Concepts of Time, by Jim Hovis
The definition of time varies depending on whether we are talking Biblical, perceived, common usage, or scientific.  Time is a tricky thing to grasp even though we use it, measure it, and know what it signifies, but have no clue as to what it is in physical reality.  To start with our analysis, it would do to list some descriptive words that we commonly use to describe time:

Day, Night

Calendar month, day of the week, year; Hours, minutes, seconds

Eternity, forever, infinity

Perception of past, present, future

Beginning, ending

Start, stop, pause (selah)

Particular moment, period of duration, opportunity, instant

A sequence of events, arrangement of beats in a measure (music)

Clock, timepiece, watch, chronometer

Regular changing positions of object in motion (distance traveled in a unit of time) 

Delay

A designated event or occurrence

Scripture references to time:

Genesis 1:1  (Heb: reshith) first (in the absolute beginning or start of time)

Season , period (Heb. Zeman) Daniel 3:7, 6:10, 7:25; (Heb. Moed) Dan 12:7 time and times (prophetic years)

Day, days (Heb. Yom, yamim) Gen 4:3, Ex. 2:23; Prov. 25:13 time of harvest.

Time (Heb. Eth) time of life Gen 18:14, time of event Deut 1: 9  future time event

Number of events (Heb. Paam, regel) Gen 33:2 bowed to the ground 7 times

Generation (Grk. Genea) Acts 14:16

Day, period (Grk. Hemera) Luke 9:51 when the time was come…

Fixed time, season (Grk. Kairos) Matt 16:3 discern the times…

Numerical Time or measure of time (Grk, chronos)  Matt 2:7  what time did you see… 

Hour (Grk. Hora) Luke 14: 17

Indeterminate time (Heb. Yatsa) Nu. 35: 26; (Grk. Pote)

Appointed time (Heb. Moed) Ex. 9: 5) a set time to …

Indefinite time (Heb. Olam) Is. 42: 14 I have held my peace..

At any time (Grk. Popote)

Process of time (Heb. Miy-yamim)

Times past (Heb. Ethmol)  I Sam. 19:7

Luke 12: 25 cannot add a cubit to your life’s span (linear measurement of distance to time?)

Plus many more variations in both Hebrew and Greek.

Relevant scripture references to the argument:

Eccl. 3: 1  There is an appointed time for everything; time for a specific purpose.

Eph 5:16 Redeem the time (Grk. Kairos) for the days are evil.

Gen. 1: 14 Let them be for signs and seasons (Heb. zeman) and days and hours.

Rev. 10: 6 There should be time (delay?) (Grk. chronos) no longer…

Ps. 90: 12 teach us to number our days …

Arguments for Biblical time:

The Bible has a number of words that indicate various aspects of time.  There are concepts of scientific measured time, perceived time and abstract time.  The Sun, Moon, and stars are to be used for time measurements to determine seasons for planting and harvesting, days, weeks and years.  Along with that, the heavenly objects are to be used to navigate and determine positions on the earth.  Constellations (stars) were used to determine times of the year as well as the Moon to determine feast (religious and ceremonial/civil) celebrations.  Then there are the prophetic applications of time in the sense of future sequence of events or a specific one-time event. (see Daniel and Revelation)  We can explore what the “fullness of time” and “in due time” means as far as a specific period, yet indeterminate by man, when an event will occur.  “For such a time as this” (Esther 4: 14) is a reference to an appointed time known only to God, but now revealed.  We know that the Bible teaches a beginning of a Space-Time Continuum Universe and a fabric of space that God stretched out during the early part of Creation Week from absolutely nothing and an end to the same. What existed before our concept of time, we have no clue, other than the statement that God is self-existent past, present and future as eternity past and eternity future altogether as a unity.  We get an intriguing concept that we all were considered by God before anything was created and also somehow are considered in the loins of Adam. (see  Hebrews 7: 9, 10)

Arguments for common perception of time:

In every day life, we use the word “time” to indicate a number of things from defining past events, the present activities and to intended future events.  We also use the word to indicate periods of life, seasons, and other specific or indefinite periods of time.  The time can be short duration or long.  We refer to things like the 60s to identify a period of time that was significant in some social aspect of life.  We can talk about the decades or this or that, the Middle Ages, or other historical references in terms of time as a concept or an indefinite period.  In other words, we use the same concepts as the Bible does to convey an idea, abstract or concrete time concept; usually tied to historical events.  Later in this analysis, I have included philosophical arguments for perception of time and arguments for direction of time.

