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Actions
A. Go over the minutes of last call
Comments: 
1. The single mode launch is for center launch and offset launch condition. Vortex launch needs to be considered differently.
2. The actual beam size from a step index single mode fiber maybe larger than the suggest beam size, which is 7 μm FWHM Gaussian beam 

B. Discussion of polarization effects

Reviewed Infineon findings (many thanks to Joerg Kropp)
Please see http://www.ieee802.org/3/aq/public/upload/kropp_3_1004.pdf Outline:
1. An OM1 “worst case” benchmark fiber was measured in the lab with a bandwidth about 500MHz*km @ 1300nm with controlled offset launch (one piece fiber length of 200m)

– Strong defects in the area 0 to 10µm radius

– Smooth profile for the outer core larger than 14µm radius

2. Observation of polarization sensitivity of the pulse shape at small offsets as well as offsets around 20µm

3. The polarization variations are observed also for the unspooled fiber lying loosely on the ground

 Conclusion:
1. Polarization effects are very small in fibers with low profile distortions.

2. Polarization effects are very small if the excited mode groups have the same velocity and no significant pulse broadening is observed.

3. Polarization effects can occur if two or more mode groups with different velocities are excited which results in a pulse broadening. Different polarizations excite a different power distribution between the modes which changes the pulse profile and influence the transmission quality.

4. Fiber manipulation influences the transmitted signal (by changing the polarization state in the fiber) but seems not to influence the size of the polarization effect significantly.

      Following discussions:

1. From the data collected so far, polarization dependency is similar using DFB laser or FP laser
2. Polarization effect is more like the power transfer between different modal groups and it is a low frequency phenomena. In a low speed system such as 1Gbit/s, this effect may be considered as modal noise.
3. The polarization induced pulse distortion can be estimated by eye closure penalty or PIE penalty.

4. Both center launch and offset launch condition have the dependency of input polarization state, depending on the perturbation of the index profiles. If the input optical beam is launched to the area that has a large DMD, the polarization effect is strong.
5. The cause of polarization dependency in the MMF link may be due to asymmetric fiber core or asymmetric perturbation of the index profiles.
6. The asymmetric fiber core can cause PMD effect.

7. In manufacture process, fiber is rotated when it is drawn, making the core symmetric. However, the platform may not be perfect straight, which cause the asymmetric of the fiber. This can be process dependent. The specified core no-circularity is less than 6% for 50 μm fiber
8. Following discussion 6, OM3 fibers may also have similar effect, if enough samples are collected.

9. More investigation needs to be done to merge the measured data and theory. David suggested a reference. Saijonmaa et al., Applied Optics Vol. 19 No.14 (15Jul1980) p.2442.
10. Whether the asymmetric feather should be included in the link model, or introduce certain penalty.

Review the approach used by Optium to simulate the polarization effect

1. Variation of input polarization state causes the corresponding rotation of modal fields.

2. Offset input beam breaks the symmetry and causes energy transfer among different modes. 

3. Polarization dependent loss at the receiver or connectors in conjunction of power transfer induces the time domain pulse variation. 

    Following discussions:

         The group does not reach an agreement.

Opinion 1: To compute the overlapping integral with a small and exocentric (some offset) input beam the axial symmetry will be broken. The coupling coefficient of the modal field will depend on the cylindrical location of the input beam. For each given mode LP(l,m) the overlapping integral leads to two different values for each of the two intrinsic degenerate solutions (sine and cosine), which causes the energy transfer between these two modes. If there is modal selective loss in the link, the intensity of this mode is not constant any more. For certain launch condition more than one modes/modal groups may be excited. As different modes travel at different velocity, pulse distortion is observed.
Opinion 2: Due to the symmetric of the fiber, the power excited in each mode is independent of the polarization variation of input beam.

C. Discussion of the effect of input beam size

The optimal input beam size is smaller for offset launch than that for center launch case. Variation of pulse distortion introduced by offset is larger than that introduced by input beam size. Therefore, input beam size maybe considered as a second order effect.

Concerns:

1. The DMD measurement as a function of radium seems smoother in Cambridge’s data than measured result 

2. The spot size used in the calculation may not match the one used in measurement. If the input beam excites one more/less modal group, the result may be different

3. The difference of measured DMD and simulated DMD needs to be quantified.

Next Meeting

18th Oct, 2004 (Monday), 11am east coast, 8 am west coast and 4 pm UK[image: image1.png]



