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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

1st Stars
about 400 million yrs.

Big Bang Expansion

A
\J

13.7 billion years
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7/ big questions in modern physics:

— what happened to antimatter?

— black holes — what happens inside?

— what are the dark matter and dark energy?

— Schroedinger cat aradox — which is the solution?
— the neutron stars structure — is there place for
strangeness inside?

— IS there one or are they more Universes?

— do aliens exist?
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La storia dell’'Universo

15 thousand million years

1thousand million years




106 sec. Matter -
antimatter

annihilation




anti-proton

electron positron

hydrogen anti-hydrogen




CP violation (CPT)
Assymetry between “laws of matter
and laws of antimatter” e

KLOE at DAFNE
LHCb at LHC-CERN
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Laboratori Nazionali di Frascati, info:
http IIwww.Inf.infn. It/SIS/
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Large Hadron Collider
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— what happened to antimatter?

— black holes — what happens inside?

— what are the dark matter and dark energy?

— Schroedinger cat aradox — which is the solution?
— the neutron stars structure — is there place for
strangeness inside?

— IS there one or are they more Universes?

— do aliens exist?
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Hawking radiation (quantum
effect)
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7/ big questions in modern physics:

— what happened to antimatter?

— black holes — what happens inside?

— what are the dark matter and dark energy?

— Schroedinger cat aradox — which is the solution?
— the neutron stars structure — is there place for
strangeness inside?

— IS there one or are they more Universes?

— do aliens exist?
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“Ngrmal Matter”
|~ .4% .

Dark Matter




SUPERSYMMETRY

+HQasino

. Quarks . Leplons ‘ Forte particles Squarks o Sleptons 0 Surg‘;orce
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Standard particles SUSY particles
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Supersymmetric “shadow” particles
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7/ big questions in modern physics:

— what happened to antimatter?

— black holes — what happens inside?

— what are the dark matter and dark energy?

— Schroedinger cat aradox — which is the solution?
— the neutron stars structure — is there place for
strangeness inside?

— IS there one or are they more Universes?

— do aliens exist?



The Standard Model

MATTER  FORCE

d]sib

* Quarks | . Gauge Bosons
G . . s

Leptons




The Standard Model

proton |
(6 types of quarks up. down, =
charm, strange, top and bottom)
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EXERCISE:
How much is the weight of a milk-shake made of collapsed matter?

Pesa 100 Miliardi
di Tonnellate !l

in eaxls . P
;T ', . magnetic .
Tow, 1:~ N axls ,
T S K. ]
. L .
) R Mo .
R s toEarth
r i .

Le pulsar sono oggetti con queste densita con 20 km di raggio
che possono
compiere decine e centinaia di giri al secondo su loro stesse

Anche la velocita € un parametro da cui dipende [emissione
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DA®NE, since 1998
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SIDDHARTA

Sllicon Drift Detector for Hadronic Atom Research by Timing Applications

HadronPhysics I3

HadronPhysicsz

R
e
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Study of Strongly Interacting Matter

Study of Strongly Interacting Matter




Formazione di un atomo esotico
(atomo kaonico)

n ~ sqrt(M*/me) n’ ~ 25 (for K-p) e-

(M* : K-p reduced mass)

Auger
Electron

highly-excited state

K- ( 1) Initial capture )

deexcite

4) Abporption

|
The strsiopm %@Wﬁm L S"S%Ig) fff ijd




- e 4 -y T - M. \ERETE

~ silicon Drift Detectors

'“ \ 1 Cm2 X 144 SDDS

I\ |
'Ht { M Wl




SIDDHARTA overview
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7/ big questions in modern physics:

— what happened to antimatter?

— black holes — what happens inside?

— what are the dark matter and dark energy?

— Schroedinger cat aradox — which is the solution?
— the neutron stars structure — is there place for
strangeness inside?

— how many Universes do exist?

— do aliens exist?
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In a static universe,
the distance in light-
years to the horizon
equals age of
universe in years.

Galaxies exist beyond the
horizon, but their light has
not had time to reach us.