Arguments for Scientific time:

When it comes to the scientific use of time, we try our best to be precise and yet have to admit upon further thought that the concept of time in the Universe is a slippery item.  We know what it is when we use it or measure it, but don’t really understand how it works in the Universe, especially when we consider the implications of Einstein’s derivations of Relativity and Mass in stasis or in motion.

One claim is that Einstein’s equations from his Special Theory of Relativity allows motion through time into the future, although perhaps it is not possible to go in the reverse. I see nothing of the sort in Einstein’s Relativity equations, other than changing the parity sign from plus to negative.  Carl Sagan (now deceased) and his Cosmos program adhered to space travel to other galaxies and stars via some worm hole, space warp, black hole, cosmic strings, or faster than light travel technology that is supposed to appear someday through some genius yet to be born.  Part of the theory to achieve time travel is the discovery or the invention of antigravity.  (Good luck fellows!)  Another part is the “solution” to the time paradox.  (This is where a person goes back in time and accidentally kills his ancestor, thereby eliminating himself being born.  But as soon as he disappears, his ancestor was not killed and he reappears and so on.) Enter now the theory of Quantum Mechanics, which supposedly fixes the problem.  They claim that all paradoxes can be solved by the proper mathematical applications.  (They mean manipulations.)    “In any case, 100 years after the Special Theory of Relativity, Time Travel is THEORETICALLY possible, and THEORECTICALLY in the future of human development.”   Emerging theories about the nature of gravitation suggest that it may be possible to re-configure space-time with energies that could allow generation of a time machine or system.

Then we have the problem that clocks run fast or slow depending on several factors. In the presence of a gravitational force field (produced by a large mass of material), clocks run slow. Clocks more distant from a large mass run faster than the clock near or in the mass.  And we know that clocks run slower if the relative motion approaches the speed of light photons and electromagnetic radiation.  Radiation energy in a material (mass) or in “empty space” makes little difference.  Light will travel slower in a medium of material, but that is apparently due to interaction between atomic forces (electromagnetic fields) of atoms (mass) and the mass-less photon.  So the concept of time here on Earth is different than that in outer space, especially when considering the time dilation during Creation Week (expansion of the “fabric” of space).  We also know by experience that time does not “run backwards” and time is not negative if we could only travel faster than the speed of light in a vacuum.  (Evolutionists would disagree about this observation.)

In science, we think of time as unidirectional (It cannot reverse itself, or be made to go backwards).  We also think of time as the ordered sequence of events.  (See the philosophical arguments below)  If we did not have the Universe to use as a reference point or baseline, we could still use our own beating heart to keep track of time.  Time would then only be a concept of a number count.  We would have no standard to compare to; i.e. we could not determine the duration between counts. We know that keeping time via the “grandfather clock” using a pendulum is good only if the gravitational field is always a constant.  A spring watch is only as good as the spring tension and its ratchet mechanism.  However the timed oscillation of a spring is a function of its mass, which in turn affects the clock rate.  (Round and round we go!)  We will always need a standard to compare everything else to it.  But the Standard is relative in the same sense that we do not know what object around us is actually motionless. We have to measure time by using what God has provided, namely the Sun, Moon and Stars.  (The concept of where the “week” comes from is another issue.)

