The world around us	

This brochure describes talks about paradoxes, puzzles and problems
around you. I have produced 15 popular science presentations on
such phenomena, including live experiments. Mathematics is avoided
as much as possible. Lectures can be arranged on request. The
PowerPoint presentations used will later be available to the guests on
the internet. The lectures are advanced. but due to their form, suitable
for everyone: scientists, students, the public….	
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TALK 1: Mechanics	

Why cats land on their feet	

	

We will study falling, rotating objects with increasing
complexity: toasts, hammers and tree leaves. A special very
interesting case is a falling cat. If you keep a cat up-sidedown and release it, it will during its fall turn around and
land on its feet. Using the physics we learnt in school, this
phenomenon is impossible: a body cannot start rotating if we
don't give it an external torque. I will perform experiments
with an artificial cat and explain the phenomenon of moving
non-rigid bodies, which has been subjected to interesting
research. There should be applications of the discussed
concepts for e.g. satellites, astronauts, dancers, divers and
for nanomechanical devices.	


TALK 2: Mechanics	

Spinning eggs –	

which end will rise ?	

	


Spinning objects exhibit many surprising and interesting
phenomena and have fascinated people for thousands of
years. For instance, tops tend to defy gravity while
spinning on a wire. They are not only a child’s toy but
also tools for important scientific studies. Although
spinning objects have been subject to research for more
than 50 years there are still many problems to be solved.
I have used e.g. rapid filming, stroboscopic methods and
vacuum to revise some earlier models. Examples of the
objects I will discuss are eggs, coins, tubes and twin
balls. 	

	


TALK 3: Mechanics	

	


How to change and measure the earth rotation	

in a few seconds in the kitchen	

	

The nature of rotations has been a puzzle for centuries, discussed
by Newton, Mach, Einstein and others. My topics range from the
earth rotation to atomic physics. I will discuss some general
aspects and perform experiments as illustrations. The latter
include determination of the earth rotation, demonstration of the
coriolis force, and mechanical models of atomic spin.	


TALK 4: Mechanics	

	


The swinging thurible in 	

Santiago de Compostela Cathedral 	

	

Pendulums are fascinating objects and some people think
they possess magical powers. I will present pendulums
which seem to follow your thoughts, an effect which
however has a physical explanation. I will altogether
present alive a dozen of different kinds of pendulums,
among others pendulums which are 2-dimensional, coupled
and inverted. Of special interest are swinging and rotating
strings. In particular the helicoseir will be analyzed.	


Double pendulum	


TALK 5: Mechanics	

	


How to Love Your Crazy, Chaotic Life	

	


Chaos is the science of surprises, of the nonlinear and the
unpredictable. I will bring some experiments which illustrate
the basics of chaos. To these belong the Lorentz water wheel,
the double pendulum, and the 2-dimensional magnetic
pendulum. The experiments will be analyzed using simple
mathematical simulations and conclusions about some daily
chaos phenomena will be presented.	

	


Lorentz water wheel	
  

TALK 6: Mechanics	

	


How to levitate objects - and yourself !	

	

How do magicians get people hovering in mid-air? I will
analyze the physics behind various kinds of levitations.
Except for gravity phenomena (floating girl) I will
demonstrate experimentally and analyze theoretically
levitation due to magnetic and electric fields. Other
phenomena will also be included, e.g. superconductivity
and diamagnetism.	


TALK 7: Time	

Does time exist?	

	

The time concept has long been a subject of discussion in
e.g. science and philosophy. I will explain how the brain
creates the illusion of a time flow from the input of our
various senses. In physics our human concepts of time are
not valid at all. For instance, there exists no universal ”now”
and we can travel forward in time. Moreover, I believe we
can eliminate time by deducing a time interval from the
knowledge of the positions and displacements of all particles
in the universe.	


TALK 8: Liquids	

Claro como agua 	

	

Children love water experiments in my experimental
workshop "Physics Toys". Although most of the
experiments seem to have simple scientific explanations,
there are many examples of tricky phenomena and wrong
interpretations. I will demonstrate about 20 experiments
including Archimedes scale, Herons's fountain, Mariotte's
bottle, float stability, and put-put boat.	


