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Who am I? 
As shown in the cover slide, I have 3 affiliations (University, Research Center 
and Cultural Association) 

The organizers of INSPYRE said this is very “rock” but I have currently some 
personality disorders to force these three different people to coexist together 

Dear 
students

Due to this forced coexistence, now the question is “What will be the argument of this 
seminar?” or, in other words, “How can I annoying you for the next hour?”    
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The scientific approach
During INSPYRE, you had the possibility 
to follow an important scientific 
program with extraordinary speakers. 

The arguments of the lessons are only 
the first concepts you learned. 

There is an additional skill that INSPYRE 
is offering you, the scientific approach. 

Scientific approach is not a concept is a 
way of thinking, of analyzing a problem 
and to examine everything. 
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The 21st century jungle 
Now I want to discuss with you how we can use this scientific approach in our 
everyday life 

In particular, I want to discuss if a scientific approach can help us in:

- disentangle real from fake news
- Debunk false myths and hoaxes 
- Understand when a source is reliable or not 

This is the 21st century  jungle for which today, in social network era, we need 
scientific tools to survive.
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Surviving kit
What are these scientific tools? 

- Approach 
- Critical thinking 
- Curiosity 
- Skepticism 
- Prudence 
- Mistrust 

During this seminar, I will not debunk nothing, I will only discuss with you 
presenting various aspects and various points of view. 

For every “news” YOU have to decide if this can be real or fake. 
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2012 Phenomenon
Why a physicist want to speak about this 
stuff?  

I am sure all of you remember the famous 
date of 21 of December 2012

This date corresponded to the end of the 
5126 years long count Mayan Calendar

Moreover, various theories indicated for 
this date important moments of various 
cultures (New Age, Chinese, Hindu, Hopi, 
Sumerian) 

For this reason a large worldwide 
attention was concentrated on 21 
December 2012. 
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2012 Phenomenon
With ”2012 phenomenon” we indicated various eschatological beliefs with 
cataclysms or global transformations that would occur on 21 December 2012. 

Among the large number of events, the most discussed (and believed) were: 

- Earth-Sun-Galaxy center alignment; 

- Mars-Jupiter-Saturn alignment; 

- Collision of Earth with a mysterious X 

planet of the Solar System

- Collision of Earth with a big asteroid; 

- Magnetic thunderstorm from Sun; 

- Sun magnetic poles shift; 

- Earth magnetic poles shift; 

- Backward spin of Earth.

This is a scene of a famous Italian movie “Non 

ci resta che piangere” where a friar says to 

the main character: 

“Remember that you must die”
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2012 Phenomenon
In 2012, I published in Italy the book “Psicosi
2012: le risposte della scienza” or “Psychosis 
2012: the answers from science” 

In this book I presented the most famous 
events expected for the 21 December 2012 in 
this way: 

- Presentation of the event 
- How the specific phenomenon works for 

science 
- Considerations on the supposed event
- Scientific considerations if the event could 

happen, if already happened in the past 
and the possible (real) consequences 
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2012 Phenomenon
In other words I have used attention created 
by the supposed end of the world to … 
explain science. 

Psicosi 2012 is a scientific book that explain 
in a communicative way: 

- The concept of time 
- The different calendars used today and in 

the past 
- Gravitational law and orbits of the solar 

system bodies 
- Origin and evolution of the Earth 

magnetic field 
- Solar cycles and sun magnetic field 

Am I taking advantage of the sensitivity of 
people? Probably yes but for a worthy goal. 
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Game Space
I want to give a practical example on how I like communicate science.

Lets start with a riddle! 

Do you know what is the most expensive violin in the world? 

The answer is the “Lady Blunt” violin made in 1721 by 
the Italian luthier Antonio Stradivari. 

The last price of the violin was 16 million USD. 

