Hi Lyn,
As you know, I have been doing some research into the dark datasets.  Here is what I have learned, and a few questions...

1)  The Titan descent dark datasets are saturated after impact, and are not usable.

2) The zero ms datasets from the calibration cycles do not have reasonable values for their null pixels, and therefore cannot be used to determine the exposure dependence of dark current.  Even correcting their null pixels by interpolating other dark datasets does not allow sufficient signal to noise to make an useful determination (The zero ms pixels spend an average of 1100 ms in the memory zone, while the longest, 15 ms exposure accumulate dark current for 1115 ms, on average, so the signal difference is only 1.1%, and we have only about 100 DN average, even for the warmest exposures so the delta signal is similar to the quantization error).
3) However, as you suggested, we can use the F16 data to determine the Image Zone and Memory Zone dark current rates, at the F16 temperature of ~260K (similar to the start of the Titan descent), and use the temperature dependence of the Titan data to extrapolate these values colder.

The remaining problem is that the value of the null pixels are about twice the F16 values at the beginning of the Titan descent (i.e. at the same temperature).  Ergo my first question:

Q1)  Do you know why the Offset plus Serial Register dark current would be higher in the Titan descent case than in the F16 case?   

Here is the raw F16 data...

[image: image1.emf]F16 Dark Datasets (T=258 to 263 K)
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The first 2 hours are simulated descent with 0, 10 and 15 ms exposures (mostly 10 ms).  The 4 cal cycles are readily visible, along with the errant 0 ms O+SR readings.

After the descent some 70 ms exposures were taken, followed by a series of 0.5 and 1000 ms exposures, then a short descent a the end.  The CCD temp climbed from 258 to 263 K during the test.  

From the 10 to 70 ms and 0.5 to 1000 ms exposures the Image & Memory Zone dark currents are calculated and presented below:

[image: image2.emf]F16, DN/s (T = 260.7 to 262.6)
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The Image and Memory Zone dark currents are similar (at about 35 to 40 DN/second) climbing with increasing temperature.  Even using the 10 to 70 ms exposures introduces quite a bit of noise (data on left).  There is a little exposure dependence in the null pixels which can be seen in the 0.5 to 1000 ms O+SR data.   
So looking now at the Titan descent data.  The plot below is similar to the one you sent me, except that it has the O+SR component (from the null pixels) removed, and thus combines the Image and Memory Zone dark current into one value of dwell dependent dark current.  I assume that this is D in the Dark Current Estimation Document Equation:
[image: image3.emf]
The document defines D in this way:  

[image: image4.emf]
Does that sound correct to you?
[image: image5.emf]Titan Dark Datasets
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The out-of-family, blue outlined data points are the zero ms exposures in the cal cycles.

The Serial Register dark current shows more exposure dependency during the Titan descent than during F16.  The following plot shows the temperature dependence of O+SR for the raw Titan Descent data, the O+SR corrected for exposure time, and O+SR corrected for spectral read mode for the spectrometers.
[image: image6.emf]O+SR vs. Temperature
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The value of D is nicely behaved with temperature:
[image: image7.emf]Titan Dark Datasets, D
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D = 1.0732e-09 T6 - 1.3062e-06 T5 + 6.6121e-04 T4 - 1.7817e-01 T3 + 2.6949e+01 T2 - 2.1691e+03 T + 7.2579e+04

