
CHAPTER 2. BASICS IN LASER INTERFEROMETRY
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Figure 2.6: Phase-modulated field in the sideband picture. The x-axis is
frequency of the field and also imaginary part of each field. The y-axis is the
real part of the amplitude of each field.

signal.

To avoid the issue, the idea is to modulate either the optical phase or
length at a certain frequency such that the resultant power gets modulated
at the same frequency as shown in figure 2.5. If such an intensity-modulated
power is observed, one can obtain essentially the derivative of the trace, which
is linear, by synchronously demodulating the intensity-modulated power.
This is the idea of the frontal modulation scheme.

2.3.3 The Sideband Picture

If a laser field of !0 is phase-modulated at !
m

, it can be expressed by,

E = E0 exp [i (!0t+ � sin!
m

t)] ,
⌥⌃ ⌅⇧2.35

where � represents the amount of the phase modulation, called modulation
depth or modulation index. The modulation frequency !

m

is typically chosen
to be at Radio Frequencies (RFs) where laser noises are generally small.
Expanding the last equation by using the Jacobi-Angar expansion, one can
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