
Medium- to large-sized True and Likely planetary nebulae from the DSH sample
M. Kronberger1, Q. A. Parker2,  G. H. Jacoby1,3, D. J. Frew2, D. Harmer4, L. Huet1, D. Patchick1, T. Prestgard1, and P. Le Dû1 on behalf of the PNST* and APO** teams

1 DSH collaboration, 2 University of Hong Kong, 3 Lowell, 4 NOAO
email:matthias.kronberger@gmx.at

The Hong Kong/AAO/StrasbourgI phlanetary

nebuladatabase(HASH)[1] incorporatesalmost

300 true, probable and possible planetary

nebulae (PNe) that have been identified since

2003 within the framework of the Deep Sky

Hunters(DSH)project,andother amateur-based

efforts [2-4]. Our sample covers all types of

different PN morphologies,spectralproperties,

and evolutionary states. Estimated distances

range from below 1kpc to extragalactic. This

contribution focuses on all currently known

medium- to large-sized PNe and candidates

(opticaldiam>2 ) in our sample.

Introduction

Other PN candidates

Thetable below listsupdatedobservationaldataof previouslypublishedPNcandidatesthat do not meet the selectioncriteria above. In addition,we presentin yellow new,yet unpublishedPNe

andcandidatesthat areexpectedto be true, likelyor possiblePNebasedon their morphologies,their spectralproperties,andtheir characteristicsat opticalandinfraredwavelengths.
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Object ID RA [2000.0] DE [2000.0] l [°] b [°] Diam. ["] Type Imaging Spectrum Notes
Hu 2 00 33 57.4 +74 18 39 121.72 +11.48 100 x 100 L Huet Le Dû0.2-m
Pa 154 01 01 25.0 +72 45 52 123.68 +09.90 83 x 80 L KPNO 4-m
Pa 59 01 14 39.0 +61 19 44 125.71 -01.41 26 x 22 L KPNO 4-m
Pre8 01 26 36.0 +18 51 18 134.38 -43.23 116 x 111 T KPNO 4-m PNST 0.5-m

DCT
Kn 67 03 32 15.0 +21 39 43 165.54 -27.60 5.5 x 5.2 T DCT
Kn 122 03 53 15.7 +09 56 34 179.20 -32.41 240 x 230 rej. KPNO 4-m (1)
Kn 133 04 54 33.7 +28 49 29 173.71 -09.24 31 x 30 L KPNO 4-m
Kn 135 05 36 31.1 -75 07 04 286.45 -30.94 stellar L LCO 1-m (2)
PrKn1 06 20 02.5 -18 37 32 199.43 -15.11 46 x 40 L LCO 1-m
Kn 134 06 45 55.0 -18 10 22 197.21 -09.35 9 x 9 P SHS
Kn 71 08 16 42.5 -72 59 36 286.08 -19.96 80 x 80 L LCO 1-m
App 2 08 28 03.3 -14 58 55 095.19 +00.99 56 x 45 T PNST 0.35-m (3)
DeGaPe1 08 35 40.7 -43 48 31 262.49 -01.92 60 x 54 L APO team
DeGaPe2 09 00 17.7 -46 40 41 264.44 -00.35 102 x 96 L APO team

Type:
T Χ ǘǊǳŜ tb    
L Χ [ƛƪŜƭȅ tb    
P Χ tƻǎǎƛōƭŜ PN

[4] Acker, A. et al., Rev. Mex. A&A 38, 223 (2012)

Notes: 
(1)  ionized ISM  
(2) possible LMC PN?
(3) = KKR 62   

Distributionof TrueandLikelyPNefrom the DSHsamplewith Ø> 2 in anAitoffҍIŀƳƳŜǊprojectionof the Galactic

Plane. OtherTrueandLikelyPNelisted in the HASHdatabaseare shownfor comparison. Theaveragescaleheights

of the DSHandHASHsampleswith Ø>2 are10.0° and11.4°, with RMSdispersionsof 11.8° and18.8°, respectively.

