
A Coherent Space-Time Model Derived From Principles 

of Electric Current 

 

 In the current essay, space-time is modeled as an omnidirectional 

electrical current, with mass acting as resistance to the flow of time.  The 

conditions of the model require postulating the existence of two hidden 

dimensions that permit the flow of time from higher to lower potential energy.  

These hidden dimensions generate a space-time field that is consistent with the 

observable four-dimensional universe.  Movement through the field involves 

changes in timeflow that result in a translocation with respect to other objects. 

 Despite its simplicity, the model suggests profound relationships between 

time, velocity, and gravitation.  Perhaps the most surprising feature is the 

interchangeability of timeflow and velocity, which yields a conceptual framework 

for reinterpreting existing phenomena and resolving potential conflicts in 

prevailing theory.  In particular, the greater degree of freedom generated by the 

two additional dimensions provides an alternative explanation of the attraction 

between bodies that does not require the existence of a distinct gravitational 

force. 

 The model is an extension of direct electrical current and requires the 

postulation of a potential energy difference across two additional hidden 

dimensions.  A finite quantum electrostatic charge contained in the high energy 

dimension flows toward the low energy dimension, establishing a space-time field 
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corresponding to the observable universe.  Mass acts as resistance, and is 

inversely proportional to timeflow. 

 From these postulates, timeflow may be modeled as electrical current, 

using the relationship V = RI (where V is voltage, R is resistance, and I is 

current). 

 Thus, 

Vm = MT 

where M is mass, T is timeflow, and Vm is the potential energy difference acting 

on the mass. 

 From this relationship, we can construct a formula for energy, time, and 

mass based on the formula for electrical power (P = VI). 

 Thus, 

Pm = VmT 

Or, 

Pm = MT2 

where Pm is the power generated by the interaction of mass and timeflow. 

 Substituting energy per unit time (Em) for Pm: 

Em = MT2 

 Since the model postulates that the speed of light (C) is equivalent to T 

(unimpeded by mass), it is consistent with special relativity.  However, the model 

differs from prevailing theory in that T (and consequently, C) changes over time, 

slowing down as the universe ages and the energy potential between the two 

hidden dimensions decreases. 
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 An object is repositioned in the field as a result of a change in its internal 

rate of timeflow.  This occurs when there is a change in the potential energy (Vm) 

of the object. 

 Analogous to moving a charge through an electrical field, force applied to 

an object in the space-time field induces a counterpotential that lowers the rate of 

timeflow through the object and causes a repositioning of the object in the space-

time field. 

 The change in potential may be expressed as follows: 

V'm = Vm - Vi 

where V'm is the energy potential of the moving object, Vm is the energy potential 

of the object at rest and Vi is the counterpotential. 

 This above formula may also be expressed as follows: 

MT' = MT - MV 

where MV is the momentum of the object. 

Or, 

MT' = M (T-V) 

And, 

T' = T - V 

where T is the flow of time through the object at rest and T' is the flow of time 

through the object undergoing a transposition in the space-time field.  Thus, 

change in timeflow is equivalent to velocity (V), and timeflow and velocity are 

interchangeable.  Furthermore, the counterpotential induced by work is 

equivalent to momentum. 
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 Inertia corresponds to the differential between the timeflow change 

induced by force and the timeflow change due to the mass of the object.  When 

the timeflow change induced by force exceeds that due to mass, the object 

moves through the field. 

 An object may also be repositioned in the space-time field as a result of its 

interaction with a second object, according to the following formula: 

Vm1 / Vm2 = Vi2 / Vi1 

where Vm1 is the intrinsic energy potential of one object, Vm2 is the intrinsic energy 

potential of the second object, Vi2 is the counterpotential of the second object 

induced by the first object, and Vi1 is the counterpotential of the first object 

induced by the second object. 

 The above formula may also be expressed as follows: 

Vm1 / Vm2 = M2V2 / M1V1 

where M2V2 is the momentum of the second object and M1V1 is the momentum of 

the first object.   

