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Abstract. Unreferenced objects from the sky are regularly discovered by amateur astronomers from
their own images or from professional images. Following the example of the Deep Sky Hunter list (DSH),
thanks to the initiative of Agneés Acker and Pascal Le Di [1][5], a list of planetary nebulae (PN) candidates
is maintained in France and regularly published in the Société Astronomique de France (SAF) journal
(L’Astronomie) and then in VizieR at the Strasbourg Astronomical Data Center (CDS). Recently, amateur
astronomers specialising in spectroscopy have managed to observe the spectra of some of these candidates
to confirm their nature.
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1 Detections of planetary nebulae

1.1 Discoveries from amateur images

The detections are mainly made from instruments of small diameters with low f/D ratio, using efficient cameras
with large, sensitive detectors, equipped with He, [OIII] and [SII] narrow-band filters (Acker et al.|[2012) (Fig.

1).
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Fig. 1. PN candidates discovered from amateur images
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1.2 Discoveries from professional images

Professional surveys at different wavelengths are easily accessible from advanced tools like Aladin from the CDS
(Fig. 2). Objects are searched in the visible (DSS, DECaPS ...) but also in the medium infrared (WISE ...)
(Jacoby et al|2010; Parker et al.2012; Kronberger et al.[2013)) (Fig. 3).
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Fig. 3. PN candidates discovered from professional images

1.3 Planetary nebulae candidates

The French list of PN candidates contains 320 objects and 57 objects of unknown nature listed in a second table
(Fig. 4).
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Fig. 4. PN Candidates from DSH list (blue) and French list (red).

2 Spectroscopic confirmations

2.1 Instruments and teams

The spectra of some candidates were acquired with modest instruments from 0.09 m to 0.2 m diameter (Fig. 5).
Specific missions have allowed amateur teams like the PNST to use larger telescopes from 0.5 m (AstroQueyras)
to 1 m diameter (Calern C2PU) (Fig. 6). The spectrographs used are at low resolution at f/D = 5.

/

Fig. 6. Members of the PNST installing a spectrograph at the AstroQueyras Observatory

