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Abstract. The location of the star forming regions covered in this bookis shown
superimposed on a panoramic image of the Milky Way.

Since ancient times, astronomers have sought to draw maps ofthe sky, similar to
their cartographer colleagues' drive to produce ever more accurate maps of the Earth.
However, it was not until the invention of photography that faint, large-scale structures
of nebulae and dust lanes could be faithfully reproduced. Since the late 19th cen-
tury, several wide-angle photographic surveys of the sky have been completed, such as
E. E. Barnard'sAtlas of Selected Regions of the Milky Way(Barnard et al. 1927), the
Palomar Observatory Sky Survey of the northern sky and subsequently the equivalent
ESO/SERC atlas of the southern sky, and more recently the Sloan Digital Sky Survey.

World maps showing the entire globe projected onto a single sheet of paper have
become commonplace since the Renaissance. However, photographic all-sky images
were much harder to produce. A key problem in the pre-digitalera was the change of
projection from the type provided by the camera system (typically, a gnomonic projec-
tion, see Calabretta & Greisen (2002), with additional pincushion or barrel distortions)
to the desired map projection (such as Aitoff, Mercator or equidistant azimuthal). The
famous 1955 Lund Observatory all-sky panorama image (Lundmark et al. 1955) was
hand-crafted with paintbrushs and spray paint. Interestingly, non-artistic, seamless all-
sky maps at radio wavelengths appeared before their opticalcounterparts.

By the mid 1990s, however, common of�ce personal computers had suf�cient
computational speed and memory to make digital image processing accessible even to
amateur astronomers. At the same time, 35 mm color negative �lms reached their peak
performance in astrophotography, exhibiting low reciprocity failure and �ner grain than
their predecessors. Taking advantage of these factors, theauthor embarked on a project
to create an all-sky color image (Mellinger & Hoffmann 2005). The imaging equipment
consisted of a Minolta SRT-101 camera with a 2.8/28 mm Minolta MD lens (stopped
down tof=4), mounted on either a VixenSuper Polarisor a Losmandy G-8 German
equatorial mount. Between the years 1997 and 2000, a total of51 images were recorded
on Kodak PJM and PJ-400 �lm from various sites in Africa, Europe and North America,
with the bulk of the northern sky photographed from California's Eastern Sierra, while
the southern hemisphere images were taken at Cederberg Observatory (Forder 1994)
and other locations in South Africa's Western Cape Province. Each frame was exposed
for 45 min.

The negatives were digitized with a Polaroid Sprintscan 35 Plus scanner. In each
image, several hundred reference stars were selected. Using custom software and posi-
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tion data from the PPM catalog (Roeser & Bastian 1991), an astrometric solution was
calculated, and the image was transformed to an equidistantcylindrical projection in
Galactic coordinates. The �nal assembly into a14400� 7200pixel image was per-
formed with open-source image processing software.

Panels 1-6 each show a 45� -wide strip of the all-sky image, centered on the Galac-
tic equator. The Galactic bulge is prominently visible, as is the “Great Rift” of inter-
stellar dust. Selected star forming regions discussed in this book are listed in Table 1.
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where many of the southern sky images were taken. The G-8 mount was a loan from
Debbie Dyke (Eastbay Astronomical Society, Oakland, CA).
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Panoramic Milky Way Image 3

Table 1.: List of Star Forming Regions plotted in Panels 1-6.

