‘what is beauty?’ 

Sjarel Ex
Director, Museum Boijmans Van Beuningen

RGB composition of a computer simulation of the interaction between two stars that are 
revolving in an orbit around each other, photograph: Vincent Icke
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BEAUTY IN SCIENCE
Some three years ago, when I finished my book ‘Health Has No Limits’, 
I added a DVD to give readers an idea of the day-to-day practice of medi-
cal science and clinical research. Among the items on it was a film of 4D 
ultrasound research on the development of the human foetus made by 
the British gynaecologist Professor Stuart Campbell, a world expert in 
the field.
The images were so touching and so beautiful that I showed them to 
Sjarel Ex, director of Museum Boijmans Van Beuningen. Looking at them 
from the perspective of an art historian and museum director, he came 
to the same conclusion. Together we planned a project to search for 
beautiful images in other disciplines of the natural sciences. Two years of 
searching and the enthusiastic cooperation of many scientific institutes 
and individual researchers have resulted in this exhibition: Beauty in 
Science. 
Sjarel Ex assumed that some of the scientists we approached would 
have experienced a ‘Stendhal moment’ during their research – a mo-
ment of overwhelming beauty. But this turned out not to be the case. 
The great majority of researchers, logically enough, focus completely on 
acquiring new knowledge and insights. In the natural sciences advanced 
specialization is essential and generalists are rare nowadays. Progress is 
closely tied to technological innovation, and the international character 
of science means that an individual researcher has to devote a great deal 
of time and attention to what is happening in his field around the world. 
Competition is fierce and the relentless quest for funding increases 
the stress. This is not a climate conducive to focusing on the aspect of 
beauty in science. 
Nevertheless, it appeared that beauty can be found in most disciplines 
and – fortunately – that several researchers were prepared to make a 
point of looking for it. I also met people who had made a hobby of re-
cording the aesthetic aspects of their research field. And so I was able to 
build up a unique collection of around eight hundred images and short 
films of research in physics, chemistry, geology, microbiology, marine 
life, plants, fungi, human cell biology, reproduction and astronomy. One 
day museum staff members spread out some thirty representative 

Hans Galjaard
Professor Hans Galjaard is emeritus professor of human genetics at the Erasmus 
University of Rotterdam. He is a medical doctor and researcher who is well 
known to the Dutch public through his frequent television appearances. He 
made scientific knowledge accessible in such programmes as ‘Willen wij weten’ 
(We Want To Know) (NCRV, 1981) and with Paul Witteman in ‘Alle mensen zijn 
ongelijk’ (All People Are Unequal) (VARA, 1994). Using clear, entertaining 
language he explained what scientists do in their laboratories. Hans Galjaard has 
received numerous honours and holds a number of advisory posts, among them 
membership of the Museum Boijmans Van Beuningen supervisory board. 



images of all the themes on a table. Looking at them, I had an experience 
of beauty comparable to seeing Professor Campbell’s ultrasound film of 
the developing human a few years earlier. 

Many books and publications have been written about the relationship 
between the arts and the sciences: theoretical reflections on differences 
and common features, books with illustrations of paintings juxtaposed 
with similar images from scientific research carried out decades later. 
Some scientists derive inspiration from their research to create art, and 
there are artists who base their work on subjects of scientific research. 
One colleague pointed out to me that the results of scientific research 
can themselves give rise to an experience of beauty. But how do you 
visualize that beauty for others? Lectures and a symposium in Museum 
Boijmans Van Beuningen will address fascinating questions about see-
ing, the concept of beauty, the observation of reality, illusion and the 
power of the imagination in science and art. The concept of the exhib
ition Beauty in Science, however, is very simple. I visited numerous re-
search institutes in search of aesthetically superb images. For hours and 
hours I studied images of their results with researchers and scientific 
photographers, seeking consensus on whether something was extraor-
dinarily beautiful. The final selection was made in consultation with the 
director of the museum and his staff. 
While I was looking at all the images, one of the most exciting aspects 
was the tremendous advance in new technologies that allow us to see 
ever tinier details of inanimate materials and in living cells – and to ex-
plore the universe in unimaginable dimensions. The ability to make the 
invisible visible, in both form and function, meant that in many cases 
I could grant Sjarel Ex’s wish to show images that are abstract and 
dynamic, yet at the same time reflect ‘real’ situations. 
As I pursued my quest for beauty, new worlds of scientific research 
opened up to me. After nearly forty years in medical scientific research, 
I thought I was pretty well informed – but I was wrong. In every discip
line I met enthusiastic, occasionally obsessed researchers who told me 
about their curiosity, the specific issue they were researching, the mod-
ern technology that, they hoped, would help them find the solution. It 
turned out I knew very little. I looked with wonder at collisions between 
sub-atomic particles, the magnificent colours of polarization microscopy 
of thin sections of rock and the crystallization of chemical substances. 
On the computer screen I saw the three-dimensional structure of a sin-
gle protein develop, and watched the motion of proteins as DNA was re-
paired and as the microtubuli inside a neuron were formed. In video clips 
I saw chromosomes splitting during cell division, the birth of a stem cell 
and the reaction of immune cells to alien invaders. The diversity and the 
gorgeous forms of bacterial cultures, algae and fungi were breathtaking. 
Likewise new to me was the dedication with which plants, often gathered 





