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Abstract 
FISICAST is a podcast about physics, in italian language, consisting of audio tracks about 20 minutes 
in length, usually in a dialogue format, told in common language, without assuming a specific 
predetermined level of preparation and without using mathematical formulas. The project aims to 
exercise people capacity to follow scientific reasoning about the concepts of both modern and 
classical physics, natural phenomena and common technologies. The goal is to stimulate scientific 
reasoning and interest in research. Also, we contemplate the possibility that the instrument can be 
used in teaching in secondary schools to stimulate curiosity in young people and to provide 
interconnections between subjects. 
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1 INTRODUCTION 
Several experiences show that physics is fascinating, especially when it comes from everyday 
experiences. It happens frequently that we, as physicists, are asked to explain our work or how stuff 
works to different kind of people: friends, general public, students, etc.. We often do that in formal and 
well organised opportunities, e.g., when invited to give seminars to schools or to public events. 
However, there are moments in which the conditions are much more informal, like during a dinner, a 
trip or a stroll. 

We often found in such a situation where we are asked to provide some explanation of physics 
phenomena without the support of a blackboard or of slides. Moreover, the public is often not enough 
proficient in mathematics and, in general, is not aware of the many aspects of scientific reasoning. 

The demand of scientific knowledge is certainly high in the population, as demonstrated by the large 
number of people that usually attend public events. On the other hand, despite school is assumed to 
provide some scientific expertise to anyone, many aspects of physics are unknown to general public. 
In particular, what is particularly missing is a correct scientific approach: scientific results are usually 
considered well defined rules, invariant with time and formulated by talented people that cannot be 
contradicted; on the other hand, one can observe a diffused skepticism on some scientific results, if 
not a real controversy based on principles that are not scientifically based at all. 

An example of the latter phenomenon is the debate on vaccines or the one about homeopathy. 
Physics results have been relatively immune from this kind of effects, partly because physics laws can 
be established in a much more precise way (different effects can be easily disentangled in most 
cases) and partly because they do not directly invest our beliefs or our health. However, recently we 
assist to the proliferation of statements that most of the time are completely wrong, but still get 
attention from the public, as the fear about the so called electromagnetic pollution or about cosmic 
events, such as planet alignments, that could be willing, according to who propagate such news, to 
produce disasters on earth or, at least, problems in telecommunications or so. Human activities are 
also starting to be charged of phenomena like earthquakes, while scientifically established effects like 
global warming are considered to be the result of an international plot. 

A massive new campaign for scientific education is then needed, and such a campaign cannot be 
pursued using only traditional means, like books or conferences or even TV shows and 
documentaries.  

Popularisation of physics (and, in general, of science) is still very fertile, however, most of new 
products tend to reproduce relatively old schemas. For example, books continue to be published: the 
style of those books and the way in which the content is presented is continuously updated and there 
is a big difference in what was a popularisation book in the past and in the present time. However, the 
basic structure of these products is still the same. Language and content evolve with time, but the 
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format does not. Similar considerations apply for TV products and even new media like Internet tend 
to reproduce well known schemas, just imitating what is done on TV and on books. In the latter case, 
the only difference with respect to more traditional media, like TV and books, is the length of the 
product, that on Internet must be much shorter. 

Based on the above observations, we considered the possibility to adopt a fairly new popularisation 
method, based, in fact, on one of the oldest means to spread news: radio. Radio broadcasting has 
several advantages with respect to other media. Those advantages are those who allows radio to 
survive for about a century, despite the advent of media like TV and Internet that are apparently much 
more appealing and effective. 

The reason for that is that radio fruition does not require almost any effort to the listener. Reading a 
book implies the presence of light; hands and vision must be employed and, as a consequence, other 
simultaneous activities become almost impossible. For example, one cannot drive a vehicle while 
reading, nor preparing food or cleaning a room. Even performing sport, an activity that do not distract 
the attention, is difficult. Attending a TV program is not less difficult: TV products are made to be 
watched, hence they are designed for people who sits in front of the apparatus to follow the story told 
during the program. Running on a tapis roulant can certainly be done while watching a screen, but 
certainly this situation is not very comfortable.  

