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ABSTRACT
Programmes of the Magic Tower are housed in six different locations, which are the Magic
Room, the Jedlik Ányos experimentarium (lecture-hall), the planetarium room, the
astronomical museum, the panorama terrace, and the Camera Obscura. Having gained
reputation, interest for certain programmes outside the building has increased. In the next
sections, the work in the Magic Tower is presented by introducing each location one by one.

INTRODUCTION
The Lyceum of Eger was built between 1761 and 1785 as the home of a university. The
key element of the building is the Specula or the Astronomical Tower (see Fig.1), where
astronomical research took place after the construction. Later on, the Tower started
functioning as an astronomical museum and the Eszterházy Károly College became its
supporter. In 2006, the College broadened its museum activities with interactive experiments,
experimental demonstrations, and planetarium shows [1]. Since then, the institute operates on
four floors under the name Magic Tower. Its main tasks include the popularization of natural
sciences, the scientific dissemination of knowledge, and turning young people’s interest
towards natural sciences within the confines of higher education.

Fig.1. Left panel: The Lyceum of Eger. Right panel: The Specula
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Fig.2. Left panel: A staff member presents an exhibited device. Right panel: The Bermuda
barrel at work. The black arrow shows the displacement of the toy ship
The Tower has about 24 000 visitors annually. Two third of them are primary and
secondary school students, the rest are tourists. Students visit the Tower according to a preestablished schedule. Upon arrival, they are separated into parallel groups that explore the
stations of the exposition in different order. The itinerary of each group includes about 20
minutes in the astronomical museum, 30-35 minutes in the Magic Room, 15 minutes in the
Camera Obscura, 45 minutes in the planetarium room, 45 minutes in the experimentarium,
and 20 minutes on the panorama terrace. The whole program takes almost four hours. Tourists
spend less time, roughly 1 hour, in the Tower; they usually want to see only the museum, the
panorama terrace, and the Camera Obscura. The guiding staff of the Tower consists of
fourteen persons: nine college students, and four qualified members of the academic staff, all
of them employed with part-time contracts.
THE MAGIC ROOM
The Magic Room houses more than 30 interactive experimental devices that help visitors
to understand a wide scale of physical phenomena. These experimental stations do not only
encourage hands-on experiments to teach the fundamental laws of physics in a playful and
self-directed way, but they also give the visitors the opportunity to play scientific games. The
method of demonstrations in the Magic Room is very different from those of secondary
school. First, the professional staff describes the exhibited device and explains the law of
nature behind its operation, then the visitors can try them themselves (see the left panel of
Fig.2).
Our most popular experiments are the Bermuda barrel (see the right panel of Fig.2), the
Lenz’s law demonstrator (see the left panel of Fig.3.), and the hot air balloon (see the right
panel of Fig.3). The Bermuda barrel is a transparent water tank with a floating toy ship (see
the inset of Fig.2. right panel) whose average density is slightly less than that of water. At the
very bottom of the tank, there is an aerator. When the aerator is turned on, the water becomes
saturated with air bubbles, and its average density decreases to a smaller value than that of the
ship. The ship goes to the bottom and stays there until the aerator stops. This phenomenon can
possibly explain why ships get lost in the Bermuda Triangle.
The apparatus for demonstrating Lenz’s law (Lenz cannon) can be seen in the left panel of
Fig.3. It consists of an electromagnetic coil with an iron core, a switch, and a voltage source
connected in series. Initially, an aluminium ring rests on the coil. When the switch is flipped
on, the ring springs upward. The explanation is that the changing electric current in the coil
generates a changing magnetic field in the core. This changing magnetic field induces voltage
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Fig.3. Left panel: The Lenz cannon. Right panel: The hot air balloon is ready to start
and current in the aluminium ring. According to Lenz’s law, the induced current will create a
magnetic field in the direction opposite to the magnetic field in the core. Because of the
opposite direction of these two fields, the core and the ring repel each other. In our case, the
force between the “magnets” is strong enough to move the ring upward.
The hot air balloon presents the technology of the first successful human-carrying flight.
The structure of the balloon is the same as usual: envelope, wicker basket, and hot air
generator. The balloon can fly up to approximately 8 meters, but in this case, only the
envelope flies. The basket with the hot air generator stays down, because the volume of the
balloon is relatively small. The sideward movement of the envelope is prevented by a
vertically extended metal wire. The scope of experiments in the Magic Room ranges from
mechanical (e.g. hot air balloon, Bermuda barrel, Magdeburg hemispheres) through optical
devices (e.g. laser blackboard, kaleidoscopes) to interesting features of electromagnetism (e.g.
Lenz cannon). The operation of these devices gives delightful experience not only to children
and students, but adult visitors as well.
JEDLIK ÁNYOS EXPERIMENTARIUM
The experimentarium is a classroom equipped with the most modern tools of educational
technology where teachers of the Eszterházy Károly College give scientific lectures from
fields of biology, physics, geography, mathematics, and chemistry (see Fig.4.). These lectures
can be attended by classes of any primary or secondary school. The experimentarium also
gives place to other programs, such as postgraduate courses for teachers, meetings of the local
amateur astronomy club, and the Magic Tower Quiz, which is a scientific competition held
yearly for primary school students of Heves County. The main aim of the competition is to
popularize science subjects, although events are organized all year round in the Tower on
poetry day, Saint Stephen's Day, and Advent Sundays. These programs are not typically
scientific but science plays an important role in them.
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Fig.4. Experiments presented in the experimentarium. Left panel: The effect of ultraviolet
radiation on a quinine solution. Right panel: The effect of liquid nitrogen on a rose
ASTRONOMICAL MUSEUM (SPECULA)
The Specula started its operation in 1776 as an observatory. It was equipped with the most
modern astronomical instruments, which had been manufactured in workshops of London and
Vienna. In the museum, you can see many instruments with the most different working
principles: sundials, quadrants, reflecting and refracting telescopes (see the left panel of
Fig.5), etc. A special sundial can be seen in right panel of Fig.5. It is a combination of a
sundial, a cannon, and a burning glass. At noon, the glass concentrates the sunlight on the fuse
of the cannon igniting the gunpowder and makes the cannon fire. Left panel of Fig.6. shows
the great mural quadrant, which is an angle-measuring device. It is mounted on a wall
oriented towards precisely the meridian. Astronomers used it to localize the position of a
planet or a star. The special spectacularity of the museum is the Linea Meridionalis (see left
panel of Fig.6.) or the Midday Line. The astronomical midday in Eger is marked by the
moment when the shadow of a mark (see the inset of the picture) transits the Midday Line.
One of the specialties of the museum is that visitors get to see original instruments and
devices at their original sites. In addition, the museum offers museum pedagogy programmes
to visitors.