in inaccessible regions on other continents, were meticulously drawn and 
photographed down to the electron microscope level back in the research 
department. I saw a unique system that used computer programs to inte-
grate tens of thousands of micrographs of a zebra fish. Researchers – and 
now museum visitors – can zoom in from an animal to its eye, to its retina, 
to rods and cones as tall as skyscrapers, and on down to the smallest units 
of cells where single proteins are made. Finally I saw the transition to the 
seeming infinity of astronomical research. There, too, new technology has 
made it possible to get closer: in understanding, in visualization and back-
wards in time. At the basis of this progress lie mathematics and physics, 
and it is with their beauty that this exhibition began. The circle is closed.

The experience of beauty has reawakened my curiosity about the back-
ground to all these sciences. What struck me was how much more relaxed 
conversations were when they are about beauty in research rather than 
the quest for the uncomprehended reality. Nowadays education focuses 
on acquiring knowledge and understanding, and on achievements that will 
help in future employment. Understandable enough, given the current 
structure of our society. Everyone agrees that future economic and social 
developments will depend on innovation. Innovation requires knowledge, 
insight and creativity. But, parallel to this, would it not be a good idea to 
pay much more attention to learning to see beauty at an early stage of 
education? Beauty, in its overwhelming extent and variety, is there for 
everyone to experience in nature, art and culture, and even in science.
If young people learned to appreciate the importance of this aspect of life 
early on, they might have more options than they do now when they are 
adults. Perhaps there would finally be a wider social basis for art and sci-
ence and greater economic support from politicians. I am hoping for a dif-
ferent, less materialistic society, with more scope for experiencing beauty. 

Hans Galjaard
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A carbon nanotube (green) over two electrodes, photograph: Cees Dekker,
Nanotechnology Institute, Delft University of Technology 

PHYSICS
For as long as man has been on earth, he has probably looked for explanations for the many natural 

phenomena, close to home and in space. For centuries scholars have tried to formulate laws that describe 

natural phenomena. The foundations for this were provided by developments in mathematics. Physics 

became the dominant science in the first half of the twentieth century. The structure and properties of the 

smallest components of atoms were defined, as was the interaction between matter and energy in space 

and time.

Physics has created an understanding of matter on earth and processes in space. It has also had a 

determining influence on the development of new technology that has had a substantial impact on society. 

Electricity, lasers, nuclear energy, transistors, chips and computers are just a few examples.

Amidst all this complexity there are beautiful images. Even the atom itself has become visible. 

Nanotechnology is enabling the manipulation of molecules, and new properties are being created. 

Perhaps the most impressive items are film clips of the effect of (ultra)sound on matter and the 

interactions between gases and liquids. 



CHEMISTRY
Chemistry is the study of the structure, synthesis and conversion of substances. Over the last century 

chemistry has played an increasingly important role in industrial processes, among them petrochemicals, 

new materials and the manufacture of chemical fertilizers, new medicines and components of virtually all 

foods. Chemistry is also crucial to the study of living cells and the mechanisms underlying illnesses. 

