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In this step you will advance the sophistication of your model developed in last assignment. We want to incorporate more detail of the transmitter both phenomenological and the using theory. So make sure to make your programming robust enough to allow different models to be incorporated.

1. Improve complexity of bit representation. For every time sample represent the optical field amplitude, phase and instantaneous frequency. Your bit stream should now contain all this info.

2. Allow you zero bits now to contain energy, for example, zero is no longer zero

3. Define an extinction ratio which is the ratio of the average power level in the “ones” to the average power level in the “zeros.” Make this a variable you can keep track of.

4. Incorporate relaxation oscillation frequency in the turn on waveform of your bits transitioning from a zero to a one. 

a. First use a simple phenomenological model, assume some relaxation oscillation frequency r and a decay constant. It is ok to normalize the oscillation frequency and decay constant at first to the bit interval. Make sure this model allows you to later update a calculation of r based on an equation or model. 

5. Now incorporate a simple linear chirp parameter for the initial transmitted waveform. This chirp parameter should drive that actually evolution of the instantaneous frequency part 1 above for each bit. Refer to course notes for definition of linear chirp. 

6. Now model phase noise of the laser by allowing the electrical field phase to change randomly uniformly distributed on the interval [0,2pi]. Let this random phase change occur on a time scale inversely proportional to the laser linewidth. Let the laser linewidth be a random variable in your program.
7. Plot the amplitude, phase and instantaneous frequency for your 10 bits for an extinction ratio of 10dB and a linear chirp parameter of C = 2, a relaxation oscillation frequency of 1.5 = x bit rate and a decay parameter of 1/10 the bit slot. We will broaden this later with other driving functions.
