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       Prod uct Eval u a tion:  Canon 40DH

                                     by
                            Rob ert Price  

The Canon 40DH is the des ig na tion for a Hutech
mod i fied Canon 40D.  The Hutech mod i fi ca tion re -
places the in fra red block ing fil ter in the Canon 40D
with a mod i fied in fra red block ing fil ter that is de -
signed to cover the H al pha emis sion line of Hy dro -
gen at 656 nanometers.   The Hutech mod i fi ca tion
re places the cam era’s IR block ing fil ter with one
Hutech calls a type 1b fil ter.  This type 1b fil ter, ac -
cord ing to in for ma tion on Hutech’s web site, passes 
the vis i ble spec trum from 380 to 690 nanometers
(with more than 90 per cent trans mis sion).   A clear
fil ter re place ment is also avail able.  The clear fil ter
mod i fi ca tion pro vides a fil ter that passes light from
380 to 1000 nanometers.  The re place ment Hutech
type 1b IR block ing fil ter ex actly matches the light
path of the stan dard Canon IR block ing fil ter that it
re places and en ables the cam era’s auto-fo cus (AF)
to work prop erly.  The Hutech mod i fied Canon
350D (the 350DH) was eval u ated in the De cem ber
2006/Jan u ary 2007 is sue of the ASTRO GRAPH,
vol ume 38 num ber 3.  This cur rent eval u a tion will
com pare the Hutech mod i fied Canon 40D with the
Hutech mod i fied Canon 350D since the 350D is an
ex cel lent cam era for long ex po sure as tro phot ogra -
phy.  Both the Canon 350D and 40D are (dig i tal sin -
gle lens re flex) DSLR cam eras.  The Canon 350D is
a con sumer ori ented dig i tal cam era cur rently cost -
ing about $430, while the Canon 40D is a more pro -
fes sional  cam era cost ing about $1300.  A spe cific
cam era spec i fi ca tion com par i son is shown in Fig -
ure 1.  Hutech sells the mod i fied Canon 350D (type

1b fil ter) for $895.00, the mod i fied Canon 400D
(type 1b fil ter) for $1095.00, the mod i fied Canon
40D (type 1b fil ter) for $1795.00, and the mod i fied
Canon 5D (type 1a fil ter) for 2695.00.

The au thor took two 20 min ute dark frame ex po -
sures with a Canon 350DH and a Canon 40DH at
room tem per a ture, 70 de grees Fahr en heit.  The
amount of noise seen in the dark frame taken with
the Canon 40DH is shown in Fig ure 2.  The amount
of noise un der iden ti cal con di tions was far less with
the Canon 350DH and is shown in Fig ure 3.  This
was a sur prise since one would have ex pected less
noise with Canon's new est pro cess ing called
DIGIC III which is some 2 years newer than the
DIGIC II pro cess ing used in the Canon 350D.  The
au thor has for warded the re sults of this dark frame
noise to Canon and Hutech and will pub lish their
response when and if it is re ceived.   The au thor also
took a 20 min ute dark frame us ing the Canon 40DH
at a lower tem per a ture, 45 de grees Fahrenheit.  The
noise is shown in Fig ure 4 and is con sid er ably less
than the noise at room tem per a ture, 70 de grees.

The au thor took two 20 min ute com par i son ex po -
sures of the Orion Neb ula with a Canon 40DH (Fig -
ure 5) and a Canon 350DH (Fig ure 6) us ing a
NP-101 4 inch re frac tor at F/5.4.  Both ex po sures
were taken the same night un der near iden ti cal con -
di tions.  Both cam eras were set to 400ASA and the
im age pro cess ing in both im ages was lim ited to
back ground nor mal iza tion and some level ad just -
ment.  An ex am i na tion of both im ages re veals that
the Canon 40DH im age has better color sat u ra tion,
es pe cially the red and ma genta parts of the neb ula. 

                     Canon 350DH:

Spec i fied size: 8.0 megapixel
Im age size: 3456 by 2304 pix els
Im age sen sor:  22.2 by 14.8mm CMOS
Cam era body weight: 17.1 oz.
Cam era body size: 3.7 by 5.0 by 2.7 inches
ISO range 100 to 1600
Mir ror lock up: yes
Live view: no
Color Depth: 36 bit RAW for mat
In cam era dark frame sub trac tion: no
an a log-to-dig i tal con verter: 12 bit

Above, Fig ure 1:  Spec i fi ca tion com par i son of the Canon 350DH and Canon 40DH dig i tal cam eras.

