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Figure 5.1: A plot of the amplitude against the gain of the circuit for a fixed delay of
397 µs, which has pronounced hysteresis. For the points where the gain is less than
about 1.55, the leftmost set of points were collected by starting with a high gain and
decreasing it. The rightmost set came from increasing the gain starting from a low
value.

5.2 Data Collection

To collect data, various delay values were set (typically at intervals of around

30 µs), and the gain was varied and tested for each in order to ascertain the critical

gain value ω0.

One major complication of this process is hysteresis. This leads to ambiguity as

to what the ω0 value is and should be. As the gain is simply decreased from a higher

value, the circuit continues to oscillate for lower gain values than it would otherwise.

When the gain is slowly raised from a lower value, the circuit can tend to remain

stuck and not oscillate when it otherwise might.

To avoid this issue when finding the critical point, a plot of the amplitude against

the gain value was constructed for each delay value. From there, the amplitude values

can be fit as a square root function of the gain (see Fig. 5.2), in accordance with

theory [2]. The fit was used to obtain ω0 points as in Fig. 5.2. As can be observed

in Fig. 5.1 and Fig. 5.2, the hysteresis creates discrepancies, especially as the gain

approaches the critical point. This necessitates using a regression from the more

consistent points to derive the critical point.

The data in Fig. 5.2 shows the amplitude of the oscillation against the correspond-

ing gain value. Three such points correspond with the graphs in Fig. 5.3, Fig. 5.4,