 As the objects approach one another, their interaction becomes more 

pronounced, increasing their counterpotential (and momentum).  This process is 

equivalent to a gravitational field effect, but does not require gravity. 

 At any given distance, the total induced change in potential for both 

masses is equivalent to the force of gravitational attraction, such that: 

Vi1 + Vi2 = GM1M2 

Or, 

Vi1 + Vi2 = GM1M2 



 5

 For equal masses, 

2Vi1 = GM1M2
 

Or, 

2M1T∆ = GM1M2
 

where T∆ is the induced timeflow change for M1. 

Or, 

2T∆ = GM2
 

And, 

G = 2T∆ / M2 

 Thus, G is the ratio of change in timeflow to mass, and the associated 

dimensional units (m s-1 kg-1) reflect the parameters being measured. 

 The mass of M2 that is needed to completely block the flow of time may be 

calculated from the preceding formula (G = 2T∆ / M2).  For T∆ = T = C, 

G = 2C / M2 

Or, 

M2 = 2C/G = 9 x 1018 kg 

 This result is for two equal spheres with a radius of 0.5 m, whose surfaces 

are in contact. Thus, we obtain a mass density for each sphere of approximately 

2 x 1019 kg/m3, which is consistent with that of a black hole (2).  

 The model implies that a photon must have an equivalent mass density (or 

greater) in order to travel through the space-time field at a velocity of C.  Using a 

value of 1 x 10-51 g for the mass of a photon (3), its maximum volume can be 

calculated as follows:   
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1 x 10-51 g / 2 x 1022 g/m3 

Or, 

5 x 10-74 m3 

 The precise meaning of this quantity is uncertain, but it may correspond to 

the "pore size" of the space-time field.  This possibility makes sense in terms of 

the wave-particle duality of light.  Photons traveling through such pores would 

appear to have mass only when they were in contact with the observable 

universe. 

 We may further speculate that a photon's volume should increase as its 

velocity diminishes (e.g. from collisions), due to the increase in its internal 

timeflow.  At some point, it would no longer traverse these pores, and therefore 

act exclusively as a particle, consistent with the photoelectric effect (4).   

 Perhaps the most interesting feature of the model is the interchangeability 

of timeflow and velocity.  This property is responsible for the movement of 

objects through the space-time field.  On a cosmic scale, the reduction in 

timeflow between the ancient universe and the present one would be reflected in 

an increase in the rate at which distant stellar matter is receding from our 

vantage point in the space-time field.  Such a process provides an alternative 

explanation for the accelerating expansion of the universe and the accompanying 

redshift. 

 The model further suggests that the universe is evolving from a timeflow-

dominated phase toward a mass-dominated phase.  As timeflow decreases, the 

precipitation of matter in the universe should increase.  Furthermore, the 
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accretion of highly compact matter at the level of the "pores" in the space-time 

field might gradually reverse the expansion of the field and therefore function as 

dark matter. 

 Since mass and timeflow oppose each other, the current model predicts 

that matter will become increasingly complex as the universe ages.  The model is 

thus consistent with the increased metallicity of the universe in proximity to our 

galaxy (5).  Furthermore, it provides a mechanism for the development of 

molecules that can harness the interaction between timeflow and motion in a way 

that permits their movement through the space-time field. 

 Although the current model rests on a number of unproven postulates, at 

least one of its tenets may be amenable to testing; namely, the reduction in 

timeflow as the universe ages.  A decrease in timeflow should result in an 

increase in the lifespan of superheavy elements.  While this change in timeflow 

may be minute over small time intervals, the increasing sensitivity of instruments 

used to detect these elements may eventually permit testing of this hypothesis.   

 The model also predicts an increase in the gravitational constant over time 

due to a reduction in the rate of timeflow.  As G approaches a value of 1, the 

universe would become increasingly composed of matter and the space-time 

field would contract.  At an energy potential of zero, the universe would be 

entirely composed of matter, presumably in the form of a supermassive black 

hole.  From this point, regeneration of the space-time field would require another 

"big-bang" phenomenon. 
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