Time can be measured in terms of a man’s life span, but this is really a measurement of the total number of heart beats until the body functions wearout and fail (i.e. loss of critical functions and death).  The Luke 12: 25 reference God says that you cannot add a cubit-18 inches- to your life span) seems to indicate that time is a linear function like the measure of distance.  However, time is therefore a measure of the number of cycles of an organism function and if it were not for the Second Law of Thermodynamics there would be no limitation to the time or duration of the system.  The Second Law itself is a consequence of sin and can be expressed as a loss of energy available to do work, or the loss of complexity and organization of a function until wearout and loss of function occurs, i.e. failure of function.  But expressing the Second Law as a function of cycles or time gives us the following:

(S = ((E + work)/T – kpln(W*R)   

where R = ke-(t  and W is the wave equation distribution of energy states, and ( is the fixed failure rate 

Therefore time appears as a probability decay function consistent with the Universal Law of Decay. (See Gen. 2:17 and 3: 17-19; Rom. 8: 20-22; Heb. 1:11) (See the Philosophical arguments below that discuss the time duration both past and future.)

Philosophical Discussion of Time (Excerpts from Internet Web site)

A philosophical theory of time should describe the relationship between instants and events. Does the instant that we label as "11:01 AM" for a certain date exist independently of the events that occur then? In other words, can time exist if no event is happening? (Not the tree in the forest makes no sound if no one is there to hear it- this is different)  A theory of time should address the question of time's apparent direction.  The direction of time appears to be very basic for understanding nature, yet it is odd that asymmetries in time don't appear in the principal, basic dynamical laws of physics. Could time reverse some day?  Philosophers wonder what life would be like in some far off corner of the universe if time were reversed there. Would people there walk backwards up steps while remembering the future?

Another philosophical problem about time concerns the two questions, "What is the present, and why does it move into the past?"  These lead to related questions such as, "How long does the present last?"  Present events seem to flow by, receding ever farther into the past. Some philosophers doubt whether the future and past are as real as the present, the feature that is referred to by the word "now." A famous philosophical argument says that, if the future were real, then it would be fixed now, and we would not have the freedom to affect that future.  Since we do have that freedom, the future can't be real. (But the future is real by the Standard of God Himself.)  For a last example of a philosophical issue regarding time, is time a fundamental feature of nature, or does it emerge from more basic features--in analogy to the way the smoothness of water flow emerges from the complicated behavior of the underlying atoms?  What is more basic than time?

Psychological time (perceived time) is best understood as being consciousness of physical time.  Psychological time passes slowly for someone who is waiting anxiously for the water to boil on the stove, and it passes swiftly for someone enjoying a book and paying no attention to the water on the stove. Meanwhile, the clock by the stove is measuring physical (scientific) time and is not affected by consciousness.  But psychological time is vitally important for understanding many human thought processes.  We even have a sense of the passage of time during our sleep, and we awake knowing we've slept for one night, not one month.  But if we've been under a general anesthetic and wake up, we have no sense of how long we've been unconscious.  Psychological time stopped. The agreement on time order for so many phenomena suggests time is an objective phenomenon not dependent on being consciously experienced.  If there were no minds, would physical time be absent, too? Aristotle raised this metaphysical question when he said, "Whether, if soul (mind) did not exist, time would exist or not, is a question that may fairly be asked; for if there cannot be some one to count there cannot be anything that can be counted..."   He doesn't answer his own question because, he says rather profoundly, it depends on whether time is the conscious numbering of movement or instead is just the capability of movement's being numbered were consciousness to exist. Aristotle's distinction foreshadows the modern distinction between psychological time and physical time.  St. Augustine, adopting a subjective view of time, said time is nothing in reality but exists only in the mind's apprehension of that reality. But, St. Augustine's also made the remark that "time itself was made by God." Henry of Ghent and Giles of Rome both said time exists in reality as a mind-independent continuum, but is distinguished into earlier and later parts only by the mind. In the 11th century, the Persian philosopher Avicenna doubted the existence of physical time, arguing that time exists only in the mind due to memory and expectation. In the 13th century, Duns Scotus disagreed with all these philosophers and recognized both physical and psychological time. At the end of the 18th century, Kant suggested a subtle relationship between time and mind--that our mind structures our perceptions so that we know a priori that time is like a mathematical line. Time is, on this theory, a form of conscious experience. It has been suggested by some philosophers that Einstein's theory of relativity, when confirmed, showed us that time depends on the observer, and thus that time is subjective, or dependent on the mind.  This error is probably caused by Einstein's use of the term "observer."  Einstein's theory does imply that the duration of an event isn't absolute but depends on the observer's frame of reference or coordinate system.  But what Einstein means by "observer's frame of reference" is merely a perspective or framework from which measurements could be made.  

