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Scientific theories tell us of many objects that we cannot experience directly with our 
senses.  There are objects that are too small for our senses to detect - like atoms and 
subatomic particles.  There also are objects that simply don’t interact with us in the right 
way to be objects of sense experience - like beams of neutrinos, or the “weak matter” 
postulated in some physical hypotheses.   
 
Philosophers of science use the term “theoretical objects” to refer to the objects invoked 
in scientific theories but not directly accessible to our senses.  Philosophers have taken 
two main positions with respect to these objects:  realism, which says that these objects 
are real, and nonrealism, which says that although these objects are useful as devices of 
scientific thought they are not literally real.  Of course, there are variations and 
intermediate positions based on these two extremes.   
 
If nonrealism with regard to theoretical objects is true, then (presumably) theoretical 
objects that are not directly observable can be interpreted as abstract objects of some sort.  
They are somewhat like characters in stories:  objects mentioned in a coherent system of 
propositions (theory) but not existent as concrete entities.  We might wonder what kind of 
abstract objects they are (perhaps features of theories?), but here I want to pursue another 
idea:  a strange consequence of the view that theoretical objects are abstract.   
 
For simplicity’s sake, I will consider only theoretical objects that are, prima facie, 
material objects too small for us to observe.  That is, items like subatomic particles or 
superstrings, which are believed to have mass and energy, to exist in spacetime (of 
whatever dimensionality), and to interact with other objects via physical forces.  These 
are the kind of objects that we might think of as “being clearly material if only they were 
larger.”  The obstacle to the direct observation of these objects is only their size - not any 
deep ontological differences, as there would be with, for example, sets.  (This is not to 
say that such deep ontological differences do not exist, only that they are not what 
prevents observation in this case.)       
 
Consider a tiny theoretical object of this kind:  say, a subatomic particle.  We can’t detect 
this directly with our senses; we can know it is there only through instrument readings 
interpreted with the help of some theoretical knowledge.     
 
Now let’s perform an outrageous thought experiment.  Imagine what would happen if we 
were smaller.  More precisely, imagine what would happen if there were an observer who 
was small enough to sense the particle directly - to simply encounter the particle, instead 
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of scientifically inferring its existence.  (For those who might object on the grounds that 
very small brains are physically impossible, the small observer could be replaced with an 
oversensitive observer - one who could sense the particle as a matter of “immediate” 
experience, without necessarily being very small.) 
 
For that observer, the particle would be a “middle-sized” object, not an unreachably 
submicroscopic one.  The observer could experience it “directly,” much as we experience 
middle-sized objects.   
 
For this small or oversensitive observer, the particle would be a concrete object.  By this I 
mean that it would be correct for that observer to conclude that the particle is concrete.  
After all, the particle is just an object in spacetime with mass and energy, and for this 
observer it is “directly” observable.  However, if nonrealism is true, then for us, the 
particle would be an abstract object.  By this I mean that it would be correct for us to 
conclude that the particle is abstract.  After all, the particle is just an unobservable 
theoretical object for us.       
 
This thought experiment would seem to suggest the following thesis:  If nonrealism is 
true, and is true in a form that lets unobservable theoretical objects be categorized as 
abstract objects, then some theoretical objects may be concrete for us but abstract for 
observers of other possible kinds.  That is, it is correct for us to identify these objects as 
abstract objects - but an observer who can experience them “directly” would be equally 
justified in labeling them as concrete objects.  Both categorizations are equally correct.      
 
This suggests that a single theoretical object may be correctly categorizable either as 
abstract or concrete, depending on the observational powers of the observer studying it.  
In other words, it suggests that an object’s ontological category may be relative to the 
observer - much as certain physical properties, like length and mass, are relative to the 
observer in modern physics.  This idea might seem very strange to us, but it doesn’t 
appear to be self-contradictory.  It isn’t even all that strange if we adopt the view that the 
abstract/concrete distinction is partly conventional. [1]    
 
Mathematical logicians sometimes measure the abstractness of an entity using an index 
called “logical type.”  For example, objects taken as concrete are assigned logical type 0; 
their properties are assigned logical type 1; the properties of those properties are assigned 
logical type 2; and so forth.  Borrowing this terminology, one might call the above form 
of relativity a relativity of logical type.   
 
One way around this upsetting conclusion is to assume that the object that the small 
observer witnesses is not the same object as the one that we posit in our theories.  That 
would lead to a position between realism and nonrealism.  In this position, the 
unobservable, putatively material theoretical objects in our theories are abstract 
(somewhat like characters in a story), but only resemble the actual unobserved material 
objects instead of being identical to them.  This position forms a kind of “representative 
realism” (to borrow a term from the philosophy of perception) between the realist and 
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abstract-object nonrealist extremes.  However, it has the odd consequence that if we ever 
became able to perceive our inferred subatomic particles, they would not be the same 
objects that we had inferred in our theories - no matter how exact the resemblance in 
physical properties.     
 
The above argument is about particles too small to be observed by humans.  I used these 
objects for simplicity’s sake.  The argument can be generalized to other theoretical 
objects that are presented in theories as having properties that would mark them as 
material.   
 
One even can try to generalize the argument to objects that are simultaneously too large 
and too close to be directly observable to us.  The results of this generalization can be 
quite counterintuitive, or at least strange.   
 
For example, consider our galaxy.  We can see the band of light called the Milky Way in 
the sky, and we can see many parts of our galaxy (the stars) - but it took people a long 
time to get a correct scientific model of the object we call the Milky Way galaxy.  From 
our position, we cannot simply observe our galaxy directly and get the correct shape and 
structure.  A scientific model is required.  Thus, in many respects, the Milky Way galaxy 
is a theoretical object.  (Not so for the “Milky Way” band in the sky; we can see it.)  
Thus, if nonrealism is true, then we can correctly classify the object named “The Milky 
Way galaxy” as an abstract object.   
 
The same would not be true for a very large observer, who is large enough to see the 
galaxy as a whole.  More importantly, it would not be true for a very distant observer.  If 
some human left the galaxy (perhaps using some science-fiction-like hibernation 
technology yet to be invented), and saw the galaxy from outside, then for that observer 
the Milky Way galaxy could correctly be classified as a concrete object.  The situation of 
that observer would be about the same as our situation when we observe other galaxies, 
such as the Andromeda galaxy.   
 
This suggests that our galaxy can be correctly classified either as concrete or as abstract, 
depending on the position of the observer who classifies it.  The logical type of the galaxy 
depends, not only on one’s size, but on one’s location in space.  The alternative (which I 
take to be unacceptable) is to assume that the human who left the galaxy is not really 
seeing our galaxy after all.   
 
As I said before, these ideas seem strange, but they seem much less strange if we accept 
the view that the abstract/concrete distinction has a strong element of convention in it.                  
 
And this is as good a place as any to end the paper.   
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