Object ID RA [2000.0] DE [2000.0] l [°] b [°] Diam. ["] Type Imaging Spectrum Notes
Pre3 11 35 38.2 -48 21 10 290.15 +12.62 60 x 56 L LCO 1-m (4)
Kn136 17 25 22.3 -26 29 27 359.64 +05.08 7 x 7 P SHS
Kn 128 17 36 20.4 -25 06 18 002.16 +03.77 10 x 10 P SHS
Kn 129 17 39 17.0 -25 04 40 002.54 +03.22 11 x 8 P SHS
Pa 157 17 47 08.6 +11 00 21 035.72 +19.20 38 x 36 T KPNO 4-m Le Dû0.2-m
Pre13 18 17 30.9 -55 28 43 338.94 -17.54 34 x 24 L LCO 1-m
DeGaPe28 18 18 20.0 -12 14 48 018.32 +01.64 12 x 10 L APO team
DeGaPe50 18 29 10.5 -16 32 05 015.71 -02.69 104 x 54 L APO team
Pa 110 18 38 00.7 -12 41 07 020.12 -02.83 25 x 24 P KPNO 4-m
Pa 19 19 05 08.7 +16 15 21 048.96 +04.38 35 x 32 T DCT
Pa 159 19 15 06.6 -06 10 43 035.76 -08.07 151 x 141 rej. KPNO 4-m (1)
Pa 131 19 22 06.0 +11 32 41 046.69 -01.44 9 x 8 L KPNO 4-m
Pa J1934 19 34 33.6 +02 17 15 039.94 -08.53 238 x 188 rej. KPNO 4-m (1)
Ch 1 19 57 15.6 +34 47 19 070.86 +03.04 60 x 24 T Le Dû PNST 1-m
Pa 164 19 57 23.2 +23 52 49 061.56 -02.66 105 x 50 L KPNO 4-m

Object ID RA [2000.0] DE [2000.0] l [°] b [°] Diam. ["] Type Imaging Spectrum Notes
Pa143 20 04 14.9 +35 51 52 072.53 -02.39 43 x 33 P DCT (5)
Pa144 20 06 31.9 +09 26 21 050.22 -12.00 33 x 27 L KPNO 4-m
Pa 146 20 29 09.5 +15 37 00 058.59 -13.41 101 x 89 L KPNO 4-m
Pa 147 20 29 23.6 +45 17 56 083.03 +03.70 56 x 50 P DCT DCT (6)
Ra 67 20 36 07.2 +46 01 51 084.31 +03.19 9 x 9 L KPNO 4-m
Pa 3 20 46 10.5 +52 57 06 090.82 +06.11 72 x 58 rej. DCT (1)
Hu 1 20 54 14.0 +58 51 20 096.17 +08.93 99 x 70 L Huet
Pa 166 22 03 05.9 +58 39 12 102.50 +02.62 33 x 31 P KPNO 2.1-m
Pa 162 22 12 15.2 -76 26 03 313.78 -37.14 300 x 300 rej. LCO 1-m (7)
Pa 152 22 14 58.0 +66 32 59 108.23 +08.25 34 x 31 L KPNO 4-m

Results

Object ID RA 
[2000.0]

DE 
[2000.0]

l           
[°]

b              
[°]

Diam.       
ώ ϐ

D [kpc] Status Class CSPN         
[mag]

Spectral
Type

E (B-V) 
[mag]

T          
[K]

Notes

Fe6 01 56 25.1 +65 28 30 129.61 +03.45 212 x 198 T Rar 19.014g = IPHASX J015624.9+652830 [1]

Kn 132 04 14 21.2 +30 23 31 166.61 -14.78 158 x 152 L Eaprs -

Kn 131 04 50 17.7 +41 54 53 162.94 -01.68 266 x 192 L Bas 19.739g misclassifiedasGX (Wein 92)

Pa 153 0509 07.5 +53 10 28 156.00 +07.75 156 x 154 L Ra 18.081g 0.15
9500 + 
80000

Composite

Hu 4 05 28 21.0 +53 31 20 157.33 +10.32 150x 150 L ? - UnclearCSPNidentification

Te2 05 40 44.8 +31 44 31 177.06 +00.59 122 x 117 2.23 T Ras 21.169g

Kn 63 05 42 06.7 +04 43 03 200.56 -13.10 388 x 358 1.94 T Rams 17.454g

Pa 155 05 45 23.9 -11 45 49 209.59 -19.90 128x 120 L Ra 15.345g 0.14 100000

Kn 62 06 23 55.4 +38 15 15 175.63 +11.46 126 x 126 T Baps 18.421g 0.12 55000

CaVa1 06 5251.4 +09 03 34 205.01 +04.44 480 x 435 T Eas 18.093g

KnAlv1 08 04 04.4 -06 30 57 227.32 +12.94 1100 x 1060 0.87 T Ear 15.963g 0.01 120000 = Fr 2-25 [1]