Audio-only products have several advantages, instead. First of all, they can be enjoyed while 
performing other activities: driving, cooking, cleaning, running are activities that can easily be carried 
out without limitations, both for the quality of the activity itself, nor for the quality of the fruition of the 
product. While traditional radio broadcasting must be enjoyed almost once at given times, podcasts 
can be obtained at any time and even enjoyed at different times, as well as more than once. Podcasts, 
then, has both the advantages of radio and Internet. Moreover, services exist that notify users 
automatically when new episodes are available and that is a great advantage, especially for products 
with no rigorously fixed schedule. 

In this paper we describe the adopted methodology, an abridged list of topics published so far, results 
in terms of numbers of listener and in more qualitative terms. We conclude the paper with few 
comments about the future of FISICAST. 

2 METHODOLOGY 
The preparation of an episode for FISICAST follows a set of rules that evolved since the first one till 
the currently adopted set. The very first episodes were produced in a much less professional way, 
using in house competences and tools and limited attention to both the content and the format of the 
episode.  

For example, the very first episodes was prepared by each author independently, briefly discussed 
together, then recorded in our offices using a PC and a microphone. The format of those episodes 
varied occasionally: we tested episodes in the form of a monologue, an interview and a dialogue.  

With time, the quality of the product evolved till the current one, for which we adopt the following set of 
rules. 

Episodes are published about monthly. It must be said that such a schedule is not strictly observed, 
depending mostly on the time available to the authors to prepare the episodes. We try to keep the 
schedule as regular as possible, even if we do not always succeed. A fixed schedule is important for 
the public loyalty. 

Any author is free to choose his own subject of any single episode. The main subject can be chosen 
according to different criteria. For few episodes, the topic was dictated by news appeared on the 
media, like, e.g., in the case of the discovery of the Higgs boson or the detection of gravitational 
waves. In most cases the topic is introduced by the observation of natural phenomena (rainbows, 
tides, etc.) or by a given behaviour of a device or a widely used apparatus (swings, contactless credit 
cards, microwave ovens, etc.). Sometimes, we choose topics interesting per se (e.g. radioactivity, 
space, time, etc.). There are also episodes devoted to physicists biographies (Marie Sklodowska-
Curie, Galileo Galilei). Some episode have been designed in order to introduce the basics of modern 
physics theories, like quantum mechanics and relativity. Briefly, though we tend to introduce a topic 
through the illustration of the working principles of common devices, we try also to maintain some 
freedom in the choice. 
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The authors of the episodes coincide almost totally with the authors of this paper. However, from time 
to time, we ask colleagues to participate to our activity and, as a general rule, they are always 
professionals in physics research. Indeed, we strongly believe in the fact that physics concepts must 
be explained by people who has the experience to work with them. 

The author, then, prepares the script of the episode. In this case, too, we leave the author the freedom 
to choose the best format for the chosen topic, though most of the time we opt for the dialogue format. 
A dialogue between two persons is appropriate for most topics and makes the episode more 
enjoyable. Alternating two voices keeps the attention high and reduces the possibilities that the 
listener is distracted.  

Usually, the dialogue is between a curious, non expert, person, and a physicist. Listeners, then, can 
put themselves in the shoes of the curious person that initially asks for explanations, then try to refute 
the physicist’s thesis. The latter, then, explains why he/she believes in what he/she tell to his/her 
companion. Sometimes we simulated a dialogue between two of us, which work together to prepare 
the draft, even in the presence of a curious posing questions. In all these cases the listener will 
witness to a realistic scientific discussion between researchers and the final result is quite effective. 

Dialogues are also the occasion to discuss about methodology and basic principles in general. The 
antagonist of the scientist often challenge his/her counterpart with ill posed questions that are an 
opportunity to talk about scientific method in general. 

In order to enhance the effects of the dialogue, the episode protagonists are usually a male and a 
female. 