Fig.5. Left panel: Reflecting and refracting telescopes in the Astronomical Museum.
Right panel: The sundial cannon, it can indicate noontime by a cannon-shot
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Fig.6. Left panel: The great mural quadrant. Right panel: The Linea Meridionalis
PLANETARIUM
Our planetarium is equipped with a traditional planetarium projection apparatus. On the
surface of the 6-meter-diameter hemisphere the copy of the starry sky can appear realistically.
The planetarium programme shows the movements of stars and planets on the sky, and
completes the astronomical knowledge of visitors. At the end of the show, they can ask the
lecturer questions.
CAMERA OBSCURA, PANORAMA TERRACE
At the top of the tower there is the Camera Obscura architected by Miksa Hell (Maximilian
Höll). Camera Obscura is a dark-room with a rotating periscope projecting the view of the
city to a white, round-shaped, 266-cm-diameter table (see the left panel of Fig.7.). It is
interesting because there are only two other similar instruments in the world. After the
presentation, visitors can step out on the panorama terrace surrounding the building of
Camera Obscura (see the right panel of Fig.7.), and can admire the beautiful panorama of
Eger.

Fig.7. Left panel: The table of Camera Obscura. Right panel: The Camera Obscura surrounded
by the Panorama Terrace
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Fig.8. Left panel: Sun observation in Berekfürdő. Right panel: A water explosion experiment
in a barrel with liquid nitrogen
The terrace is also the site of our telescopic observations and performances, which are
connected to the activity of the local astronomy club as well. The Tower has three reflector
and one refractor telescopes. During performances, staff members and amateur astronomers
operate the telescopes and help the visitors to understand what they can see. Depending on the
weather and the possibilities, the observed objects are planets, open clusters, galaxies, etc.
OUTDOOR PROGRAMMES
A couple of programmes can be taken to external sites. The staff members of the Tower
are often invited as guest presenters by schools, organisations, and companies. These
programmes are also very popular (see the panels of Fig.8.), the most popular one is the
Astronomy Week in Berekfürdő [2].
CONCLUDING REMARKS
From the abovementioned aims of the Tower, the third one (young people’s interest) is
emphasised by social demand nowadays. Unfortunately, teaching of natural science subjects
such as physics or chemistry in Hungary is in crisis, young people’s interest is turning away
from the field of natural sciences. Under such circumstances, institutes and organizations like
the Magic Tower have a special opportunity and responsibility to do something in order to
turn back this disadvantageous progress. This is the reason why currently our “target ageclass” is the 15-18-year-old secondary school students. The numbers of invitations and
visitors have been increasing recently, which implies the need for human resource
development sooner or later.
REFERENCES
1. József Vida, László Ujfaludi: Magic Hall of Science in the Tower of Lyceum, Eger,
Proceedings of the XXI. microCAD International Scientific Conference, XXI, 83,
2007.
2. József Vida: Physics and Astronomy Week in Berekfürdő Transfer of the Magic Tower
(Eger) Scientific Programmes, Proceedings of the XXVI. microCad International
Scientific Conference, XXVI, 54, 2012.

66