Pa 163 09 24 55.2 -31 45 03 259.69 +13.29 220 x 216 L Eas 18.315i 0.10 75000

Pa 33 15 11 13.2 -42 10 23 328.82 +13.56 175 x 165 4.07 L Eas

Pa 5 19 19 30.5 +44 45 43 076.32 +14.11 157 x 154 2.27 T Eamrs 15.525g PG1159? [8] 0.07 140000

Pa 161 19 43 28.6 -13 44 59 039.66 -17.65 536 x 484 L As 13.897g 0.05
5100 

120000
Composite

Te1 19 57 22.3 +2639 08 063.93 -01.22 146 x 140 1.81 T Bamps 20.473g

Ju1 20 15 21.4 +38 02 44 075.57 +01.72 240 x 240 2.09 T Rr 19.413g

Kn 121 2042 01.9 +13 51 15 058.88 -16.97 486 x 371 L As 15.428g sdO[9] 0.04 75000

Kn 45 20 53 03.9 +21 00 11 066.51 -14.90 145 x 138 2.85 T Ears 18.270g 0.10 60000

Pa 28 20 58 11.0 +33 08 33 076.89 -08.18 133 x 123 L Eas 18.709g 0.17 45000

Kn 24 21 13 37.7 +37 15 38 082.12 -07.81 190 x 190 1.63 T Bams 19.189g

Alv1 21 15 06.6 +33 58 18 079.89 -10.27 270 x 270 1.82 T Es 18.153g 0.10 100000

LDu1 21 36 05.8 +50 54 09 094.58 -00.89 132 x 120 2.93 T Rar 21.358g

Pa 165 21 38 52.8 +18 40 15 072.02 -24.63 188 x 162 L Ims 12.637g sdO[9] 0.14 80000

Cr1 21 49 11.7 +57 27 20 100.31 +02.82 120 x 106 1.40 T Es 18.180g

Pa 41 22 10 13.6 +50 04 33 098.31 -04.93 154 x 136 L Ias 17.269g 0.15 50000

Kn 130 23 13 05.2 +45 26 18 105.42 -14.06 277 x 173 L Ias 16.424g 0.13 80000

Kn 50 23 54 11.3 +74 55 34 119.15 +12.48 185 x 167 2.54 T Eams 19.255g 0.25 50000

Thetable below summarizesall 28 True (T) and Likely(L)PNefrom the DSHsamplewith optical diameters> 2 and lists the fundamentalpropertiesof the nebularshellsand the CSPNe.

Previouslyunpublishedobjectsare highlightedin blue. Statisticallyderived distanceswere taken from [5]. The listed CSPNmagnitudeswere extractedfrom PanStarrsphotometry. For 15

objectswith availableUV,opticaland IRphotometry,we determinedE(B-V)andTby fitting the spectraldistributionsof the CSPNewith distribution functionsof blackbodyemitterscorrected

for the effectsof interstellarextinctionusingthe formalismin [6] andassumingRV = 3.1. TheGALEXUVfluxeswerecorrectedby applyingthe revisedphotometriccalibrationfrom [7]. Effective

wavelengthsandzeropointswere takenfrom variousresources. Wenote that two CSPNe(Pa161andPa153) havecompositedistributionfunctionswith a hotter anda coolercomponent.

Relationbetween angulardiametersand distancesfor all PNelisted in [5]. The

overplotted lines correspondto diameters of 1pc, 2pc and 3pc, respectively.

Objectsbelongingto the DSHsampleare highlighted. Theplot showsthat the

sizesof DSHPNeare above1pc in the majority of cases, translatinginto a size

limit of 2 for possibleExtendedLocalVolumemembers(d <2kpc)in our sample.

Compilationof narrowbandimagesof sampleobjectsthat were recentlyconfirmedasTrue(T)or Likely

(L)PNe. Unlessotherwisenoted,R=IʰΣG,B= [O III].Broadbandspectrumof the confirmedPNCaVa1.

Pascal Le Dû
200mm f/6 Newton, 6x1200s
Alpyspectrograph23u slit

CSPNfluxesandspectraldistributionfits. Left: Pa161; Right: Pa153.
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(5) Dark nebula + CG
(6) Pre-PN?

(7) Plate fault?
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