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Bronze water vessel
/th-6th century BC [source

Why didn’t the ancient Greeks
pioneer radio communication?
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Ball coherer
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My attempt at an answer in eight lectures:

HOW FUNDAMENTAL SCIENCE
HAS CHANGED THE WORLD

A STORY OF INVENTION AND DISCOVERY



My attempt at an answer in eight lectures:

How did scientific discoveries
come about?

And how did they pave the way
for technological progress?



My attempt at an answer in eight lectures:

“How did we get here?”
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Where does electricity come from?

Not a source of electricity

Towards power station
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My computer
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Where does electricity come from?

(oppns

/ /\ ve ' —~—

The wires are not connected to anything!!

They just pass by a rotating magnet
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Where does electricity come from?
f\ Hertz

“120 V/ 60 HZ”

Voltage

1/60th of
a second
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Where does the steam come from?

[Southern Nuclear]
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Pool of (boiling) water

[Southern Nuclear]
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Pool of (boiling) water

[Southern Nuclear]
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Why does the water start boiling?

[Southern Nuclear]

Because the fuel

Fuel element

pellets get hot!

Fuel pellets
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What happens when you call your friend?
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Where does the radio signal come from?

ol

|source|
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https://www.ifixit.com/Teardown/iPhone+13+Pro+Teardown/144928

Where does the radio signal come from?

ol

It is produced by the e
antenna in the cellphone! " i
| /
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How does the antenna work?

ol

30
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How does the antenna work?

ol

& : v
[source]

The antenna is just a
piece of thin wire!
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How does the antenna work?

ol

The antenna is just a
piece of thin wire!
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The first antenna ever constructed
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The first antenna ever constructed
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1 billionth of a second



The first antenna ever constructed

Time

VRVRTIVRTAY

1 billionth of a second

Not 60 Hz, but 1 billion HZz!
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The first antenna ever constructed
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ldentical, yet different?

1 billion Hz

Voltage Voltage

N AN
N AATATATAVIESS




34



Today, we know a lot about how the world works

34



Today, we know a lot about how the world works

“Electricity flows easily through thin metallic wires.”

34



Today, we know a lot about how the world works

“Electricity flows easily through thin metallic wires.”

“Rapidly oscillating electricity produces radio waves.”

34



Today, we know a lot about how the world works

“Electricity flows easily through thin metallic wires.”

“Rapidly oscillating electricity produces radio waves.”

Our world works because we know a lot about it

34



Today, we know a lot about how the world works

“Electricity flows easily through thin metallic wires.”

“Rapidly oscillating electricity produces radio waves.”

Our world works because we know a lot about it

“Without electricity, trains, planes, phones, elevators, A/Cs are impossible!”

34



Today, we know a lot about how the world works

“Electricity flows easily through thin metallic wires.”

“Rapidly oscillating electricity produces radio waves.”

Our world works because we know a lot about it

“Without electricity, trains, planes, phones, elevators, A/Cs are impossible!”

That’s why the ancient Greeks did not have radios!

34



Today, we know a lot about how the world works

“Electricity flows easily through thin metallic wires.”

“Rapidly oscillating electricity produces radio waves.”

Our world works because we know a lot about it

“Without electricity, trains, planes, phones, elevators, A/Cs are impossible!”

That’s why the ancient Greeks did not have radios!

They did not even know radios were possible!
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“How many kinds
of electricity are there?”

“If uranium is made of atoms,
what are the atoms of electricity
that flow through the wire?”
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“What changes when
cold water is made hot?”

“If a large complicated thing seems mysterious,
open it up and see if its parts are less mysterious”
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For the next seven lectures ...

See the world through the eyes of the scientists and engineers
of the past, searching answers to three fundamental questions.
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This is also my story!

Grein, Austria
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2007-2011: Fell in love with electronics
during high school

Home-made electronics
(from scratch) in my
parents’ basement
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Learned about radio waves

[Wikimedia commons]
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mode
_____Second
order (14.1 Hz)
Third
order (20.3 Hz)
Ionosphere

) — measured Schumann resonances of the Earth
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2013-2016: Studying physics in Vienna

Learned about plasma physics and nuclear fusion
— built a simple nuclear fusion reactor at home
(“Farnsworth-Hirsch fusor”)

Convincing mum that it’s
safe wasn’t easy ...
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This is also my story!

2016-2018: Studying physics in Zurich and Paris

Learned a lot about theoretical physics:
from the very large to the very small
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This is also my story!

2018-2022: PhD at Oxford, with long stays
at CERN in Geneva: back to experiment!
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This is also my story!

Chicago

Since September 2022:
Postdoc at the Enrico Fermi Institute

Studying the laws
of the microcosm,
and particles from

outer space
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