Reasons for using a modern backthinned CCD.

1)  Faster readout (This is the primary reason).

2) Lower read noise.

3) Better QE without needing the hafnium coating (hafnium is uncommon technology).
With our recent suggestion to replace the water vapor channels by the oxygen A band channels, the scientific focus of the mission moved even further towards cloud-climate studies.  As I understood from Jay, the current CCD the readout time for each channel is 16 seconds. This is also the time between measurements using two adjacent channels, which are required for most of the science products. This is enough time for cloud motions and cloud growth to degrade the cloud algorithms significantly, and to affect all of the other two or three channel retrievals (ozone, vegetation, etc.). Furthermore if we want to take advantage of correlated observations between   the two oxygen bands (four channels for A-band and B-band), it will take 16*3=48 sec.  For this time, interval, clouds not only move and grow, but also substantially change their  macro- and microphysics. From the remote sensing point of view, it will be much harder to take the full advantage of the two oxygen absorbing bands and to retrieve cloud (and aerosol) properties.  As I understood, with a new state-of-the-art CCD the readout time can be reduced to 1-2 sec between neighboring channels and to 4-5 sec between the two oxygen bands.

The reduced readout time will affect the accuracy and the fraction of good retrievals for other products as well.  For example, for the vegetation products the reduced readout time will increase the chances of having cloud-free pixels available for retrievals. The same is true for aerosols and, to a lesser degree, for ozone.

Below are some basic requirements for a new CCD prepared by Jay:

- The readout time should be as short as possible (< 2 sec).
- If there is a tradeoff between readout time and read noise, then slightly more readout time should be the choice. For example, if 1 second is possible, but if 2 seconds has less noise, then go with 2 seconds

- Back-thinned for response between 280 and 900 nm

- QE as high as possible in the UV even if QE in the visible range has less sensitivity
- Use 15 micron pixels to keep the CCD the same physical size as now.

Tradeoff study

There is an advantage in reducing the number of pixels in CCD (from 2048x2048 15 micron pixel to 1024x1024 30 micron pixel) and thus increasing spatial resolution, and improving SNR, and speeding up readout time. The readout time would decrease by at least a factor of 4 to about 0.3 seconds and the transmit time to earth would decrease by a factor of 4. 

The combination of increased SNR (SNR = 260 to SNR = 400) and more measurements per hour would be a significant improvement. 

Because of the existing optical point spread function of EPIC, the native resolution of EPIC is not much different that would be provided by a 1024 x 1024 CCD. The current real spatial resolution of EPIC is 10 km. Using a 1024x1024 CCD would reduce it to 12 km. Scientifically, the reduction is not important.

To make a comprehensive comparison one needs to remeasure the point spread function with the new optics.  The new numbers would be supplied by Lockheed.
