
Feynman, quantum gravity and interpretations of General Relativity  

 

General Relativity is the best theory at hand when it comes to gravitational phenomena. It is built 

deductively from the principle of equivalence, the principle of general covariance and the principle of 

consistency. The standard interpretation of Einstein’s results consider the force of gravity as a fictitious 

force, a product of space-time curvature and inertia (the natural tendency of bodies to follow geodesics) 

rather than a real interaction between massive objects. 

 

Nevertheless, physicist keep talking about gravity as if it were a force, in fact, is commonly considered 

one of the four fundamental forces of nature with electromagnetism and the weak and strong nuclear 

forces. Physicist speak of “gravitons” as the (jet unobserved but certainly expected) bosons responsible 

for transmitting gravitational interactions, a spin 2 particle corresponding to the excitation of the metric 

field. 

 

It is not clear what would Einstein think about gravitons, not only because he famously rejected 

quantum mechanics as a complete theory in the first place, but also because it goes against his own 

ideas about General Relativity being a “principle theory”. 

 

In this talk I’ll argue that General Relativity is in fact a framework theory (or a principle theory), 

shown in the fact that it is formally consistent with the existence of gravitons and/or with the 

substantial existence of space-time, without providing arguments in favor of any of them. The 

redundancy of both mechanism (gravitons as responsible for momentum exchange, and geodesic in a 

substantial curved space) behind gravitational phenomena will be stress. It will also be stress the 

flagrant absence of interaction theories for either cases, accounting on the one hand for the underlying 

mechanism that curves space-time and oblige material objects to follow a particular path (the 

geodesic), or providing the details of a plausible (empirically consistent) theory of quantum gravity 

with the graviton as mediator of gravitational forces, on the other hand.      

    

Beyond the lack of interaction theories, new experimental efforts might provide evidences in favor of  

one of this two possibilities. The talk will briefly comment on Feynman mental experiment to test 

quantum gravity, and on current experiments designed to implement Feynman ideas. Then it will be 

analyzed in which sense and up to what point the experiments and the expected outcomes are 

compatible with the framework character of both General Relativity and Quantum Mechanics, and how 

this experiment might influence the current discussion on the interpretation of General Relativity.  

 

 

 

 


