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 Prod uct Eval u a tion: SBIG ST-2000XCM Pt2
                                  by  
                           Rob ert C. Price

The SBIG (Santa Barbara In stru ment Group)
ST-2000XCM is a CCD cam era with in te grated
elec tron ics and built-in TC-237H CCD for self
guid ing.  The ST-2000XCM CCD can pro duce a
one shot color im age or a black and white im age. 
Part one of the ST-2000XCM CCD eval u a tion was
pub lished in the April/May 2007 is sue of the
ASTRO GRAPH and dis cussed im age qual ity and
noise elim i na tion meth ods.  Part 2 of this eval u a tion 
will look at the self guide abil ity of the
ST-2000XCM. The self guide test ing was done
with a Tele Vue NP-101 re frac tor and a Celestron
C-8 SCT.  Both in stru ments were mounted on a
Losmandy G-11 Ger man equa to rial mount.  The
self guide test with the NP-101 showed that the
ST-2000XCM could guide the NP-101 and G-11
mount about as ac cu rately as  guid ing  done with the 
mark 1 eye ball and a sep a rate 80mm, 910mm fo cal
length guide scope mounted side by side by means
of a Losmandy side by side dove tail plate.  This side 
by side dove tail plate can mount the 80mm guide

scope and the au thor's C-8 or C-11 side by side, but
this com bi na tion does not work well be cause the
C-8 and C-11 both show star drift caused by me -
chan i cal or ther mal prob lems.  The NP-101
mounted side by side with the 80mm guide scope
shows no drift, even with ex po sures of 20 min utes. 
The self guid ing test done with the C-8 at F/10
showed un ac cept able drift or mis-guid ing about
half the time with 5 min ute ex po sures.  This au thor
sus pects the G-11 mount has too much R.A. pe ri -
odic er ror and as a re sult the ST-2000XCM is mak -
ing too many cor rec tions.  The au thor will up grade
the worm gear to see if there is any im prove ment
and pro vide an ad den dum to this ar ti cle at a later
date.  Fig ure 1 be low is an ex am ple of the poorer
self guid ing ef forts while the im age on the top of
page 85 is a better ex am ple of the ST-2000XCM
self guid ing.  Fig ures 2 and 3, 4 and 5, and 6 and 7
com pare the self guid ing ca pa bil ity of the
ST-2000XCM with nor mal guid ing done by the au -
thor using a sep a rate 80mm guide scope.  Fig ures 4
and 5 are not an ex act com par i son be cause a coma
corrector/re ducer was used, re sult ing in the C-8
work ing at F/6.3 (Fig ure 5), in stead of F/10 ( Fig ure
4).

Above, Fig ure 1: SBIG 2000XCM prod uct eval u a tion part 2.  Shown above is a 5 min ute self guided ex po sure of the
Ring Neb ula taken with a C-8 at F/10 and G-11 mount.  This and about half the 5 min ute ex po sures showed star trails. 
The im age on the top of page 85 was taken the same night un der the same con di tions and shows better self guid ing.



84  the ASTRO GRAPH   June/July 2007

Above, Fig ure 3: SBIG 2000XCM prod uct eval u a tion part 2.  Shown above is a 5.5 min ute ex po sure of the Ring Neb -
ula taken with a Hutech mod i fied Canon 350D at 400ASA and a Tele Vue NP-101 at F/5.4.  The im age was guided
using an 80mm guide scope mounted to the G-11 mount by means of a Losmandy side by side dove tail plate.

Above, Fig ure 2: SBIG 2000XCM prod uct eval u a tion part 2.  Shown above is a 5 min ute self guided ex po sure of the
Ring Neb ula taken with a Tele Vue NP-101 at F/5.4 and G-11 mount.  The rea son the above im age lacks the
blue-green color in the neb ula's cen ter is that trans par ency was poor and sky pol lu tion great when this im age was
taken from the au thor's back yard 28 miles south of Wash ing ton DC.  The im age be low was taken un der good trans -
par ency con di tions.



June/July 2007   the ASTRO GRAPH   85

Above, Fig ure 5: SBIG 2000XCM prod uct eval u a tion part 2.  Shown above is a 5 min ute ex po sure of the Ring Neb ula
taken with a Hutech mod i fied Canon 350D at 400ASA and a C-8 with a coma corrector/reducer at F/6.3.  The im age
was guided us ing an 80mm guide scope mounted to the G-11 mount by means of a Losmandy side by side dove tail
plate.

