Date:
June 11, 2008

Memo:
Slew rate simulation with uniform schedules

From:
Dan MacMillan

I ran simulations using the 16-site uniform sky schedules. For turbulence,  Cn was chosen conservatively (with no site-dependence) at the upper end of the values given by Tobias in his table of seasonal values. The idea was to get an upper bound on the 3D position error as well as to look at the slew-rate dependence. I also wanted to look at the effect of increasing the scan time or the time that the antennas have to stay on source. 
Schedules: st16uni_230X_1_5.skd for 15, 30, 45, and 60 second switching times and st16uni_120_24_230.skd for 120 sec (I only had the non-optimized schedule)
Parametrization: 10 min wet zenith, 60 min clocks, 20 min gradients (least possible for 15 sec switching schedule
Clock noise:  1x10-14 @ 50 min

Observation noise:  4 ps
Troposphere noise: turbulence using Cn = 3.6  x 10-7 m-1/3, h = 2 km, v = 8 m/sec.
In Fig. 1, the slew rates are the ones computed by Bill, where the scan lengths are 5 seconds. In Fig. 2, I modified the required slew rates to account for a 10 second on-source time. For instance the 30 sec switching time schedule could be observed with an azimuth rate of 10.6 deg/s. If  the antenna has to remain on source for 10 sec, the slewing time is reduced from 25 to 20 sec, so that the required slew rate increases to 13.3 deg/s. The effect is to flatten the curve and reduce the marginal rate of improvement with increasing slew rate.
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Fig. 1.  Using the required slew rates computed by Bill Petrachenko for these schedules where the scan times were fixed at 5 sec.
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Fig. 2. Assume that antennas stay on source for 10 seconds