Soap films in a frame	


TALK 9: Gases	


	


Air, I should explain, becomes wind
when it is agitated	

(Titus Lucretius Carus) 	


Children have difficulties in catching what air is:
they cannot see it, not touch it, etc. But also adults
have misconceptions: the textbooks are filled with
wrong interpretations, e.g. about air flows. I will
illustrate this by discussing some popular science
experiments including the Magnus’ effect on a
An experiment on a bird in an air pump by
tennis ball.	

Joseph Wright of Derby, 1768	


TALK 10: Engines	

Why the drinking toy bird is so thirsty?	

	

There is no general definition of energy but it can	

be understood as the ability of a physical system to	

do work. I will illustrate this by using a number of	

physics toys. For example heat engines will be	

illustrated by the drinking bird, the pop-pop-boat	

(you can win one at the lecture!), stirling engines,	

fuel cells, muscle wire machine, peltier elements	

and more.	


TALK 11: Acoustics 	


	


The sound of music and other vibrational
wonders	


The science of acoustics spreads across many facets of
human society—music, medicine, architecture, industrial
production, warfare and much more. I will discuss these
items and in particular the mathematics of musical scales
and various instruments. The generation of sounds will be
illustrated by some physics toys, among others bird caller,
Rijke tube, straw oboe, lie detector, and singing bowl.	


TALK 12: Quantum Mechanics 	

Living in the Quantum World	


	

About hundred years ago the scientists discovered that the
microscopic world (atoms, molecules, light,…) behaves very
differently from our daily world. The observed phenomena
can however be described by a mathematical theory called
quantum mechanics. It is very accurate: not a single
experiment has so far disproved it. But still you hear that the
atomic world is very strange, weird and bizarre. How can
people think so? Quantum mechanics doesn’t care if you
“understand what it really means”, or not. It describes the
world we live in, which is what it is. Quantum mechanics is
therefore extremely useful and has revolutionized our life.
For instance, we have used it for the invention of cell phones,
computers and lasers and much, much more.	


Schrödinger’ cat	


TALK 13: Relativity	

	


Albert Einstein’s life and universe	


Albert Einstein (1879 –1955) was one of the most influential
scientists of all time. He is most famous for his special and
general theories of relativity, but he contributed also to many
other areas of physics. For instance, he won the Nobel Prize for
his explanation of the photoelectric effect. 	

Einstein has become a cult figure often described as being a
very intelligent genius. I will to some extent modify this
picture. I will present Einstein’s youth and schooling, his
family life, friends, and his personality. In particular I will
describe his way of thinking, which includes his famous
”thought experiments”. I will illustrate his scientific
achievements by using live experiments, pictures and intuitive
descriptions, thus avoiding mathematics. This style of my
presentation is in accord with Einstein’s own attitude. He said:
”If a physical theory cannot be explained to a child, it is
probably worthless”	


TALK 14: Pseudoscience	

Ghost hunting and other myths	

	

The demarcation problem in the philosophy of science
is about how to distinguish between science, nonscience, and pseudoscience. I will discuss and
exemplify this problem in particular with respect to
pseudosciences. These activities may be defined as a
claim, belief or practice, which is falsely presented as
scientific, but does not adhere to a valid scientific
method. In particular I will inform about problems
arising in industry, medical treatments, education, and
public understanding of science because of a pseudoscientific approach. As an illustration I will perform a
live experiment in clairvoyance. Finally I will propose
some ways to remove dangerous influence of pseudoscience in the society.	


Psychokinesis	


TALK 15: Creativity	

Getting lost in the forest	

Most of human activities involve problem solving.
At this activity knowledge is important. Einstein
stated: “If a physical theory cannot be explained to
a child, it is probably worthless.” This means we
have to find effective methods for teaching, to
achieve good knowledge. I have found that by
using our senses (about a dozen) we can increase
learning manyfold. This fact originates from the
functioning of our brain, developed a long time
ago. However, knowledge in itself is not very
useful if we cannot use it effectively: we have to
be creative, i.e. be able to create new ideas and
ways to solve problems. The brain is plastic
(changeable), so we can all be more creative
through training. Look around you, be curious,
think out of the box, and mix your logical thinking
with some chaos.	