The most popular answer to the question "What is physical time?" is that it is a certain system of relations among instantaneous events.  If physical time, psychological time, and biological time are three different kinds of time, then three answers are required to the question "What is time?"  Occasionally Aristotle spoke as if time were motion, but he asserts that time, though linked to motion, is neither the circular motion of the heavens (Plato's view) nor any other motion. In the 17th century, the English physicist Isaac Bdirection rejected Aristotle's linkage between time and change by saying that time is something which exists independently of motion or change and which existed even before God created the matter in the universe. Bdirection's student, Isaac Newton, agreed. Newton argued very specifically that time and space are an infinitely large container for all events, and that the container exists with or without the events. Space and time are not material substances, he added, but are like substances, in not being dependent on matter or motions or anything else except God. 

In 1924, Hans Reichenbach defined time order in terms of possible cause. Event A happens before event B if A could have caused B but B couldn't have caused A. This was the first causal theory of time. Its usefulness depends on a clarification of the notorious notions of causality and possibility without producing a circular explanation that presupposes an understanding of time order. It was not until 1602 that the concept of linear time was clearly formulated--by the English philosopher Francis Bacon. In 1687, Newton advocated linear time when he represented time mathematically by using a line. The idea of linear time became dominant in both science and philosophy.  However, in the twentieth century, Gödel and others discovered solutions to the equations of Einstein's general theory of relativity that allowed closed loops of proper time.  These causal loops or closed curves in spacetime allow you to go forward continuously in time until you arrive back into your past. David Gross views time in this way: 

Everyone in string theory is convinced...that spacetime is doomed. But we don't know what it's replaced by. We have enormous amount of evidence that space is doomed. We even have examples, mathematically well-defined examples, where space is an emergent concept.... But in my opinion the tough problem that has not yet been faced up to at all is, "How do we imagine a dynamical theory of physics in which time is emergent?" ...All the examples we have do not have an emergent time. They have emergent space but not time. It is very hard for me to imagine a formulation of physics without time as a primary concept because physics is typically thought of as predicting the future given the past. We have unitary time evolution. How could we have a theory of physics where we start with something in which time is never mentioned? 

The general theory of relativity and quantum mechanics are the two most fundamental theories of physics, and the Big Bang theory is the leading theory of cosmology among Evolutionists. According to relativity and quantum mechanics, spacetime is, loosely speaking, a collection of points called "spacetime locations" where the universe's physical events occur. Spacetime is four-dimensional and a continuum, with time being a distinguished, one-dimensional sub-space of this continuum. That is what time is.  Any interval of time, that is, any duration, is a linear continuum of instants, so a duration has a structure like an interval of real numbers.  The Big Bang theory places additional requirements on time, namely on how long time has existed in the past and whether time will be infinite in the future.

Einstein’s special theory of relativity implies that the time interval between two events depends on the observer's reference frame. As Einstein expressed it, "Every reference-body has its own particular time; unless we are told the reference-body to which the statement of time refers, there is no meaning in a statement of the time of an event." Each reference frame, or reference-body, divides spacetime differently into its time part and its space part. For times shorter than about 10-43 seconds, the so-called Planck time, science has no experimental grounds for the claim that between any two events there is a third. Instead, the justification is that the assumption of continuity is convenient and useful, and that there are no better theories available. Because of quantum mechanical considerations, some physicists agree that the general theory of relativity must fail for durations shorter than the Planck time, but they don't know just how it fails. 

