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Vijay Balasubramanian, author of the article “What We Don’t Know About Time” 

discuss some fundamental questions on time which I comment on the base of 

well accepted opinion, namely “Time in physics is defined by its measurement: 

time is what a clock reads”. 

 
 

1. Why there is an arrow of time?        

Experimental data do not give us any prove that time runs from the past to the 

future. Existence of “Arrow of time” as a physical reality is an unproven 

preposition.  

http://dx.doi.org/10.4006/0836-1398-25.1.141 

2. Why there is only one time? 

Time in physics is defined by its measurement: time is what a clock reads. In all 

experiments clocks read numerical order of change, i.e. motion which runs in a 

3D universal space. There is only one time because with clocks we measure 

always only this one time, namely numerical order of change.  

http://dx.doi.org/10.4006/1.3590161 

3. Is there a connection between the existence of time, and the quantumness 

of the universe? 

Yes, it is. Time is a numerical order of quanta motion in a 3D universal space. 

For example a photon moves from the point A to the point B in the space. 



Distance AB is composed of a given number of Planck distances. Photon is 

moving from one Planck distance to another and so on. Every Planck distance 

corresponds exactly one Planck time. Planck time is the fundamental unit of 

numerical order of a photon motion and also motion of every other quanta.  

http://dx.doi.org/10.4006/1.3590161 

4. Could the real, Lorentzian structure of conventional space-time be simply a 

convenient way of summarizing analytic information about an underlying 

complexified geometry? 

Experimental data confirm universal space is 3D. The underlying geometry is 

3D and time is a numerical order of change. Relative velocity of clocks in 

different inertial systems can be described with Galilean transformation and 

Selleri transformation for time t.  

Miknkowski space-time is  only a mathematical model. Dimensions X1, X2 and 

X3 have correspondence in a physical world, X4 = ict is only a mathematical 

dimension which describes motion in a 3D universal space.  

http://dx.doi.org/10.4006/0836-1398-25.1.141 

5. How can singularities localized in time be resolved in string theory of some 

other quantum theory of gravity?  

Black holes exist in a 3D universal space only and not in time. Singularities 

cannot be localized in time. If there are some changes inside Sch. Radius than 

time there is only a numerical order of change.  

6. Why is the area of a horizon, a causal construct, related to entropy, a 

thermodynamic concept, and can this entropy be given a statistical 

explanation for general horizons? 

Entropy runs in a 3D universal space only and not in time. Time is a numerical 

order of entropy. According to the firs law of thermodynamics one could 

speculate that inside Sch. Radius energy of matter and electromagnetic energy 

transform into energy of universal space.  



7. How precisely is physics beyond a black hole horizon encoded in a unitary 

description of space-time? 

Considering time a 4
th

 spatial dimension is a misunderstanding which leads to 

the non precise description on the both sides of the Sch. Radius.  

8. Can time be emergent from the dynamics of a timeless theory? 

Time we measure with clocks is a fundamental physical quantity which has 

only a mathematical existence. In “Timeless theory” time should be 

understood as a numerical order of universal dynamics. Universe does not run 

in time, time is a numerical order of universal dynamics.  

9. Are time and space concepts that only become effective in “phases” where 

the primordial degrees of freedom self-organize with appropriate relations 

of conditional dependence and entanglement? 

Time and space are both concepts. The difference between time and space is 

that concept of space correspond physical universal space and the concept of 

time as a 4
th

 dimension of space does not correspond to the physical reality. 

Time we measure with clocks is namely a numerical order of change running in 

a 3D universal space. Time is a mathematical quantity.  