Above, Fig ure 4: SBIG 2000XCM prod uct eval u a tion part 2.  Shown above is a 5 min ute self guided ex po sure of the
Ring Neb ula taken with an 8 inch C-8 at F/10 and G-11 mount.  The rea son the above im age lacks the blue-green color 
in the neb ula's cen ter is that trans par ency was poor and sky pol lu tion great when this im age was taken from the au -
thor's back yard 28 miles south of Wash ing ton DC.  The im age be low was taken un der good trans par ency con di tions
from an area just south of Blue Knob, PA.  The above im age showed good self guid ing.
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Above, Fig ure 6: SBIG 2000XCM prod uct eval u a tion part 2.  Shown above is a 5 min ute self guided ex po sure of the
M51 taken with a Tele Vue NP-101 at F/5.4 and G-11 mount.  The rea son the above im age lacks the gal axy arm de tail
is that trans par ency was poor and sky pol lu tion great when this im age was taken from the au thor's back yard 28 miles
south of Wash ing ton DC.  The im age be low was taken un der good trans par ency con di tions from an area just south of
Blue Knob, PA.

Above, Fig ure 7: SBIG 2000XCM prod uct eval u a tion part 2.  Shown above is a 5 min ute ex po sure of the M51 taken
with a Hutech mod i fied Canon 350D at 400ASA and a Tele Vue NP-101 at F/5.4.  Im age was guided us ing an 80mm
guide scope mounted to the G-11 mount by means of a Losmandy side by side dove tail plate.
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Above: M8 and M20, the La goon and Trifid Neb u lae, pho to graphed by Lee C. Coombs on 13 Au gust 1999 us ing a
70mm f/5.1 TV Pronto.  Ex po sure was 30 min utes on Ektachrome 200 pro fes sional film.
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Above: The con stel la tion Cygnus and Milky Way pho to graphed by Lee C. Coombs on 16 Au gust 2001 us ing a 35mm
lens at f/3.5.  Ex po sure was 30 min utes on Ektachrome 200 pro fes sional film.
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Above: South ern part of NGC 7000, the North Amer i can Neb ula, pho to graphed by Lee C. Coombs on 30 June 2005
us ing a 10 inch F/5 New to nian.  Ex po sure was 30 min utes on Ektachrome 200 pro fes sional film.
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       As tro phot ogra phy for June and July

                                       by 
                            Ralph Proc tor 

Mercury be gins June as an eve ning ob ject high in
the west ern sky and reaches a great est east ern elon -
ga tion of 18 de grees on 2 June when it will be good
pho to graphic po si tion with a dec li na tion of plus 25
de grees.  Dur ing the re main der of June Mer cury
moves lower in the west ern sky and is lost in the
Sun’s glare dur ing the last week in June.  Mer cury
reaches in fe rior con junc tion with the Sun on 28
June and emerges from the Sun’s glare in early July
as a morn ing ob ject low in the east ern sky.  Mer cury 
reaches a great est west ern elon ga tion of 20 de grees
on 20 July when it will be in good pho to graphic po -
si tion with a dec li na tion of plus 21 de grees. 
Ve nus be gins June as an eve ning ob ject high in the
west ern sky.  Dur ing June and July Ve nus moves
higher in the west ern sky and reaches a great est
east ern elon ga tion of 45 de grees on 9 June. 

Lu nar Dec li na tion and Di am e ter:

The Moon’s wax ing and wan ing cres cent phases
will be lo cated high on the eclip tic and in ex cel lent
pho to graphic po si tion dur ing June (June 15) and
July (July 13), with an ap par ent dec li na tion of up to
+28 de grees.

Mars be gins June as a morn ing ob ject low in the
east ern sky in the con stel la tion Pis ces.  Mars moves
into the con stel la tion Aries in late June and then
into the con stel la tion Taurus in late July.  Dur ing
June and July Mars moves higher in the east ern sky,
in creases in bright ness from mag ni tude +1.8 to
+0.5, and in creases in di am e ter from 5.8 to 7.0 arc
sec onds.
 
