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The system, represented in the block diagram, was 
developed to convert phase changes at optical (light) 
frequencies to equal phase changes at rf (radio fre-
quencies). This system can operate in conjunction with 
either a Michelson interferometer (block diagram) or 
other conventional interferometer. 

Light from the source arrives at the detector by way 
of reflector I and reflector 2. Light from the latter 
passes through a light phase modulator. The sum of the 
light fields at the detector can be represented as 
(I)	

E= E 1 cos wt+ E2 cos(wt-0 ), 

where E 1 and E2 are the light field, and co is the light 
frequency. The two light beams differ in phase by some 
arbitrary amount, 4. The detector output signal is pro-
portional to the total input light power: 

(2) 12	 12 E 1 =E 1 +E2 + E1E2cos 

The phase modulator applies sinusoidal phase modula-
tion to one arm of the interferometer at a frequency 

with a deviation amplitude 
(3)

t=lt —A0 sin Wmt

I	 COS((Ot_Øo) 
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The average phase difference between interferometer 
arms, , is to be measured. The quantity of interest 
in Equation (2) is cos 0. Using Equation (3) and ex-
panding cos 0 in terms of trigonometric and Bessel 
function identities, and selecting only the first and 
second harmonics, gives detector outputs of: 
(4)

2J I (4) Sin	 Sifl(w t) + 2J 2(z)cos ocos(2u.mt) 

Conventional frequency synthesizer and frequency 
conversion techniques shown in the block diagram 
are used to convert these two terms to a common 
frequency, wr. The modulation index i4 is adjusted 
to make the Bessel coefficients equal: i ( t) = 

1 2(). Then Equation (4) can be reduced to: 
(5)

sin os in (wrt) + cos ocos (wrt ) = cOS(Wt-0) 

Thus the two light inputs are of the form cos(wt—() 
and cos wt, and the two output electrical signals are 

cos(wrt_ p) and CO5(Wrt), which is the desired conver-
sion. The phase between the two outputs is measured 
with conventional phase meters.
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