Science impacts our understanding of time in many other fundamental ways. Relativity theory implies there is time dilation between one frame and another. For example, the faster a clock moves, the slower it runs, relative to stationary clocks. There are two kinds of time dilation. Special relativity's time dilation involves speed; general relativity's involves acceleration and gravitational fields. 

In 1922, the Russian physicist Alexander Friedmann predicted from general relativity that the universe should be expanding. In 1927, the Belgian physicist Georges Lemaitre suggested that galaxy movement could best be accounted for by this expansion.  And in 1929, the American astronomer Edwin Hubble made careful observations of clusters of galaxies and confirmed that the universe is undergoing a universal expansion. Atoms are not expanding; our solar system is not expanding; even the cluster of galaxies to which the Milky Way belongs is not expanding.  But most every galaxy cluster is moving away from the others. It's as if the clusters are exploding away from each other, and in the future they will be very much farther away from each other.  Now, consider the past instead of the future.  At any earlier moment the universe was more compact. Projecting to earlier and earlier times, and assuming that gravitation is the main force at work, the astronomers now conclude that 13.7 billion years ago (plus or minus 1%  -???) the universe was in a state of nearly zero size and infinite density. Because all substances cool when they expand, physicists believe the universe itself must have been cooling down over the last 13.7 billion years, and so it begin expanding when it was extremely hot. ( a conclusion based on logic when the starting assumption is ignored) In the literature in both physics and philosophy, descriptions of the Big Bang often assume that a first event is also a first instant of time and that spacetime did not exist outside the Big Bang. This intimate linking of a first event with a first time is a philosophical move, not something demanded by the science. James Hartle and Stephen Hawking, consider the past cosmic time-interval to be open or unbounded at t = 0 rather than closed or bounded at t = 0. Looking back to the Big Bang is then like following the positive real numbers back to ever smaller positive numbers without ever reaching a smallest positive one. If Hartle and Hawking are correct that time is actually like this, then the universe had no beginning event, but it has a finite amount of past time, and the term "the Big Bang" refers not to any single event. (This gets around some very embarrassing questions that they cannot answer within Evolution.) 

There are three ways to interpret the question of whether physical time is infinite: 

(a) Was there an infinite amount of time in the past?  By invoking the radical notion that God is "outside of time," St. Augustine declared, "Time itself being part of God's creation, there was simply no before!"  So, for theological reasons, Augustine declared time had a finite past.  

(b) Is time infinitely divisible?  Yes, because general relativity and quantum mechanics require time to be a continuum.  But the answer is no if these theories are eventually replaced by a relativistic quantum mechanics that quantizes time.

(c) Will there be an infinite amount of time in the future?  

This is difficult to judge. According to the classical theory of the Big Bang, the answer depends on whether events will keep occurring. The best estimate from the cosmologists these days is that the expansion of the universe will continue forever. There always will be the events of galaxies getting farther apart, and so time will have an infinite duration in the future.  

Special relativity does not permit time travel to the past.  Actually this isn't an accurate statement.  Special relativity permits tachyons, namely, particles that spend their lives moving faster than the speed of light, and these could go back in time, but there is no evidence that these exist.  So, for ordinary particles that are going less than the speed of light, special relativity rules out travel to the past.  However, general relativity permits this kind of time travel (??)

Time's direction is evident in the process of chemical reactions, such as irreversible thermodynamic processes. Can we understand why this direction exists? What would it be like for the direction to reverse direction, what exactly is the relationship between the direction of time and the direction of causation, and what the relationships are among the various more specific directions of time--the various temporally asymmetric processes such as entropy increases [the thermodynamic direction], causes preceding their effects [the causal direction], our knowing the past more easily than the future [the psychological direction], and so forth.