Ju pi ter be gins June as a morn ing ob ject high in the
east ern sky in the con stel la tion Ophiuchus and
reaches op po si tion with the Sun on 5 June.  Dur ing
June and July Ju pi ter moves lower in the west ern
sky, de creases in bright ness from mag ni tude -2.6 to
-2.4, and decreases in di am e ter from 45.7 to 42.1
arc sec onds.

Sat urn be gins June as an eve ning ob ject in the
west ern sky in the con stel la tion Leo.  Dur ing June
and July Sat urn moves lower in the west ern sky, de -
creases in bright ness from mag ni tude +0.5 to +0.6,
and de creases in di am e ter from 17.5 to 16.3 arc sec -
onds.

Ura nus be gins June as a morn ing ob ject low in the
east ern sky in the con stel la tion Aquar ius, hav ing
reached con junc tion with the Sun on 5 March. Dur -
ing June and July Ura nus moves higher in the east -
ern sky, in creases in bright ness from mag ni tude
+5.9 to +5.8, and in creases in di am e ter from 3.48 to
3.65 arc sec onds. Ura nus is lo cated at R.A. 23 hours 
19.5 min utes dec li na tion -05 de grees 12 min utes on
15 June and at R.A. 23 hours 19.0 min utes dec li na -
tion -05 de grees 16 min utes on 15 July.

Nep tune be gins June as a morn ing ob ject low in the 
east ern sky in the con stel la tion Capricornus, hav ing 
reached con junc tion with the Sun on 8 Feb ru ary.
Dur ing June and July Nep tune moves higher in the
east ern sky,  in creases in bright ness from mag ni -
tude +7.9 to +7.8, and in creases in di am e ter from
2.30 to 2.34 arc sec onds. Nep tune is lo cated at R.A.



21 hours 37.5 min utes dec li na tion -14 de grees 27
min utes on 15 June and at R.A. 21 hours 35.5 min -
utes dec li na tion -14 de grees 38 min utes on 15 July.

Pluto be gins June as a morn ing ob ject high in the
east ern sky in the con stel la tion Sag it tar ius.  Dur ing
June and July Pluto moves higher in the east ern sky
and reaches op po si tion with the Sun on 10 June. 
Dur ing June and July Pluto re mains con stant in
bright ness at mag ni tude +13.9.  Pluto is lo cated at
R.A. 17 hours 50.2 min utes dec li na tion -16 de grees
23 min utes on 15 June and at R.A. 17 hours 47.1
min utes dec li na tion -16 de grees 26 min utes on 15
July.

Events:

Antares will be oc cult ed by the Moon on 1 June (01 
hours uni ver sal time) for the south ern por tion of
South Amer ica,  part of Antarctica, and the
southwest ern part of the In dian Ocean; on 28 June
(08 hours uni ver sal time) for west ern Oceania, the
west ern tip of Antarctica, and the south ern part of
South Amer ica; and on 25 July (16 hours uni ver sal
time) for the south ern tip of Af rica, most of
Antarctica, the south ern part of Aus tra lia, and the
south ern part of New Zealand.
Venus will be oc cult ed by the Moon on 18 June (15
hours uni ver sal time) for west ern Asia, Eu rope, the
Brit ish Isles, Green land, and north ern Can ada.
Neptune will be oc cult ed by the Moon on 03 July
(19 hours uni ver sal time) for the Bellinshausen Sea
in Antarctica; and on 31 July (01 hours uni ver sal
time) for part of Antarctica and the Kerguelen Is -
land.
Sat urn will be oc cult ed by the Moon on 19 June (08 
hours uni ver sal time) for Ja pan, cen tral Asia, and
the east ern part of Eu rope; and on 16 July (23 hours
uni ver sal time) for the Ha wai ian Is lands and the
west ern part of the cen ter of South Amer ica.
Regu lus will be oc cult ed by the Moon on 20 June
(00 hours uni ver sal time) for east ern Si be ria, all but
the north east ern part of North Amer ica, the Ca rib -
bean, and north west ern South Amer ica; and on 17
July (09 hours uni ver sal time) for Eu rope, the Brit -
ish Isles, the south west ern part of Asia, In do ne sia,
the south ern Phil ip pines, and north west ern Aus tra -
lia.
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Back is sues of the ASTRO GRAPH in its printed
for mat are still avail able for $1.50 each ($2.00 for
each color is sue) plus post age.  Cur rently the fol -
low ing is sues are avail able:
Vol ume No.   6 is sue 6
Vol ume No.   7 is sue 5 and 6
Vol ume No.   8 is sue 11, 3, 4, and 5
Vol ume No.   9 is sue 1, 4, 5, and 6
Vol ume No. 10 is sue 2, 3, 5, and 6
Vol ume No. 11 is sue 1, 2, 31, 4, 5, and 6
Vol ume No. 12 is sue 1, 2, 3, 4, 5, and 6
Vol ume No. 13 is sue 1, 2, 3, 4, 5, and 6
Vol ume No. 14 is sue 1, 2, 3, 4, 5, and 6
Vol ume No. 15 is sue 1, 2, 3, 4, 5, and 6
Vol ume No. 16 is sue 1, 2, 3, 4, 5, and 6
Vol ume No. 17 is sue 1, 2, 32, 4, 5, and 6
Vol ume No. 18 is sue 1, 4, 5, and 6
Vol ume No. 19 is sue 1, 2, 3, 4, 5, and 6
Vol ume No. 20 is sue 1, 2, 31, 4, 5, and 6
Vol ume No. 21 is sue 1, 2, 3, 4, 5, and 6
Vol ume No. 22 is sue 1, 2, 3, and 4
Vol ume No. 23 is sue 4 and 5
Vol ume No. 24 is sue 5 and 6
Vol ume No. 25 is sue 1, 2, 4, and 6
Vol ume No. 26 is sue 1, 2, 3, 5, and 6
Vol ume No. 27 is sue 2, 3, 4, 5, and 6
Vol ume No. 28 is sue 5 and 6
Vol ume No. 29 is sue 1, 2, 3, 4, 5, and 6
Vol ume No. 30 is sue 1, 2, 3, 41, 5, and 6
Vol ume No. 31 is sue 1, 2, 3, 4, 5, and 6
Vol ume No. 32 is sue 1, 2, 3, 4, 5, and 6
Vol ume No. 33 is sue 1, 2, 3, 4, 5, and 6
Vol ume No. 34 is sue 1, 2, 3, 4, 5, and 6
Vol ume No. 35 is sue 1 and 2
NOTES:      1 - Color is sue - $2.00 each
                    2 - Comet pho tog ra phy is sue.
Post age (for eign and do mes tic) - Add $1.07 for the
first is sue and $0.75 for each ad di tional is sue.
MAIL ING AD DRESS:
the ASTRO GRAPH
PO Box 369                                 Phone#
Dumfries, VA 22026             (703) 441-6778

MI NOR PLAN ETS
                                       po si tion
                                        15 June                           15 July

Planet Mag ni tude     R.A.              Decl.             R.A.            Decl.

Ceres 09.3 - 09.0 02 hr 15.9 min +05 deg 09 min 02 hr 52.1 min +07 deg 42 min

Pallas 10.3 - 09.4 22 hr 51.1 min +10 deg 44 min 22 hr 54.0 min +10 deg 42 min

Juno 10.6 - 11.3 13 hr 00.6 min +04 deg 07 min 13 hr 13.5 min +02 deg 11 min

Vesta 05.4 - 06.7 16 hr 19.9 min - 14 deg 48 min 16 hr 06.4 min - 16 deg 55 min
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                    Im age Pro cess ing: 8 bit verses 16 bit

                                      by 
                           Rob ert Price

Al most all DSLR (Dig i tal Sin gle Lens Re flex)
cam eras take pic tures in a va ri ety of for mats.  These
cam eras also in cludes a RAW for mat and com puter
soft ware to con vert the RAW for mat to TIFF or
JPEG files.  With the TIFF file for mat there is usu -
ally a choice of an 8 bit or a 16 bit TIFF file for mat,
and some times even a 12 bit TIFF format.  The im -
me di ate dif fer ence is that the 16 bit file is twice as
large as the 8 bit file.  Ob vi ously the 16 bit file con -
tains more in for ma tion, but is this in for ma tion nec -
es sary and does it make a dif fer ence in the re sult ing
pic ture?  With a nor mal im age of a day light scene
the dif fer ence is not no tice able be cause such im -
ages usu ally uti lize at least half the 256 color lev els
that are avail able in an 8 bit TIFF file.  The eye can
just de tect about 32 shades or color lev els. 
Astronomical im ages are not nor mal and in fact are
usu ally "flat" as can be seen in Fig ure 1, a TIFF file
ex tracted from a Canon 350D RAW im age.  The
im age uti lizes only about 10 per cent of the range of

