Photon Frequency Is Proved To Be A Constant While In Flight

In the book Gravitation,
 the following is stated: “the photon must suffer a red shift…when it climbs out of a gravitational field” and “work done against gravitation implies a drop in frequency.”  Okun
 presents an argument that the frequency of the photon remains constant and the apparent red shift is due to a blue shift of the observer.  This paper provides an example that proves Okun is correct.  The following setup is used in this proof:


The electronic counters at stations 1 and 2 count the number of laser wavefronts NW between WWV one second tics.  NW is found to be a measured constant in this experiment regardless of the elevation of station 2.

Proof of constancy of photon frequency:

1) Stations 1 and 2 count the same number of WWV tics as t ( (.

2) Stations 1 and 2 count the same number NW laser wavefronts for each WWV tic.

3) No WWV tics are lost or gained; therefore no laser wavefronts are lost or gained while the laser photons are in flight.  This is because 1) and 2) above are true.

4) The stationary observer at station 1 sees the same value of NW at both stations.

5) NW constant at both locations for a fixed observer at either station 1 or 2 means the photons are constant frequency, unaffected by the gravity potential.

That photons appear to be red shifted or blue shifted are an artifact of the observer’s local rate of flow of time as that observer moves from one gravity potential to another.  The photons do not change frequency; only the observer is changing.
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� Gravitation, authors: Misner, Thorne, and Wheeler, 1973, page 187


� “Photons and Static Gravity”, L.B.Okun, Modern Physics Letters A, Vol. 15, No. 31 (2000), p1941-1947.
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