An Introductory User's Manual and Primer for the Guide Star Generator JSG :  A Practical and Portable Artificial Star For All Telescope Optics

---------------------------------------------------------------------------

Part A:

An Introduction to the JSG:  Features and Functions

The JSG is a new, innovative and versatile instrument that can be used to conduct four precision optical procedures:

a) collimate or star test a telescope outdoors regardless of sky conditions

b) collimate or star test small refractors indoors using the unit alone

c) collimate or star test through a host telescope, and 

d) conduct a null test on a parabolic mirror under construction.

Upon preliminary inspection of this unimposing little plastic box, most people are turned off by its simplistic, homemade appearance.  Do not let its homely looks fool you.  This simple instrument is a powerful, must-have accessory for all owners of high quality telescope optics.  It is especially powerful for owners of f10 and longer catadioptric instruments.

JSG has no commercially available competitor and I have not seen another artisan unit as versatile and well-made.  Visual astronomers employing JSG correctly quickly learn that atmospheric conditions are not the only factors determining the quality of their high-magnification views.  Astrophotographers get instant gratification with increased image resolution resulting from properly collimated optics.

At its bottom lies a universal socket allowing the user to attach it to any tripod.  It is important to adjust the height and angle in a way that allows the beam of the JSG to enter your telescope's objective at exactly right angles for best accuracy.  I recommend using a flat sidewalk or a long hallway and measure the exact height from the ground to the center of your horizontal OTA and equal that to the height the JSG beam is parallel the ground.  Use a level to ensure both units are pointing exactly opposite each other, which ensures the beam is parallel to the ground.

The JSG light beam comes through a 100-micron hole, almost exactly 0.10mm in diameter.  At 30cm distance this represents an oversized astronomical object of 67 arc seconds in diameter.  In comparison, Jupiter is usually around 45 arc seconds in its annual opposition.  At a distance of 25m, however, the JSG beam measures 0.83 arc seconds, which happens to be the angular resolution limit of a 140mm telescope.  Usable distance between the scope and the JSG really depends on the close-focus character of the scope under study as much as space constraints.  Small refractors may be tested in a normal room.

A major feature of the JSG is a potentiometer that allows the user to adjust star brightness from Mag 1 to Mag 7. In reality the JSG seems to be a little brighter than actual stars of their measured magnitude, but in practice this is unimportant.  The fact that star brightness can be selected to a known parameter is one of the major features that distinguish this unit.

JSG has a 31.7mm nosepiece, which allows insertion into the eyepiece holder of a telescope.  In this way it is possible to conduct star tests or collimation procedures to a telescope where space is extremely limited.  Using a larger telescope of known optical quality, a smaller objective can be studied by pointing it into the larger scope holding the JSG.  A barlow lens can be inserted between the artificial star and the focuser to multiply focal length.  This enables the user to decrease the angular size of JSG's beam while maintaining equal brightness.  This great feature allows flexibility to test different telescopes.

---------------------------------------------------------------------------

Part B:

The Art and Science of Collimating Schmidt, Dall-Kirkham,

Maksutov and Classical Cassegrains Using the JSG

It is a simple fact that the vast majority of folded-optic Cassegrain telescopes are badly mis-collimated and most Cassegrain owners procrastinate on the learning curve required to accomplish the necessary task of aligning their optics.  Astronomers and astrophotographers who resign themselves to the false notion that a Cassegrain telescope does not really need to be collimated very often do not appreciate the level of precision required nor do they realize the resolution their instrument is capable of.  This is especially true with telescopes having focal ratios greater than f8, and most of our favorite and well-known Cassegraine are much higher that f8, most f10 to f14, some as high as f20.

The constraints of alignment in a scope f10 and above are severe.  Precision is so narrow that in an f12 Mewlon, for example, a mere 1/20th turn to any of the three collimation screws results in a 1-full-quarter turn of the focusing knob of a properly collimated instrument.  Even a slightly mis-collimated Schmidt, Mewlon or Maksutov will therefore never perform anywhere close to its potential and no amount of precise focusing can produce a perfectly-focused image in a poorly-collimated telescope.

Described another way, a 1/16th turn of any collimation screw has the approximate effect of decreasing an objective's 1/10-lambda spec to about 1/4-lambda.  

The practical problem with collimation is having to find the perfect star under the perfect night sky and sacrificing a lovely evening of observing.  This is where the JSG becomes a most necessary accessory.  Any night indoors or a warm overcast night out will do fine.

Cassegrain telescope manufacturers are not in the habit of publishing close focus distances and thus many owners of Maksutovs and Dall-Kirkhams have no idea at what minimum distance their scopes reach focus at.  JSG will help you learn that soon enough, and it is a good idea to extend that distance by a few tens of meters to give enough focuser movement both inside and outside of focus.  Distances of approximately 35-75m should be adequate for most 140-300mm Cassegrains.

The actual process of collimating a Cassegrain is best described in the following link:

http://legault.perso.sfr.fr/collim.html
It is critical to understand the technical process described in this very good lecture and to learn the details particular to your own telescope.  It is especially important to familiarize yourself with the nature of the Airy Disk in your scope.  Large scopes may not show an Airy Disk at all.  Properly collimated Cassegrains of world-class quality will gratify their owners to an extent that eliminates the need to 'trade up' to medium-sized refractors.

As discussed before, adjusting brightness in JSG at each stage of collimation has numerous advantages.  Particularly in the third stage during the construction of a solid, concentric Airy Disk, look for the presence of a very faint, fully concentric secondary Airy Disk.  Collimated to this extent, your telescope will subjectively seem to double in aperture.

In conclusion, to the best of my knowledge no other method, no seeing condition, no technique nor instrument available can come close to the benefits and satisfaction gained in mastering the collimation and star testing procedures for which JSG was designed.  JSG is a hobby in itself, and that's a lot of value for the cost of a single middle-grade eyepiece.
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