The human genome codes for more than 100,000 different proteins. Using modern technology, the three-

dimensional structure of a single protein can be clarified and previously invisible interactions can be 

depicted. As well as new insights, this sometimes generates breathtaking images, down to the repair of 

errors in DNA at the molecular level.

Loes Modderman’s work shows that studying the crystallization of simple substances can open up a 

new world of beauty. It requires a polarized light microscope, continual experimentation and artistic 

craftsmanship. 

Crystallization of a mixture of paracetamol and dextrin, photograph: Loes Modderman 

Three-dimensional protein structure, photograph: Piet Gros, Utrecht 

Crystallization of a mixture including dextrin and potassium bicarbonate, photograph: Loes Modderman 



Opal, Yowah Nut, 3 x 5 cm, photograph: Dirk Wiersma, Utrecht 

GEOLOGY
Geology is the scientific study of the earth, from the smallest mineral, ore or rock particle to volcanoes, 

earthquakes and continental drift. Geologists are also interested in life on earth. The study of fossil 

remains of flora and fauna that began billions of years ago as single-celled organisms has been vital to 

our current understanding of evolution. 

Much of the beauty in geology is familiar to us: rock formations in the mountains or the sea, decorative 

stone in buildings, rare metals and gemstones. But most of the images shown here are the result of a quest 

under the surface involving processing materials, for instance by grinding and polishing them, and using 

macroscopy and microscopy.

	



MICROBIOLOGY
Bacteria originated 3.5 billion years ago as the first life form. In the course of evolution they have adapted 

to diverse, sometimes extreme, conditions. Now millions of kinds of bacteria live on earth, in the oceans 

and in other single-celled and multicellular organisms. They play a role in the carbon and oxygen cycles 

and soil fertility. In recent years bacteria have been used to process waste, and the expectation is that in 

the long term genetic modification will mean that they become a source of clean energy. 

Public concern is focused primarily on bacteria and viruses that cause illness. Hundreds are known, each 

of which requires a specific form of diagnostics and treatment. The Erasmus Medical Centre in Rotterdam 

alone receives some 200,000 requests for microbiological investigations annually.

Despite the growing importance of DNA technology, about two thirds of the testing still uses laboratory 

cultures – fortunately for this exhibition, for a series of beautiful images was created thanks to the 

diversity of bacteria, the variety of culture growth conditions and a modified form of microscopy. 

 
 
Bacterial culture: Weeksella virosa, magnification 1.6x and Nocardia asteroides, magnification 2x, 
photographs: R.P. Verkooijen, Medical Microbiology and Infectious Diseases Department, Erasmus MC, Rotterdam 



LIFE IN WATER
Oceans, seas and rivers play an essential role in the climate, the food chain, the production of oxygen 

and, unfortunately, in catastrophes, too. The very first life started in water. Bacteria evolved into the first 

single-celled eukaryotes, in which the cell nucleus with hereditary material, which was becoming more 

complex, was separated from the rest of the cell by a membrane. That probably happened more than two 

billion years ago. During the millions of years since then a huge diversity of single-celled and multicellular 

organisms has developed. They differ in size (ranging from 0.1 to 200 microns), form, colour, colony 

formation, reproduction, energy production and nutrition. 

In his photographs and films on the interface between visible and microscopic aquatic life, photographer 

and artist Wim van Egmond shows how much beauty there is to discover from the depths of the oceans to 

a garden pond. 

 
 
Cyanobacteria (blue-green algae), photograph: Wim van Egmond / Micropolitan Museum, Rotterdam



PLANTS
The existence of plants on land has changed the earth irreversibly. The increased amounts of oxygen and 

nutrients have enabled the evolution of animals. Agricultural crops have become the most important 

source of food for humans. As plants have evolved, their form and size, mode of transport of water and 

minerals, and reproduction mechanisms have all changed. At present the number of different plants is 

estimated at around 300,000. 

The first printed books about plants appeared in the fifteenth century and were chiefly devoted to herbs 

with medicinal effects, as were the earliest herbariums, which date from the sixteenth century. Interest 

in the geographical distribution of plants and the relationships between them did not develop until later. 

Archives in monasteries and libraries in scientific centres, for example the National Herbarium of the 

Netherlands in Leiden, contain a wealth of information and beauty.

