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   Prod uct Eval u a tion: SBIG ST-2000XCM
                                  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 auto
guid ing.  This par tic u lar unit can pro duce a one shot 
color im age or a black and white im age.  The SBIG
ST-2000XCM uses the Ko dak KAI 2020M im age
CCD sen sor.  This CCD im age sen sor is 1600 by
1200 pix els in ex tent with each pixel be ing  7.4 mi -
crons square. The phys i cal di men sions of the CCD
chip are 11.8mm by 8.9mm.  The SBIG
ST-2000XCM op ti cal head weighs 2 pounds and
mea sures 5 inches on a side and 4 inches deep.  The
SBIG ST-2000XCM co mes in a hard shell carry
case.  The SBIG ST-2000XCM co mes with a
t-thread adapter and lens cap for a 2 inch eye piece
holder.  Fig ure 1 shows the SBIG ST-2000XCM
mounted to the au thor's NP-101.  Fig ure 2 shows
the SBIG ST-2000XCM and its car ry ing case.

Ini tial tests on the SBIG ST-2000XCM were from
the au thor’s back yard 28 miles south of Wash ing -

ton D.C.  This test con sisted of mount ing the SBIG
ST-2000XCM to the au thor’s Tele Vue NP-101 and 
Losmandy G-11 equa to rial mount.  A Wil liams Op -
tics 2 inch prime fo cus cam era adapter just barely
pro vided the back fo cus dis tance nec es sary to fo cus 
the SBIG ST-2000XCM.  Sev eral short 5 min ute
ex po sures were taken of the Orion Nebula, M81
and 82, and M51 to get a feel for how well this CCD
per formed and to de ter mine what pro cess ing was
nec es sary to ob tain a good fi nal image.  The noise
char ac ter is tics of the SBIG ST-2000XCM are dis -
cussed on page 76.  Fig ure 3 shows a 5 min ute ex po -
sure  of  M81 and M82 us ing the SBIG
ST-2000XCM.  This is a por tion (about 85 per cent)
of the orig i nal im age with ad just ment of the raw im -
age in its SBIG de fault for mat, dark frame sub trac -
tion, hot pixel re duc tion, and Adobe Photoshop
pro cess ing.  By com par i son, a 4 min ute 18 sec ond
ex po sure taken with a Hutech mod i fied Canon
350D, is shown in Fig ure 4.  The Canon im age is
also the orig i nal im age with out any hot pixel re duc -
tion or dark frame sub trac tion, but with sim i lar pro -
cess ing in Adobe Photoshop.  Both im ages seem to
re cord the fainter stars equally well.  The  sat u ra tion 
lev els of the brighter part of the gal ax ies seems al -

Above, Fig ure 1: SBIG ST-2000XCM prod uct eval u a tion.  Shown above is the SBIG ST-2000XCM op ti cal head at -
tached to the au thor's Tele Vue NP-101 with a Wil liams Op tics prime fo cus adapter.



most identical.  With out the ad just ment of the SBIG 
im age in its raw for mat, the cen tral por tion of M81
would be sat u rated with a to tal loss of de tail.   This
raw for mat im age ad just ment was not the case with
im ages of the Orion Neb ula taken with the SBIG
ST-2000XCM.  As can be seen in Fig ures 5 and 6,
both im ages ap pear to have sim i lar sat u ra tion lev els 
with out the SBIG im age, Fig ure 5, need ing any ad -
just ment in its raw format.  Both im ages seem to be
able to re cord faint stars equally well.  Fig ure 5 is a 5 
min ute ex po sure of the Orion Neb ula taken with the 
SBIG ST-2000XCM and has been heavily pro -
cessed in Photoshop af ter dark frame sub trac tion
and hot pixel reduction.  Fig ure 6 is a 5 min ute ex -
po sure of the Orion Neb ula taken with a Hutech
mod i fied Canon 350D.  The Canon im age is the raw 
im age pro cessed in Adobe Photoshop but with out
dark frame sub trac tion or hot pixel reduction.  Both
im ages were re duced 50 per cent and printed to
scale to il lus trate the dif fer ence in size of these two
sen sors.  The SBIG ST-2000XCM has a CCD sen -
sor 11.8 by 8.9 mm while the Canon 350D has a
CMOS sen sor 22.2 by 14.8 mm.  Each SBIG CCD
pixel is 7.2 mi crons square while each Canon 350D
CMOS pixel is 6.4 mi crons square.  As a gen eral
rule, the larger the pixel the better the dy namic
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Above, Fig ure 2: SBIG ST-2000XCM prod uct eval u a tion.  Shown above is the SBIG ST-2000XCM in its case.

range be cause the larger pixel can ab sorb more pho -
tons be fore be ing sat u rated.