Because physical processes do have a direction you might think that an inspection of the basic physical laws would readily reveal time's direction. It won't. With some apparently minor exceptions involving Higgs boson decay, all the basic laws of fundamental processes are time symmetric. This means that if a certain process is allowed by the equations, then that process reversed in time is also allowed, and either direction is as probable as the other.  Maxwell's equations of electromagnetism, for example, can be used to predict force fields, but the equations don't tell us anything about the direction of time. 

The first clue to answering this deep question was discovered in the mid-19th century by the German physicist Rudolf Clausius.  He discovered an early version of the 2nd law of thermodynamics, which states that a closed system will evolve to be more disordered, its useful energy converting to heat.  That is, 

(a) 2nd Law: In a closed system, entropy increases.  

Entropy is a measure of this disorder or of the conversion of useful to useless energy.  Physicists immediately realized that they could explain time's direction as entropy increase. (See my comments on the second page) The problem, though, was that the new kinetic theory of gases for which the concept of entropy was defined was supposed to provide the foundation for all gas behavior, yet this foundational theory is time symmetric.  That is, the theory is insensitive to the direction of time, to the distinction between past and future--because a moving molecule could just as well move in one direction as in the reverse direction. 

Ludwig Boltzmann had an answer in 1872.  Boltzmann was the first to show how an irreversible macroscopic phenomenon may arise from reversible microscopic laws. He showed that irreversible macroscopic thermodynamic processes are irreversible because the probability of their actually reversing is insignificant. How does this explain the 2nd law of thermodynamics?  Boltzmann redefined both the concept of entropy and the 2nd law.  He redefined entropy as how probable a state is.  Then he deduced a revised 2nd law: 

(b) 2nd Law: In a closed system, entropy is likely to increase.  

Although his actual proof was shown to depend on some probability theory and not merely on Newton's laws of motion, his treatment of entropy as being basically a statistical concept was broadly accepted, as was his claim that time's direction is to be explained in terms of entropy increase.  

The Swiss physicist Walther Ritz and, more recently, Penrose and Prigogine, say we must not yet have found the true laws (or invented the best laws) underlying nature's behavior.  We need to keep looking for basic, time asymmetrical laws in order to account for time's direction.

In Reliability Engineering Theory coupled with Thermodynamics, entropy will always increase with time.  It was once taught that entropy could be zero for a process (in which energy is not added from outside the system), but recognizing from the Theory of Reliability that failures can occur when a system is non-operating, all that’s required for entropy is time.  Classical Thermodynamics does not have a time factor in the equations for the Second Law, but reliability theory and observable experience tell us that time must be a factor.

Concepts of Time (part 2):  Biblical Concepts of Flow of Time that can’t be explained

Scripture References to the Argument.

I Cor. 15: 52  … we all shall be changed, in a moment (Grk. atom), in the twinkling of an eye …

Gen. 1:3 Then God said, “Let there be light” and there was light.

Rev. 20:2, 7 Satan bound for 1000 years, …(Doing what?)... And when the 1000 years are completed, Satan will be released … 

Mark 6: 50 but immediately (Grk. eutheos) He spoke to them ….  (Plus many more in Mark)

Rev. 20: 10; Rev. 19: 20  … they will be tormented day and night forever and ever. (no sequences of events, no time?)

The Greek word, atom, was understood by the Greeks to be the smallest division of a unit of measure.  In this reference and in the other references, (namely Mark in the Bible), this word atom and eutheos are used to indicate our concept of immediately or instantaneously with the flow of time.  When God speaks in an act of creation, the concept is that God says and instantaneously the response takes place.  In the twinkling of an eye, some think that this refers to the time it takes for a light beam to reflect off the eye itself and therefore is a measure of the time it takes for light to then enter the observer’s eye.  In other words, the time is less than 10-8 seconds.  I don’t think that the Apostle Paul, writing as he is moved by the Holy Spirit, is conveying a concept that the smallest unit of time is 10-8 seconds, but rather the concept of eutheos or instantaneous time, probably in the same sense as Newton’s calculation of rate change duration of zero time.

