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Based on general relativity theory, a clock located at a position with higher gravity potential (geopotential) runs quicker than 
a clock located at a position with lower geopotential. Then one may determine the geopotential difference between the two 

stations by comparing the time elapse recorded by two atomic clocks located at these two stations. Here we propose an approach to 
determine the geopotential difference between two positions using a laser time transfer technique. After synchronization, two atomic 
clocks are set at arbitrary two stations.  Using laser time transfer technique we may determine the time differences between the two 
clocks at any time. After a period, we may determine the time elapse caused by the geopotential difference between the two stations. 
Then, based on the time elapse between the two clocks, the geopotential difference between the two stations can be determined. The 
accuracy depends on not only the accuracy of the atomic clocks but also the influences of various error sources, which are carefully 
investigated. A clock with an accuracy level of 10E-18 may sense a geopotential variation of the 0.1geopotential unit (g.u.), which 
is equivalent to a height variation of 1 cm. Hence, to achieve an accuracy level of  0.1 g.u. measurement, we need clocks with an 
accuracy of 10E-18 level.  With quick development, optic-atomic clocks with an accuracy of around 10E-18 level have been generated. 
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