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INFORMATION-THEORETICAL PRINCIPLES

Principles for Quantum Theory
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| Deutsch-Church-Turing principle
INFORMATIO! Every finite physical protocol must be
e perfectly simulated by a quantum.
computer made with a finite number of §
qubits and a finite number of gates
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FINITE INFORMATION

Localized states over a Jocally
quiescient state (vacuum)
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PROGRAM:
QCA-EXTENSION OF QFT
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PHYSICS

An experiment going up outside of Chicago will attemptto measure
the intimate connections among information; matter and spacetime.
If it works, it could rewrite the rules for 21st-century physics

By Michael Moyer
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AMlcroscope ®

The Holometer
U ‘I::r { L..-l'I 'JI v Each of the two interferometers sends

%+ tothe Planck

s End mirror

with mirrors at the ends. If the arms are
exactly the same length, the light waves in
the laser beam will line up perfectly and create
abright signal (‘@ ). If one arm moves just a
fraction of a wavelength, the light waves will
destructively interfere, leading to a dimmer
output (b’ ). Two interferometers stacked on
top of each other are used to ensure that the
output remains consistent.
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PROGRAM:
QCA-EXTENSION OF QFT

Majorana
associated
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SPIN-
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Quantum
Gravity
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principle

6 Informational principles for QT
+ Deutsch-Church-Turing
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THE DIRAC QU-AUTOMATON
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Planck length
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THE DIRAC QU—AUTOMATON

c=cosf = a)t— = hj

venerdi 22 giugno 12




PARTICLE
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PARTICLES
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Dirac QCA: First Quantization




Planckian Particles
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MECHANICS EMERGING FROM COMPUTATION
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MECHANICS EMERGING FROM COMPUTATION
* PATH-INTEGRAL
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Are we able to simulate our theory
(even with a quantum computer)?

Simulating Physics with Computers
Richard P. Feynman

The question is, if we wrote a Hamiltonian which involved
only these operators, locally coupled to corresponding
operators on the other space-time points, could we imitate
every quantum mechanical system which is discrete and
has a finite number of degrees of freedom? I know, almost
certainly, that we could do that for any quantum
mechanical system which involves Bose particles. I'm not
sure whether Fermi particles could be described by such a
system. So I leave that open. Well, that's an example of
what I meant by a general quantum mechanical simulator.
I'm not sure that it's sufficient, because I'm not sure that it
takes care of Fermi particles.

Int. J. of Th. Phys. 21 467 (1982)
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SPACE-TIME AT PLANCK SCALE
FOLIATION: TIME AS A COMPUTER CLOCK
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SPACE-TIME AT PLANCK SCALE
THE COMPUTATIONAL TOMONAGA-SCHWINGER

Time Ls a computer clock for

ywnehronizing the calls to subroutines
n a distributed parallel caleuwlus
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SPACE-TIME AT PLANCK SCALE

TIME-DILATION AND SPACE-CONTRACTION
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Why information is quantum?

Should we consider a network-axiom for Q17
Weyl tiling problem of

|
e “Direction” of information -
imprinted in the state using
minimal informational
resources.

o A Quantum-Digital World:

restoration of the isotropy

of information flow:

venerdi 22 giugno 12




Why information is quantum?

Should we consider a network-axiom for Q17

e “Direction” of information
imprinted in the state using
minimal informational
resources.

o A Quantum-Digital World:

restoration of the isotropy
of information flow.

venerdi 22 giugno 12



Why information is quantum?
Should we consider a network-axiom for Q17
e “Direction” of information l I l

imprinted in the state using [ —_ l —~—}

minimal informational
resources.
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o A Quantum-Digital World.

restoration of the isotropy
of information flow.
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-irst Quantization: two-particle states
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-irst Quantization: particle-antiparticle
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-irst Quantization: particle-antiparticle I I

singlet triplet
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-irst Quantization: two-particle states
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