                     Canon 40DH:

Spec i fied size: 10.1 megapixel
Im age size: 3888 by 2592 pix els
Im age sen sor:  22.2 by 14.8mm CMOS
Cam era body weight: 26.1 oz.
Cam era body size: 4.2 by 5.7 by 2.9 inches
ISO range 100 to 3200
Mir ror lock up: yes
Live view: yes, plus 10x mag ni fi ca tion
Color Depth: 36 bit RAW for mat
In cam era dark frame sub trac tion: yes
an a log-to-dig i tal con verter: 14 bit
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Above, Fig ure 2:  Dark frame 20 min ute ex po sure us ing a Canon 40DH.  The cen ter part, 1400 by 850 pix els, of the
im age is shown above.   Tem per a ture was 70oF

The Canon 40DH also has better over ex po sure
pen e tra tion.  There is less of the neb ula that is to -
tally over ex posed to the ex tent that all color in for -
ma tion is lost in the over ex posed por tion of the
im age.  Look ing at the small up side down comma
shaped neb ula just north of the main neb ula shows
just how much better the Canon 40DH han dles the
brighter re gions.   No dif fer ence in noise was seen
be tween these two im ages, per haps be cause the
tem per a ture dur ing these ex po sures was about 30
de grees Fahrenheit.  A close examination of the
RAW un pro cessed im ages did show slightly more
noise in the 40DH im age, but the 40DH im age had
more con trast and more color sat u ra tion.  In sum -
mary the 40DH im age had more "pop" and despite
hav ing more noise would be the au thor's pre ferred
im age for ad di tional pro cess ing. 
Be side the in crease in pix els, there are sev eral spec -
i fied dif fer ences be tween the 40DH and 350DH
that will ef fect its per for mance for long ex po sure
as tro phot ogra phy.  Im age pro cess ing  spec i fied for
the 350DH is DIGIC II while that for the 40DH is
DIGIC III.  The DIGIC II pro cess ing made the
350DH suit able for long ex po sures be cause it re -
duced cam era noise to ac cept able lev els.  Pre vi ous

Canon and other DSLRs had so much noise in the
long ex po sure im age that dark frame sub trac tion
was a ne ces sity.  An a log-to-dig i tal con ver sion is
spec i fied as 12 bits for the 350DH and 14 bits for
the 40DH.  The 40DH is ca pa ble of dis play ing
16,384 col ors per pixel as com pared to 4,096 col ors
per pixel for the 350DH.  The 40DH has the abil ity
to pro vide a live LCD dis play of the scene be ing im -
aged.  It can also pro vide this live view at 5x and
10x mag ni fi ca tion.  The au thor ex am ines the 10x 
LCD dis play with a 10x film mag ni fier, thus pro -
vid ing the equiv a lent of a 100x im age plane mag ni -
fi ca tion.  This pro vides the abil ity to pre cisely fo cus 
the cam era as it is at tached to the tele scope.  The
best fo cus method the au thor had found pre vi ously
for DSLR cam eras was a sep a rate knife edge
focuser that was spe cif i cally cal i brated to the cam -
era be ing used.  In sum mary the Canon 40DH is an
im prove ment over the Canon 350DH.  Its in creased
res o lu tion and color sat u ra tion were no tice able
while its in crease in noise was not no tice able dur ing  
long ex po sures in the winter.  Long ex po sure im ag -
ing un der sum mer tem per a tures is still open to
ques tion.  Im age noise may be a real prob lem at
tem per a tures of 70 de grees and higher.
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Above, Fig ure 4:  Dark Frame 20 min ute ex po sure us ing a Canon 40DH.  The cen ter part, 1400 by 850 pix els, of the
im age is shown above.   Tem per a ture was 45oF

Above, Fig ure 3:  Dark Frame 20 min ute ex po sure us ing a Canon 350DH.  The cen ter part, 1400 by 850 pix els, of the
im age is shown above.   Tem per a ture was 70oF
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Above, Fig ure 5:  Full-frame im age of the Orion Neb ula pho to graphed by the au thor us ing a NP-101
re frac tor and Hutech mod i fied Canon 40D.  Ex po sure was 20 min utes at 400ASA.
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Above, Fig ure 6: Full-frame im age of the Orion Neb ula pho to graphed by the au thor us ing a NP-101
re frac tor and Hutech mod i fied Canon 350D.  Ex po sure was 20 min utes at 400ASA.
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Above: Face-on spi ral gal axy M33 pho to graphed by Lee C. Coombs on 1 No vem ber 1999 us ing a 4.25-inch F/4.6
New to nian.  Ex po sure was 30 min utes on Ektachrome 200 pro fes sional film.
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Above: IC 434, the Horsehead Neb ula pho to graphed by Lee C. Coombs on 8 Jan u ary 2000 us ing a 70mm F/5.1 Tele
Vue Pronto.  Ex po sure was 30 min utes on Ektachrome 200 pro fes sional film.
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As tro phot ogra phy for De cem ber and Jan u ary