Isaac Newton, when he developed the mathematics principles of Calculus (to be able to solve his math equations), introduced the notion of calculating a unit of measure with a duration of time that approaches zero.  In the derivation of his equations of motion, the variable, time, is allowed to be zero.  So instantaneous velocity of a moving object is the velocity in an instant of time, i.e. zero.  But a measure for velocity is distance divided by a duration of time.  If time is allowed to go to zero, the normal calculation approaches infinity.  What Newton is calculating, using his method of Calculus, is a rate change, (d/(t, if you will.  In the Part 1 analysis above by Evolutionary based physicists, they conceive a moment of time, or the atom of time as less than 10-43 seconds (Planck time constant).  Then they build the whole theory of how the “Big Bang” worked within this smallest time reference.  There is no evidence (or rationale) anywhere for such a number, although the concept itself was proposed as to what a moment of time is by some Biblical scholars in the 19th Century, using the I Corinthians reference.  

When God said “Let there be light” and all other acts of God of this type, the concept is that something did not exist, but God called it into existence, and now it is.  The Biblical reference that hints at this idea is Hebrews 11: 3b “… so that what is seen was not made out of things which are visible”. The flow of time is not an issue, especially when we understand (if we even can, that is) that God created time itself as referenced in Genesis 1:1 “in the absolute beginning of …”  Other scripture references indicate that God is not “in time” nor is He bound by it in any way.  He is outside of the whole Creation.

When secular folks try to impose quantum mechanics on time (remember, the old physicists think of time as a continuum), to make time-flow to consist of a infinite sequence of increments of time-duration in the order of 10-43 seconds, they are operating on a model that is made up out of their darkened minds.  The duration between any measurement points on a linear line is arbitrary.

The conclusion is this, in my humble opinion.  (When I say humble opinion, of course I am not being humble as I say that- it’s a joke son, a joke!) Time is something we understand, kind of like our kids understand that flipping the light switch on the wall causes a lamp to light, but they do not conceive of how that happens with electrical energy from PNM, etc.  But God uses the concept that we can understand experientially to convey to us what He is doing and what is happening.  When it comes to understand what time is scientifically and what the physical reality of what time is, we have to say that science fails us and our limited capacity to understand is just that- limited.  So is that a hindrance to our life?  No indeed.  It is something to think about and ponder, but the bottom line is that we have to stand back and say in awe, “What an awesome God we have!

P.S.  The Greek word, kronos, is the word used in scripture a number of times to convey the meaning of time as a sequence of events, i.e. “A” comes before “B”, but “B” does not come before “A”.   Our English word “Chronological” is derived from kronos and we understand time used in this sense to be a sequence of events.  “B” follows “A” and “C” follows “B” and so on.  The other most common scripture word for time is kairos, which indicates a season or a particular period of time, yet undefined in duration, but not indefinite.

Concepts of Time (part 3): Time defined when velocity approaches the speed of light, or the passage of time is zero

When a photon of electromagnetic radiation is propagating through the fabric of “empty” space, the Relativistic time approaches zero (relative to an observer in a stationary reference frame).  That would imply that the normal definition of time as a sequence of events is meaningless.  To the observer, there are no sequence of events in a ray of light or any other electromagnetic radiation.  In terms of the Second Law of Thermodynamics, there is no energy loss with time, since zero time elapses no matter how far light travels.  That would mean that photons do not change frequency (E = h() due to energy loss (“tired light” theory) and there is no red shift.  But what about radiation, which is really pure oscillating energy (whatever that means physically), that has a speed less than that in a vacuum, say in glass or some other medium? Does the light change frequency (color)?  Obviously not.  Could it be that the reason is because of the changing of the fabric of space due to the presence of mass (atoms of material)?  Probably not, since the exit of a ray of light from the glass goes back to its original speed.  On the other hand, maybe so.  The speed of radiation in a medium would reflect the change in the fabric of space.  I find it interesting that the electrical and magnetic physical constants associated with so-called “empty” space are not zero, but have a value.  The speed of propagation is a function of that value, whether it is ‘empty” space or some material that has mass.  Of course, the concept of mass is really defined as inertia, the resistance to motion changes of a body of matter.  Matter is defined as “stuff”.  The more we try to define “stuff”, the more complicated things get.