The process of searching for, collecting and describing new plants still continues alongside fundamental 

research into such subjects as cell biology, breeding and genetic modification. The more recent drawings, 

watercolours and photographs, including electron microscope images, are also of great aesthetic value. 

 
 
Star moss, photograph: Ruth van Crevel, ‘Plantenparade’ (2001)

Electron microscopy: detail of Ragged Robin seed, photograph: Wim van Heel, National Herbarium of the Netherlands



FUNGI
The kingdom of fungi, with one and a half million species, lies between the plant and animal kingdoms. 

Fungi can survive extreme temperatures and other harsh conditions because they form spores. They are 

the most important decomposers in nature, breaking down dead wood and fallen leaves. This helps to 

recycle nutrients. Yeasts, which are classified as fungi, have been used to make bread, beer and wine for 

centuries. These days they are playing a growing role in industrial processes, from food production to 

manufacturing detergents and plastics.

The Fungal Biodiversity Centre of the Royal Netherlands Academy of Arts and Sciences in Utrecht is 

working hard, as part of an international effort, on preventing decay in crops and nutrients, and rot in 

materials. Fungi cause diseases but they also produce antibacterial substances that have saved millions 

of lives. The Fungal Biodiversity Centre has a huge database and cell bank, with over seventy thousand 

species of fungi. It is receiving more and more requests from international scientists looking for new 

antibiotics. The large fungi collection also shows the huge diversity and exquisite forms and colours we 

find in this kingdom.

 
 
Germination of fungal spores, photograph: Jan Dijksterhuis, CBS Fungal Biodiversity Centre (KNAW), Utrecht



OF MICE AND MEN
The first mammals evolved three hundred million years ago, and five million years have passed since the 

ancestors of man emerged. Modern DNA and protein investigations have revealed that modern man 

originated in sub-Saharan Africa less than two hundred thousand years ago. Research into human cell 

biology and genetics has made huge strides since the discovery of the structure of the hereditary code 

(DNA) and its translation in terms of proteins. New technology and comparison with lower organisms 

have played an essential role in this. 

The ability to insert new genes into mice has made the mouse an important model for the study of 

normal cell biology processes and the causes of human diseases. New technologies have made it 

possible to visualize processes in living organisms at a molecular level. In neuroscience, researchers have 

begun fathoming out the human brain in earnest. In health care a start has been made on large-scale 

investigations into the interaction between genetic disposition and environmental factors in diseases. 

Researchers sometimes see stunning images as they make all this exciting progress. Let us hope they take 

a few moments to dwell on them.

 
 
Functioning of the immune system: young white blood cells (pink) and stromal cells (blue), 
photograph: Willem van Ewijk, Erasmus MC, Rotterdam



THE FOETUS
Since 1960 the world’s population has doubled to almost seven billion. The introduction of the birth 

control pill in Western countries broke the link between sexual activity and reproduction, and advanced 

the emancipation of women. The vast majority of people regard having children as the fulfilment of their 

lives. In more and more countries the number of children in a family is falling, often sharply, but at the 

same time increasing numbers of couples are undergoing the arduous procedure of in vitro fertilization 

(‘test-tube babies’) in an endeavour to achieve their desire to start a family. 

In the past a woman experienced gradual physical and sometimes psychological changes during 

pregnancy, but the developing child remained hidden. The availability of increasingly refined ultrasound 

examination methods has made the foetus visible to parents and medical staff earlier and more clearly. 

Aside from the medical implications, this has also influenced our feelings about this vulnerable form of 

life. The film clips of four-dimensional ultrasound testing, made by the British expert Professor Stuart 

Campbell, are intensely moving and beautiful. 

 
 
Nine-week embryo, photograph: Titia E. Cohen, Obstetrics and Gynaecology Department, Erasmus MC, Rotterdam



THE UNIVERSE
Our galaxy, the Milky Way, is like a great wheel with the sun and its planets, and all the other stars and 

their planets, travelling around the galactic centre. There are two hundred billion stars in our galaxy alone, 

and our most sensitive telescopes can see twenty galaxies in the universe for every man, woman and child 

in the world.

