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OBJECT: NGC7000

IMAGER: Christoph Kaltseis

TELESCOPE: RASA 36 f2.2

CAMERA: Nikon D850 with ISO400
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Custom Camera Adapter Design Considerations
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In late 2018, Celestron introduced the 8” version of the  
Rowe-Ackermann Schmidt Astrograph. This is the most 
affordable and portable of the RASAs and was intended 
primarily to be used for wide-field astronomical imaging of 
deep-sky objects by amateur astronomers.

When considering the design for a RASA 8, it became 
apparent that it would not be compatible with DSLRs, since the 
body of a DSLR would be much bigger than the desired central 
obstruction for a RASA 8; using a DSLR with a RASA 8 would 
result in reduced image brightness (due to the camera body 
blocking some of the incoming light) and irregular diffraction 
patterns (due to the camera body not being cylindrical). Since 
the DSLR has the longest backfocus distance (i.e. flange focal 
distance) requirement of all commonly used astroimaging 
cameras, the 55mm backfocus requirement could be 
considerably relaxed in order to meet other important optical 
design goals.

Understanding that the RASA 8 would not be compatible 
with DSLRs resulted in design goals that included making 
the optical system as fast as possible while keeping the 
central obstruction as small as possible, and providing great 
performance across at least a 4/3” format image sensor, which 
is the size used in many astronomical cameras and mirrorless 
cameras. Also, it was possible to extend the spectral range to 
390-800nm in order to take advantage of popular consumer 
cameras that have decent response to wavelengths above 
the 700 nm limit of the visual spectrum. This means that some 
light outside the visual spectrum will be well-focused in RASA 
8 images, creating detail not otherwise able to be seen. For 
telescopes not optimized for wavelengths beyond the visible 
spectrum, this light will be unfocused and can actually degrade 
images. This is why some other setups require IR-cut filters, so 

that the unfocused light outside the visible spectrum is blocked 
and doesn’t reach the sensor. For the RASA 8, an IR-cut filter 
should not be required. This allows users to catch even more 
detail in their images, details that cannot normally be seen with 
the human eye.

Although the design was optimized for a 22mm diameter 
image circle, performance and field illumination is still quite 
good across a 32mm diagonal sensor. This makes the RASA 8 
an excellent choice to use with APS-C size sensors, like those 
found in popular astronomical and mirrorless cameras.

In addition, Celestron also implemented the Ultra-Stable 
Focus System (USFS) into the RASA 8 to help further prevent 
focus shift and mirror flop. This provides easier focusing without 
the need to refocus as the astrograph is slewed across the sky. 
At the heart of this system is a precision linear ball bearing 
that the primary mirror moves on, which helps to constrain any 
unwanted lateral motion of the primary mirror. This was the first 
implementation of the USFS, and it worked so well and was 
so well received by users that this new focuser design was 
implemented into the RASA 11 in January 2020.

Like the other RASAs, the RASA 8 also utilizes a removeable 
optical window, which is intended to be removed if any 
additional flat glass, like a filter or camera optical window, is 
added into the light path. This maintains the high-quality optical 
performance of the astrograph, since it is such a fast optical 
design. Celestron currently offers a Light Pollution Imaging 
Filter for the RASA 8; its transmission spectrum is the same 
as the LPI Filter for the RASA 11. Another option for filter use 
is to employ a “filter drawer” between the camera and RASA 8 
camera adapter. These filter drawers are readily available from 
several manufacturers.

8”

APPENDIX D:  
8” Rowe-Ackermann Schmidt Astrograph
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RASA 8 Specifications
#91073

Suggested Retail $1,699

Optical Design Rowe-Ackermann Schmidt

Aperture 203mm

Focal Length 400mm

Central Obscuration 94mm (46% of aperture diameter)

Focal Ratio f/2.0

Design Wavelength Range 390 to 800 nm

Design Linear Field of View 22.0mm

Design Angular Field of View 3.2 degrees

Aperture Collecting Area 25400mm2

Back Focus, M42 Camera Adapter 25mm

Back Focus, from Reference Surface 28.7mm

On-Axis RMS Spot Size < 3.70 microns diameter

Everywhere RMS Spot Size < 4.55 microns diameter

Encircled Energy (390-800 nm) > 90% inside 8.4 micron circle

Clear Optical Filter, clear aperture 43mm

Clear Optical Filter, diameter 46mm

Clear Optical Filter, thickness 2.0mm

Clear Optical Filter, coating Broadband AR multi-coated

Optical Filter, thread dimensions M55 x 0.75

Image Scale (arcseconds per pixel) 0.51 x pixel size in microns

Vignetting, Relative Illumination 100% at 2mm off-axis
98% at 4mm off-axis
97% at 6mm off-axis
96% at 8mm off-axis
93% at 11mm off-axis (edge of field design)

Optical Coating, Primary Mirror Starbright XLT reflective coatings

Optical Coating, Schmidt Plate StarBright XLT anti-reflective coatings

Optical Coating, Corrector Lenses Broadband AR multi-coated

Focuser Ultra-Stable Focus System (USFS)

Focuser Rate 1.0mm/turn

Focuser Direction CCW moves mirror forward

Cooling Fan 12 VDC, tip polarity + (positive)

Maximum Camera Weight 9.1 kg (20 pounds)

Total Weight, Telescope Kit 7.7 kg (17 pounds)

Optical Tube Length 630mm (24.8 inches)

Optical Tube Diameter 235mm (9.3 inches)

Mounting Heavy-duty CGE dovetail rail

8”
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8”

OPTICAL DESIGN
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Custom Camera Adapter Design Considerations
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OBJECT: Barnard 33 & NGC 2024, Horsehead and Flame Nebulae 
IMAGER: Michael Jäger 
EQUIPMENT: RASA 8” f/2.0
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OR EMAIL: RASA@celestron.com
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