In writing the script, the author put himself in the shoes of a person who doesn’t understand much 
physics and tries to formulate questions about the phenomena under discussion. The physicist gives 
his point of view, usually in a way that arouse new questions from the interlocutor. In this way the 
episode brings the listener to a full comprehension of the physics related to the considered 
phenomena, as well as to a deeper understanding of the reasons that make us confident on the 
validity of the physics laws involved. 

In all that, we pose a lot of attention to effectively explain our scientific point of view, justifying every 
affirmation with clear and solid arguments (either experimental facts or logical consequences of our 
reasoning), avoiding just to “tell” a story, like most of the popularisation magazines. We also try to 
avoid giving the impression that our conclusions are “carved in stone” and absolutely true. As a matter 
of fact, physics has always a limited validity, until new phenomena or alternative interpretations arise.  

Being the product uniquely audio based, figures and gestures are of no help at all. Moreover, we avoid 
math as much as possible. If needed, we just talk about proportionality between physics quantities and 
only in very few cases we mention simple functions like square root or the raise to a power. These two 
constraints make the preparation of a script a very difficult task for us, who are not used to act this way 
in lectures or even outreach seminars. 

On the other hand, these requirements, force us to a deep rethinking of many concepts. In some 
cases we realised that this exercise was very fruitful for our job, leading to a modification of the way in 
which we teach and even to a different, deeper understanding of some concept. 

In the description of the phenomena and in their explanation we make use of common words as much 
as possible. We try to avoid the usage of words that can be interpreted differently from their technical 
meaning and, if needed, we explicitly define the meaning of such a term. For example, the word 
"curvature" for space, produces in the listener's mind an image totally different from the mathematical 
and physical meaning, so we prefer using the words "distortion, deformation" in its place, whose 
common meaning much more approaches the meaning of the word “curvature" used in general 
relativity. 

Once ready, the script is submitted to the other FISICAST authors, acting as referees. The referee 
process comprises both a review of the physics as well as the form in which it is presented. While any 
objection concerning physics must be mandatory satisfied, the final decision on comments about the 
form are left to the freedom of the episode author. Each author, in fact, has his own style and can be 
recognised for it.  

This is the most delicate phase: the review process is rather crude and fierce. The author must be 
able to survive any possible criticism, since the final product must be rigorous enough without being 
too difficult to understand. The author must accept all the remarks and must be able to answer and 
modify the script such that the remarks cannot be applied anymore. It is usually impossible to 
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convince referees that they are wrong: even if referee remarks are the consequence of a 
misunderstanding, that implies that the script is not optimal and that, at least, the form in which a given 
sentence has been written, must be reviewed. 

In this phase it is of capital importance that the author’s crew is very well-matched. In our experience, 
the kind of remarks done for FISICAST episodes is often more severe than that we usually raise while 
reviewing manuscripts for specialised journals. 

This is one of the reasons for which we keep the crew small enough and we only allows selected 
guests to contribute from time to time. Not everybody is willing to accept the difficulties raising during 
this phase. 

Usually the review process takes from two to four iterations. In the end, we have a good product from 
the point of view of the physics content, and we believe we have a good product also for what concern 
the form in which it is presented. 

To ensure that this is true, we count on a number of external readers who volunteer to have a look to 
the script before publication. The readers are people who do not know enough about physics: their job 
ranges from primary school teachers to dealers, from office workers to farm keepers. They were 
selected for their criticism, so they are asked to read the script and comment it. They should mark 
controversial or not enough clear parts and, in case of particularly difficult topics, they are even 
interviewed after the review. The aim of the interview is to assess if the main messages of the episode 
has been passed in the right way. 

Only at this stage the episode is ready to be recorded. Recording is done in a professional recording 
studio, kindly offered by the official radio of Sapienza Università di Roma: Radio Sapienza. Depending 
on the episode format, the author and actors or actresses meet in the recording studio and personate 
the protagonists, assisted by a director.  

During the recording phase we sometimes slightly derogates from the script, and we try to give the 
episode some sort of liveliness. It happens frequently that we make mistakes or mispronounce words 
during recording. That is not a problem, since we read again the whole sentence after a brief pause.  

