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Abstract 

A Call for Theoretical Research to construct a Model that unifies Quantum Mechanics 

and General Relativity. The suggested approach is to embed Quantum Mechanics Model 

in General Relativity. Make a model that works or show why this approach cannot work. 
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1. INTRODUCTION 

There have been many attempts to produce a unified Quantum Mechanics and 

General Relativity theory. See the Appendix for a partial list of attempts. 

Most, if not all of these, attempt to fit gravity into some kind of quantum scheme: 

embed gravity in Quantum Mechanics. There are varying degrees of success with these 

schemes, but all have some kind of serious problem.  

At this time, there is no widely accepted theory that unifies Quantum Mechanics and 

General Relativity. With so many attempts by such superb physicists and still no real 

success, there is cause to think that a different approach should be tried. 

2. SUGGESTED STARTING CONCEPT 

See “Quantum Mechanics Model”. DOI: 10.13140/RG.2.2.24749.54245, or 

https://www.researchgate.net/publication/332799264_Quantum_Mechanics_Model, or 

http://Sager.a2hosted.com.  This Starting Point cannot be understood without 

understanding Quantum Mechanics Model. 

The main objective of Quantum Mechanics Model was to get a much more sensible 

model of basic Quantum Mechanics. The secondary objective of Quantum Mechanics 

Model was to get a model of basic Quantum Mechanics that is fundamentally, right from 

the start, friendly to General Relativity. 



In the suggested approach, General Relativity is the Primary model. Exactly as 

Einstein said, gravity is purely a geometrical effect. Gravity is not a force. Hence no 

Graviton. Mass curves Spacetime and curved Spacetime accelerates mass. And, of 

course, the curvature of Spacetime propagates as Einstein said. 

There is essentially nothing changed inside of Quantum Mechanics Model. Quantum 

Mechanics Model is placed in Einstein’s Spacetime. Any mention of Space or time in 

Quantum Mechanics Model is understood to mean Einstein’s Spacetime. 

It is said that General Relativity and Quantum Mechanics are built on fundamentally 

different concepts of Spacetime. It is said that Quantum Mechanics must be on a flat 

Spacetime. General Relativity is fundamentally all about non-classical curved 

Spacetimes. Classical (Newtonian) mechanics can be laid on the Spacetime of General 

Relativity, but traditional Quantum Mechanics cannot be. 

In Quantum Mechanics Model, all objects, particles, are on basically Classical 

trajectories; we just don’t know what those trajectories are. Hence, in Quantum 

Mechanics Model, the masses that are causing the curvature of Spacetime are all on 

Classical trajectories through that curved Spacetime. Similarly, gravity, the curvature of 

Spacetime, is affecting the Classical trajectories of masses, just as Einstein said. 

A field in Quantum Field Theory, comes down to a set of point particles (for example, 

photons) on some (long or very short) trajectories. We can consider everything in 

Quantum Mechanics and Quantum Field Theory to be either a point particle on some 

trajectory, or a point event. A point event has incoming particles and outgoing particles. 

An entire “Scenario” looks like a net of trajectories connecting possibly numerous point 

events. 

If something is bigger than a point, it is actually a more complex thing, which is 

composed of point particles on some trajectories and point events. An electron is a point 

particle (we think), but a proton is not. A proton is made of other particles. To emphasize: 

in Quantum Field Theory, no ELEMENTARY particle can be bigger than a point. The only 

way to occupy volume is to have multiple particles in orbit around each other. 

Finally, at the bottom of it, there are just point events connected by trajectories of 

point particles. 

A true point event has no mass and no size, so it is not affected by curvature of 

Spacetime, and, it does not cause any curvature of Spacetime. Examples of point events: 

a particle decays to, or radiates, resultant particles; particles collide producing outgoing 

particles; a particle emits a force carrying boson; a particle absorbs a force carrying 

boson. Of course, between being emitted and absorbed, a force carrying boson is a 

particle on some trajectory between point events. 