                                       by 
                            Ralph Proc tor 

Mercury be gins De cem ber lost in the Sun's glare
but emerges from the Sun’s glare in early Jan u ary as 
an eve ning ob ject low in the west ern sky.  Mer cury
reaches a great est east ern elon ga tion of 19 de grees
on 22 Jan u ary when it will be in poor pho to graphic
po si tion with a dec li na tion of mi nus 15 de grees.
Ve nus be gins De cem ber as a morn ing ob ject high
in the east ern sky.  Dur ing De cem ber and Jan u ary
Ve nus moves lower in the east ern sky, de creases in
bright ness from mag ni tude -4.2 to -4.0, and de -
creases in di am e ter from 17.7 to 12.5 arc sec onds

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

The Moon’s full phase will be lo cated high on the
eclip tic and in ex cel lent pho to graphic po si tion dur -
ing De cem ber (De cem ber 24) and Jan u ary (Jan u ary 
20), with an ap par ent dec li na tion of up to +28 de -
grees.
Mars be gins De cem ber as an eve ning ob ject high in 
the east ern sky in the con stel la tion Gem ini.  Mars
reaches op po si tion on 24 De cem ber when it will be
high in the sky and in ex cel lent pho to graphic po si -
tion. Mars moves into the con stel la tion Taurus in
late De cem ber.  Dur ing De cem ber and Jan u ary
Mars moves lower in the west ern sky, de creases in
bright ness from mag ni tude -1.3 to +0.6, and de -
creases in di am e ter from 15.1 to 12.0 arc sec onds.
Ju pi ter be gins De cem ber as an eve ning ob ject low
in the west ern sky in the con stel la tion Ophiuchus. 
Ju pi ter moves into Sag it tar ius in early De cem ber
and by mid De cem ber is lost in the Sun's glare.  Ju -
pi ter emerges from the Sun's glare in early Jan u ary
as a morn ing ob ject low in the east ern sky.  Dur ing
De cem ber and Jan u ary Ju pi ter in creases in bright -
ness from mag ni tude -1.8 to -1.9, and in creases in
di am e ter from 31.8 to 32.5 arc sec onds.
Sat urn be gins De cem ber as a morn ing ob ject high
in the east ern sky in the con stel la tion Leo.  Dur ing
De cem ber and Jan u ary Sat urn moves higher in the
east ern sky, in creases in bright ness from mag ni tude 
+0.7 to +0.3, and in creases in di am e ter from 18.0 to
19.8 arc sec onds.
Ura nus be gins De cem ber as an eve ning ob ject low
in the west ern sky in the con stel la tion Aquar ius.
Dur ing De cem ber and Jan u ary Ura nus moves
lower in the west ern sky, de creases in bright ness
from mag ni tude +5.8 to +5.9, and de creases in di -
am e ter from 3.51 to 3.35 arc sec onds. Ura nus is lo -
cated at R.A. 23 hours 05.7 min utes dec li na tion -06
de grees 38 min utes on 15 De cem ber and at R.A. 23
hours 19.2 min utes dec li na tion -06 de grees 15 min -
utes on 15 Jan u ary.
Nep tune be gins De cem ber as an eve ning ob ject
low in the west ern sky in the con stel la tion
Capricornus.  Dur ing De cem ber and Jan u ary Nep -
tune moves lower in the west ern sky and is lost in
the Sun's glare by the last week in Jan u ary.  Dur ing
De cem ber and Jan u ary Neptune de creases in
bright ness from mag ni tude +7.9 to +8.0, and de -
creases in di am e ter from 2.21 to 2.16 arc sec onds.
Nep tune is lo cated at R.A. 21 hours 29.3 min utes