Why it cost so much?
• Stradivari was one of the best luthier in the history. 
• The violin is perfectly conserved. 
• It was owned by Anne Blunt, daughter of Ada Lovelace and granddaughter of 

Lord Byron. 
• The violin was made during Stradivari “gold age”. All violins made by Stradivari 

in this period have extraordinary sound properties. 
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A 16 million dollars sound
If you are curious to listen the sound of the Lady Blunt… 

M. Martini INSPYRE 2020



Red spruces secret 
Stradivari is for sure one of the best violin 
maker in the history and he developed 
production techniques and wood processing 
never used before.  

But, there is also another secret in Stradivari 
violins and in the spruce wood used to make 
them. 
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The Sun magnetic activity
Let’s reveal this secret starting from Sun. 

Solar magnetic activity is not constant following a 11 years 
cycle since every 11 years sun magnetic poles are inverted. 

The intense activity of the sun corresponds to a large 
number of sunspots on solar surface 

Sunspots were first observed by Galileo thanks to the 
invention of his telescope 
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Charged particles in B field 
An intense magnetic activity of the sun 
has important effects on Earth. 

Solar wind is a stream of charged 
particle (mostly electrons and protons) 
released form Sun Corona in the Solar 
System. 

This stream can reach Earth that is protected 
by its magnetosphere

Charged particles are deflected by magnetic 
field following Lorentz force 
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Solar wind and magnetosphere 
Do you know what is one of the most beautiful effect of the solar wind particles 
entering into atmosphere and collide with Nitrogen and Oxygen thus releasing 
visible radiation? 
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Solar wind and magnetosphere 
Particles coming from Sun can enter 
inside atmosphere following Earth 
magnetic field lines. 

Due to Earth magnetic field structure, 
it is clear why auroras can be seen 
only at certain latitudes. 

Northern lights can have different colors: red, green or blue-violet …. Why? 
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Solar wind and magnetosphere 
• High altitude Oxygen molecules produce red radiation 
• Medium altitude oxygen atoms produce green radiation 
• Low altitude nitrogen produces blue-violet radiation 
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Solar wind and magnetosphere 
Normally, northern lights are a superposition of the different wavelengths with 
a mix of the three colors. 
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The Maunder minimum 
Solar activity follow a 11 years 
cycle but its intensity 
(maximum and minimum) is 
not constant during time. 

Between 1645 and 1710 there 
was a period of extraordinary 
low activity of the Sun called 
Maunder minimum 

Maunder 
Minimum

Solar activty in number of sunspots versus years

During this period there was a colder-
than-average period called the “Little 
Ice Age”, Europe and North America 
went into a deep freeze: alpine glaciers 
extended over valley farmland; sea ice 
crept south from the Arctic; and the 
famous canals in Netherlands froze 
regularly (an event rare today).

“The great frost” (1683) by Jan Grifier shows a completely 
frozen Thames in London 
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Trees growth rate 
Now the question is: What is the link 
between Stradivari, Sun cycle and 
Maunder minimum?

We learned that the extraordinary low 
sun activity produce colder winter and 
this reduced the trees growth rate.

The unique conditions of the Maunder 
Minimum, with longer winters and 
cooler summers, produced wood that 
had higher-quality sound properties

During Stradivari's later decades, his "golden period", he used spruces that had 
grown mostly during the Maunder Minimum. 

The lower temperatures, combined with elevation and soil conditions, produced 
spruces with unique and superior sound quality.
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The Stradivari secret 
Starting from the sound of a violin, we discussed: 

- Solar activity;

- Sunspots;

- Sun magnetic fields;

- Earth magnetosphere;

- Lorentz force;

- Northern lights; 

- Trees growth rate; 

and we came back to the violin understanding one curiosity about Stradivari violins. 

This first example let us understand how we can use our scientific knowledge or our 

curiosity when we read something. 

Do you remember what I said about the magnanimous aim used to explain science? 