 



So, everything is particles on various trajectories, which are very much affected by 

Spacetime curvature (and are the source of such curvature), moving between point 

events, which are neither affected by Spacetime curvature, nor the source of it. 

In Quantum Mechanics Model there are generally many (frequently, a continuum of) 

possibilities for the trajectory of each particle in a set of particles. Sorting this out from a 

different angle, we can consider that a specific choice for the trajectory of each particle, 

together with the point events that are the end points of these trajectories makes a 

“Scenario”. A “Scenario” is one possibility for what happened. It is a candidate for reality. 

An “Experiment” may have only 1 possible Scenario, but the whole reason for 

Quantum Mechanics is that, practically always, there are multiple, usually many, possible 

Scenarios for the “Experiment”. 

For this “Experiment”, nature will pick 1 Scenario to be reality. An “Experiment” will 

have many, perhaps continuums of, possible Scenarios. The Scenarios cover all the 

many possibilities for the trajectories of all the particles, in all combinations. Different 

Scenarios for an Experiment may also have different point events, and different particles. 

From these many Scenarios, nature picks 1 Scenario to be the actual set of 

trajectories for this set of particles. Since all of the trajectories in all Scenarios are 

Classical, the trajectories that nature picks to be reality, by virtue of picking a Scenario to 

be reality, are Classical. This being so, the trajectories of masses that cause curvature of 

Spacetime will be classical, and the trajectories of masses moving under the influence of 

the curvature of Spacetime will be Classical. 

The conjecture then is if Classical Dynamics can be embedded in Einstein’s 

Spacetime, then Quantum Mechanics Model can be embedded in Einstein’s Spacetime. 

Each Scenario can be separately modeled by General Relativity. This is a classical 

problem, exactly as is done frequently today. The only difference is that there are many 

such possible Scenarios to model. One will be the one nature picks to be reality. Each 

Scenario gets its trajectories adjusted (possibly an unboundedly big adjustment) by 

General (and Special) Relativity. Now Quantum Mechanics Model will compute the 

probability (or more likely, the probability density) of each General Relativity correct 

Scenario being the one chosen by nature to be reality. 

 

The process at least conceptually, if not literally is this: 

Full Scenarios of a whole “Experiment”, typically involving multiple or many particles, 

are developed and described in classical terms. What these Scenarios can be is informed 

by Quantum Mechanics and Quantum Field Theory, but they are described classically. 

General Relativity (and special Relativity) applies. It is basically Classical Mechanics in 

Relativity. Each Scenario includes the masses that cause the curvature of Spacetime, as 

well as our masses of interest that are affected by the curvature of Spacetime, which, 

incidentally, cause some curvature of Spacetime. Hence mass curves Spacetime and 



particles move classically in curved space time. Exactly as Einstein said. Naturally, the 

curvature of Spacetime, propagates through Spacetime according to Einstein’s formula. 

Each Scenario contains particle trajectories and point events. Particle trajectories may 

originate or end in a point event. 

It should be said that strongly curved Spacetime can make some Scenarios, that 

would be possible otherwise, impossible. It may also make some Scenarios, that would 

not have been considered otherwise, possible. By this route, Relativity does have an 

effect on point events, even though we say point events are massless, so Relativity has 

no direct effect on them. 

Quantum Mechanics is not quite ignored. All Scenarios in which all trajectories are 

Quantum Mechanically acceptable trajectories must be included. More properly, all 

Scenarios that are candidates for selection by nature to be reality must be included. 

Hence, as appropriate, there will be things like negative kinetic energy (briefly), 

“tunneling”, since tunneling is an acceptable trajectory according to Quantum Mechanics. 

In Quantum Mechanics, a particle trajectory can be curved by diffraction. Trajectories 

curved by diffraction must be covered. All Scenarios conserve Energy, Momentum, and 

Angular Momentum. A “Scenario” describes a candidate for selection by nature to be 

“reality”, and all possible candidates for selection by nature to be “reality” must be 

represented in the list of candidates. 