2.2 Some observed candidates

More than 50 PN candidates spectra showing nebulae lines have been observed by amateur (Table 1).
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Candidate RA (J2000) | DEC (J2000) | Place Instrument Observer Emission lines
Ou 4 09:50:48.00 —28:01:51.60 OHP (04) 85mm/LISA C. Buil [OII1] (5007)
Ou 5 21:14:20.00 +43:41:35.00 | Castanet (31) 200mm/ALPY C. Buil Hell (4686), HB (4861),
[OIlI] ~ (4959/5007), Ha
(6563), [NII] (6583)
Ral 18:54:45.77 | +36:30:12.00 | OHP (04) T30mm/LISA PNST (1) Holl (4686), HB (4361),
[OIII]  (4959/5007), [NII]
(6583), Ha (6563)
Mul 5 19:49:53.70 | +18:40:15.10 | Castanct (31) 200mm/ALPY C. Bull [OII]]  (4959/5007), Ha
(6563)
LDu 18 21:29:52.51 +50:54:19.18 | AstroQueyras (05) 508mm/LISA P. Le Du Hp3 (4861), [OIII] (5007), Ha
(6563)
Zol 1 20:53:49.60 +46:46:47.00 | Piera (Espagne) J. Guarro [OIII]  (4959/5007), Ha
(6563)
KnFe 1 20:38:09.15 +61:55:05.00 | Porspoder (29) 200mm/ALPY P. Le Da [OIII]  (4959/5007), Ha
(6563)
Fe 8 02:10:10.64 +65:25:15.30 | Porspoder (29) 200mm/ALPY P. Le Da [ArIV] (4711), [NTI]
(6548/6583), Ha (6563)
Ra b 21:02:38.00 | +44:46:42.00 | OHP (04) PNST (2) HB (4361), [OIT]
(4959/5007), [NI1]
(6548,/6583), [SI1]
(6716/6731), Ha (6563)
LDa 1 31:36:06.35 | +50:54:04.80 | AstroQueyras (05) | 508mm/LISA PNST (3) [OIl]  (5007), INII]
(6548/6583), Ha (6563)
Pre 8 01:26:36.00 +18:51:19.80 | AstroQueyras (05) 508mm /LISA PNST (3) [OII1] (5007), Ha (6563)
Ra 3 19:12:10.00 +16:46:33.00 AstroQueyras (05) 508mm/LISA PNST (3) Hp (4861), [OI11]
(4959/5007), [NII]
(6548/6583), Ha (6563)
Mul-Ir 19 20:34:26.20 +31:18:33.12 AstroQueyras (05) 508mm/LISA PNST (3) Hell (4686), HJB (4861),
[OIIT]  (4959/5007), Ha
(6563), [NII] (6583)
Mul-Ir-14 19:16:21.40 +16:56:36.60 | AstroQueyras (05) 508mm/LISA PNST (3) Hp (4861), [OI11]
(4959/5007), Ha (6563),
[NII]  (6583), Hel (7065),
Ar[Ill]  (7136), [o1]]
(7320/7325)
Ra 4 20:44:13.00 +36:07:38.00 | AstroQueyras (05) 508mm/LISA PNST (3) [OI11] (5007), [NTI]
(6548/6583), Ha (6563)
LDuPa 1 19:11:56.23 +15:25:25.20 | AstroQueyras (05) 508mm/LISA PNST (3) [OII1] (5007), Ha (6563)
Mul 4 20:10:17.90 +36:13:09.00 | AstroQueyras (05) 508mm/LHIRES3 | A. Brémond, | Ha (6563), [NII], [SII]
P. Bazart (6716/6731)
Ra 10 20:50:13.00 +46:55:18.00 | AstroQueyras (05) 508mm/LHIRES3 | A. Brémond, | [OIII] (4959/5007), Ha
P. Bazart (6563), [NII] (6583)
Ou 6 20:03:53.54 +35:22:50.40 | AstroQueyras (05) 508mm/LHIRES3 | A. Brémond, | [OIII] (5007), [NTII]
P. Bazart (6548/6583), Ha (6563)
LDu 14 03:04:21.70 +62:18:01.30 | AstroQueyras (05) 508mm/LHIRES3 | A. Brémond, | [OIII] (5007), [NTI]
P. Bazart (6548/6583), Ha (6563)
Hu 2 00:33:57.40 +74:18:40.00 | Porspoder (29) 200mm/ALPY P. Le Da Hp (4861), [OI11]
(4959/5007), Ha (6563)
Ga 1 05:25:56.63 +07:48:21.70 | Porspoder (29) 200mm/ALPY P. Le Da Hp (4861), [OI11]
(4959/5007), Ha (6563),
[NII] (6583)
CaVa 1 06:52:52.59 +09:04:22.70 Porspoder (29) 200mm/ALPY P. Le Du Hell (4686), [OI11]
(4959/5007), Ha (6563),
[NII] (6548/6583)
Pre 35 18:20:14.30 —22:30:14.10 | Armidale, Australie T. Bohlsen HB[NII] (6548/6583), Ha
(6563)
Ra 24 10:37:40.00 | +20:35:47.00 | CALERN (06) T m/LISA PNST (4) Hp (4861, [@in]
(4959/5007), Ha (6563),
[NII] (6583)
Ch 1 10:57:15.56 | +34:47:15.80 | CALERN (06) T m/LISA PNST (4) [OII] (4959/5007), [NII]
(6548/6583), Ha (6563)
DoCaPe 32 | 05:17:57.10 | 107:26:24.70 | CALERN (06) T m/LISA PNST (4) Ha (6563)
Pre 24 04:25:53.60 | +39:49:10.40 | CALERN (06) T m/LISA PNST (4) Hj (4861), [O111]
(4959/5007), Ha (6563),
[SII] dcalage des raies
Ra 11 18:25:15.00 | +00:02:03.00 | CALERN (06) T m/LISA PNST () [OII]  (4959/5007), Ha
(6563)
Hu 1 20:54:14.00 +58:51:20.40 Porspoder (29) 200mm/ALPY P. Le Da OIII] (5007), Ha (6563),
NII] (6583), [SII] (6716)
LDu 31 06:13:51.03 +19:37:09.00 Porspoder (29) 200mm/ALPY P. Le Du Ho (6563), [NTI]
(6548 /6583)