When the aim is not magnanimous, sensations and feelings can be used in a fraudulent 

way …. And here we arrive to fake news. 
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Questions time … 

Questions? 

Comments? Are you sleeping? 

Did I wake you?
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The 3-M of fake news 
What is the definition of “fake news” or “false information”? 

False information is news, stories or hoaxes created to deliberately misinform 
or deceive readers. Usually, these stories are created to either influence 
people’s views, push a political agenda or cause confusion and can often be a 
profitable business for online publishers.

Fake news are based on the 3-Ms rule:

Mistrust

Misinformation Manipulation
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Fake news categories 
Fake news can be divided into 7 main categories

Propaganda

The deliberate publishing of untrue 
information and disguising it as 
news. Purely created to misinform 
audiences

Manipulation

The aim is the same but the 
construction is different
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Fake news categories 
Fake news can be divided into 7 main categories

Phishing 

The aim is to collect personal 
information exploiting different tools

Clickbait

Sensationalised headlines aimed at 
attracting attention for readership. Each 
time the article is read, the author owner of 
the advertisement receives a payment.
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Fake news categories 
Fake news can be divided into 7 main categories

Fake news from satire

Satire news has the potential to be 
spread as though it is real news by those 
who do not understand its nature.

Completely false news

False news with untrue information created 
only to misinform audience. 
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Fake news categories 
Fake news can be divided into 7 main categories

DeepFake

Creation of media using AI and machine learning to manipulate or generate false visual or 
audio contents. 
We can for example insert different actors in an existing scene or manipulate the speechs. 

Original with Michal J. Fox and Christopher Lloyd Deep fake with Robert Downey Jr e Tom Holland
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Debunking toolbox 
Normally, fake news are built as a combination of these categories. 

A preliminary list of suggestions to understand if a news is genuine or fake: 

M. Martini INSPYRE 2020



Debunking toolbox 
Normally, fake news are built as a combination of these categories. 

A preliminary list of suggestions to understand if a news is genuine or fake: 

- Check information source; 
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Debunking toolbox 
Normally, fake news are built as a combination of these categories. 

A preliminary list of suggestions to understand if a news is genuine or fake: 

- Check information source; 

- Do not stop at article title;

Simple experiment: 
Click-Bait title but text filled only with 
Lorem Ipsum. 
The article was shared thousands of 
times by users that read … only 
headline 
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Debunking toolbox 
Normally, fake news are built as a combination of these categories. 

A preliminary list of suggestions to understand if a news is genuine or fake: 

- Check information source; 

- Do not stop at article title;

- Compare different sources; 

- Search on Google the news; 

- Always be skeptical 

- Use critical thinking 

M. Martini INSPYRE 2020



Debunking toolbox 
Normally, fake news are built as a combination of these categories. 

A preliminary list of suggestions to understand if a news is genuine or fake: 

- Check information source; 

- Do not stop at article title;

- Compare different sources; 

- Search on Google the news; 

- Always be skeptical 

- Use critical thinking 

It’s not rocket 
science … 

But science is in 
the approach!
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Fake news diffusion 
There is a strong link between fake news and Internet (not only social networks)

To understand the diffusion of fake news we must understand where people get 
online news: 

Online newspapers is 
comparable with social 
media 

Here, all people are 
integrated not 
distinguishing by age
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Fake news diffusion 
Age differentiation gives additional information: 

All use Internet but 
with a slight 
difference for 55+

Television is still 
largely used for news 
but there is an 
important difference 
between 18-34 and 
55+

Youngsters 
largely used 
SM to get 
informed while 
55+ not 

Similar result 
of SM for 
mobile app but 
generally less 
used to get 
news

Print 
newspapers 
are still largely 
used by 55+
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Fake news diffusion 
Now we know: 

- The origin of fake news;
- The different categories of fake news;
- Where people get information; 

We can try to see together some real examples 
of fake news to try a scientific approach and (as 
we can see) to learn something more. 

