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1 INTRODUCTION

The number of students with an interest in science decreases each year,
diminishing the number of young people willing to start a career in connection
with science. This attitude does not help a society that wants to advance the
frontiers of knowledge and to encourage the curiosity of its younger members as
an active contribution to this objective [1].

Science is included in several disciplines in Basic and High School curricula,
with the aim of illustrating its importance for technology, for the environment and
for society in general. In many Portuguese schools, Science Clubs or similar
programs are created to stimulate pupils through activities outside the classroom.
This potential can be exploited together with researchers and university teachers to
promote experiments that otherwise could not be performed in those Schools.

In Portugal the subject of environmental radiation is poorly treated both in
basic and in secondary schools, and teachers do not feel at ease with it [2]. So we
felt that a network involving teachers from secondary schools and university and
students around a project like environmental radiation would be an inspiring
subject.

2 MAIN OBJECTIVES

The project main goal is to motivate young students to study physics. To achieve
this goal, the strategy will be to establish strong connections between schools,
universities, research laboratories and other institutions. More specifically, a radon
monitoring network, scattered through several places in the south and middle part
of the country, will be set up. Environmental radiation experiments with collected
rocks and other materials are ongoing in the schools and universities. The network
is connected via WEB, were experimental results are shared and discussed. At the
present, the project is a joint collaboration of the two University Physics
Departments (Algarve and Lisbon), several Basic (just 9th school year, students
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the Geiger. Except for the Geiger counter and the PC, all the other items have been
locally manufactured. The trickiest one was the reference radioactive source,
chosen to be a cobalt-60 source. They have been made by irradiating small natural
cobalt disks (4 mm x 0,5 mm) in the Portuguese research nuclear reactor, with
thermal neutrons. Calibrated sources of 37 kBq were thus made, with a 5%
uncertainty.

4.2 EXPERIMENTS

The experiments in the schools are ongoing, but tests already done in the past [4-7]
and as well as now, show us that really interesting results can be observed. For
example, the radon accumulation in a poorly aired room can be demonstrated. We
start by sucking up the air with a vacuum cleaner that has its entrance covered
with a paper handkerchief (or another paper filter). The paper fixes the radon
descendant nuclides present in the air dust and when it is put very close of the
Geiger counter we can observe the decay of several radon descendants, with half-
lives of the order of minutes, as shown in Figs. 2 and 3. With a small trick we fitted
the experimental curve using the half-life of three descendants, and were able to
reproduce the data quite well.

Figure 2 The vacuum cleaner and the counting with the Geiger detector.

Figure 3 The decay of several radon descendants with half-lives of the order of minutes.
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Another example is presented in Figs. 4a and 4b where we can observe the increase
of the radioactivity when uranium rocks are in a close area. The mineral shown in
the figure was caught during a study visit to the geological site near Nisa, in
middle west of Portugal [8]. To obtain a more visible increase, we put just once, the
detector inside the container box.
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Figure 4a Rocks inside a close box. The =~ Figure 4b Geiger readings over several days.
Geiger detector is shielded from direct The observed increase and saturation is a
alpha and beta radiation by a lead plate. = consequence of the radon liberation.

5 DISCUSSION

These experiences are just starting in the network format, but we already feel that
the students greatly enjoy the WEB interaction and profit from the contact with the
university and research environment [9]. The work is establishing a bigger
comradeship among all actors and a creative ambience is growing.

Although this topic doesn’t belong to the national curriculum, it is possible to
build bridges with the physics or chemistry curriculum through it. For example, to
study this kind of radiation we discuss the atomic structure, and the
electromagnetic spectrum, as well basic electrical circuits, etc.

The topic can be deemed controversial, as we are dealing with radioactivity
and young people, but all samples have a poor radioactive content and, in fact, we
can transform this negative aspect into a positive one, because this experiment
allow us to develop a culture of protection and good practices in medical imaging,
for instance. This question is important and well treated in both school levels.

We are not lobbying for or against nuclear power energy production, but the
project allows us to discuss the problem by analyzing, at the same time, the good
contributions and the weak points of the nuclear energy.
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