The Canon im ages taken in Fig ures 4 and 6 were
taken from the same lo ca tion but un der slightly
better sky transparency con di tions than the SBIG
images.  Slightly fainter neb ula fea tures should be
ex pected in these im ages.  The most strik ing dif fer -
ence be tween the im age taken with the SBIG
ST-2000XCM in Fig ure 5 and the im age taken with
the Hutech mod i fied Canon 350D in Fig ure 6 is the
blue ring around the bright star just south of the
Orion Neb ula.  Be cause the same tele scope was
used in both im ages this is not a case of chro matic
ab er ra tion.  It ap pears that the Hutech mod i fied
Canon 350D has better sen si tiv ity to the blue end of
the spec trum than the SBIG ST-2000XCM.  Note
that NGC 1982, the neb u los ity just north of the
Orion Neb ula, is better de fined in the im age taken
with the Hutech mod i fied Canon 350D.  The au thor
had no ticed that in a com par i son of the un mod i fied
Canon 350D and Hutech mod i fied Canon 350D
(im ages taken of the same ob ject the same night us -
ing both cam eras) that the Hutech mod i fied Canon
350D did have slightly better blue sen si tiv ity.
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Above, Fig ure 4: SBIG ST-2000XCM prod uct eval u a tion.  Shown above is a 4 min ute 18 secont ex po sure of M81 and
M82 taken with a Hutech mod i fied Canon 350D.

Above, Fig ure 3: SBIG ST-2000XCM prod uct eval u a tion.  Shown above is a 5 min ute ex po sure of M81 and M82 taken
with the SBIG 2000XCM.
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Above, Fig ure 5: SBIG ST-2000XCM prod uct
eval u a tion.  Shown above is a 5 min ute ex po sure
taken with the SBIG ST-2000XCM and printed to
the same scale as the Hutech mod i fied Canon
350D im age, Fig ure 6.
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Above, Fig ure 6: SBIG ST-2000XCM prod uct eval u a tion.  Shown above is a 5 min ute ex po sure
of the Orion Neb ula taken with a Hutech mod i fied Canon 350D and printed to the same scale as
the SBIG ST-2000XCM im age, Fig ure 5.



72  the ASTRO GRAPH   April/May 2007

Above: To tal so lar eclipse di a mond ring ef fect pho to graphed by Lee C. Coombs on 29 March 2006 us ing a 600mm
lens at F/9.  Ex po sure was 1/500 sec ond on Ektachrome 200 pro fes sional film.



April/May 2007   the ASTRO GRAPH   73

Above: To tal so lar eclipse co rona com pos ite pho to graphed by Lee C. Coombs on 29 March 2006 us ing a 600mm lens
at F/9.  Ex po sures were .05, 1/8 and 1/30 sec ond on Ektachrome 200 pro fes sional film.
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       As tro phot ogra phy for April and May      
                                      by 
                           Ralph Proc tor

Mercury be gins April as a morn ing ob ject high in
the east ern sky.  Dur ing April Mer cury moves
lower in the east ern sky and dis ap pears into the
Sun's glare dur ing the last week in April, reach ing
su pe rior con junc tion with the Sun on 2 May.  Mer -
cury emerges from the Sun’s glare in mid May as an
eve ning ob ject low in the west ern sky and reaches a
great est east ern elon ga tion of 23 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.

Ve nus be gins April as an eve ning ob ject high in the
west ern sky.  Dur ing April and May 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 quar ter phase will be lo cated
high on the eclip tic and in ex cel lent pho to graphic
po si tion dur ing April (April 22) and May (May 19),
with an ap par ent dec li na tion of up to +29 de grees.

Mars be gins April as a morn ing ob ject low in the
east ern sky in the con stel la tion Capricornus, but
moves into the con stel la tion Aquar ius in early April 
and then into the con stel la tion Pis ces in early May. 
Dur ing April and May Mars moves higher in the
east ern sky, in creases in bright ness from mag ni tude 
+1.1  to +0.8, and in creases in di am e ter from 4.9 to
5.8 arc sec onds.

Ju pi ter be gins April as a morn ing ob ject high in the 
east ern sky in the con stel la tion Ophiuchus.  Dur ing
April and May Ju pi ter moves higher in the east ern
sky, in creases in bright ness from mag ni tude -2.3 to
-2.6, and in creases in di am e ter from 40.4 to 45.7 arc 
sec onds.