lev els avail able to a nor mal im age.  With an 8 bit
file this would be about 25 lev els, well within the
dif fer ence be tween lev els that the eye can de tect. 
Both 8 bit and 16 bit TIFF files from Fig ure 1 were
pro cessed us ing  the "auto lev els" and "auto color"
fea ture of Adobe Photoshop 7.  The re sult ing im -
ages are shown in Fig ures 2 and 3.  At  small mag ni -
fi ca tions lev els the eye can not de tect the posterize
ap pear ance caused by the lack of orig i nal color lev -
els.  How ever, as can be seen  in Fig ures 2 and 3, the
lev els dis play of Photoshop clearly shows the lack
of a smooth tran si tion be tween color lev els.  Fig -
ures 4 and 5 show these im age files af ter they have
been "tweaked" a lit tle more.  Fig ures 6 and 7 show
a por tion of these same im age files at a greater mag -
ni fi ca tion.  The posterize appearance is no tice able
in Fig ure 6 where there are not enough color levels
in the 8 bit im age to smoothly display the dim fea -
tures of the outer arms of the gal axy.  In the 16 bit
im age 32,768 lev els are avail able even though this
par tic u lar 16 bit TIFF im age only uti lizes about 10
per cent of this range of color levels.  The levels that
are avail able are more than suf fi cient to pro vide a
smooth im age that con tains more color levels that
the eye can de tect.

Above, Fig ure 1:  Im age Pro cess ing.   Un pro cessed con verted TIFF im age of M31, the Andromeda Gal axy, pho to -
graphed by Rob ert C. Price on 21 No vem ber 2006 us ing a Tele Vue NP-101 at F/5.4.  Ex po sure was 20 min utes with a
Hutech mod i fied Canon 350D at 400ASA.  Note the lev els view in Photoshop in di cat ing a “flat” im age.  Both 8 bit and
16 bit TIFF im age files looked iden ti cal, in clud ing the lev els view in Photoshop.
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Above, Fig ure 3: Im age Pro cess ing.  16 bit ver sion of the im age shown in Fig ure 1 and 2 but af ter “auto lev els” and
“auto color” was ap plied in Photoshop 7.  Note the lev els view in Photoshop is smoother than in the 8 bit ver sion, Fig -
ure 2.

Above, Fig ure 2:  Im age Pro cess ing.  Same 8 bit im age shown in Fig ure 1 but af ter “auto lev els” and “auto color” was
ap plied in Photoshop 7.  Note the lev els view in Photoshop in di cat ing how the im age was stretched.
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Above, Fig ure 5: Im age Pro cess ing.  Fi nal im age of the 16 bit ver sion of the im age shown in Fig ure 1
and 3 af ter ad di tional pro cess ing (lev els ad justed for darker sky and green level ad justed to elim i nate
green ish tint) in Photoshop 7.  Note the lev els view in Photoshop is smoother than in the 8 bit ver sion.

Above, Fig ure 4: Im age Pro cess ing.  Fi nal im age of the 8 bit ver sion of the im age shown in Fig ure 1
and 2 af ter ad di tional pro cess ing (lev els ad justed for darker sky and green level ad justed to elim i nate
green ish tint) in Photoshop 7.  Note the lev els view (top left) in Photoshop is not smooth.
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Above, Fig ure 7: Im age Pro cess ing.  En larged view of the 16 bit ver sion of the im age shown in Fig ure 5.  Note the arms 
of the gal axy ap pear smoother and less “noisy” than the 8 bit im age of the same area in Fig ure 6.

Above, Fig ure 6: Im age Pro cess ing.  En larged view of the 8 bit ver sion of the im age shown in Fig ure 4.  Note the
posterize ef fect in the arms of the gal axy caused by a lack in the num ber of avail able color lev els.
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Above:  To tal Lu nar eclipse of 3 March 2007 Pho to graphed by Rob ert C. Price with a Tele Vue NP-101 at F/5.4.  Ex po -
sure was 4 sec onds with a Hutech mod i fied Canon 350D at 400ASA.


