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ABSTRACT
The necessity for the continued education about radiation (both in nuclear science and the

technical application of radioisotopes) in the educational system is obvious.
For many years this subject has been part of a students education in physics as well as

nonphysical areas of study, such as chemistry, biology, medicine, ecology and agriculture.
Unfortunately in the wake of the disaster at Chernobyl, a number of negative factors have

resulted that have undermined both education in this crucial area and financial investment in
Polish radiation institutes. Some sociologists have termed this behaviour/viewpoint "radio -
phobia phenomena". Might I be so bold as to recoin it as "nuclear related paranoia" since it
has caused a general breakdown in rational, "cause and effect analysis" even within respectable
scientific circles, including prominent radiobiologists, who now accept radiation only as a
destructive factor in biological and human life.

Unfortunately in Poland there is a good basis for the development of "radio-phobia" amongst
the population. Firstly, in the past, the development of the A-bomb coupled with the rise of
two diametrically opposed political and military systems (dividing East and West), up until
1989 led to extensive worldwide research which considered only the damaging effects of
exposure to radiation in the event of world conflict. This created the basis for the false and
totally unscientific belief that exposure to radiation in both high and low doses were strangely
equal and therefore harmful to humanity. The voice of reasonable scientific research, that
proved that this was patently not the case, was drowned under the insistence, by many, that the
use of nuclear physics for the creation of civilian power sources equated that of an S.S.20 or
Pershing II nuclear warhead, a few of these misinformed persons going so far as to claim that
missies were perhaps even more desirable than civilian nuclear projects because as they put it
to the Danes, "at least, unlike Barseback, there not in your backyard".

Now might be the last chance we have to rid society of this hocus-pocus and change their
way of thinking about radiation and nuclear physics in general.

The most important factor in this campaign will be the promotion and presentation of
radiation in simple-understandable terms through the following outlets, (popular articles, TV
programs, objective classroom presentations and so on), designed to be easily understandable
to society as a whole. In this support is to be found in some governmental and independent
organizations which do attempt to show radiation as bio-positive, human friendly and an
economically indispensable factor for the future. However our fight with the so-called "coal
lobby" will continue to be difficult. Help by international organizations such as the I.A.E.A will
not suffice in this battle.

In this article the author tries to describe the Polish education system and statistical data
showing the present status of radiation science, radiation education and the quantity of students
and experts in the field.

As a nuclear physicist and specialist in radiation protection, lecturer and an Inspector of
Radiation Protection, he provides insights from his own experience and offers his conclusions
regarding efforts to encourage and promote radiation science and education.
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1. INTRODUCTION
Interest in nuclear science and its applications began before 1970, in connection with the

start of designs for the First Polish Nuclear Plant (FPNP). After Chernobyl and a very
aggressive negative publicity campaign against all forms of nuclear development, all work in
this project was discontinued. This despite the fact that from its inception and throughout the
eighth years of its design and construction, FPMP had cost the Polish government, that is the
Polish tax payer, over $8 million. Starved of financial assistance, institutes concerned with the
development of nuclear related subjects, have fallen into disuse and neglect, many closing
altogether. The Polish Nuclear Society coupled with the Technical University of Warsaw has
released an elaborate analysis of the present status regarding education about radiation in the
Polish education system. Sadly a sorry picture emerges.

Although in some elementary and high schools various elements pertaining to the science of
radiation exists it is generally taught within the framework of related subjects - for example -
physics, chemistry and ecological studies. This is therefore the first contact a student will have
with atomic science related matters. Because this first point of contact with nuclear subjects is
of such great significance, one would expect the subject to be introduced in an easy and
objective manner which describes both the positive and negative influence on ecology and
human life. What is called for here is a rational balanced approach which explains realistically
the types of problems associated with nuclear technology, at the same time stressing both the
known and potentential solutions. Therefore it is an absolute necessity that a positive nuclear
education program be adopted in the Polish education system. Sadly this is not true of the
present climate.

Analysis of this problem is overwhelmingly pessimistic. After 1990 many Universities closed
post-graduate studies in nuclear related subjects. During the same period large numbers of
nuclear specialists and experts rejected their profession, finding new positions in jobs that were
more profitable and acceptable to "public opinion". Several scientists have fled the country to
seek meaningful employment in less paranoid countries, where their highly skilled educational
qualities are appreciated and not scorned.
Also since 1990 the amount of students applying for studies in nuclear related subjects has
collapsed. Only a handful of Polish Universities continue to offer courses in the field of nuclear
sciences (Table 1) most of the others having capitulated to the irrational demands of political
and public "anti-nuclear sentiment".