When we think of the Eternal state of Heaven that is yet to come, will there be a sequence of events that we would translate as time passage?  With no reference Standard except God Himself, would we be able to measure time in some way?  Can’t use our heartbeat, because our hearts will not be beating anyway. Jesus said that (after the resurrection) he is flesh and bone; no blood since that was poured out at Calvary.  No need to have a heart beat, since we would have no blood to pump either.  Does He breathe?  Apparently so, because we know that He spoke to the disciples and ate with them.  Does He need to breathe?  I don’t think so.  I think that a breath is only used to produce sounds.  We know that the Second Law is not in effect in the Eternal state, so there would be no loss of energy just due to time.  But, if time is no more (Rev. 10:6), then  the Second Law is immaterial anyway.  What conclusion can I come to?  I have no idea.

As noted previously, the passage of time is undefined, but we know that it is linear from scripture and linear from observation.  Can you imaging if time were not linear?  As we get older, time goes faster.  (Hey!  That already happens!  No, that is perceived time; psychological time.)  What determines the interval between events; that is, events such as a second hand on a clock as it moves from second to second?  Then as we think about this, does it really matter how long the interval is as long as it is a constant?  The Moon would still go around the Earth and we would not be the wiser.  As Newton observed, we cannot perform any scientific experiment that would distinguish between a force field due to a mass, i.e. gravity, or a force field due to acceleration through space.  The same dilemma would be true for time intervals, durations or “instants” of time.

Time as measured with atomic clocks pose the same dilemma.  How do we know the mechanism for the rate or why the atom acts the way it does.  We know that it is affected by gravitational force fields and motion, but how?  The following on Global Positioning Systems (GPS) is rather interesting:

What is the GPS?

            The Global Positioning System (GPS) consists of a network of 24 satellites in roughly 12-hour orbits, each carrying atomic clocks on board. The orbital radius of the satellites is about four Earth-radii (26,600 km). The orbits are nearly circular, with a typical eccentricity of less than 1%. Orbital inclination to the Earth’s equator is typically 55 degrees. The satellites have orbital speeds of about 3.9 km/s in a frame centered on the Earth and not rotating with respect to the distant stars. Nominally, the satellites occupy one of six equally spaced orbital planes. Four of them occupy each plane, spread at roughly 90-degree intervals around the Earth in that plane. The precise orbital periods of the satellites are close to 11 hours and 58 minutes so that the ground tracks of the satellites repeat day after day, because the Earth makes one rotation with respect to the stars about every 23 hours and 56 minutes. (Four extra minutes are required for a point on the Earth to return to a position directly under the Sun because the Sun advances about one degree per day with respect to the stars.)

For GPS satellites, GR predicts that the atomic clocks at GPS orbital altitudes will tick faster by about 45,900 ns/day because they are in a weaker gravitational field than atomic clocks on Earth's surface. Special Relativity (SR) predicts that atomic clocks moving at GPS orbital speeds will tick slower by about 7,200 ns/day than stationary ground clocks. Rather than have clocks with such large rate differences, the satellite clocks are reset in rate before launch to compensate for these predicted effects. In practice, simply changing the international definition of the number of atomic transitions that constitute a one-second interval accomplishes this goal. Therefore, we observe the clocks running at their offset rates before launch. Then we observe the clocks running after launch and compare their rates with the predictions of relativity, both GR and SR combined. If the predictions are right, we should see the clocks run again at nearly the same rates as ground clocks, despite using an offset definition for the length of one second.
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