Object Galactic Equatorial (2000.0) Panel #
l b RA Dec

L43 1.4 + 21.0 16:34.5 � 15:47 1
B62 3.1 + 10.0 17:15.9 � 20:56 1
M8 6.0 � 1.2 18:03.6 � 24:23 1
M20 7.0 � 0.3 18:02.4 � 23:02 1
L291 11.4 � 2.3 18:19.2 � 20:10 1
M17 15.1 � 0.7 18:20.4 � 16:11 1
M16 17.0 + 0.8 18:18.8 � 13:49 1
NGC 6604 18.3 + 1.7 18:18.0 � 12:14 1
W 40 28.8 + 3.5 18:31.5 � 02:05 1,2
Serpens 31.6 + 5.3 18:30.0 + 01:12 1,2
HBC 684 39.4 � 1.1 19:07.2 + 05:13 2
B335 44.9 � 6.5 19:36.9 + 07:34 2
P 21 45.8 � 3.8 19:29.0 + 09:39 2
AS 353 46.1 � 1.3 19:20.5 + 11:02 2
L723 53.0 + 3.0 19:18.2 + 19:14 2
L810 63.6 + 1.7 19:45.4 + 27:51 2
S 106 76.4 � 0.6 20:27.5 + 37:23 2
Cygnus-X 79.9 + 1.1 20:30.9 + 41:14 2
Cyg OB2 80.2 + 0.8 20:33.2 + 41:19 2
NGC 7000 85.5 � 1.0 20:58.8 + 44:20 2,3
Cyg OB7 89.0 � 0.0 21:08.0 + 47:00 2,3
IC 5146 94.4 � 5.5 21:53.5 + 47:16 2,3
Lac OB1 98.2 � 12.9 22:35.0 + 43:00 3
IC 1396 99.2 + 3.8 21:38.1 + 57:27 3
NGC 7023 104.1 + 14.2 21:01.6 + 68:10 3
NGC 7129 105.4 + 9.9 21:42.9 + 66:06 3
S 140 106.8 + 5.3 22:19.3 + 63:19 3
NGC 7380 107.1 � 0.9 22:47.1 + 58:07 3
S 155 110.2 + 2.5 22:57.9 + 62:31 3
L1265 117.5 � 3.6 00:09.6 + 58:52 3
NGC 7822 118.3 + 5.0 00:03.1 + 67:23 3
L1287 121.3 + 0.7 00:36.8 + 63:29 3
S 187 126.7 � 0.8 01:23.2 + 61:49 3
L1333 128.9 + 13.7 02:26.1 + 75:28 3
L1340 130.1 + 11.5 02:30.7 + 72:57 3
W 3 133.9 + 1.1 02:27.1 + 61:52 3
W 4 134.7 + 0.9 02:32.7 + 61:27 3
W 5 136.9 + 1.0 02:49.4 + 60:38 3
S 202 140.6 + 1.5 03:17.0 + 59:00 3
NGC 1502 143.7 + 7.7 04:07.8 + 62:20 3
S 205 148.0 � 0.4 03:52.2 + 53:25 3,4
L1448 157.6 � 21.9 03:22.5 + 30:35 4
NGC 1333 158.3 � 20.5 03:29.0 + 31:21 4

continued on next page
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Table 1.: List of Star Forming Regions plotted in Panels 1-6.

