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Objective: to investigate cross-talk in WDM optical fibers. WDM is when two or more light beams of different wavelength
propagate in the same fiber and carry different information. Cross-talk is when information from one wavelength leaks to another
wavelength reducing the fidelity of information. | hypothesized that in aWDM optical fiber cross-talk takes place and the amount
of cross-talk depends on the separation of the wavelengths and the intensity of light injected into the fiber.

Method: My procedure consisted of assembling awavelength division multiplexed fiber transmission line using two lasers and
observing cross-talk between them as a function of wavelength separation. | coaligned the two beams with a beamsplitter, then |
focussed them into the fiber using a microscope objective (Iens). When the beams came out of the fiber | collimated them using
another lens and then used a grating to separate them. Since the two beams are unequal in power, the leakage from one beam onto
the other was normalized by multiplying it with the ratio of the powers of the two beams. Cross-talk is calculated by taking the ratio
of the normalized leakage through the slit and the unmodulated beam as a function of wavel ength separation.

Results: My resultsindicate that cross-talk takes place. The graphs of cross-talk vs. wavelength separation show two slopes. For
small wavelength separations (< 1.5 nm) cross-talk dropped rapidly with wavelength separation (slope of -19+3 dB/nm) whjle for
larger separations it dropped more slowly (slope of -3 dB/nm). My results also indicate that the normalized cross-talthbetween
two beams (beam 1 onto beam 2 vs. beam 2 onto beam 1) were similar.
Conclusion: My hypothesis was correct; cross-talk takes place in WDM fiber networks and decreases as a function of wavelength
separation. The two different slopes indicate that there may be two processes responsible for cross-talk. Two poss#re solirces
broadband fluorescence from the laser and scattering from the grating. Of these, fluorescence is likely to have a stronger
wavelength dependence. My results also indicate that cross-talk due to amplitude dependent (nonlinear) effects wasfoot a(factor
optical powers <1 mW because the two beam amplitudes were different by an order of magnitude but the normalized crosg-talk
between them was similar.

Summary Statement (in one sentence, state what your project is about.)
A study of cross-talk in wavelength division multiplexed (WDM) optical fiber communication

Help Received in Doing Project (e.g. Mother helped type report; Neighbor helped wire board; Used lab equipment at
university X under the supervision of Dr. Y; Participant in NSF Young Scholars Program) See Display Regulation #8 on page 4.

Father helped with identifying the project, getting equiplent for experiments and collecting data

Ap2/01