All of this is mostly independent of Quantum Mechanics. The only thing that Quantum 

Mechanics does is to add in some Scenarios that are also candidates for selection by 

nature as reality, that were missed without contribution by Quantum Mechanics. 

Now the assumption is that we have the full list of Scenarios from which nature must 

choose to produce reality. This can be an infinite list because continuums are frequently 

involved. 

This “full list” of possible Scenarios is the “State Space” for Quantum Mechanics 

Model. The task for Quantum Mechanics Model is to assign probabilities to all the 

Scenarios in this “State Space”. If you like, this is producing a Wave Function on this State 

Space. Of course, since there will be many Scenarios in this State Space, many forming 

continuums, this may well be assigning probability densities. Even more natural for a 

Wave Function on this “State Space”. 

Assigning probabilities or probability densities to Scenarios is not quite as easy as it 

sounds. Scenarios may not be independent. Suppose Scenario A and Scenario B both 

contain the very same point event, X. Down stream from X, A and B are different. But 

then, a little further downstream A and B become the same again. This is, of course, a 

set up for wave interference: 2 different paths from the same source to the same 

destination point, just like the double slit experiments. 

In Quantum Mechanics Model, interference does not change any Scenarios. If a 

particle could not go someplace without interference, with interference, it still cannot go 

there. Interference can cause the probability of a Scenario to be 0. If we regard that as 



merely changing probability and not as eliminating the Scenario, then we can say that 

interference does not eliminate any Scenarios. So, we can say that the only effect of 

interference is to change the probability, or probability density of some Scenarios. 

If interference from Scenario B could change the probability (density) of Scenario A, 

the amount of that change is dependent on the probability (density) of Scenario B. But 

interference from A is also changing the probability (density) of Scenario B, and that 

change is dependent of the probability (density) of Scenario A. Besides that, A and or B 

may be involved in similar situations with other Scenarios. Scenario A inherits all of B’s 

dependencies and B inherits all of A’s dependencies. 

But, the set of possible Scenarios remains the same. The principles are the same. It 

just makes computing probabilities (probability densities) substantially more difficult. 

 

3. THE QUESTION 

Can this be made to really work as a model of Unified Quantum Mechanics and 

General Relativity? Or, can it be convincingly shown that this sort of approach cannot 

work? In the more general sense, can a program in this spirit be made to really work?  

4. SUMMARY 

Quantum Mechanics Model was developed  (among other reasons) to enable unified 

Quantum Mechanics and General Relativity problems to be separated so that the 

Quantum Mechanics part can be done separately from the General Relativity part 

(mostly). This is to avoid the huge problem of dealing with these two very different models 

simultaneously which has not been successful so far. 

Can a viable Unified Quantum Mechanics and General Relativity model be built along 

these lines? Or, can it be shown that it is impossible for this to lead to a Unified Model? 

 

 

5. APPENDIX 

 

A PARTIAL LIST OF ATTEMPTS TO UNIFY GRAVITY AND QUANTUM 
MECHANICS[2] 

 

string theory, superstring theory, and M-theory, supersymmetry, supergravity. 

Dilaton 



Quantum gravity as an effective field theory 

Spacetime background dependence 

Background independent theories 

Loop quantum gravity  

Semi-classical quantum gravity 

Quantum field theory on curved (non-Minkowskian) backgrounds 

Asymptotic safety in quantum gravity 

Euclidean quantum gravity 

Causal dynamical triangulation 

Causal fermion systems 

Causal Set Theory 

Covariant Feynman path integral approach 

Group field theory 

Wheeler–DeWitt equation 

Geometrodynamics 

Hořava–Lifshitz gravity 

MacDowell–Mansouri action 

Noncommutative geometry 

Path-integral based models of quantum cosmology 

Regge calculus 

Scale relativity 

Shape Dynamics 

String-nets and quantum graphity 

Superfluid vacuum theory a.k.a. theory of BEC vacuum 

Supergravity 

Twistor theory 

Canonical quantum gravity 

E8 Theory 

Quantum holonomy theory 
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