dec li na tion -15 de grees 09 min utes on 15 De cem -
ber and at R.A. 21 hours 32.9 min utes dec li na tion
-14 de grees 51 min utes on 15 Jan u ary.
Pluto be gins De cem ber in the con stel la tion Sag it -
tar ius but is lost in the Sun's glare, reach ing con -
junc tion with the Sun on 21 De cem ber.  Pluto
emerges from the Sun's glare in late Jan u ary as a
morn ing ob ject low in the east ern sky.   Dur ing De -
cem ber and Jan u ary Pluto re mains con stant in
bright ness at mag ni tude +14.0.  Pluto is lo cated at
R.A. 17 hours 53.5 min utes dec li na tion -17 de grees
07 min utes on 15 De cem ber and at R.A. 17 hours
58.6 min utes dec li na tion -17 de grees 10 min utes on
15 Jan u ary.

Events:

The Pleiades will be oc cult ed by the Moon on 18
Jan u ary (08 hours uni ver sal time) for north ern
North Amer ica.
Vesta will be oc cult ed by the Moon on 12 De cem -
ber (21 hours uni ver sal time) for all but the north -
west ern part of South Amer ica, and New Zea land.
Mars will be oc cult ed by the Moon on 24
De cem ber (04 hours uni ver sal time) for north west -
ern Can ada, Alaska, the Arc tic re gion, north ern
Rus sia, east ern Eu rope, and the north east ern Brit ish 
Isles; and on 20 Jan u ary (00 hours uni ver sal time)
for north west ern North Amer ica and the Arc tic.
Nep tune will be oc cult ed by the Moon on 14 De -
cem ber (18 hours uni ver sal time) for part of
Antarctica, the south ern tip of South Amer ica, and
the south ern part of Af rica; and 11 Jan u ary (01
hours uni ver sal time) for north ern Rus sia, the Arc -
tic re gions, and the north west ern tip of North Amer -
ica.
Pallas will be oc cult ed by the Moon on 16
De cem ber (01 hours uni ver sal time) for north west -
ern Can ada, Alaska, the east ern tip of Si be ria, and
the Ha wai ian Is lands.
Regu lus will be oc cult ed by the Moon on 28 De -
cem ber (05 hours uni ver sal time) all but the south -
ern part of South Amer ica and the south ern At lan tic
Ocean; and on 24 Jan u ary (15 hours uni ver sal time)
for south ern In do ne sia, Australasia, and part of
Antarctica.
Antares will be oc cult ed by the Moon on 5 Jan u ary
(10 hours uni ver sal time) for south ern South Amer -
ica, and part of Antarctica.
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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 December                      15 January

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

Ceres 07.6 - 08.6 02 hr 39.6 min +08 deg 33 min 02 hr 38.4 min +10 deg 55 min

Pallas 10.0 - 10.1 22 hr 31.7 min - 09 deg 36 min 23 hr 05.1 min - 08deg 58 min

Juno 11.4 - 11.5 16 hr 08.1 min - 11 deg 25 min 16 hr 48.1 min - 12 deg 06 min

Vesta 07.9 - 07.9 20 hr 01.1 min - 23 deg 06 min 21 hr 06.9 min - 19 deg 46 min
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Above, Fig ure 1:  Hutech knife-edge fo cus ing for a Canon 350DH cam era.

             Fo cus ing the DSLR Cam era   

                                     by 
                            Rob ert Price

Film cam eras are rel a tively easy to fo cus be cause
most have a ground glass type fo cus ing screen de -
signed for fo cus by the pho tog ra pher.  In ad di tion
most cam eras have op tions for dif fer ent types of fo -
cus screens.  If the op tion to use a dif fer ent screen is
not avail able, the pho tog ra pher can open the cam -
era, place a piece of ground glass where the film
would nor mally be po si tioned, and use a film mag -
ni fier to fo cus the cam era. En ter pris ing pho tog ra -
phers built their own cal i brated knife-edge focusers 
to achieve ex act fo cus.  Such a knife-edge focuser
can achieve ex act fo cus with any type of cam era,
dig i tal or film.  The dig i tal cam era is more dif fi cult
to fo cus be cause of their auto fo cus ca pa bil ity.
Since fo cus is au to matic, most dig i tal cam eras have
a clear view screen which makes man ual fo cus far
more dif fi cult com pared to the film cam era with its
ground glass screen that was de signed for man ual
fo cus by the pho tog ra pher.  Hutech makes a knife
edge focuser cal i brated to the cam era it sells.  In ad -
di tion some dig i tal cam eras have a live view ca pa -
bil ity that al lows the pho tog ra pher to ex am ine the
LCD dis play with a mag ni fier to de ter mine ex act
fo cus.  The au thor has been us ing the Hutech
knife-edge focuser (shown in Fig ure 1) with good
re sults, but de cided to com pare the old eye ball fo -
cus ing tech nique with the Hutech knife-edge and

