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James Dire has an M.S. degree in physics from the University of
Central Florida and M.A. and Ph.D. degrees from The Johns
Hopkins University, both in planetary science. He has been a pro-
fessor of physics astronomy at several colleges and universities.
He is the president of Methodist College in Peoria, Illinois.  He
has played a key role in several observatory projects including
the Powell Observatory in Louisburg, KS, which houses a 30-
inch (0.75-m) Newtonian; the Naval Academy observatory with
an 8-inch (0.20-m) Alvin Clark refractor; and he built the Coast
Guard Academy Astronomical Observatory in Stonington, CT,
which houses a 20-inch (0.51-m) Ritchey Chrétien Cassegrain.

Matt Harmston is an educational researcher whose appetite for
the heavens has been whetted by increasing aperture over the
years. More recently, Matt has immersed himself in video
astronomy - a means of probing deeper into the night sky while
making astronomy accessible to all ages and abilities. With this
technology readily available, Matt is considering a career as a
sleep-deprivation research subject.

Stuart Parkerson has been the publisher of Astronomy
Technology Today since its inception in 2006. While working pri-
marily in the background of the company’s magazine and web-
site business operations, he has recently taken a more active role
in contributing content covering industry news and other com-
pany centric topics.

John Wunderlin has had a life-long interest in science and tech-
nology. He owns All-Pro Software and brought the first com-
mercial Bahtinov mask to market at Spike-a.com. John is co-
founder and Chief Cat-Herder of the Iowa County Astronomers in
Dodgeville, Wisconsin and can be found imaging in his backyard
observatory on most clear nights. In his “spare time,” John
moonlights as a member of the Beloit-Janesville Symphony horn
section.

Keith Venables, although graduating in astrophysics, worked in
engineering in the defense industry before retiring n 2018. With
his children grown up, he is enjoying applying his engineering
skills making telescopes and accessories. He is a strong sup-
porter of star parties and has attended the TSP for a number of
years. Something about escaping the dreadful wet and cloudy
English weather! More about Keith can be found at
www.astrokeith.com.



I recently reviewed a Guan Sheng
Optical (GSO) 8-inch classical
Cassegrain telescope (see ATT Volume
13, Issue 5 pages 41-51).  In this arti-
cle, I review the GSO 8-inch GSO
Ritchey–Chrétien.  The classical
Cassegrain would be the better choice
for visual use, while the Ritchey–
Chrétien is the better instrument for
astronomical imaging.

American astronomer George
Willis Ritchey and French astronomer
Henri Chrétien invented the Ritchey–
Chrétien telescope (RCT) in the early
20th Century.  Ritchey actual built
the first RCT in 1927. It had a 24-
inch mirror. The second RCT was a
40-inch built in 1934 for the Naval
Observatory and is currently at their
Flagstaff Station.

Ritchey-Chrétien telescopes are a
type of Cassegrain telescopes designed
to eliminate coma. Unlike classical
Cassegrains, RCTs do not have para-
bolic primary mirrors, but hyperbolic
mirrors. Both have hyperbolic second-
ary mirrors.

Classical Cassegrains usually have
focal ratio (f-number) f/4 primary
mirrors with secondary mirrors that
yield 3x-5x magnification factors. The
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Image 1 - Parallax Instruments 20-inch Ritchey–Chrétien.



overall telescopes are f/12-f/20.  RCT
usually have f/2 to f/3 primary mirrors
with secondary magnifications factors
from 2.5x to 3.5x. The overall focal
ratios are f/7 to f/9, much faster than
classical Cassegrains.  

Comparing RCTs to Schmidt-
Cassegrains telescopes (SCTs), which
usually have secondary mirror magni-
fications of 5x and overall focal ratios
around f/10, the RCTs are also much
faster. With smaller secondary mirror

magnifications, RCTs also have less
field curvature than SCT. Typically
you don’t need to use a field flattener
with an RCT unless using a large for-
mat camera. RCTs with the same pri-
mary mirror diameters have smaller
overall tube lengths than classical
Cassegrains and SCTs.

Ritchey-Chrétien telescopes are
the telescopes of choice for major ob-
servatory instruments. The Hubble
Space telescope is a RCT. My first ex-
perience with an RCT was when I or-
dered a 20-inch RCT for the Coast
Guard Academy’s Astronomical 
Observatory in the year 2001. Back
then only three companies offered 20-
inch RCTs: Parallax Instruments,
PlaneWave Instruments, and RC Op-
tical Instruments. Parallax only made
a few RCT, all in the 20-24 inch size.
I ordered the third 20-inch telescope
they made (Image 1). It was superb.
PlaneWave Instruments and RC Opti-
cal Instruments still make these large,
research-grade RCTs.

