Bryan Berns

ECE 313 – Optics Lab

Lab 2 – Optical Fiber, Connectors, and Loss Measurements
Lab Purpose:

This lab focused primarily on the creation of a op
tical patch cable.  Given pre-fabricated cable and optical connectors, the cable had to be cut, stripped, and prepared on both ends for the introduction of a connector.

After creating the patch cable, it was tested for it’s loss component using a power measuring component.  For elaboration on power loss, a two kilometer, five kilometers, and optical coupler’s losses were also measured.

Data, Calculations, and Graphs:

Measured loss of 1st cable: 2.2 dBm

Given loss of optical coupler: 0.0 dBm

Measured loss of 1st and 2nd in series with coupler:

dBm
Measured loss of 1st and 2nd in series with 2km cable: 

dBm
Measured loss of 1st and 2nd in series with 5km cable: 

dBm

Calculated loss of 2nd cable: 
dBm

Calculated loss of 2km cable: 
dBm

Calculated loss of 5km cable:
dBm

Conclusion:


In optics, the power transmitted and delivered is essential to keeping a reliable line of data flow.  Using the principles of insertion loss and units of dB/dBm we can reasonably estimate the losses of a given line connected by a given sets of components.

From the experiments, one can see the precision required to create reliable optical cables and the manufacturing detail involved.  Each step, if not performed ideally, can potentially lead to more losses in the cable which can diminish the cables’ quality.

Questions:
For a core with n=1.46, what is the total loss in the glass/air/glass interface?
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Calculate the reflectance at a glass/air interface in fractional units and in dB.  Repeat for air/water. 
Glass ( Air: 
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Glass ( Water: 
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Calculate the NA of a fiber with n2=1.46 and n1=1.4605.
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If 12mW of light is launched into a 125 km span of -.2 dB/km lossy fiber, what is the optical power that will exit the fiber? 
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