The Ontological Status of Entities in Canonical Approaches to Quantum Gravity 

Abstract

There are a great variety of disparate approaches to the problem of bringing together quantum physics and general relativity.  From superstrings to quantum loops, physicists struggle to develop a coherent physical theory.  While the jury is still out on which theories will win out, some fundamental philosophical problems exist that, if examined carefully, may offer some vision on how to proceed on the road to quantum gravity.  One of these fundamental problems is the relation of entities to time.  Are entities 3D objects with and added time-factor?  Are they 4D events with temporal evolution built-in?  In this paper, I develop an ontological account of entities that works for both quantum physics and general relativity.  At the end, I compare this account with two current canonical approaches to quantum gravity to see whether this ontological approach can offer indeed some guidance.

First, I argue that general relativity reveals that spacetime entities are events where time is not an added factor of the object’s evolution that can be suppressed, but an insuppressible aspect of the object-event.  

Secondly, analyzing the electron as an illustrative instance of the status of entities in quantum physics, I show that the formalisms of quantum physics and quantum field theory demand a similar ontology of dynamic systems rather than an ontology of static states.  I show that this dynamic account of electrons works for most current interpretations of quantum physics including Decoherence, the Bohm-de Broglie interpretation, and the GRW approach.

In the last part of the paper I examine what consequences this particular ontological account has for two approaches to quantum gravity: Rovelli’s quantum loop theory and Kuchar’s canonical quantum gravity model (which Belot and Earman have labeled them, maybe a bit unfairly, the Parmenidean and Heracletian approaches, respectively). 
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