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Time

Time is a fundamental unit of measurement used to track duration.  It is used in physics to derive other values such as velocity.  Time can be broken into units of seconds, minutes, hours, days, weeks, months, years, decades, centuries, etc.  

The second is official defined to be 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 caesium 133 atom.  This is the basis by which atomic clocks measure and keep track of time.  A collection of 300 atomic clocks around the world are used to find an average time known as Coordinated Universal Time (UTC).

Another common measurement of time is Mean Solar Time (UT1).  This measurement uses the angle of the sun to establish time.  Each rotation of the Earth is considered to be one day or 24 hours.  Mean Solar Time is the basis for Greenwich Mean Time which is the standard time used around the world.  Based at the Royal Observatory in Greenwich, London, the standard time uses the prime meridian as its base.  The prime meridian is the longitudinal line that divides the earth.  Locations east of the prime meridian add hours to GMT to establish local time, while locations west of the prime meridian subtract hours from GMT to get local time.  This is how time zones work.  The Earth is divided into 24 sections.  Theoretically, the Earth should be divided into 24 equally sized wedge shaped sections each being offset by one hour from the next one over.  However political and geographical boundaries have made the time zones irregular in shape.  Some time zones choose to alter local time by one hour twice a year to allow for the most convenient sunlight hours.  This is called daylight savings time.  For example Eastern Standard Time in the United States is -6 hours GMT but during daylight savings time, it is -5 hours GMT.  

One year is traditionally defined to be the amount of time it takes for the Earth to make one revolution around the sun.  This is considered to be 365 days.  However, this is not exact and to compensate for the time difference every four years, 1 day is inserted into the calendar year.  This is called a leap year.  Similarly, leap seconds are also needed periodically to adjust for slight errors in time.  Whenever the difference between UTC and UT1 exceeds 0.6s, a leap second is announced.  Leap seconds are always either June 30 or December 31.  If a second is being added, it will be inserted between 23:59:59 and 00:00:00 of the next day.  If a second is being removed, time will jump from 23:59:58 to 00:00:00 of the next day.


Computers have internal clocks that allow them to keep track of time.  This is how the clock displays the correct time.  If a computer has a continuous internet connection, it will automatically synchronize with an internet time server regularly.  It can also be forced to synchronize with a time server at any time.  Computers on a network are often synchronized to a time clock on the network.


 Time is one of the most continuous variables there is.  No matter what happens time moves on.  It stops for no one.
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