‘can observe'ls cutréntlg about 4x 1ozsmeters,eor'42 billion
gears-thp distance that light has baen atfle 10 gravel since thg bng 4

mulxor-

Hew Far Away is a Buplicate

EXAMPLE UNIVERSE

Imagine a two-dimensional universe with ¢
Such a universe has 2% or 16, possible arr:
If more than 16 of these universes exist, tf
repeat. In this example, the distance to the
roughly four times the diameter of eachun

A o ob B 5 20l 2 o



More Universes with different physics




Multiverse

= Other
universes

Island
uhiverses)

Our universe

Part visible to us
{Observable universe)









Many-world from QM



Il gatto di Schrodinger

* un paradosso della meccanica quantistica
ovvero

* guando il "senso comune” non ci aiuta a risolvere |
problemi |




Il gatto di Schrodinger

Immaginiamo che esista un apparato contenente atomi di *N ed un
rivelatore che rivela quando uno degli atomi & decaduto radiativamente

Connesso al rivelatore vi € un relé connesso ad un martello che, all'atto

del decadimento di un atomo, si attiva facendo cadere il martello che
colpisce un'ampolla contenente del gas velenoso.

Tutto I'apparato € posto in un contenitore insieme ad un gatto, ed
aspettiamo 10 minuti
Allo scadere esatto dei 10 min ci chiediamo: Il gatto & vivo o morto ?

MQ: Il gatto e’ 50% vivo e 50% morto!




Il gatto di Schrodinger
Emmmlél rl‘rE]: i{Em Elilﬂs:ﬂ’mlu non possiamo conoscere quale delle
Ln gergo quantistico si dice che il sistema & collassato in uno stato

E l'interazione con l'osservatore (misura) che fa collassare il sistema i
uno dei due stati

Il gatto di Schrodinger — un paradossc




Tutta una serie di interpretazioni
della meccanica quantistica:

-De Broglie - Bohm

- Many-World Interpretations

-Collasso della funzione d'onda










7/ big questions in modern physics:

— what happened to antimatter?

— black holes — what happens inside?

— what are the dark matter and dark energy?

— Schroedinger cat aradox — which is the solution?
— the neutron stars structure — is there place for
strangeness inside?

— how many Universes do exist?

— do aliens exist?






Fermi paradox

Where are they If they exist, why are they not
here?

L — 1

PARADOSSO DI FERMI

K: “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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Over 1000 Confirmed Exoplanets

Terrestrial CEMCIERIS

&

Mercurian Subterran Terran Superterran Neptunian
Mercury-Size Mars-Size Earth-Size  SuperEarth-Size Neptune-Size

Jovian

Jupiter-Size
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Frangois Montanet






_ ) _ FILAMENTO DI DNA
PARETE CELLIJLARE

RIBOSOMI

MEMBRANA PLASMATICA CITOPLASMA




Reticolo Poro nucleare
endoplasmatico —L
ruyido Nucleolo Nucleo

Membrana
nucleare

Ribosoma

Apparato di Golgi
Centriolo

Lisosoma

Reticolo Citoplasma

endoplasmatico
liscio

Membrana
plasmatica

Mitocondrio



Pioneer 10 (17-10-70) e 11

HYPERFINE TRANSITION OF SILHOUETTE OF BINARY EQUIVALENT
MEUTRAL HYDROGEN SPACECRAFT OF DECIMAL 8

/

C. a h
Sagan &
F. Drake O O

POSITION OF SUN PLAMETE OF SOLAR
RELATIVE TO 14 S¥YSTEM- AND BINARY
PULSARS AND THE RELATIVE DISTAMNCES

CENMTER OF THE GALAXY






Catalina Oana Curceanu

Dai buchi neri
all'adroterapia

Un viaggio nella fisica moderna
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What about the inforrmation?
Hawking & Preskill (the bet)
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Superficie bidimensional Universo aparentemente tridimensional



The black holes war
Maldacena




Dual theories
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Black hole war
Hawking lost the bet




We need
guantum gravity!




Scorciatole spazio-temporali

curved
space-time
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Alcubierre Warp Drive:
stretches spacetime in
awave causing the

9 = - a Tr(K) fabric of space ahead
of a spacecraft to
contract and the space

N B behind it to expand.
Y - N The ship can ride the
f _ wave to accelerate to

fim | high speeds and time
»:,:::IZL travel.
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