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Abstract 
 
What is time? Such obvious everyday phenomenon should not be difficult to define. At least as 

far as physics is concerned. It is fun to philosophize and it is fun to complicate things 

unnecessarily, but when an essay is started four hours before is it due, it tends to be concise 

out of necessity. And so, time is change; the passage of time is an illusion brought about by 

changes in energy states and the duration of time is measurable only relative to another 

process. 

 

 

 
Aхiom: Time is change  
 

We can detect the passage of time only by detecting some sort of change.  

 

 

Setting of a mood 
 

Suppose people lived on a planet with a very, very dense atmosphere. Worse yet, let them 

live only on that planet’s pole, and make it tilted in such a way that.. Does not matter really, 

as long as the atmospheric and lighting conditions in their world were such that there was no 

night and day, no change of seasons, no stars to see.. Imagine perpetual thick overcast, not 

too bright, not too hazy, always pleasantly warm, sometimes windy, sometimes calm, 

sometimes rainy, but other than that, each minute was indistinguishable from the previous, 

for the eons of time. Question: how would people in such world eventually learn to count 

time? 

 

 

More questions 
 

If nothing changes in a closed system, what can be said about its time? Does it keep on 

running or stays still? How can this be determined? 

 

Maybe it stays still, just like a stopwatch waiting for your thumb to press the button that will 

release the wound coil. Then the time will run for as long as the tension in the coil will allow. 

 

Does it mean that the amount of time a system has is proportional to the amount of energy it 

contains? 

 

 

 

Space, energy and time 
 

Stripped to the bare minimum, the world consists of space, energy and time. Time is the 

reflection of changeability inherent in the other two.  

 

The change in space consists in difference between positions of its unique points. The change 

in energy consists in difference between its states.  

 

We could come up with a minimal discrete unit of time arising from the minimal discrete 

distance of space; and we could come up with a minimal unit of time arising from the minimal 

quanta of energy. I’m curious if in similar conditions the two will turn out same or different. 

 

We merged time with space and came up with spacetime. Logically speaking we should do the 

same with energy.  



 

Time is an illusion born out of change. The illusion of time arises in changes in the energy 

states. Some processes exist only as a sequence of processes. They are the ones that properly 

make time. But how long they lasts is measurable only relative to another process. There is no 

absolute time.  

 

Space is time-reversal symmetric. Not so with energy states. Energy tends to transform in a 

preferred direction. It is the transformation in energy states in their preferred direction that 

dictates the direction of time.  

 

 

 

  

Some Problems  
 

Spacetime continuum 

 

Popular culture believes there is such thing as a spacetime continuum – outside of 

mathematics. As if the spatial dimensions are indeed interchangeable with the dimension of 

time. Fun in a sci-fi novel, but what relevance it has to reality? 

 

 

Time dilation 

 

Physicists believe that time can dilate. But does it really? We measure time with atomic clocks, 

but it is just a process of energy decay of an atom. If the milk spoils slower in a fridge than on 

a kitchen counter - does it mean that in the fridge time runs slower? It is if we measure time 

by the degree of spoilage of milk. Similarly, the rate of energy decay of an atom depends on 

the degree of the distortion of space it is in. The distortion of space can be effected by a 

gravitational field or by movement of a mass through space at high velocity. Clearly, the 

process of energy decay depends on the conditions in which it takes place – just like the 

process of spoilage of milk depends on whether it takes place in the fridge or on the counter. 

 

On the other hand, if an atom decays slower, every other process will probably run slower – 

so from a practical standpoint, in such conditions, we may as well say that time runs slower. 

But does it really? The interpretation of observable phenomena depends on how we define 

time.  

 

 


