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An astrograph (astrographic camera) is a
telescope designed for the sole purpose of
astrophotography.

Familiar forms of astrographs:

- Schmidt Camera (different than Schmidt Newt)
- Short FL, low F-ratio APO refractors

- Ritchey-Chretien



Examples of currently mass-produced telescopes
that are (or could be) considered astrographs:

Meadeds Schmi dt Ne wt




Examples of currently mass-produced telescopes
that are (or could be) considered astrographs:

Vixen R200SS
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Examples of currently mass-produced telescopes
that are (or could be) considered astrographs:

Takahashi Epsilon 160 & 180

Epsilon 160




Examples of currently mass-produced telescopes
that are (or could be) considered astrographs:

Borgodos Refractor Astro
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Examples of currently mass-produced telescopes
that are (or could be) considered astrographs:

Tel eVuedos Nagler/ Pezt v




Examples of currently mass-produced telescopes
that are (or could be) considered astrographs:

Various Ritchey-Chretien OTAsS




Buying vs. Rolling Your Own

Reasons that influenced my decision to build:

- Conversations with other ATMs

- Luxury of choosing each component to suit needs/wants
- Quality assurance (éha ha)

- No perfect matches with my needs/wants among commercially-
made astrographs (all require upgrades)

- My compulsive need to build stuff.



Design Tools

Specifications !

Enter all parameters in consistant units of measure [inch, cm, mm).

NEWT 2.5 R

Focal Ratio 5
Diagonal Minor Axis 26
Tube Fixed Diameter Baffles
Tube Inside Diameter 10
Tube Thickness 6.4e-0
Focuser To Front Of Tube 6 )
8—|nch F,fs Newmn]an As‘trograph Mirror Face To Back Of Tube 3.5 Unit n.l Measure
Designad wisi HEWT 2.5 Diagonal too small to admit 100% ray -- NO Focuser e
vignetting of 75% ray at front aperture — NONE Focuser Height z45
Curtalker vignetting of 100% ray at focuser — NONE Spare Focuser In Travel 05 mm
March 9, 2009 \/‘igneﬂmg of OF 75% ray at focuser - YES Additional Height For Camera |1
Focuser Inside Diameter ? Accept Cancel

Tube Length = 41 .52 in.

Dimensions ®
Unit of Measure inch
Primary Mirror Diameter 8.0
Focal Length 40.0
Focal Ratio 5.0
Tube Inside Diameter 10.0

H Tube Thickness 0.0640
I Focuser Height 2.45
Focuser Inside Diameter 2.0

Focuser Extra Travel 0.5
Focuser Camera Travel 1.0
Diagonal Minor Axis 2.6
Diagonal Offset 0.1300
10026 Mlumination Diameter 1.0291
7#5% lllumination Diameter 1.9530
Primary Diameter = 8 in. Secondary Offset = 0.111 in. 100% iluminsted area: Front Aperture Diameter 9.7869
Focal Length = 1016mm Focuser Diameter = 2.010n. Angular FOY = 1 65° Mirror Face to Focuser Hole 30.986
F-ratio = 5.0 Focuser Height = 2.0125 in. Diameter =1.147 in. Focuser to Front End of Tube 6.0
Secondary Minor &is = 2.60in. Focuser Extra Travel = 0.250n. Mirror Face to Back of Tube 3.5
Tube Inner Diameter = 9.872in. Addttional Camera Distance =1.00in. 75% illuminated area: Tube Length 40.486

Tube thickness = 0.064 in. Primary Face to Focuser Hole = 31 .52 in. Angular FOV = 2.86°
Central Obstruction (dia.)= 33% Focuser to Tube Front =6.0in. Diameter = 1.957 in.
Central Obstruction (area) = 11% Primary Face to Tube Back =4.0in.
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Design Highlights

€. a tel escope dddeypurgosea asfraphotography.

Needs & Wants: Manifested in specs:
A8 o ap
A1000mm focal length

AThin or lightweight parabolic
primary

/AMotorized stepper focuser
AFine focusing control ASpacings for camera oL

(extenders may be required for
Almaging first, visual second visual)

AOptical accessories ASpacings with room for optical
(barlow or coma correction) accessories

AMinimal vignetting Fully illuminated imaging@

AClassic newtonian




Design Highlights

Planning for a fully illuminated imager:

A The focal plane is generally fully illuminated in the
center, and gradually tapers off in brightness toward
the edge.

A The 100% zone will have all of the brightness available
from the primary mirror.

A The 75% zone is the area at the focal plane which is
3/4 illuminated by the primary mirror.

Source i NEWT 2.5 Help Files



Design Highlights

Planning for a fully illuminated imager:
Differing design principals for visual vs. imaging:

Visual;

- The larger the eyepiece field lens, the larger areas of 100% and 75%
illumination required.

- However, To see fine details in planetary images and faint nebulae alike,
you need the maximum contrast possible.

- In a newtonian telescope, one of the biggest contrast killers is an
oversized diagonal mirror.

- If possible, the diagonal minor axis should be kept under 20% of the
diameter of the primary mirror.

Source i NEWT 2.5 Help Files



Design Highlights

Planning for a fully illuminated imager:
Differing design principals for visual vs. imaging:

Imaging:
- To attain the brightest image possible and help avoid vignetting, the
Imaging plane should be as fully illuminated as possible.

- This requires substantially larger secondary mirrors than in similarly sized
scopes intended for visual observing.

Typically, a telescope optimized for imaging
will not perform well for visual observing.

Source i NEWT 2.5 Help Files



Design Highlights

Planning for a fully illuminated imager:
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The theoretical limiting magnitude for a & INCH
objective is 13.3.

The obstruction of the primary surface area by the
diagonal is 11% which results in a reduction in
light gathering ability.

Performance

The theoretical resolution [Dawes limit] for a 8 INCH
objective is 0.57 arc seconds.

The obstruction of the diameter of the primary by the
diagonal is 33% . which affects image quality by
increasing diffraction and lowering contrast.

Maximum useful power is about 400 x
[for 50x per inch of aperture].

Minimum useful power is about 29 x
[for a fmm exit pupil].

Angular field of view for the 10025 numinated area is
1.72 degrees. The diameter iz 1.194 inch.

Angular field of view for the 75% iilum=icated area is
2.881 degrees. The diameter is 2 inch.
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Design Highlights

Planning for a fully illuminated imager:
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Materials & Components

Telescope Tube i Hastings Aluminum Pipe
-100 OD, 0.0640 wal l
-Both ends oroll edo
- Heavy but relatively cheap and available
- Variety of finishes




Materials & Components

Spider Vane 1 Protostar Secondary Mirror T Protostar
- Straight 4-vane -2.600 minor axi s
- Built-in secondary offset - ULS Quartz

- Internal dew heater - Interferogram says 1/14th