Sat urn be gins April as an eve ning ob ject high in
the west ern sky in the con stel la tion Leo, hav ing
reached op po si tion with the Sun on 10 Feb ru ary. 
Dur ing April and May Sat urn moves lower in the
west ern sky, de creases in bright ness from mag ni -
tude +0.2 to +0.5, and de creases in di am e ter from
19.4 to 17.5 arc sec onds.

Ura nus be gins April 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 April and May Ura nus moves higher in the east -
ern sky, re mains con stant in bright ness at
mag ni tude + 5.9, and in creases in di am e ter from
3.36 to 3.48 arc sec onds. Ura nus is lo cated at R.A.
23 hours 12.8 min utes dec li na tion -05 de grees 52
min utes on 15 April and at R.A. 23 hours 17.3 min -
utes dec li na tion -05 de grees 25 min utes on 15 May.

Nep tune be gins April 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 April and May Nep tune moves
higher in the east ern sky,  in creases in bright ness
from mag ni tude +8.0 to +7.9, and in creases in di -
am e ter from 2.22 to 2.30 arc sec onds. Nep tune is lo -
cated at R.A. 21 hours 36.2 min utes dec li na tion -14



de grees 32 min utes on 15 April and at R.A. 21 hours 
37.7 min utes dec li na tion -14 de grees 25 min utes on
15 May.

Pluto be gins April as a morn ing ob ject high in the
east ern sky in the con stel la tion Sagittarius.  Dur ing
April and May Pluto moves higher in the east ern
sky, reach ing op po si tion with the Sun on 10 June. 
Dur ing April and May Pluto re mains con stant in
bright ness at mag ni tude  + 13.9.  Pluto is lo cated at
R.A. 17 hours 55.1 min utes dec li na tion -16 de grees
25 min utes on 15 April and at R.A. 17 hours 53.3
min utes dec li na tion -16 de grees 23 min utes on 15
May.

Events:

Antares  will be oc cult ed by the Moon on 7 April
(13 hours uni ver sal time) for the south ern por tion of 
South Amer ica,  west ern Antarctica, and the west -
ern Oceania; and on 4 May (18 hours uni ver sal
time) for New Zea land, Tas ma nia, part of
Antarctica, and south east ern Af rica.
Mars will be oc cult ed by the Moon on 14 April (02
hours uni ver sal time) for south ern and east ern Asia, 
In dia, and the east ern tip of Af rica.
Ura nus  will be oc cult ed by the Moon on 14 April
(20 hours uni ver sal time) for east ern Si be ria, Ja pan, 
Alaska, and north west ern Can ada; and on 12 May
(07 hours uni ver sal time) for the North At lan tic
Ocean, all but the south east ern por tion of the Brit -
ish Isles and east ern Green land.
Sat urn will be oc cult ed by the Moon on 25 April
(10 hours uni ver sal time) for north west ern Can ada,
north ern Green land, Alaska, and the east ern tip of
Si be ria; and on 22 May (19 hours uni ver sal time)
for Eu rope, the Brit ish Isles, north east ern Af rica,
north west ern Asia, the Arc tic re gions, and north -
west ern Can ada.
Regu lus  will be oc cult ed by the Moon on 26 April
(09 hours uni ver sal time) for north west ern North
Amer ica and the Arc tic re gions; and on 23 May (16
hours uni ver sal time) for all but the east ern por tion
of Asia, north east ern Eu rope, the Brit ish Isles,
Green land, and the north east ern tip of Can ada.

April/May 2007   the ASTRO GRAPH   75

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
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Vol ume No. 28 is sue 5 and 6
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NOTES:      1 - Color is sue - $2.00 each
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Post age (for eign and do mes tic) - Add $1.07 for the
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MI NOR PLAN ETS
                                       po si tion
                                       15 April                             15 May

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

Ceres 09.3 - 09.3 00 hr 51.7 min - 02 deg 49 min 01 hr 34.0 min +01 deg 28 min

Pallas 10.6 - 10.3 22 hr 06.5 min +06 deg 29 min 22 hr 33.2 min +08 deg 56 min

Juno 09.8 - 10.6 13 hr 22.3 min +01 deg 50 min 13 hr 03.4 min +04 deg 16 min

Vesta 06.7 - 05.4 17 hr 00.5 min - 14 deg 10 min 16 hr 49.1 min - 13 deg 58 min
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   SBIG ST-2000XCM Im age Noise Re duc tion

                                      by 
                           Rob ert Price

The prob lem with the early DSLR (Dig i tal Sin gle
Lens Re flex) cam eras such as the Canon 300D,
when used for long ex po sures, was noise in the dig i -
tal im age.   Man u fac tur ers rec og nized this prob lem
and such cam eras as the Canon 20D and Canon 5D
in cor po rated dark frame sub trac tion within the
cam era to help elim i nate this dig i tal noise.  Later
mod els such as the Canon 350D had such low noise
that the au thor found it un nec es sary to use dark
frame sub trac tion even with ex po sures of 20 min -
utes.

