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Red Shift by
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5-6-1 The Detection of Gravitational
Transportation of Atomic Clocks

MY R KT SHBE & FWsh REHIEE I ERE
KOTAKE Noboru, SHIMIZU Yoshiyuki, IMAMURA Kuniyasu, KANEKO Akihiro,
KURIHARA Noriyuki , and HOSOKAWA Mizuhiko
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According to the theory of general relativity, the proper frequency of the clocks in lower
altitude becomes lower than that in higher altitude, because of the effect of gravity. This
phenomenon is called as gravitational red shift. We have transported some Cesium clocks
from CRL Tokyo headquarters to two LF frequency standard stations, Mt. Ootakadoya and
Mt. Hagane. The altitudes between the headquarters and the stations differ by several hun-
dred meters. The frequencies of the clocks before and after the transportation were meas-
ured. Averages of the observed shifts for these two stations are about +7.7X10" and
+13.0X10™, respectively, which show the good agreement with the theoretically expected
shifts of +7.8X107" and +9.0X10", respectively.

[+—29—K]

EhHRARE, YO LARFEREISESS, SEiREst, GPSOEEa1—&

Gravitational red shift, Cesium frequency standard, Portable clock, GPS (Global Positioning
System) common view method
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