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Portugal and Japan: a (very) brief history



Right and top left: House where Wenceslau de Morais was born in Lisbon. “Writer and marine officer 
who lived for many years in Japan, country that he loved, and where he died”. Bottom left: His book 
“O Culto do Chá” (“The Cult of Tea”) was one of many he wrote about Japanese culture.
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Electricity and Magnetism

Gravity



1849. Fizeau

Suresne ... 8 Km …  Montmartre

c=300 000 Km/s



1887. Hertz

Ladies and Gentlemen who are present and who are not!

When you hear the radio think also about the fact how 

people have come to possess such a wonderful tool of 

communication. The origin of all technical 

achievements is the divine curiosity and the play 

instinct of the working and thinking researcher as well 

as the constructive fantasy of the technical inventor. [...]

Think also of Maxwell who showed us the existence of electric waves by using a mathematical way, 

of Hertz who as the first person generated them with the help of a spark and thus proved them. And 

everybody should be ashamed who uses the wonders of science and engineering without thinking 

and having mentally realized not more of it than a cow realizes of the botany of the plants which it 

eats with pleasure.

Albert Einstein, speech at the opening of radio show 7 Deutsche Funkausstellung, Berlim 1930





Gravity

Makes things fall.

Prevents us from flying

Allows for our civilization.

Eventually wins against 
everything:
Planets and stars are round.

Responsible for tides.

Moon with same face towards 
us! (Cosmicomics, Calvino)

Explains our solar system…



At 33 years of age

The wrinkles of time: gravity always wins

At 68 years of age



Equivalence Principle

Constant velocity in empty 
space

Free fall



We can turn off gravity!



1919. May 29 eclipse confirms that gravity “bends” light

'Illustrated London News‘, Nov 22 1919‘Times of London‘, Nov 7 1919



Time dilation



2002. At the center of our own galaxy is a dark 

object, with approximately 4 million solar 

masses...

Black holes: where time stops











a. How is our universe? How was it born, which matter does it hold?

b. How do black holes form, how many are there, how to they grow?

c. Do we understand black holes? Do we understand gravity?

d. Are there surprises out there?

Foundational questions





Date: August 17 2017

Distance: 130 million light-years (dinossaurs roamed the Earth)

Two neutron stars

Limits the velocity of gravitational waves to:

0.999999999999999 c < v < 1.000000000000001 c

Nucleosynthesis of heavy elements (such as gold)



Thank you

ありがとうございます


