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| WOULD RATHER HAVE
QUESTIONS THAT CAN'T BE
ANSWERED THAN ANSWERS

WHICH CAN'T BE
(QUESTIONED.
- RICHARD FEYNMAN







Modern Physics

Two “scientific revolutions” in the 20th century:

* Theory of Relativity

 Quantum Mechanics
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Einstein —Aarau public school




Twin paradox

Before




Quantur leg

For very small objects
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ics

(as particles, atoms,
molecules...)

Heisenberg in 1925, 24 years old



Quantum interference
Probabilita totale
di rivelare

una particella
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The particle passes from BOTH doors!!









Waves and particles



Can the cat be alive and dead
at the same time?










Underground Gran Sasso laboratory
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Quantum Technologies
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Modern physics

Far less than Comparable to
3x10% m/s 3x10% m/s
Speed >
Far larger than 7
109 m L;@ Classical Relativistic
Mechanics Mechanics

Quantum
Near or less than & Mechanics
10 m ‘




How we see
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electron
<10 "°cm

proton
(neutron)

nucleus
~10""%cm

atom~10"°cm
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Stondowd Model of Powticle Physics
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General relativity




Einstein’ s equations
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11IGO's GRAVITATIONAL-WAVE DETECTIONS |
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Black Holes of Known Mass
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Di1d we understand the Universe?







Dark matter and dark




10 000 a. L.

Orion
SIm
utum-Crux \ p ! Uuter

. Saaqitarrius
Narma Arm
.

Zoom In %10 Zoom Qut  x10




P rotational ueldcitv
(km/s)

measured

100000
distance from center (light years)
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Dark Energy
Accelerated Expansion
Afterglow Light
Pattern Dark Ages Development of
400,000 yrs. Galaxies, Planets, etc.

Inflation

Quant m
Fluctuations

1st Stars
about 400 million yrs.

Big Bang Expansion

Image: NASA WMAP 13.7 billion years
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REFERENCE:
Saul Perimutter,
Physics Today,
April 2003, pp.
53-60.
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SUPERSYMMETRY
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Standard particles SUSY particles
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Supersymmetric “shadow” particles




A caccia di particelle di materia oscura

Large Hadron
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Dark energy???
Cosmological constant
Vacuum energy

Something else?
Below 0 K




How Universe will evolve?

recollapsing critical coasting accelerating
universe universe universe universe




Jump into a black hole?




Black Hole Regions

Ergosphere

- Event =
Horizon

Gravitational

Quiet region: T :fv‘."' Spacetime
negligible ' = Distortion
gravitational

influence

' — Singularity



Spaghettification!

To Black Hole




Black Hole — mass about 17 billion times sun mass

NGC 1277

Black Hole
(4 light-days)

Neptune’s Orbit
T (8.3 light-hours)

Earth’s Orbit
(17 light-minutes)

Galaxy NGC 1277




Black holes density

Density
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Quantum gravity’!
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String theory
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ON THAT GlGNAL IN THE SKY,
WE CAN TRACE OUR ORIGIN:

WE WERE LIGHT ONCE.

THEN WE WERE RIPPLES
IN TEMPERATURE THAT
BECAME STARS,..

GALAYES, MATTER. ..

WWW.PHDCOMICS.COM




electron
<10 "°cm

proton
(neutron)

nucleus
~10""%cm

atom~10"°cm




If we want to solve
a problem that we
have never: solved
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Catalina Curceanu (Facebook)

Catalina.Curceanu@LNF.INFN.IT
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14 Agosto 2017: LIGO e VIRGO - GW170814 —
2 buchi neri distanti 1.8 miliardi anni luce

(31, 25 Masse Solari -> 53 masse solar1)
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