
Optics of the Mees telescope, finder, cameras and eyepieces

Expanded from an ancient Mathcad document on the occasion of designing mounting
hardware for the new SBIG STX-16803 camera and Shelyak LHIRES III spectrometer.

Updated 27 October 2013  DMW

Reference:C:\Program Files (x86)\Mathcad\Mathcad 14\template\Dan's constants and formulas 1.xmcd

1. Mees 24" telescope prescription

Primary mirror

Dp 24 in fp 84 in rp fp 2 εp 1

Secondary mirror

Ds 6.55 in f2s 62.69 19.5( ) in f1s 21.31 in
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Boller and Chivens says it's 28.78 in. 
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Interapex distance: zs f2s 19.5 in
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Effective focal length and plate scale at classical Cassegrain focus:
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13.499 Boller and Chivens says 13.5.

Radius of unvignetted FOV: UFOVm 12 arcmin

Defocus at edge of FOV:
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In terms that RayTrace and Zemax and OSLO like:

Dp 60.96cm rp 426.72cm εp 1 zs 159.233cm

Ds 16.637cm rs 146.148cm f2s 208.763cm εs 1.7

2. 6" finder telescope (refractor, achromat doublet objective)

Df 6 in ff 10 Df PSf
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Radius of unvignetted FOV, degrees (field stop at eyepiece):
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3. 8" Meade portable telescope (Schmidt-Newtonian)

DM 8 in fM DM 4 PSM
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Radius of unvignetted FOV, degrees (field stop at eyepiece):
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For calculations:
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Eyepieces commonly in use:

Main telescope Finder Meade

55 mm Ploessl 40 mm Kellner 40 mm Ploessl
41 mm Panoptic 26 mm Kellner 20 mm Ploessl
6.3 mm Erfle 13 mm Nagler 9.7 mm Ploessl
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Angular magnification, exit-pupil diameter and location (very crudely)
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And apparent FOV:
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261 degrees? This is why the Erfle isn't any good -- nor would the Nagler be, at the
cass focus. But the Nagler (max 82-degree apparent field) would be great on the other
two telescopes. Maybe we should get a 22-mm Nagler next time we have $525.

Cameras and CCDs in common use:

ST-i KAI-0340 648x486
ST-7MEI KAF-0401E 765x510
ST-9XE KAF-0261E 512x512
STX-16803 KAF-16803 4096x4096

All the KAF CCDs are full frame.

Active-area and pixel dimensions:
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The autoguider CCD in the STX-16803 is the same as that in the ST-i. The one in the
other two cameras is a TI TC-237, which is very similar to the KAI-0340 (657x495,

4.9x3.7 mm, 7.4 μm pixels) except for larger read noise (12e- vs 8.6e-) and smaller well

depth (20ke- vs. 25ke-), and the fact that it's a frame transfer CCD rather than interline.

Fields of view (width or diameter):
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Summary

Key:
                         24-inch     6-inch       8-inch
ST-i
ST-7MEI
ST-9XE
STX-16803

Field of view on the sky, arcminutes:
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Pixel size, arcseconds:
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