Smaller amateur RCT with sizes
down to 6-inch mirrors did not hit the
market until this decade. They are
made by Guan Sheng Optical in Tai-
wan and are sold by Agena Astro,
Astro-Tech, iOptron, Orion Tele-
scopes, and Third Planet Optics
(TPO). The most popular size sold is
the 8-inch model, which starts at
$895 with a steel tube.

I purchased my 8-inch RCT
(Image 2) from Astro-Tech solely for
the purpose of CCD imaging. You can
use an RCT for visual use, but with a
47% secondary obstruction by diame-
ter, the views are not as great as in an
8-inch Newtonian or classical
Cassegrain. Image 3 shows the inside
of the GSO RCT (left) compared to
the inside of the GSO classical
Cassegrain (right). The both look
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Image 2 - Astro-Tech 8” f/8 Ritchey–Chrétien Cassegrain telescope manufactured by 
Guan Sheng Optical in Taiwan.

Image 3 - In insides of the GSO 8-inch Ritchey–Chrétien Cassegrain (left) and GSO 
Classical Cassegrain (right). Note the larger secondary assembly for the RC, required 
for the shorter focal length system.
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pretty much the same – flat black
interiors, baffled to improve con-
trast, identical secondary mirror
cells and spiders. The only real
difference is the RCT has a much
larger secondary mirror, which is
required to obtain the faster focal
ratio.

The 8-inch optical tube as-
sembly (OTA) came with a find-
erscope mounting shoe, one
two-inch focuser extension ring,
two one-inch focuser extension
rings, a two-speed GSO focuser,
a Losmandy-style dovetail plate,
and a Vixen-style dovetail plate.
The focuser is pictured in Image
4. Because I planned to do a lot
of imaging with this telescope, I
decided upfront to upgrade to a Image 4 - The 8-inch Ritchey–Chrétien comes with the standard two-speed GSO focuser.



JMI EV-1 focuser, which I consider
one of the top focusers on the market.
I also purchased a Technical Innova-
tions Robofocus so I could focus the
telescope remotely using my com-
puter. These two upgrades combined
cost almost as much as the OTA! The
upgraded focuser assembly is pictured
in Image 5.

The basic 8-inch RCT comes with
a steel tube. For an additional $500,
the telescope can be purchased with a
carbon fiber tube. Carbon fiber will

not expand and contract with temper-
ature changes like steel, so it should
maintain focus much better as the
temperature drops over the course of
the night. Since I was purchasing a
motorized focuser than can be pro-
grammed to adjust the focus as the
temperature dropped, I opted to buy
the steel tube version of the RCT. Dif-
ferent vendors sell the steel tube ver-
sions with different color exteriors.
The Astro-Tech has a white tube. All
carbon fiber versions have black tubes.

I currently have the telescope
mounted on a Software Bisque Para-
mount MyT German equatorial
mount in a Sky Shed Pod just outside
of Peoria, Illinois (Image 6).  The
mount, focuser and CCD camera are
controlled by a laptop computer in-
side the dome, which I can control re-
motely. When the weather is nice, I set
up a control computer on a picnic
table outside the dome. In the winter,
I set up a computer in my minivan to
stay out of the elements.
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If you use a laptop computer in the field at night, you don't want to lose your
night vision or interfere with other astronomers! The RED EYES Screen Light
Shield products and the all new Computer Cave are the answer. Developed
by an astrophotographer, for the astrophotographer.

RED EYES
Computer Screen Light Shield
The RED EYES
Computer
Screen Light
Shield 
reduces the
amount of
non-red light
coming from your laptop or CRT 
display, or even your TV screen while
using a webcam!

Standard sheet size 9"x15"   $13.95
Large sheet size  11"x16"     $16.95

If you need a more rigid screen cover
for your computer, RED EYES is avail-
able in the acrylic version.

RED EYES
ACRYLIC Computer Light Shield

Standard sheet size 9"x15"   $17.95
Large sheet size  11"x16"     $21.95

Now the same
great RED EYES
especially developed
for your iPhone,
iTouch, iPad, DSLR camera, and all
other handheld devices. Stop the inter-
ference of the bright light from your cell
phone, tablet, or camera at night. And
we now have Xtra Dark Cling available!

