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Quantum physics is already here
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Classical Mechanics
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Black Body Radiation

Temperature = 280K
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La “catastrofe ultravioletta” oo’
)
T INFN
. Thgatittﬁpﬁff L.~
S000K %
E '\
5 e % 37T
E § v, =—KI
= E ' Rayleigh- ﬂv
§ s, Jeans Law
E Planck gt
] Radiation
g Formula

1000 2000 3000
Wavelength of radiation in nm

» Wien : formula empirica e valida solo a piccole A
* Rayleigh-Jeans : formula coerente, ma valida solo ad alte A
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Max Planck hypothesized that energy is not emitted as a continuous flow but in discrete packets, e

called quanta. il
The energy of each quantum is , °
E=~hf,

where b = 6.626 x 10~ Js.

"The whole procedure was an act of
desperation, because a theoretical
Interpretation had to be found at any
price, no matter how high that might
be. | was ready to sacrifice every one €
of my previous convictions about
physical laws. n

Vienna 14 dicembre 1900
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Quantum Wonders/Resources

ASuperposition of States
AEntanglement
AQuantum tunnelling
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Possible Solutions:
-De Broglie o Bohm

- Many- World Interpretations
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Possible Solutions:

-Collapse of the Wave Function
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Spontaneous emission in the -rays regime
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O CSL - s. e. photons
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dE

CSL
S ’f,’”}‘ (N> + Ne) the photon w.. . is intermediate
AmegcdrZmiE M P : .
- between the nuclear dimension and the
. > lower atomic orbit radius -> protons

O DP - s. e. photons rate: emit  coherently, electrons emit
Jr |PF C independently

dE|, ~ 12132¢A3RE
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(NZ+N.)
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o - collapse strength

rc - correlation length

seee. g.S. L. Adler, JPA 40, (2007) 2935, Adler, S.L.; Bassi, A.; Donadi, S.,
JPA 46, (2013) 245304.

R, - size of the particle mass density. See e.g. Diési, L. J. Phys. Conf.
Ser. 442, 012001 (2013)., Penrose, R. Found. Phys. 44, 5571 575 (2014).









http://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiNxOWE_eXMAhUBHRQKHYpCBCYQjRwIBw&url=http://summerinstitute.lngs.infn.it/&bvm=bv.122448493,d.ZGg&psig=AFQjCNGhv7pIL4LQJwHpvVNc4r0CODX08A&ust=1463741349359431
http://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiNxOWE_eXMAhUBHRQKHYpCBCYQjRwIBw&url=http://summerinstitute.lngs.infn.it/&bvm=bv.122448493,d.ZGg&psig=AFQjCNGhv7pIL4LQJwHpvVNc4r0CODX08A&ust=1463741349359431

\N S INFN |\ co§m|ce 777
AN \ \\‘ ‘\\\
\\\\ u\ \‘/

\A 10 g -

, \
«\ w 4‘,“‘ ‘\

/

W \\ f‘!b

«\‘
\’\ ‘M»

""M 0 ‘

M W\
/l' ;«\\m

34





http://www.sangiovanni.abruzzo.it/it/cosa-visitare/
http://www.sangiovanni.abruzzo.it/it/cosa-visitare/




At LNGS 1 with my group we study possible







Entanglement

stargazel



Quantumtunnelling
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Quantumtunnelling




Nobelin Physic2025

A for the discovery of macroscopic quantum mechanical
tunnellingand energyguantisationin an electric circuit.
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Quantum Technologies

THE TRANSISTOB AME

ANGERS
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Quantum superposition
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How present computer works
INPUT OUTPUT
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How a quantum computer
works

INPUT OUTPUT

1010 - -
0001 - -
1100

guantic
algorithm

QUBIT



Qubits can exist in a state of
1 or 0 simultaneously
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