Stars are still being born in our galaxy and others are exploding at the end of their lifespan. New stars have 

their nurseries in dense clouds of gas and dust. The dying stars, the supernovae, enrich the matter in the 

space between the stars with atoms of such elements as carbon, oxygen, gold and uranium.

Astronomers use a range of instruments, just as the medical profession does in diagnostics. These 

instruments reveal infinite diversity and jewels of undreamed-of beauty. Astronomers can now see to the 

horizon of space-time; they are surveying fourteen billion years of development.

 
Inside the Eagle Nebula, photograph: T.A. Rector & B.A. Wolpa, National Optical Astronomy Observatory/Association of 
Universities for Research in Astronomy/National Science Foundation



Symposium
Beauty and Science
Friday, 11 March 2011
 

It is not necessarily evident to everyone that beauty and science 
go together, so Museum Boijmans Van Beuningen has organized 
a symposium to explore the topic. The museum invited Dr Jan 
C. Molenaar, emeritus professor at the Erasmus University of 
Rotterdam, to put together a programme, and he has chosen 
three themes with contributions from eminent scientists in 
various disciplines.

Seeing
Beauty in Science has to be seen to be enjoyed. Similarly, in modern 
science things can only be properly understood when they can be seen.
Biophysicist Ignace Hooge explains what happens in our head when 
we see.
Astrophysicist Vincent Icke shows how things in the macro-cosmos 
invisible to the human eye can be made visible. 
Bio-scientist Gaël McGill explains how the micro-cosmos hidden 
from our eyes can be imaged. 

Beauty
Beauty has to do with subjective experience and personal emotion. 
Science, on the other hand, is based on a rational quest for an 
objective truth that exists outside ourselves.
The philosopher of science James McAllister wonders whether 
beauty can nevertheless also be the characteristic of the truth. 
The art historian and art critic Janneke Wesseling asks whether 
science, regardless of how beautiful it often is, and art are not two 
very different matters. Can these two ever be brought together?



Imagination
We can all see with our eyes. But there is another way of seeing – 
in the imagination. It is this same imagination that artists call 
upon to create entirely new realities and extend existing reality. 
Mathematical physicist and President of the Koninklijke 
Akademie van Wetenschappen (Royal Dutch Academy of 
Sciences) Robbert Dijkgraaf, will talk about the power of 
imagination in science and art. 

Moderator: Dr Jan C. Molenaar
Languages: Dutch / English (only Gaël McGill)
Time: 10.00 a.m. to 4.00 p.m.
Admission: € 20.- / € 10.- (friends and students)
Reservation: www.boijmans.nl
More information: www.boijmans.nl or 0031 (0)10 4419471 
(Monday through Friday 11 a.m. to 3.00 p.m.)

Media partner: NRC Handelsblad

Diatoms, 
photograph: 

Wim van Egmond / 
Micropolitan Museum, 

Rotterdam



Beauty in Science
12 February to 5 June 2011 
Museum Boijmans Van Beuningen, Rotterdam

Activities associated with Beauty in 
Science
All events and activities will be in Dutch.

Beauty in Science lecture
By Hans Galjaard 
Sunday 20 February 2011, 2.00 p.m.

Rotterdam Museum Night 
Saturday 5 March, 8.00 p.m.-2.00 a.m.

Beauty and Science Symposium
Moderated by Jan C. Molenaar
Friday 11 March 2011 

Museum weekend 
Saturday 2 and Sunday 3 April 2011

Museum open on Easter Monday
Monday 25 April

Your admission ticket to Museum Boijmans 
Van Beuningen gives you a discount of € 2.50 in 
Museum Boerhaave (valid from 12 February to 
5 June 2011)

For more information on events around Beauty 
in Science and for reservations, go to 
www.boijmans.nl 

Audio tour and smartphone tour
An audio tour in English guides you around the 
images in the exhibition. Available from the 
information desk for € 3.-
You can also listen to the tour in Dutch free on 
your smartphone by scanning the QR codes in the 
exhibition or via www.kennislink.nl/schoonheid

Online
You can see videos about the Beauty in Science 
exhibition on boijmans.arttube.nl, Museum 
Boijmans Van Beuningen’s online video channel. 
They include a report of the opening, a recording 
of Hans Galjaard’s lecture on 20 February and a 
compilation of clips from the symposium. 
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