PNST (1) : T. Lemoult, P. Le D

PNST (2) : O. Garde, P. Le D, S. Charbonnel

PNST (3) : O. Garde, P. Le Dii, T. Lemoult
PNST (4) : O. Garde, P. Le Di, P. Dubreuil, A. Lopez

Table 1. Some PN candidates observed by spectroscopy
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2.3 PN candidates spectra

The instrumental response of each spectrum is determined using an observation made on a naturally non-
reddened type A or B reference star (E(B — V') ~ 0) that is located near the target. Calibration is performed
with Argon-Neon lamps.

The data analysis software generally used is ISIS. (http://www.astrosurf.com/buil /isis-software.html). The
spectral data are recorded with observation sheets and are transmitted to Quentin Parker (Fig. 7 - 8).
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Fig. 7. PN candidates spectra
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SPECTROSCOPIQUE
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Fig. 8. Spectroscopic observation sheets
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3 Publications and dissemination of works

3.1 Société Astronomique de France (SAF)

The articles published in the SAF magazine report on new discoveries of planetary nebulae candidates (Acker
|& Le D[2014} 2015} [2016; [Le D1 [2017) 2018) (Fig. 9). The techniques used by the discoverers are described
and advice is given to avoid confusing PN candidates with other objects that may resemble them.
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Fig. 9. Articles published in journal of the SAF, L’Astronomie (2014-2018).

3.2 VizieR

PN candidate tables are easily searchable using the VizieR tool of the Strasbourg Astronomical Data Center

(CDS) (Le D1f2018)), for example http://vizier.u-strasbg.fr/viz-bin/VizieR-3?-source=J /other/LAstr/114.54 /table1&-
out.max=50&-out.form=HTML%20Table&-oc.form=sexal (Fig. 10).
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Fig. 10. PN Candidate table in VizieR.
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3.3 HASH PN database

The HASH (Hong Kong/AAO/Strasbourg Halpha) planetary nebula database (Parker et al.|2016) is a database
of all known planetary nebulae, whether candidate or confirmed. Each object is associated with images at
different wavelengths and spectra, if available (Fig. 11). This SQL database and research platform is the result
of a collaboration between the University of Hong Kong, the Astronomical Observatory of Australia and the
Astronomical Observatory of Strasbourg. It is maintained by Quentin Parker and Ivan Boji¢i¢ in Hong Kong
and is open to the public recently.
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Fig. 11. PN LDu 18 in the HASH PN database.

The table of candidates discovered by amateur astronomers is regularly transmitted to Hong Kong.

References

Acker, A. et al., 2012, Rev. Mex. A&A, 48, 223
Acker, A. Le Du, P., 2014, L’ Astronomie, 128, 68
Acker, A. Le Dq, P., 2015, L’ Astronomie, 129, 80
Acker, A. Le Dq, P., 2016, L’Astronomie, 130, 91
Jacoby, G. H. et al., 2010, PASA, 27, 156
Kronberger, M. et al., 2013, APN-VT conf.

Le Da, P., 2017, L’Astronomie, 131, 102

Le D, P., 2018, L’Astronomie, 132, 114

Le D1, P., 2018, VizieR Online Catalogue http://vizier.u-strasbg.fr/viz-bin/VizieR?-source=J/other/LAstr/114.54
Parker, Q. A. et al., 2012, MNRAS, 427, 3016
Parker, Q. A. et al., 2016, JPhCS 728, 3, 2008


http://vizier.u-strasbg.fr/viz-bin/VizieR?-source=J/other/LAstr/114.54

	Detections of planetary nebulae
	Discoveries from amateur images
	Discoveries from professional images
	Planetary nebulae candidates

	Spectroscopic confirmations
	Instruments and teams
	Some observed candidates
	PN candidates spectra

	Publications and dissemination of works
	Société Astronomique de France (SAF)
	VizieR
	HASH PN database


