Optical Design





Base Specifications





CCD


512 x 512 pixels


1 cm x 1 cm physical size


Field of View (FOV)


40 degrees vertically and horizontally





Uncollimated Optics





Assuming that the dispersion due to the grating is small compared to the FOV then the physical size of the CCD must subtend 40 degrees.





Calclulating the distance from the opening in the rocket (referred to hereafter as a slit) to the CCD, r, gives a value of 13.7 mm.





� EMBED Equation.2  ���





It would seem reasonable in this case to use a transmission grating half the distance from the slit to the CCD. However, this type of setup seems cramped and adding a filter will only make things even more cluttered.  If this is not a problem then assuming that a transmission grating with a high enough transmission can be obtained then the optics of the instrument should not take up very much space.





A spectral resolution of 5nm/pixel gives a reasonable number of pixels for the spectral interval of the Chappuis Band.  Assuming 400-800nm a total of 80 pixels would be covered, this would also enable the system to image the zeroth order at a seperation of 80 additional pixels from the 400nm light.





To find the grating ruling frequency one can use:





� EMBED Equation.2  ���


where ( is the angular dispersion of light of wavelength (, l is the width of one pixel on the CCD, r is the distance from the grating to the CCD, and d is the number of lines per unit length of the grating. Using the first equation one can find the angle subtended by each pixel of the CCD and using the second equation one can find the number of lines per millimeter necessary for the grating to disperse 5nm into the subtended angle of each pixel.





Using l = 1cm/512 = 19.53(m and r = 7mm (approximately half of 13.7mm) the value of ( is 0.15987(. Using this as the value of (( and 5nm as the value of (( gives a value of d = 1.792(m.  This translates to a value of 558 lines/mm.





�
Collimated Optics





If a collimating lens is used at the front end of the optics then the size of the optics become basically arbitrary.





Using a 10mm diameter collimating lens at the 13.7mm distance gives a f/# for the lens of 2.74.


