
 

 

 

 

 

 

 

Scientific Ontology – “What Is ‘Fundamental’” as a Research Program 
 

Abstract 

I propose “scientific ontology” as a research program to determine what is “fundamental”. Since the 

publication of my article “On a Loophole in Causal Closure”, the perceived monism of the world is 

no longer certain. In the article, interfaces between universes are shown to be consistent with causal 

closure via an adjustment in the definition of causal closure. The old definition makes the veracity 

of a claim regarding what the universe “is” as likely as that of any other claim. For instance, the 

convincing claim of Tegmark in 2008 that the universe is mathematical is as likely as the claim that 

the universe is physical. However, according to the new definition, dualism is consistent with causal 

closure. Therefore, we may have both mathematical and physical universes, which are joined by an 

interface. Scientific ontology aims to theoretically account for that eventuality. In doing so, 

scientific ontology finds itself constituting an intermediate level of inquiry between the philosophy 

of physics and physics itself.  

 

  

 

1. Step one – philosophical considerations 

 

When we think about what is “fundamental”, we need to have a robust idea of what there is that 

“is”. What I mean is that we need to know the “domain” or the “area” that we are discussing. On the 

one hand, the subject is clear: we are discussing what is fundamental. On the other hand, the domain 

must also be identified. Of course, we are concerned with what there is that exists. The difficulty, 

though, is that we must be explicit about what exists. 

 

We could say that what exists is the physical world. In other words, the physical world is all that 

exists, or everything that exists is physical. However, philosophically, this thought is secondary to 

the basic assumption that our world is causally closed. In a causally closed world, nothing in this 

world can be caused by something outside it, and vice versa: the world cannot cause anything 

outside itself. Therefore, if we take our world and attempt to determine what is fundamental, 

according to the basic assumption of causal closure, we can be certain that the fundamental 

concerns only our physical world. Our world – which is physical – is our “domain”, so to speak. 

 

  

 

An anomaly 

 

The picture is familiar and as old as modern science. However, in my mind at least, Tegmark 

showed in 2008 that there is something wrong with this picture. He claims that if physical reality 

exists and is “completely independent of us humans” (p. 102), then “[o]ur external physical reality 

is a mathematical structure” (p. 102) and “[a] mathematical structure is […] abstract entities with 

relations between them” (p. 104). Tegmark thereby suggests that if we are right and the world is 

physical, then we are wrong, and the world is mathematical. 

 

If we return to the basic assumption of causal closure, the situation worsens. The principle does not 

permit us to say that the world is physical. It permits us to say that if it is physical, then it neither 

affects nor is affected by anything non-physical. For our purposes, this means that if the world is 



 

 

physical, then “what is ‘fundamental’” relates to questions about the physical. Conversely, if 

Tegmark is right about the world being mathematical, then the world neither affects nor is affected 

by anything physical, according to the same principle. The principle forces us to accept that if 

anything is mathematical, nothing is physical, and vice versa. 

 

  

 

Conclusion 

 

If we accept the principle of causal closure, we cannot be sure that the world is physical; it may be 

mathematical. In addition, if we choose one alternative, we must let go of the other.  

 

 

2. Step two – definition-related considerations 

As I have shown (2017), we can avoid this disjunctive ontological consequence of the principle of 

causal closure by tweaking its definition. This can be achieved by letting causal closure forbid one 

universe from being directly affected by causes emanating from another universe. This view permits 

interfaces between universes; these interfaces can be caused by the one universe and then affect 

another universe.  

 

With this adjustment in the principle of causal closure, the world can be, for example, both 

mathematical and physical. This solution to the anomaly naturally introduces numerous challenges. 

I recommend addressing these challenges through a new research program.  

 

 

 

3. Step three – modal considerations 

Modal considerations concern necessities and possibilities. With the old definition of causal closure, 

some things are necessary or possible, while other things are not. For instance, it is necessary that 

physical effects have physical causes. However, with the new definition of causal closure, it is not 

necessary that physical effects have physical causes (although, according to the new definition, all 

but perhaps one physical effect would have physical causes). When we change a basic assumption 

of physics, the spectrum of necessities and possibilities change.  

 

With “scientific ontology” (manuscript), I have suggested the need for a research program that aims 

to produce consistent theoretical frameworks that build upon the new definition of causal closure. If 

we allow that more than one universe possibly exists, scientific ontology should attempt to account 

for what a universe can and must be under such conditions. It should also attempt to account for 

what an interface can and must be under these conditions.  

 

Following Karl Popper, a scientific ontology project should include efforts to falsify theories as 

they emerge. Scientific ontology, however, constitutes a new level of inquiry. With basic 

assumptions embedded in a philosophy of physics as the first layer and physics itself as the third 

layer, scientific ontology fills the gap between the two as an intermediate second layer of inquiry. 

As previously mentioned, this ontological layer should identify the necessities and possibilities of 

physics. Since there can be parallel solutions to the theoretical concern of accounting for models of 

universes linked by an interface, we should anticipate parallel sciences.  

 

Conclusion  

What is “fundamental” for physics can now be determined by referring to the proposed layer of 

scientific ontology. The efforts to account for the necessities and possibilities for physics – the 

modal properties of physics – are fundamental.  



 

 

 

Before we understood the ontological possibility of interfaces between universes, physics rested on 

our relatively intuitive notion of the ontological level. In this new scenario, we can be explicit about 

the ontological foundation. If the first layer of basic assumptions permits interfaces, physics cannot 

rule them out without knowledge of their modal properties.  

  

Scientific ontology should first account for a consistent theoretical model – on an ontological level 

– of a universe that is potentially linked with another universe through an interface. In the next step, 

physics can show that this possible world has no actual instantiation. Before that, dualism should 

perhaps be the default position.  
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