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The concept of time and the theories that surround it are vast and very complex; to better define the goals we have set forth for this presentation let us only discuss some specifics.  They can be dialed down to these seven questions…First, what is the definition of a second?  Second, is there standard time?  Third, how is it measured?  Fourth, why are there time zones?  Fifth, who decides where they are?  Sixth, how do I synchronize my computer with standard time?  Seventh, what is the problem with time synchronization and how do I solve it?  And to explore a little further, I will tell you about daylight saving time and how it came about.  Now granted these eight questions are trivial in scheme of time as a science, but they should prove to be interesting enough, without getting into too much theory and equations, after all if you wish for this type of understanding I suggest Steven Hawking’s, A Brief History of Time.  

To define a second in time, we say: “The second is the duration of 9,192,631,770 periods of the radiation corresponding to the transition between the two hyperfine levels of the ground state of the cesium 133 atom.”  This definition is the current definition of the second, which is built upon thousands of years of research and standards before it.  More recently, it was earlier defined as the fraction 1/ 86,400ths of the average solar day.  The exact definition of the average solar day, or mean solar day (MSD) was left up to astronomical theory.  However this was too inaccurate and through more modern research with physics and the relationships with certain atoms, the above definition is now the current one.  


As for the question on standard time and how it is measured, yes there is standard time observed by all countries on Earth, however; there is also local time which is observed.  “Standard time is usually defined by an integral number of hours offset from universal time, although time zones exists in which the offset is an offset by an odd integral number of half hours.”  The standard time comes from Greenwich, England where at 12:00 the sun is directly overhead and that becomes the standard “noon” and is hence the 0 hour.  At approximately every 15( longitude a new “time zone” is set, which means a new noon is assigned and in most cases this noon is an even hour off from Greenwich Mean Time or GMT.  There are 24 time zones that are even hours apart from GMT, for example we are in Eastern Standard Time which is –5 behind GMT.  Some areas of the planet, in order to have their noon’s be correct are odd hours apart from GMT, meaning they may differ by a half hour or a quarter hour as well as their respected time zones.  It is understood that in each time zone every clock is set to the local hour minuet and second.  Along with standard time, is something called universal time (UT), which basically means that since the Earth does not have completely exact rotations due to the poles of the Earth, UT is the average solar day so that the sun is directly overhead at noon, GMT.  Time zones themselves are decided strictly by geographical and political factors, making it easier rather that having it decided by longitudinal factors, which would be harder to determine on a daily basis.  The creation of time zones means that people can now set there watches in blocks of an hour rather than continuously change them from one towns noon to the next as they move east to west.


Making the situation of standard, universal and local time more complicated, daylight saving time was introduced in the early 20th century (1925).  It was an idea that Benjamin Franklin had in the late 1700’s but did not evolve until is was pushed into law by several Acts of Parliament following WWI after Europe did not succeed with carrying out the idea.  Its main purpose is to extend the amount of daylight we have in the summer time.  Around the equator, daylight saving time (DST) is not observed, and below it, “down under,” the “spring ahead” and “fall back” anecdote is reversed, naturally.

To conclude this, we will move forward a few years so that we are no longer in the history of why we tell time the way we do, but how to synchronize time within our computers.  The reason you may need to do this is for systems that require exact timing.  I.e. Science and communication systems, synchronizing signals between computers, in astronomy, and long baseline radio telescopes, along with communication with our GPS systems.  You can set your computer so that it’s clock is fed the official US time which comes from the National Institute of Standards and Technology (NIST), and the military's U. S. Naval Observatory (USNO).  To do this you can use one of many sites that offer this ability, one of which is the Network Time Protocol Site, which is at www.ntp.org.  This site is completely built and maintained by volunteers and offers programs you can install that will keep you computer timed exactly with the atomic clocks the US government uses via the internet.  Some problems that may occur with this however is that fact that seconds may have to be inserted to account for lag time in the computer and that fact that its internal battery is not as reliable as the atomic clock that powers the official US time.  Some other problems may occur with the Internet connection and the fact that in order for the time to be continuously fed, the Internet must be live all the time.  The NTP website has much more information regarding the programs history and its effectiveness and purpose.  In conclusion we’ve gone over all the issues that were brought up in the beginning, which wasn’t that much considering the science of time in general and the time it would take to explain all aspects of it.  Hopefully, this was found to be a little informative and perhaps spark further interest.  To that extent please feel free to search around the sites that make up this bibliography.  
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