
The Starizona Apex ED 0.65x Reducer/Flattener is  designed to provide a wide,  corrected field of view for
imaging with apochromatic  refractors,  Ritchey-Chretien,  and Meade  ACF telescopes.   The Apex uses  a  5-
element optical design with extra-low dispersion (ED) glass to provide excellent image quality over a 30mm
image circle, suitable for sensors up to APS-C format.

There are two versions of the Apex ED reducer.  The Apex ED-L is designed for telescope with focal lengths of
500mm or longer.  The Apex ED-S is designed for telescopes with focal lengths under 500mm.

Attaching to the Telescope

The Apex ED reducer has a 2” diameter barrel and can simply slip into any 2” focuser and be held that way.
However,  some  focusers,  even  those  with  brass  clamp  ring  designs,  can  introduce  a  slight  tilt  in  the
reducer/camera assembly which can possibly degrade the image quality over the full field.  Many apo refractors
have focusers with removable end caps that reveal threads that the Apex ED can attach to with optional threaded
adapters.   Starizona  makes  adapters  for  many  common  telescopes  brands,  including  SkyWatcher,  Explore
Scientific,  William Optics,  Stellarvue,  Astro-Tech and others.   We can also make  custom adapters  for  less
common setups.



The Apex ED reducer and the threaded adapters include small shims that can be used to fine tune the backfocus
between the reducer and the camera.  Which brings us to the most important step.... 

With great power comes great responsibility.  Know your backfocus!

As with any field flattener or focal reducer, there is a nominal backfocus distance between the Apex reducer and
the camera sensor.  This distance depends on the focal length of the telescope being used.  The table below
shows the correct distance for various focal length ranges.

Apex ED-L

Telescope Focal Length Backfocus

500-600mm 58mm

600-700mm 57mm

700-900mm 56mm

>900mm 55mm

Apex ED-S

Telescope Focal Length Backfocus

300-350mm 62mm

350-450mm 60mm

450-500mm 59mm

The large reduction factor of the Apex ED reducer requires the backfocus to be kept quite accurate for the best
performance over large sensors.  Ideally the backfocus will be correct to within 0.5mm for ideal performance.
To this end, we include small shims to allow adjustment of the backfocus for each setup.  Adjustable adapters are
also helpful and recommended when possible.

The image below shows (highly magnified) what happens to the shape of stars in the corner of an image when
the backfocus is too long or too short.  This may be helpful in determining what adjustments might need to be
made.  There is a range of tolerances on the backfocus of most cameras, and the actual backfocus of a camera
may vary from the nominal published value.  This may need to be compensated for even if your backfocus is at
the expected value.



The Apex ED includes three shims that fit around the M42 threads on the camera side of the reducer; two are
1mm thick and one is 0.5mm thick.  The optional threaded adapters also include an additional 1mm thick shim,
either to fit M42 threads or M48 threads depending on the style of the threaded adapter.

The threaded adapters take up between 1mm and 4mm of backfocus depending on the style of the adapter.  This
needs to be taken into account for backfocus calculations when using the threaded adapters.

Example Backfocus Calculations

Let's say you are going to use the Apex ED-L on a SkyWatcher Esprit 100 telescope with the M48 threaded
adapter and a ZWO cooled camera.  The Esprit 100 has a focal length of 550mm, so according to the table
above, the required backfocus is 58mm.  The M48 threaded adapter takes up 1mm of backfocus.  The ZWO
cooled camera has a backfocus of 17.5mm.  The camera includes a 16.5mm long spacer and a 21mm spacer.  So
the setup could be as follows:

Using the Shims

The included shims are design to fit around the M42 or M48 threads on the Apex or the threaded adapter (or
anywhere in the optical path where there are such threads).  Note the male threads on the Apex and threaded
adapters have a length of 3mm.  It is not recommended to use more than 1mm of shims on any one male thread
because it will reduce the available length of threads to attach other components.

One way to use the shims is to place one shim on top of the Apex ED reducer.  Then attach the threaded adapter
and install a second shim on top of the adapter as shown below.



Using Filters

The telescope side of the Apex ED reducer is threaded for standard 2” (48mm) filters.  This is a convenient place
to put a light pollution filter if you are using a one-shot color camera.

It is also possible to use filters between the Apex ED and the camera, as in a filter wheel for a monochrome
camera or in a Filter Slider for color or monochrome cameras.  In this case, the optical thickness of the filter
should be taken into account.

The optical thickness of a filter is 1/3 the physical thickness of the glass in the
filter.  Most filters are between 1.5 and 3mm thick, so they require increasing
the backfocus by 0.5 to 1mm.

For example, say you are using a SkyWatcher Esprit 100 with a nominal backfocus of 58mm and you add an
Optolong filter, which has a glass thickness of 1.85mm and thus an optical thickness of 0.6mm.  So the required
backfocus now becomes 58.6mm.  Adding the 0.5mm shim to the example setup above would be sufficient to
get the nominal performance.

Apex ED Specifications

Reduction Factor: 0.65x
Image Circle: 30mm
Backfocus: 55-62mm (depending on telescope focal length) 
Optical Design: 5 elements with ED glass, fully multi-coated 
Barrel Diameter: 2" 
Camera Thread: M42 (T-thread) 
Filter Thread: M48 (2" filter) 
Overall Length (Apex ED L): 2.97" 
Weight (Apex ED L): 0.7 lbs 
Overall Length (Apex ED S): 3.26"
Weight (Apex ED S): 0.72 lbs