RED EYES
"CLING"

Do you need to
protect your
laptop and
prevent the
annoyance of
light pollution at night? The Computer
Cave is the perfect solution for outdoor
computing. During the day, the white
plastic reflects the sunlight and helps
your laptop stay cool. And it also keeps
the dew off of your eyepieces!

Computer
Cave

Computer Cave:  $29.95

Size 3"x 5 1/4" for all iPhones/ cell
phones/DSLR's $5.95
Size 6"x 9" for iPads/tablets  $13.95

Image 5 - The author has replaced the GSO focuser with a JMI EV-1
focuser with a Technical Innovations Robofocus unit.  Imaging is
predominantly done using a Televue 0.8x field flattener/focal re-
ducer to obtain a faster optical system.

Image 6 - The author has the telescope atop a Software Bisque
Paramount MyT German equatorial mount housed in a Sky Shed
Pod observatory.
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Image 7 - Thirty-minute exposure of NGC884 using a SBIG ST-2000XCM CCD camera. Stars as dim as 18th magnitude are captured in
this image. In all images, north is up and east to the left.



For imaging, I added a Televue
0.8x field flattener/focal reducer de-
signed for 800mm -1000mm refrac-
tors (Image 5). This works perfect for
the RC8 flattening the field and re-
ducing the focal ratio from f/8 to a
faster f/6.4. The uncorrected focal
length of the telescope is 1625mm.
With this correction it is 1300mm. As
seen in Image 2 and 6, I had to use all
three of the supplied focuser extension
rings to achieve focus with my CCD
camera. Due to the long optical train
between the back of the telescope and

the CCD camera, I had to attach a
couple of one-pound counter weights
to the objective end of the telescope to
balance the telescope around the dec-
lination axis.

Imaging with this telescope has
been a pure pleasure. My main imag-
ing camera is an SBIG ST-2000XCM.
This is a single shot color camera with
a built in guide chip. I have recently
acquired an SBIG STF-8300C camera
with an off-axis guider using a ZWO
ASI120MC-S camera. I have yet to
test the new camera configuration; so

all images herein are with the older
ST-2000XCM.

Image 7 is the star cluster
NGC884. NGC884 is part of the 
famous double star cluster in Perseus.
This cluster contains myriad orange
and red stars. The image was obtained
with only a 30-minute exposure, but 
I captured stars down to magnitude
18. The star diffraction spikes are a 
result of the telescopes spider vanes. 
I enjoy having the spikes on my 
images. 

The Ring Nebula (M57) in Lyra is
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Image 8 - M57, the Ring Nebula in Lyra captured with a 30-minute exposure using a SBIG ST-2000XCM CCD camera.
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Image 9 - Galaxies M51 and NGC5195 were obtained with a 4-hour exposure through the RC8 telescope.
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shown in Image 8. This 30-minute
exposure easily picked up the 
planetary nebula’s 14.8 magnitude
central star. Also visible is the 15th
magnitude spiral galaxy IC1296 
located 4 arcminutes northwest of
M57. I should note this image was
taken prime focus without the 0.8x
focal reducer/field flattener. No hints
of field curvature or coma appear in
the image.

The RC8 telescope has the capa-
bility to go deep as represented by 
the four-hour exposure of the inter-
acting galaxies M51 and NGC5195
(Image 9). M57 is magnitude 8.1

while NGC5195 is magnitude 9.6.
The image even captured the tiny
edge-on spiral galaxy IC4277, 
magnitude 15.6. IC4277 is to the
upper left on NGC5195. Also in the
image is IC4278, a 17th magnitude
elliptical galaxy. IC4278 is the fuzzy
object to the left of the M57-
NGC5195 pair.

Finally, Image 10 displays a 160-
minute exposure of M77, a 9th mag-
nitude, barred-spiral galaxy in Cetus.
The image captures the galaxy’s bright
core and the bright oval ring sur-
rounding the inner region of the
galaxy. Like the M57 image, star

forming regions and dust lanes are
captured in the image. M77 also has a
faint outer ring surrounding the
galaxy that was captured by this eight-
inch astrograph!

I would defer to the GSO 8-inch
classical Cassegrain telescope for visual
use.  However, for CCD imaging, the
GSO 8-inch Ritchey–Chrétien is an
ideal mid-sized instrument for 
CCD imaging. With or without a
focal reducer/field flattener, the 
images are flat and aberration free.
The telescope is perfect for imaging
star clusters, bright nebula and 
galaxies.

Image 10 - Barred spiral galaxy M77 in Cetus from a 160-minute exposure.
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