the live view fea ture on the Canon 40DH.  Fig ure 2
is a set of five highly mag ni fied im ages of Zeta
Orionis taken with a Canon 350DH.  Each im age is
a short un guided ex po sure of approximately 10 sec -
onds.  Each ex po sure was fo cused us ing the Hutech
knife-edge focuser.  Fig ure 3 is a set of five highly
magnified im ages of Zeta Orionis taken with a
Canon 40DH.  Each im age is a short un guided ex -
po sure of approximately 10 sec onds.  Each ex po -
sure was fo cused us ing the live-view fea ture at 10x
with a film mag ni fier to view the LCD dis play.  Fig -
ure 4 is the same as Fig ure 2 ex cept the star was al -
lowed to trail and the im age was bright ened.   Fig ure 
5 is the same a Fig ure 3 ex cept the star was al lowed
to trail and the im age was bright ened.  Fig ure 6 is a
set of star trails us ing the eye to fo cus the Canon
350DH cam era.
Con clu sion:  The knife-edge and eye fo cus meth ods 
look like they achieve good fo cus 4 out of 5 times. 
In the im ages taken with the Canon 40DH us ing the
live view fea ture the fo cus ap pears more con sis tent.  
Although the 40DH im ages may look slightly less
fo cused, this ap pear ance is partly caused by the fact
that be cause of the better sen sor res o lu tion, the im -
age is 25 per cent larger that the im age taken with
the 350DH.  Us ing the 40DH live view the au thor
can fo cus and eas ily see all four stars in the
Trapizium.  Af ter 3 nights of use the au thor' s pref -
er ence is the 40DH live view.  It is very easy to use, 
gives con sis tent re sults, and does not re quire that
the cam era be un cou pled from the telescope. 
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Above, Fig ure 3:  Shown here is a set of five highly magnified im ages of Zeta Orionis taken with a Canon 40DH.  Each
im age is a short un guided ex po sure of ap prox i mately 10 sec onds.  Each ex po sure was fo cused us ing the live-view
fea ture of the 40DH at 10x and with a film mag ni fier to view the LCD dis play.

Above, Fig ure 2:   Shown here is a set of five highly mag ni fied im ages of Zeta Orionis taken with a Canon 350DH.  Each 
im age is a short un guided ex po sure of approximately 10 sec onds.  Each ex po sure was fo cused us ing the Hutech
knife-edge focuser.  Note that the im age size of Fig ure 2 is less that Fig ure 3 bacause the res o lu tion of the Canon
350DH is 8 megapixels and the Canon 40DH is 10 megapixels.
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Above, Fig ure 5:  This set of 5 im ages is the same as those in Fig ure 3 ex cept that the star was al lowed to trail by turn -
ing off the right as cen sion drive.  The bright ness of this im age was in creased to better show the faint star trail.  Note the
wavey pat tern of the star im age caused by at mo spheric turbulance.

Above, Fig ure 4:  This set of 5 im ages is the same as those in Fig ure 2 ex cept that the star was al lowed to trail by turn ing
off the right as cen sion drive.  The bright ness of this im age was in creased to better show the faint star trail.  Note the
wavey pat tern of the star im age caused by at mo spheric turbulance.
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Above, Fig ure 7:  Cen ter of the Orion Neb ula show ing
the 4 stars of the Tra pe zium.  Ex po sure was 10 sec onds
with a Canon 40DH cam era and NP-101 re frac tor.  The
stars that com prise the bot tom and right side of the Tra -
pe zium are seperated by 20 arc sec onds.  

Above, Fig ure 6:  This set of 5 im ages  is the same as those in Fig ure 4 ex cept that fo cus was achieved by us ing the eye 
and view finder on the Canon 350DH.

Above, Fig ure 8:  Same im age as in Fig ure 7 ex cept
highly mag ni fied and al low ing the stars to trail.  Im age
scale is the same as Fig ures 4, 5, and 6.
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Above: Ga lac tic star clus ters M38 and NGC 1907 pho to graphed by Lee C. Coombs on 14 March 2002 us ing a 10 inch
F/5 New to nian.  Ex po sure was 20 min utes on Ektachrome 200 pro fes sional film.


