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The Big Bang Model

Dark Energy
Accelerated Expansion
Afterglow Light
Pattern Dark Ages Development of
400,000 yrs. Galaxies, Planets, etc.
o
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Quantum B
Fluctuations %

1st Stars
about 400 million yrs.

Big Bang Expansion

13.7 billion years










STRUCTURE OF AN ATOM




Modern Physics Pillars:

Two big scientific revolutions

* Relativity
« Quantum Mechanics

” Non troverai mai la
verita se non sei disposto
ad accettare anche cio che
non ti aspetti “. Eraclito
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Loventz Transformations :
8 =yylt) R % Jc*‘
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Simultaneity z2'= 7




Length contraction

* 10% light speed




Length contraction

« 86% light speed




Length contraction

* 99% light speed




Length contraction

* 99.99% light speed













Quantum mechanics
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Schroedinger




electron
<10""%cm

proton
(neutron)

nucleus

o ~10"%cm w
atom~10"cm ~10"3cm







STANDARD MODEL OF ELEMENTARY PARTICLES
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— where is the antimatter?

— what happens inside the black holes?

— what are dark matter and energy?

— the Schroedinger cat (collapse in quantum
mechanics) — how we solve it?

— what is the structure of neutron stars?

— are there other Universes?

— where are....the extraterrestrials (aliens)?




1) Where is the antimatter??




Electron Positron




anti-proton

electron positron

hydrogen anti-hydrogen
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Matter vs Anti-matter







The Big Bang history

15 thousand million years




PRESENT e

S BILLION
YEARS

MATTER DOMINATED ERA

THE UNIVERSE BECOMES TRANSPARENT

Decoupling of Formation of
Matter-Radiation Atoms
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CP violation (CPT)
Assymetry between “laws of
matter and laws of antimatter”






Large Hadron Collider










THE MOIRPRIOR DD P S TS
BE OPERATIRG PROBPERCY.

Part Il
CP Violation and K Physics

- - Chris Parkes
The measured assymetry does not (yet)
explain why all antimatter «died»



New “theory”...another Univers
(antimatter) on the other side
(1) of the Big Bang

The Big Separation

Universe Anti-Universe

mam&”dm.mﬂﬁ’ R

0 Sl B -




Sanford
Researchy



2) Black holes

gifs.com










General relativity



















Black Hole

Credit: Adam Apollo
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Spaghettification!

To Black Hole




Spaghettification




Huge black holes
no spaghetificaton




Black Hole — mass about 17 billion times Solar 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










A

", Black Holes Are Passage To Another Universe




If you feel you are in a black hole,

don’t give up. There’s a way out




Quantum gravity to explain BH ?
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3) Dark matter and energy
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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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SUPERSYMMETRY

. Quarks . Leptons @ rorce particies Squarks ) Sieptons ) susy force
particies

Standard particles SUSY particles
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Supersymmetric “shadow” particles
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xperiment.at the LHC, CERN
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4) Structure of neutron stars

Neutron Star
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To achieve this density of a neutron

star at home, just cram a herd of 50

million elephants into the volume of
a thimble.

— Wed deGrasse Tyson —
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A NEUTRON STAR: SURFACE and INTERIOR

. ‘Swiss E ‘Spaghetti’
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Q00
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Matter “ 0 i R Neutron

~ ' 8 Superfluid

«——— ATMOSPHERE
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CRUST
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INNER CORE

= Polar cap

W Cone of open
e, magnetic

Neutron Superfluid .

Neutron Superfluid +

Neutron Vortex  Proton Superconductor
Neutron Vortex
Magnetic Flux Tube




STANDARD MODEL OF ELEMENTARY PARTICLES
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Kaonic atom formation

n ~ sqrt(M*/me) n’ ~ 25 (for K-p) e

(M* - K-n rediiced mass)
/A:ger Electron

(3 strong inte

( 4) Abgorption )

The str@i@pp%méiigm@meﬁmm@wmmd J

. 2p for K-He




4) Parallel Universes
5) Schroedinger cat (Qquantum mechanics)




ER_IZZ"'? I]EIJ?

\ . a;n 4
R A - K
. ¥ I

& Duasdrs .

r

J

3 <.

