Bryan Berns

ECE 313 – Optics Lab

Lab 4 – Optical Time Domain Reflectometry
Data, Calculations, and Graphs:
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Questions:
1) What will the signature of a purely absorptive segment of fiber look like?

The intensity output will drop straight to zero.  (Like a cliff).

2) Given a pulse width of 10ns and an index of refraction of the giver of 1.45, what is the approximate spatial resolution of the OTDR instrument?
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3) If the dead zone of an OTDR is 100 meters, what is the corresponding saturation time of the photo detector?
(I’m assuming the photo detector is ‘detecting’ from a free space environment.  If this is not the case then we can simply multiply the following result by the index of refraction.)
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4) Explain the reason for the “good” and “bad” labels in Fig. 3.5 of the appended OTDR manual.  What is the consequence of a bad fiber connection? How does it affect the display?
Since much of the light was reflected back, the power of the light that continues on will be less.  When less light is traveling through the fiber, the ability to detect discontinuities becomes more difficult since the power will not drop as significantly as it would in the case of there being more light .  As seen in the figure’s ‘bad’ connection, this results in the power value after the initial connection to be much lower.

5) What fraction of light from the OTDR’s laser diode light will be received by the photo detector, assuming 100% reflection at the end of the 3dB coupler?

If we don’t take into account the loss of the initial connection, the couplers insertion loss, the reflective loss at the receiver/photo detector boundary, or any absorption losses in the fiber then:
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 on the way to the end of the coupler and 
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 on the way back so that’s 
¼ overall.

(This is also assuming that on the way to the reflective boundary, all the power that is coupled from emitter’s line into the coupled line is lost through the end of the opposing fiber).
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