The SBIG (Santa Barbara In stru ment Group)
ST-2000XCM is a re cent CCD im ag ing cam era de -
signed es pe cially for as tro phot ogra phy.  Un for tu -
nately, its noise char ac ter is tics are sim i lar to the old
Canon 300D.  The dig i tal im age is full of noise as
can be seen in a 5 min ute ex po sure shown in Fig ure
1.   A closeup of the char ac ter is tic of this noise can
be seen in Fig ure 2.  The im age pro cess ing pro vided 
with the SBIG ST-2000XCM can sub tract a dark
frame and the ex po sure con trol can take a dark
frame im me di ately be fore the ac tual ex po sure is

made with a shut ter that closes for this pur pose.  The 
au thor's 5 min ute ex po sure of M51 with out dark
frame sub trac tion is shown in Fig ure 3, and with
dark frame sub trac tion is shown in Fig ure 4.  Ap -
par ently the noise char ac ter is tics of the CCD
change with time and the sub trac tion pro cess is not
per fect.  All im ages in this ar ti cle us ing the SBIG
ST-2000XCM were taken from the au thor’s back -
yard 28 miles south of Wash ing ton D.C. us ing a
Tele Vue NP-101.  In ad di tion the prob lem of the
dark frame sub trac tion caus ing neg a tive im age ar ti -
facts can be seen in im ages taken with the SBIG
ST-2000XCM and are sim i lar to those seen in im -
ages taken with the Canon 300D.  The au thor's tech -
niques to help re duce such im age noise in Canon
300D im ages ap peared in "Dark Frame Sub trac -
tion" June/July 2005 the ASTRO GRAPH.  The few
ar ti facts, dig i tal noise, and hot pix els that re main af -
ter dark frame sub trac tion can be cloned out of the
im age, or as in the im age shown in Fig ure 5, a hot
pixel elim i na tion pro gram can be used to au to mat i -
cally find the re main ing hot pix els and elim i nate
them.  Fig ure 6 and 7 show the be fore and af ter re -
sult of us ing all these tech niques in clud ing level ad -
just ment in Adobe Photoshop to elim i nate noise
and bring out the neb u los ity in the au thor's 5 min ute
ex po sure of M42.

Above, Fig ure 1: SBIG ST-2000XCM im age noise re duc tion.  Shown above is a the noise in a por tion (about 80 per -
cent) of a dark frame.  The dark frame is a 5 min ute ex po sure with the SBIG ST-2000XCM CCD.
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Above, Fig ure 3: SBIG ST-2000XCM im age noise re duc tion.  Shown above is a 5 min ute ex po sure of M51 with out
dark frame subtraction.

Above, Fig ure 2: SBIG ST-2000XCM im age noise re duc tion.  Shown above is an en larged por tion of Fig ure 1 to show
the char ac ter is tic fea tures of the SBIG ST-2000XCM CCD noise.
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Above, Fig ure 5: SBIG ST-2000XCM im age noise re duc tion.  Shown above is the same im age shown in Fig ure 4 but
af ter us ing a hot pixel elim i na tion pro gram.

Above, Fig ure 4: SBIG ST-2000XCM im age noise re duc tion. Shown above is a 5 min ute ex po sure of M51 with dark
frame sub trac tion of the raw image within the SBIG sup plied im age program. 
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Above, Figute 7: SBIG ST-2000XCM im age noise re duc tion.  Shown above is the same im age shown in Fig ure 6, but
with dark frame sub trac tion, hot pixel elim i na tion, and level ad just ment in Adobe Photoshop.

Above, Fig ure 6: SBIG ST-2000XCM im age noise re duc tion.  Shown above is a por tion of an im age of the area south of
M42.  This is the raw im age saved in TIFF for mat with out dark frame sub trac tion.  Ex po sure was 5 min utes.
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Above: Gamma cygnus re gion pho to graphed by Lee C. Coombs on 13 Au gust 1999 us ing a 70mm (di am e ter) F/5.1 Tele Vue
Pronto.  Ex po sure was 30 min utes on Ektachrome 200 pro fes sional film.