. ah-:splr*“ g
“aupercluster - o
~-1|:r|1 e

.'\v_ i *a

LR SA R S\ 2V

3C27 4.

e

-~

~4
; 3': 48 lHl |[|_|||_ul;]||- n
T N _.llpr-'[l J_‘r;‘.
't . & (--u*. 4: ,._:, -~

s
+’ '

RDJ0301+0020.




In a static universe,
the distance in light-
years to the horizon
equals age of
universe in years.

Galoxies exist beyond the
horizon, but their light has
not had time fo reach us.



More Universes with different physics




Multiverse

.- Other
.universes
sland
...... - unhiverses)

ally inflating
4 » 1
Our universe

Part visible to us
(Observahle universe)



String theory




10°90 parallel universes






















Possible solutions (Schroedinger cat)

-De Broglie - Bohm




Possible solutions (Schroedinger ca’r)|

-Many worlds




Possible solutions (Schroedinger cat)

-Collapse of the wave function
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FREE PARTICLE

1. Quantum mechanics

2. Collapse models
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nature physics

Explore our content v Journal information v

nature » nature physics » articles » article

I;{’
@ Article | Published: 07 September 2020

" Underground test of gravity-related wavi
function collapse

B Sandro Donadi &, Kristian Piscicchia &, Catalina Curceanu, Lajos Diosi, Matthias

Laubenstein & Angelo Bassi &

Nature Physics 17, 74-78(2021) ‘ Cite this article

8305 Accesses ’29 Citations ‘ 143 Altmetric | Mett
top 10 of all 2020 favorite scientific news ctories

httpe://www.cciencemag.orq/mews/2020/12/our-

Favorite-ccience-newe-ctoriec-2020

-non-covid-19-edition
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7) Where are «the others» (aliens)?




—
PARADOSSO DI FERMI

“DOVE SONO TUTTI QUANTI?"

SE NELL'UNIVERSO ESISTE
UN GRAN NUMERO DI CIVILTA
ALIENE, PERCHE LA LORO
'PRESENZA NON SI E MAI

- MANIFESTATA? '
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Are we alone?

The Drake equation

3 omposition copyright 2013 by Mike Malaska




They are here
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Potentially Habitable Exoplanets

Ranked by Distance from Earth (light years)

: "‘,/‘ 7 I s o

a .5 4 ./
S . B L8
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[4 ly] [13 ly] [22 ly] (22 ly] (22 ly]
Proxima Cen b Kapteyn b* 6J667Cc 6J 667 C f* 6J 667 Ce*

& £ @

’

[391y] 39 ly] [391y] [41 y] [561 ly]
TRAPPIST-1e  TRAPPIST-1f  TRAPPIST-1q  LHS1140b  Kepler-186 f

-

* R

[770 ly] [822 ly] [1115 ly] [1200 ly] - Neptune
Kepler-1229b  Kepler-1652b  Kepler-442 b Kepler-62 f

Artistic representations. Earth, Mars, Jupiter, and Neptune for scale. Distance from Earth is between brackets. Planet candidates indicated with asterisks.

Jupiter

CREDIT: PHL @ UPR Arecibo (phl.upr.edu) Jul 2, 2018




30% ‘
GAS GIANT —

The size of Saturn or Jupiter (the largest
planet in our solar system), or many times
bigger. They can be hotter than some stars!

31%
SUPER-EARTH

Planets in this size range between Earth and
Neptune don't exist in our solar system.
Super-Earths, a reference to larger size, might
be rocky worlds like Earth, while mini-Neptunes
are likely shrouded in puffy atmospheres.

4%
TERRESTRIAL

Small, rocky planets. Around the size
of our home planet, or a little smaller.

35%
NEPTUNE-LIKE

Similar in size to Neptune and
Uranus. They can be ice giants,
or much warmer. "Warm”
Neptunes are more rare.

5000+

PLANETS FOUND




James Web telescope (atmosphere...)
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Feynman — The value of science

Out of the cradle

onto dry land

here it is

standing:

atoms with consciousness;

matter with curiosity.

Stands at the sea,
wonders at wondering: |
a universe of atoms

an atom in the universe.




The next Einstein could be you!

There are only two ways to
live your life. One is as
though nothing is a miracle.
The other is as though

. everything is a miracle.

. Try not to become a man of
success. Rather become a
man of value.

— Albert Einsteln







INFN

LNGS

Istituto Nazionale di Fisica Nucleare
Laboratori Nazionali del Gran Sasso

John
Templeton
Foundation




Post-questionnaire




