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.wa.gov.auSummary. A group of amateur astronomers (Deep Sky Hunters) has identi�ed
∼50 
andidate PNe by visually sear
hing the 1st and 2nd generation red DigitalSky Survey images. Candidate PNe are then observed in Hα with larger teles
opes,primarily the WIYN 3.5-m on Kitt Peak, and the 1.2-m and 1.5-m at Haute-Proven
eObservatory (OHP). Thus far, ∼20 new PNe have been found. These obje
ts havea strong tenden
y to have low surfa
e brightness and to be relatively round.Key words: Planetary nebulae, Digital sky survey1 Introdu
tion and MethodologyPredi
tions for the number of PNe in the Galaxy (8,000 to 140,000 [2, 3, 9, 10, 11℄),greatly ex
eed the number known (∼2,500 [8℄), even for optimisti
 estimates of bothnumbers. The fa
tor of 3 to 55 dis
repan
y 
an be explained in several ways:1. Extin
tion in the Gala
ti
 plane obs
ures a great majority of PNe.2. Survey te
hniques are biased against �nding most PNe (e.g., DSS sear
hes donot identify stellar PNe).3. Rapid evolution makes most of the PNe fainter than we think.4. There are far fewer PNe in the Galaxy than implied by the estimates, perhapsdue to errors in distan
es or stellar evolution s
enarios.Ea
h of these explanations 
arries a signi�
ant and problemati
 set of impli
a-tions. For example, the latter two ideas demand a 
hange in our understanding ofstellar evolution; the last item, in parti
ular, 
an be understood if PNe 
an onlyform from an intera
ting binary star s
enario [7℄. Thus, a 
ount of the true numberof PNe in the Galaxy may provide a dire
t test of the predi
tions of the theories ofstellar physi
s.There are many ways to sear
h for PNe in the Galaxy to improve the number
ount. We des
ribe one method here, along with results from a preliminary survey.In this method, amateur astronomers (�The Deep Sky Hunters" or DSH) identify
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oby et al.PNe, primarily at Gala
ti
 latitudes between 5 and 10 degrees (north and south),by visually sear
hing the 1st and 2nd generation red Digital Sky Survey images,sometimes along with 2MASS [6℄. Candidates are 
he
ked for reality in other DSS
olors and 
ompared with SIMBAD, NED and VIZIER to ensure that they are new.Obje
ts are sele
ted by their morphology and 
ompared to near-IR DSS imagesthat are primarily 
ontinuum, to improve the sensitivity to Hα+[NII℄ emission. Thebest 
andidates are then imaged in Hα with other teles
opes, primarily the WIYN3.5-m on Kitt Peak and the 1.2-m and 1.5-m at OHP.2 Observations and ResultsAbout 50 
andidate PNe were identi�ed by the DSH group, and 25 
andidates wereobserved with CCD imagers on the other teles
opes. Observations 
onsist of 300se
 snapshots at WIYN (200 se
 at OHP) using a narrow-band �lter to isolateHα+[N II℄. The imager at WIYN is the 4K x 4K OPTIC CCD 
amera [1℄. In some
ases, an [O III℄ image or a spe
trum (Pa 1, Te 8) were obtained, but those situationsare rare.Based on morphologi
al and emission-line 
hara
teristi
s, 13 
andidates are 
las-si�ed as new PNe. Eight additional 
andidates are probably PNe, while four areunlikely to be PNe. The �yield" rate of ∼ 70% demonstrates that the method is ef-fe
tive and rewarding. Morphology alone is not always a reliable 
riterion to 
lassifyan emission-line obje
t as a PN. Therefore, the 
olor of the apparent 
entral star isexamined, and if found to be very blue (
olumn 5 of Table 1.1), provides additionaleviden
e for the PN 
lassi�
ation. Ultimately, a spe
trum of ea
h obje
t is needed.For this interim report, we base our 
lassi�
ation mostly on morphology and 
entralstar 
olor, dividing the 
andidates into 2 
lasses - probable (Figure 1.1), and possible(Figure 1.2). Some subje
tivity is inevitable in this approa
h, and several �possible"
andidates 
ould have been assigned to the �probable" group. In fa
t, some membersof our team preferred moving Kn 2, 39, and 40 into the �probable" group. Table 1.1lists the 
andidates with their 
oordinates. Kn 21, Pa 1, Pa 2, Pa 5, Pa 6, and Te 8had been suspe
ted previously [6℄ as being PNe.The two 
hief 
hara
teristi
s of the new PN 
andidates are that the obje
ts havevery low surfa
e brightness, and that they tend to be more round than most PNe. Indis
ussions at this meeting, there has been some suggestion that PNe be
ome moreround as they be
ome older, based on a 
orrelation between low surfa
e brightnessand roundedness (e.g., Abell 39 [4℄, PG 1520+525 [5℄). If the 
orrelation is a realphysi
al phenomenon, the physi
s is yet to be understood. Alternatively, there maybe a sele
tion e�e
t with this visual sear
h te
hnique that biases for �nding faintPNe that are round.A
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Fig. 1. The 13 �probable" PN 
andidates. North is left, east is down on the page.Ea
h box is a di�erent size - see Table 1.1 for the s
ale size of ea
h box.
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Fig. 2. The 8 �possible" PN 
andidates. North is left, east is down on the page.Ea
h box is a di�erent size - see Table 1.1 for the s
ale size of ea
h box.
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t RA De
 Box Size Blue CS Size (AxB)(2000) (2000) (ar
min) (on DSS) (ar
se
)Kn 33 04:32:38.1 +60:20:12 1.6 Y 17x16Kn 37 04:44:37.8 +37:39:15 1.3 Y 31x28Kn 34 04:45:18.7 +59:09:24 2.5 Y 60x57Kn 36 04:55:24.5 +52:59:15 3.3 59x50Kn 35 04:55:25.0 +53:14:05 3.3 106x66Kn 38 05:16:16.5 +27:27:19 2.6 70x46Pa 9 05:37:58.0 +17:06:18 1.7 Y 53x53Te 11 05:45:58.3 +02:21:06 1.6 43x34Kn 40 06:00:47.2 +09:28:40 2.7 Y 37x37Kn 39 06:59:23.8 +18:26:49 3.3 Y 111x102Pa 2 17:14:48.9 -14:15:54 1.4 16x13Kn 2 18:32:40.0 +13:58:02 3.0 Y 56x52Kn 1 18:35:51.5 +10:57:19 2.9 Y 57x53Pa 10 18:37:10.7 +04:28:17 1.5 27x26Kn 3 18:55:21.8 +15:11:44 1.5 29x28Pa 5 19:19:30.6 +44:45:44 3.0 Y 157x154Kn 18 19:24:06.9 +33:52:10 2.9 64x27Pa 1 19:47:02.7 +29:30:26 1.2 14x12Pa 6 20:09:40.9 +41:14:43 2.9 Y 48x48Kn 21 20:41:18.0 +27:35:06 3.8 Y 29x25Te 8 20:55:27.3 +39:03:57 5.2 23x18Referen
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