Object Galactic Equatorial (2000.0) Panel #
l b RA Dec

B1 159.2 � 20.1 03:33.3 + 31:08 4
B5 160.5 � 16.8 03:47.6 + 32:53 4
IC 348 160.5 � 17.8 03:44.6 + 32:10 4
NGC 1499 160.6 � 12.1 04:03.3 + 36:25 4
LkHa 101 165.4 � 9.0 04:30.2 + 35:16 4
L1495 168.2 � 16.4 04:14.1 + 28:10 4
RY Tau 169.3 � 14.9 04:22.0 + 28:27 4
Haro 6-10 173.4 � 16.3 04:29.4 + 24:33 4
S 235 173.7 + 2.7 05:40.9 + 35:42 4
AFGL 5144 173.9 + 0.3 05:31.4 + 34:15 4
IC 2087 174.1 � 13.7 04:40.0 + 25:45 4
L1527 174.1 � 13.7 04:39.9 + 25:45 4
RW Aur 174.2 � 6.0 05:07.8 + 30:24 4
T Tau 176.2 � 20.9 04:22.0 + 19:32 4
VY Tau 176.3 � 15.7 04:39.3 + 22:48 4
L1551 178.9 � 20.0 04:31.5 + 18:12 4
RR Tau 181.5 � 2.5 05:39.5 + 26:22 4
DR Tau 182.3 � 17.8 04:47.1 + 16:59 4
CB 34 187.0 � 3.8 05:47.0 + 21:00 4
LkHa 208 191.4 � 0.8 06:07.8 + 18:39 4
� Ori 195.1 � 12.0 05:35.1 + 09:56 4
NGC 2264 203.0 + 2.2 06:41.0 + 09:53 4
Rosette 206.3 � 2.1 06:31.7 + 04:58 4,5
L1630 205.9 � 15.3 05:44.3 � 00:52 4,5
� Ori 206.8 � 17.3 05:38.7 � 02:36 4,5
M42 209.0 � 19.4 05:35.3 � 05:23 4,5
L1641 209.3 � 19.6 05:34.9 � 05:46 4,5
Mon-R2 213.7 � 12.6 06:07.8 � 06:23 4,5
CMa OB1 224.7 � 1.8 07:06.6 � 11:17 5
NGC 2362 238.2 � 5.6 07:18.6 � 24:59 5
CG 30 253.3 � 1.6 08:09.5 � 36:05 5
CG 22 253.6 + 2.9 08:28.7 � 33:45 5
CG 1 256.1 � 14.1 07:19.4 � 44:35 5
RCW 27 260.0 + 0.6 08:38.1 � 40:18 5
VMR-D 261.0 + 0.0 08:39.0 � 41:00 5
RCW 33 262.9 + 1.4 08:51.3 � 42:05 5
NGC 2547 264.4 � 8.5 08:10.4 � 49:10 5
VMR-C 264.4 + 1.5 08:57.0 � 43:00 5,6
IC 2395 266.6 � 3.6 08:42.6 � 48:07 5,6
HH 47 267.4 � 7.5 08:25.7 � 51:03 5,6
RCW 38 268.0 � 1.0 08:59.8 � 47:32 5,6
VMR-B 269.0 � 1.0 09:04.0 � 48:00 5,6
VMR-A 270.0 + 1.0 09:18.0 � 48:00 5,6
IC 2391 270.4 � 6.8 08:40.6 � 53:02 5,6

continued on next page
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Table 1.: List of Star Forming Regions plotted in Panels 1-6.

Object Galactic Equatorial (2000.0) Panel #
l b RA Dec

TW Hya 278.7 + 23.0 11:01.9 � 34:42 6
� Car 287.6 � 0.6 10:45.1 � 59:41 6
IC 2948 294.9 � 1.8 11:38.7 � 63:32 6
Cha I 297.2 � 15.6 11:06.8 � 77:18 6
BHR 71 297.7 � 2.8 12:01.7 � 65:09 6
Coalsack 302.9 � 0.2 12:51.2 � 63:04 6
Cha II 303.0 � 14.2 12:52.6 � 77:04 6
CG 12 316.5 + 21.2 13:57.7 � 39:56 6
Circinus 316.9 � 3.9 15:00.6 � 63:13 6
Lupus 4 335.5 + 8.5 15:56.0 � 42:24 1
RCW 108 336.7 � 1.6 16:41.4 � 48:47 1
Lupus 2 338.6 + 12.0 15:56.1 � 37:46 1
Norma 338.8 + 2.1 16:32.5 � 44:56 1
Lupus 1 339.0 + 16.4 15:43.6 � 34:09 1
Lupus 3 339.6 + 9.4 16:08.8 � 39:02 1
NGC 6231 343.5 + 1.2 16:54.1 � 41:50 1
RCW 120 348.3 + 0.5 17:12.4 � 38:28 1
GM 24 350.5 + 1.0 17:17.0 � 36:21 1
NGC 6334 351.2 + 0.7 17:20.0 � 35:58 1
� Oph 353.1 + 16.7 16:27.0 � 24:30 1
NGC 6383 355.7 + 0.0 17:34.8 � 32:34 1
B59 357.1 + 7.2 17:11.1 � 27:24 1
Cor. Aus. 359.9 � 17.4 19:03.0 � 37:00 1
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Panoramic Milky Way Image 7
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Panoramic Milky Way Image 9
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Panoramic Milky Way Image 11
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Panoramic Milky Way Image 13
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Panoramic Milky Way Image 15
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Panoramic Milky Way Image 17