The file with the full recording is given to an editor that cleans and adjusts it, including brief musical 
interruptions in strategic points of the text (usually according to author’s indications) as well as an 
underlying low volume track. Standard opening and closing are added to the recording that is then 
ready to be published on the dedicated website (http://www.radioscienza.it/fisicast/). 

Musical tracks are usually subject to copyright. Even if current rules permit the usage of short enough 
parts whitin other products, we tend to avoid using tracks protected by copyright notices. We always 
use tracks published with Creative Commons or other free licenses, as well as tracks released on the 
public domain. In one case (episode 26, on angular momentum conservation) we obtained the 
permission to use freely his track from the author (Frankie Hi-NRG, “Pedala!”). 

A brief abstract is told as an introduction at the beginning of the episode, read by an actress. The 
same abstract appears on the FISICAST dedicated web page, where each episode can be found, 
downloaded and commented. 
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Fig. 1: Total number of unique downloads (blue) and of unique downloads per month (red) versus time. 

 The latter is multiplied by 10 to make it visible in the same plot. 

3 RESULTS 
Results of such an activity can be given both qualitatively and in terms of number of episodes and 
listeners. 

Given that the whole activity is done with zero budget, we never had the possibility of making an 
advertisement campaign. We rely on word of mouth, podcast collectors and on our contacts on social 
networks to spread the word.  

The first episode was published on May 2012 and was about time and the concepts of “before” and 
“after”. We included a first discussion on entropy in this episode. 

At the time of writing we published 57 episodes on many topics. We divided the topics in four 
categories: classical physics, relativity and cosmology, astronomy and natural phenomena, quantum 
mechanics and particle physics. 

According to a third party statistics, FISICAST obtained about 420000 downloads (of which 311000 
unique). Not only the absolute number is interesting: it is also increasing, as shown in Fig. 1 where the 
unique number of downloads is plotted against time. The blue curve is the total number of download, 
while the red one is the number of downloads per month, multiplied by a factor 10 to make it visible on 
the same plot. Manifestly, the number of listeners is still increasing with time. 
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Fig. 2: Distribution of the means used to download FISICAST episodes. 

Fig. 2 shows the distribution of the means used to access FISICAST episodes. More than 54 % of the 
time people use a mobile application which probably means that episodes are listened during activities 
that can be done outside or, at least, not necessarily at a desk.  

On average, then, each episode has been downloaded about 5400 times. 

iOS based devices accounts for 45 %, while Windows ones reach about 22 % of the total. 16 % is the 
share for Android devices. 

Being the podcast in Italian, it is not surprising that 88 % of the downloads comes from our country. 
About 3.5 % of the total downloads are from US, while the rest is from various countries in almost all 
continents. 

We have a moderated feedback system through which listeners can comment and ask questions, 
through which we also publicly reply. Moreover, we routinely receive a number of enthusiastic 
comments and many suggestions on topics to be treated. For sure a number of listeners is steadfastly 
loyal to the podcast. From the received feedback we can affirm that the public is very diversified in 
terms of scholarship level and occupation. They range from teachers to farmers, from students to 
workmen. 

With FISICAST we also intended to provide a teaching tool to school teachers. In our opinion, 
FISICAST episodes can serve as a starting point for the discussion and the introduction to physics 
principles at different levels. We know about some application of it in teaching, however this is still to 
be experimented on a larger scale. 

4 CONCLUSIONS 
FISICAST is an audio podcast aiming at exercise people’s ability to follow scientific reasoning about 
the concepts of physics, natural phenomena and common technologies. It exists since 2012 and 
slightly less than 60 episodes have been produced and distributed, mostly in Italy, with a relatively 
good success, considering that no advertising at all has been made so far. The average number of 
single downloads per episode is 5400, increasing with time. 

It can serve either as a tool for outreach or as a teaching tool. 

FISICAST is, to our knowledge, the only podcast devoted to the outreach of physics in the world. We 
welcome our colleagues to experiment similar activities, even just translating our episodes. Our work 
is distributed under the Creative Commons Attribution-NoDerivatives license and anyone is free to 
redistribute it as such. If interested in translating the episodes or in other derived works, just write to 
one of us. 
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