Janus data rate:

The high data rate portion of the Earth-viewing spectrometer:

Assume that we are using a pair of 2k x 2k detectors with 4K elements in the spatial direction and 2K elements in the wavelength direction. This type of device employs a shutter for exposure.  An alternate device is a 2k x 2k frame transfer detector with 2k x 1k effective pixels.  We need 6 km resolution or 2k super pixels

A pair of 1k x 1k detectors could replace the 2k x 2k detectors.

Assume a wavelength range from 300 to 500 nm at 1 nm resolution

Assume a wavelength range from 480 to 960 nm at 4 nm resolution

2k elements give approximately 0.35 nm per element

From 300 to 500 nm we would combine 3 pixels onboard to obtain 200 superpixels

From 480 to 960 nm we would combine 12 pixels onboard to obtain 120 superpixels

Total super pixels = 2000 x 320 = 6.4e5 pixels max for transmission to the ground.

Assume that there are 16 bits per pixel (32768 levels)   

This gives 1.02e7 bits per spatial line.  

Exposure time and readout is about 1.1seconds  (~0.6 hours per full globe)

This yields a data rate of 9.3e6 bits per second uncompressed or 4.6e6 bps compressed

	Minimum number of wavelength pixels needed (not a good idea):

Ozone + SO2  300 to 320 at 1 nm                         20 pixels    6 pixels

NO2, HCHO, BrO, O2:O2  340 to 350 at 1 nm    10 pixels    6

NO2    410 to 420 @ 1 nm                                    10 pixels    6

Calcium H and K lines  @ 0.35 nm                       12 pixels   6 

Water Vapor




         6 pixels    6

O2 A band                                                                6 pixels    6

Total





         64             36


Measurements only once per hour (*0.61)   =    2.8e6 bps

Only illuminated pixels  (*0.79)                   =    2.2e6 bps

Estimated Ka band rate is 64 Mbs.  Using a 4-hour downlink, this is equivalent to about 10 Mbs continuous.
The range 250 to 300 nm would be used mainly for ozone profiling.  About 10 wavelength bands would be needed that are 1 nm wide. This would be about a 3% increase in data rate, if we use the same spatial resolution. Probably we would use 12 km resolution (4 superpixels) and reduce the data rate increase to 0.75%.