A first example of a couple of years ago: 

A post on Facebook denounced an important 
multinational company to commercialize a 2-in-
1 body wash and shampoo to have important 
side effects. The link invite people to share the 
post to access video contents.  
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Probably clickbait 
post. What is the 
leverage used to 
trigger audience?



Fake news and multinational corps 

This image is the one reported 
in the post. 

What do you feel seeing this 
image? 

Probably you find it disgusting 
and you are curious to see the 
video but to do that, you must 
firstly share the post. 

This is exactly what the video creator wants. 

This activity is also named as SCAM attack and the goal is to make a content “viral”.
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Fake news and multinational corps 

First, the image used is only a photomontage of a lotus seeds on a man shoulder. 
Second, after shared the post on your personal profile, you discover that the 
video even does not exist. 

The only aim is to create viral contents. Why?
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Fake news leverage 
As the number of sharings of a post increases, it increases also the popularity of 
the page that created that post. 

As the popularity of a page increases, it increases the price that page can ask to 
other companies to publicize their products or they gain with pay-per-click. 

Obviously, to create a working SCAM different 
sensitivities can be used as leverage: money, 
children, religion, etc. 
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Fake news leverage 
Or otherwise a combination of “sensitivities”: disabilities and beautiful girls …. 
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Fake news leverage 
Or otherwise a combination of “sensitivities”: disabilities and beautiful girls …. 

Here the comparison between the Facebook SCAM post and the real picture 
found on internet  
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Fake news leverage 
Another simple trick to debunk hoax on Internet ….

Do you know how to search image in Google starting from an image?  
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Fake news leverage 
Clicking on “image” on Google main page a dedicated search engine will be 
opened

Here we can search by image directly  
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Fake news leverage 
We can search using a URL of an image or upload an image from our computer 

If I upload the image of the girl we discussed what I find? 

M. Martini INSPYRE 2020



Fake news leverage 
Google automatically gives a description of the image

We find that the image is used in more than 3 billions pages of results!
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Questions time …

Questions? 

Comments? Are you sleeping? 

Did I wake you?
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Fake news and COVID-19
Leverage on people sensitivity is something really criminal. 

A large “bibliography” exists obviously related to COVID-19

First conspiracy/fake news: COVID is a bio-weapon accidentally or deliberately 
diffused by Chinese government 
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COVID-19 as bio-weapon
Who published first this news? The Washington Times. 

Real newspaper, real news we can think. 

When analysing news, do not trust in no one (this is not a suggestion, is a must). 
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2015 TG Leonardo service 
Another important news circulated in Italy (and not only) last week supporting 
the possibility COVID is a bio-weapon. 

In 2015, the scientific TV program 
Leonardo produced a service telling 
about a super virus created in 
laboratory starting from SARS and 
using bats and rats to make virus 
communicable to humans.
The scientific research was 
conducted by North Carolina 
University and Chinese Academy of 
Science with the collaboration of the 
Wuhan Institute of virology

The news says, in 2015 they created virus, in 2020 the virus is circulating

This news became viral and was shared also by politicians, journalists and other 
“influencers” 

M. Martini INSPYRE 2020



The 2 news to analyze 
Two news (I do not indicated them as 
fake) in particular supporting COVID-19 as 
bio-weapon. 

• First from an online newspaper
• Second connecting a serious TV service 

with the possible diffusion 
(involuntary?) of a super virus created 
in laboratory

This is a good chance to test a scientific 
approach. 
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Who is The Washington Times
Let’s start from the article studying the source of information 

What we know about «The Washington Times»?

Trivial check, search on Wikipedia.
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Conservative political instance (is an opinion), reject scientific consensuses on 
climate change, on ozone depletion, etc.    



