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Laboratori Nazionali di Frascati

N;xU LUS.E,”










- -
-
-

-
-
-
-
-
-
-
-
-
-
.-
-
-
-
-
-
-
-




-
P
-
-
o
-
-
-
-
-
-
-
'.
-
-
-
-
-
-
-
-







10 000 Ly.

Ol

o Orion _ .
. Sagitarius A § Perseus

Arm . Arm

Scutum-Crus

Norma arm
Arm .

Sy I,
Gk

yaqittarius Dwarf
pheroidal Galaxy

Zoom In %10 zoom Qut

Outer
L Arm

x10




1bII|onIy \

P

BRIQH? IIIE[I.'

> . '...-
g 6“‘ -

A

'mf\?f _ .
R PC12=1.-+ 405

" b} _Jpr-'rl
'u". : “':'

"1044 u125

Ps'sueas+ 055
\

Zoom In X6




The Big Bang Model

Dark Energy
Accelerated Expansion
Afterglow Light
Pattern Dark Ages Development of
400,000 yrs. Galaxies, Planets, etc.
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Quantum B
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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 :
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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
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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
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2) Black holes
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General relativity












































































































































































































































































