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A Second Here a Second There May Just Be a Waste of Time 

 
This atomic clock in Boulder, Colo.,  
is said to be among the most  
accurate in the world. 
 
 
 
 

In Geneva, 700 delegates from about 70 nations attending a meeting of a United Nations 
telecommunications agency will decide whether to abolish the leap second.  
Unlike the better-known leap year, which adds a day to February in a familiar four-year cycle (with a few 
well-defined exceptions), the leap second is tacked on once every few years to synchronize 
atomic clocks — the world’s scientific timekeepers — with Earth’s rotational cycle, which, 
sadly, does not run quite like clockwork. The next one is scheduled for June 30 (do not bother to adjust your watch).  

Defenders of the leap second would like to retain the quaint notion that the definition of a day has something to do with 

the rising and setting of the sun.  Since the 1950s, the world has run on two sets of clocks. One is the ticking of 
atomic clocks, defined by the precise frequency that electrons jump around in 

atoms. The other is based on the traditional notion of a spinning Earth.  
((((If the leap second is stamped out, the astronomical definition of time will diverge from 

what is dictated by the atomic clocks, about a couple of thousandths of a second a 

day, growing to a minute over the course of a century,)))) and someday — 

thousands of years from now — noon will strike at sunrise instead of when the sun is overhead. In 1967, the 

nations of the world changed things around, creating a new definition of a second based on atomic clocks and pegged to 

the length of an astronomical day in 1900. ((((But Earth, like any spinning top, has slowed down since 1900, and the 

time between sunrise and sunset has grown longer. Atomic clocks now run slightly ahead of what is defined in the 

sky, and, starting in 1972, leap seconds have been added to keep the two sets of clocks synchronized. )))) 

Astronomical time (based on rotation time of 
earth)is running slower than atomic clocks by 
0.001712 s./day. This rotation slowing is due to 
ocean tidal friction. 
 

Atomic clock time stays the same since based on 
rotation time of Cesium 137 electrons. 

INTRODUCTION: Astronomical clocks run slower than atomic clocks by 
0.001712 s./day.    
QUESTIONS:  (a) Show that if leap second is stamped out astronomical 
Clocks(based on rotation of earth) will diverge  a minute from atomic time in 
100 years?                        HINT:  365 days/year  
(b) Answer question (a) if the time span is 100,000 years?  
 
ANSWERS: (a) ~ 60 s.   (b) 17.36 hrs.    
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