Natural origin of SARS-CoV-2
Searching on Google, we can find an interesting article published on “Nature” 
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https://www.nature.com/articles/s41591-020-0820-9

When I report 
something, I always add 
a reference. You can 
check by yourself. 

https://www.nature.com/articles/s41591-020-0820-9


Spike protein and mutation 
Read the article is not simple for a not expert but some passages are very clear:
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In the conclusion
The study excludes the 
possibility of an in vitro 
mutation of the virus. 

COVID-19 is surely a 
mutation of a CoV virus. 
The mutation is in the 
amino acid sequence of 
the spike protein that is up 
to 96% equal to other 
existing CoV virus in bats 
and pangolins



The challenge 
Now we have this situation: 
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Do not trust me, in Nature journal, in science but do not blindly believe in other 
news. 

Only trust in your critical thinking maintaining a scientific approach. 



Peer review and scientific journals
Do you know how the publication process works in science? 

To publish an article to every 
international scientific journal, 
the paper follows precise steps 
based on “peer review” 

Peer review is the evaluation of a 
work by people with similar 
competencies (peers). 

In science peer review is used to 
determine if a work is suitable to 
be published or not, to avoid 
false results and to ensure high 
standards. 
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The authors of the 2 challengers
Now study the author (or authors) of the considered study. 

Here in the box the authors of the 
article published in Nature

For the article on Washington Post the 
author is not written and, moreover, if 
you try to reach now the article you 
find:  
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The step back

And after some 
days the journal 
published an article 
to disprove its 
previous article!!!

Obviously, the 
previous article 
was not cited, no 
excuses are 
included but … for 
better or worse, 
Internet does not 
forget. 
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SCH014-CoV

What about the virus cited by 
Leonardo in 2015? 

The TV service started from an 
article published always in 
Nature Medicine 

The scientific name of the virus 
was SHC014-CoV because this 
virus is based on SARS-CoV
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SHC014 vs COVID-19

A final scientific proof was 
reported in a recent published 
article on “Emerging Microbes 
and infections”

The answer is in this 
paragraph: 
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SHC014 vs COVID-19
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What does it means a difference of >5000 nucleotides?

To simply understand this, it is possible that you confuse the elements of these two pairs? 

If the answer is NO, it is impossible also to consider the two viruses equal. 

If the answer is YES …. The problem is not only fake news 



SHC014 vs COVID-19

A final scientific proof was 
reported in a recent published 
article on “Emerging Microbes 
and infections”

The answer is in this 
paragraph: 
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https://www.tandfonline.com/doi/pdf/10.1080/22221751.2020.1733440?needAccess=true

The question is “why create super 
viruses in laboratory”? 

https://www.tandfonline.com/doi/pdf/10.1080/22221751.2020.1733440?needAccess=true


Pandemic: past, present and future
Study viruses is important to prevent 
new pandemics and try to have 
vaccines in advance to contrast them. 

These studies are performed with the 
maximum level of security. 

Some years ago, bodies of victims of 
Spanish flu were exhumed from 
Alaskan permafrost to study the 
effects of this virus that caused an 
important pandemic in 1918.

We analyzed these two news and you 
can decide if they are real or fake. 

Now another very discussed stuff, the 
existence of a COVID vaccine.
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Vaccines for Corona Viruses 
Vaccine already exists for animals!!!! 

Why we do not use this vaccine on humans? 

- Because the pharmaceutical companies don’t want to sell the vaccine
- Because “someone” wants to reduce world population 
- Because there is a conspiracy to make people poor 

The mechanism is always the same, leverage on emotions, now fear.  
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CoV and COVID-19
First important definition to not believe to these hoaxes:

What is a CORONAVIRUS???

