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4.7 Input Referred Optical Noise

Trusting the results of the output noise plot in figure 5, a plot is shown in figure 6 depicting the
input referred optical power for 1064nm light incident on a single segment of a four-segment
photodiode of 95% quantum efficiency. This curve represents a unity ratio of electronics noise to
shot noise for the photodetector circuit. It answers the question; what is the minimum optical

power for which a single segment of the QPD is shot noise limited?

x10™

aLIGO ETM TransMon Optical Input Referred Noise

Figure 6

LIGO-T0900423-v2

Incident Optical Power (Watts)

To go from an electrical input referred noise in units of A/NHz to watts as shown in this plot, the
following transformations are applied:

P =i,%/(2*e*0.81), where:

Frequency (Hz)

P = the incident optical power shown in the plot

In = the input referred current noise spectral density

e = electron charge

0.81 = A/W response at 1064nm, 95%QE conversion factor for the photodiode
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