Fig. 1 shows the number of university students completing nuclear science and technology
related subjects in the period 1985 -1994. As a direct consequence of the Polish Governments
decision to abandon construction of F.P.N.P. we are able to observe a catastrophic decline in
the number of students involved in the nuclear field. Fig. 2 and Fig. 3 show clearly how this has
also decimated the number of students receiving honors at the highest levels (i.e. doctorate and
professorial level) and a number of the post-graduated thesis finished in nuclear science and
technology (before and after 1990).

2. CONCLUSIONS
The shortsighted political decision to halt construction of the First Polish Nuclear Plant has

all but destroyed nuclear science education in the country, both in regards to its commercial
use and its non-energy-related applications.

The political about-face by both the Polish Parliament and Government to revive a Polish
nuclear program will require a "Manhattan Project " type program in both educational reform
and public awareness if it is to have a chance of success. We will need to use the expertise of
all nuclear scientists and professionals to help to create, as rapidly as possible, a new generation
of nuclear experts.
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Tab.l. Universities and scientific laboratories in Poland involved in "atomic area".

Place
University of Metallurgy and Mine

Krakow

Technical University Bialystok
Technical University Gdansk
Technical University Lodz

Technical University Gliwice
Technical University Poznan

Poznan University

Technical University Warsaw

Technical University Wroclaw

Nuclear Energy Institute Swierk
Institute of Nuclear Problems Swierk

Central Laboratory of Radiation
Protection Warsaw

Chemistry and Nuclear Techniques
Institute Warsaw

Department
Nuclear Physics and Techniques;

Electronics and Electrotechniques;
Energy;

Mechanical
Electric

Institute of Radiation Techniques
Environmental and Energy Engineering

Radio- and Photochemistry,
Physics Institute;

Institute of Chemistry and Electrochemistry,
Physics Institute;

Institute of Chemistry - Radiochemistry;
Electric;

Electronic;
Energetic and Aviation;

Land Engineering;
Institute of non-organic Chemistry,

Rare Earth;
Physics Institute;

Mechanical Energetic;
Experimental Physics Institute;

full spectrum

Radiation Protection
Environmental Science

full spectrum
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Fig.l.Number of university students Fig.2. Number of the highest Universities
finished a nuclear science of degree (i.e. doctor and professor's thesis)
technology subjects (before and after finished in nuclear science of technology
1995). subjects (before and after 1990).
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Fig.3.Number of the post-graduated thesis finished in nuclear science and technology (before
and after 1990).

Both the Chernobyl incident and the so-called "Hiroshima Syndrome", have had a disastrously
negative impact in applied nuclear - radiation studies and subsequently undermined the
economic viability of most Polish "Institutes of Radiation R & D".

The sociological impact of years of negative nuclear propaganda is most keenly felt in public
attitudes towards both nuclear energy projects and related subjects. The repeated emphasis in
the media of the, "negative only", results of nuclear technologies, coupled with unscientific
ravings of a few misguided individuals in the scientific community has resulted in a "radio -
phobia phenomena" of hysterical proportions.

Only an all out educational drive, using popular articles in the written media, TV
documentaries and a school educational program, will enable us to redress this imbalance.

Although there exists some governmental and independent organizations that attempt to
present nuclear science in a positive light, i.e. bio - positive, human friendly and as an
economically indispensable factor for sustainable growth, we cannot rely on the help of such
institutions, including the I.A.E.A., to win the battle we are waging.

The fight against ignorance and short-term economic solutions in the field of energy
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development, against the "Greenies" and "Coal Lobby" respectively, will continue to be
difficult.

Finally the following list of points, I hope will enable all of us attending today's conference,
to focus our discussions and perspectives for future actions.
a) an increase in the number of nuclear science related subjects at university level is imperative.
b) an increase in funding in this area is needed by the Ministry of Education in Poland.
c) the use of positive coverage in all forms of media is essential for combating public ignorance
in the subject.
d) financial assistance, in the form of grants, have to made available to a Science Research
Committee.
e) the introduction of pro ecological techniques for the production of energy, such as nuclear
energy, must be explored vigorously.
f) financial incentives to industries engaged in nuclear related programs should be encouraged
through "Tax Breaks" and low interest credit opportunities.
g) a concerted effort should be made to explain the relationship both historicalfy and presently
in the evolution of the universe and the human species.
h) a full frontal attack must be launched to combat superstition and ignorance about nuclear
physics. This should also focus on the necessity of exposing unscientific and sensationalistic
postulations made by the uninformed. Every piece of misinformation should be challenged
wherever it occurs.
i) an international alliance of all persons dedicated to the proliferation of nuclear related
science and technologies should be formed and cemented through regular contact and forums
of the kind we are attending today.
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