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Abstract: | will review some recent advances on the line of deriving quantum field theory from pure quantum information processing. The g
idea is that there is only Quantum Theory (without quantization rules), and the whole Physics---including space-time and relativity---is em
from the processing. And, since Quantum Theory itself is made with purely informational principles, the whole Physics must be reformula
information-theoretical terms. Here's the TOC of the talk: a) Very short review of the informational axiomatization of Quantum Theory; b)
space-time and relativistic covariance emerge from the quantum computation; c) Special relativity without space: other ideas; d) Dirac ec
derived as information flow (without the need of Lorentz covariance); e) Information-theoretical meaning of inertial mass and Planck const:
Observable consequences (at the Planck scale?); h) What about Gravity? Three alternatives as a start for a brainstorming.
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EXPLORING THE POSSIBILITY THAT
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Can we say that a quantum field is just a collection of (infinitely

many) quantum systems (each at every “space point = Planck
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- Does the continuum play a
fundamental role, or it is only
a mathematical idealization?
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The informational paradigm: a huge change in ontology
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OUTLINE

*¢ Very short review of the informational axiomatization of QT

* How space-time and relativistic covariance emerge from the
quantum computation

* Special relativity without space and time: other ideas

*¢ Dirac equation derived as information flow (without the need of
Lorentz covariance)

*¢ Information-theoretical meaning of inertial mass and Planck
constant

*¢ Observable consequences (at the Planck scale?)

o145 W AL about Gravity? Three alternatives as a start for a M
brainstorming
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HOW RELATIVITY EMERGES
FROM THE COMPUTATIONY?

Informational description of reality:
a causal network of events.
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Relativity from QT
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Relativity from QT

A distributed system consists of a collection of distinct

Operating R. Stockion Gaines

’l%e, Clocksl:r and the
Ordering of Events in
a Distributed System

Leslie Lamport
Massachusetts Computer Associates, Inc.

" The concept of one event happening belore another
in a distributed system s examined, and Is shown to
define a partial ordering of the events. A distributed
algorithm is given for synchronizing a system of logical
clocks which can be used to totally order the events.
The use of the total ordering is illustrated with a

method for selving synchroaization problems. The
algorithm is then specialized for synchroaizing physical
clocks, and a bound is derived on how far out of
sppshrenyoshe clocks can become.
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FROM CAUSALITY WE GOT
SPACE-TIME ENDOWED WITH
RELATIVITY
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Relativity from QT

A theory of quantum gravity based on quantum computation

Seth Llovd
Massachusetts [nstitute of Technology
MIT 3-160. Cambridge. Mass. 02139 USA

sllovd@mit.edu

Kevwords: quantum computation. quantum gravit

THE GEOMETRY OF
Abstract: This paper proposes a method of unifying SPACE-TIME IS A
n? qu.am:'um‘ mmpu?:a:ij::; In this t.hmr}', f;ntiam CONSTRUCT DERIVED
P emeion e T O FROM THE UNDERLYING
i " \QUANTUM INFORMATION/
PROCESSING

computation gives rise to a superposition of four—

ph/OS01T135v8 26 Apr 2006

, obevs the Einstein-Regze equations. The theory n
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