Hence, what is COVID-19 (always from WHO)? 

https://www.who.int/news-room/q-a-detail/q-a-coronaviruses

CORONAVIRUS is a family 
of viruses with specific 

characteristics first 
discovered in 1960s

Definition from World 
Heath Organization 

(WHO) 
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Vaccines by Pirbright
The vaccines reported in the posts are for animals and for other types of 
coronavirus, not SARS-CoV-2 aka COVID-19

Due to the popularity of the vaccines related hoax, the company published on its 
main webpage a link with a long explanation: 

https://www.pirbright.ac.uk/news/2020/01/pirbright’s-livestock-coronavirus-
research-–-your-questions-answered

The vaccines are produced by Pirbright Institute a 
company in UK specialized in the production of 
vaccines for animals. 
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Solutions against CoV
The difference between Coronavirus 
and COVID-19 is extremely useful to 
debunk a large number of fake news 
in this period. 

Just another example, a viral post on 
social networks shows an alcoholic 
sanitizer gel with expiration date 
2009 active on Coronavirus. 

Fake news affirm: “This is a proof 
COVID-19 is not a new virus, we 
already knew it, the pandemic is 
designed, etc. “

Obviously, we are always speaking 
about a previous well known 
Coronavirus. 
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Masks for COVID-19
Let me open a parenthesis about Personal Protective Equipment (PPE)

It is quite uncommon see people with mask everywhere in these days.

What World Health Organization says?
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Masks for COVID-19
There is a worldwide shortage of masks and people use home-made solutions:  

Baking paper
Women’s bra Plastic bottle ???

Grapefruit Women’s pad Orange 
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Garlic against COVID-19
Obviously a large number of fake news about COVID-19 are related on how to 
prevent or fight the virus (all became viral in past days)

Boiled garlic water: 

- “old Chinese doctor”
- Many patients

Garlic really has light antiviral properties but 
no correlation with COVID-19 
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Marijuana against COVID-19
Obviously a large number of fake news about COVID-19 are related on how to 
prevent or fight the virus (all became viral in past days)

Marijuana: 

Also for marijuana there is studies 
indicating its antiviral effect but nothing 
related to COVID-19
Suggestion: “scientists are shocked”, 100% 
probability is a fake news
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Homemade solutions
Other solutions you can find on internet are: 

- Cocaine 
- Sesame oil 
- Coconut oil 
- Algae compress 
- Vitamin C 
- Rinsing nose with saline water 
- Drink hot water 
- Inhaling hot air from an hair drier 

(YouTube video with 600.000 visualizations)

All these “solutions” had been shared million of times in different social 
networks. 

“All are not useful”, “some are comic” but there is a last solution that can be even 
dangerous and is shared to increase a multi level marketing mechanism. 
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MMS a legal poison 
Miracle Mineral Solution, MMS, is obtained mixing 
sodium chlorite with citrus juice (activator). The 
reaction produce chlorine dioxide (an industrial 
bleach). 
Various individuals publicize MMS as a cure for various 
diseases (COVID is only the last): 
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MMS a legal poison 
In these websites MMS was 
previously used to “cure autism” or 
as supplement in Keto diet. 

MMS is also promoted on social 
networks by users with a large 
number of followers (the one in the 
picture, 120.000 followers on 
Twitter). 

This is what the US Food and Drugs 
Administration (FDA) reports on 
drinking MMS. 

Despite this, MMS is still on sell 
and its legend is very active 
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The COVID-19 business
Moreover, unfortunately, a 
large number of post, emails, 
WhatsApp, etc. also contains 
viruses and malwares sent to 
grab our personal 
information, bank details or 
to infect our computers 

A large number of 
coronavirus related domains 
were registered everyday 
and a large percentage is for 
spam/scam activities, to sell 
not useful/not safety 
personal protective 
equipment or to sell them 
with crazy price. 
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Conclusions 
There is only one conclusion when discussing about fake news: 
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Do not trust anyone
I have always maintained a scientific point of view analyzing references, sources 
and looking for additional information. 

Do not trust a priori science, newspapers, television but also, please, do not trust 
a priori every websites, social networks, messages from someone.

Always use a critical approach. 



Questions time …. 

Questions? 

Comments? Are you sleeping? 

Did I wake you?
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