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Confirmation of planetary nebula candidates
with spectroscopy
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A Pro/Am collaboration

Pr. Agnés Acker (retiree)
Strasbourg observatory Hong Kong University

The goal : discover new Planetary Nebulas.

Proposed by Agnés Acker in 2003 at a CNRS Pro/Am congress
2008-201 1first discovery of new PN by Nicolas Outters & Pascal Le Di
First PN confirmation in 2012 with a spectrum of Christian Buil

2014, creation of the French list of PN candidates

In 2017, Agnés Acker retires and Quentin Parker takes over the project
In 2019, more than 400 PN candidates were found and 32 PN confirmed
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PN meeting in February, 2014
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Thierry Stéphane

Pascal
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Christiaqg,
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First meeting with the observers/discoverers and the
spectroscopists around Agnes Acker.

AP (Institut d’Astrophysique de Paris)
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... and a new "bubble" discovered in 2008 by the - "= |
American amateur Dave Jurasevich and el
validated and named by Agnes Acker "’_ f
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Jul PN G75.5+1.7
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What is a Planetary Nebula ?

Ejected

/ gas shell

Central hot star
(>30000K)™

e Planetary Nebula form when dying stars cast off
their outer layers of gas.

* The central star becomes very hot, it ionizes
the shell of gas ejected by it.
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Discovery of PN candidates
How to discover a PN ?

Found by amateurs :

e On professional surveys :

DSS (red, blue), SDSS (color), Wise (color, W3, W4), skymap.org, DeCaP$S
(color), PanSTARRS, SHS, etc...

By comparison of the signal at different wavelengths.

 On the own amateurs images :

Detection on H-Alpha and [OIll] filters or SHO color images.
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http://skymap.org

1- On professional surveys
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PN candidate : Dr 3
Discover by German amateur Marcel Drechsler
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PN candidate : Pre 59 Negative image
Discover by Tryge Prestagrd in Norway
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2- On the own amateur images

Ou 6

PN discovered by Nicolas Outters (0,2° x 0,2°)

close to LDN 895 nebula in 2013

SHO image taken in France
with a Newton 400 mm at F/d 3,8
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2- On the own amateur images

(0,7 x 0,97) G T e

PN discovered by Pascal Le Du
close to NGC 7635 nebula in 2013

H Alpha image taken in France
with a FSQ 106 EDX Takahashi
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To find the PN candidates list

@5 Portal

h Criteria
Keywords
Jother/LAst 1.

Tubles Cadd )|

—

Jothe l_As<r 14 64 :

Claclet
.tarle?

Preferences
max: 5SU
=TML Tazl2
| All columns
b Coumpuie:

Mirrars

CDC, France

Smbad VizimR Aladin X-Match Other Help Nard

LI New plaretary nebulze cardidates (Le Du+, 2018 ReadMesftp
J/other/LAstr/114.54 ) - ' Sim ~_L)——_] 20:3L Astr1:4.. 541

| JotherLAst114.54/ble]  (iLis of plunetary nebulae candidates 250 vors;,
LotherLAsw/114.54/1able2  (<)Objets of uncerain nature (39 rows)

Reset Al

Query selectec Tablas Jcin selected Tables

© indicatcs tebles which contain celostinl epordinctes

3 ng the Viziex Service @ Lniversie de Strosbourg/CNRS
fit dats foy O e

The list of likely PN candidates is available on

Strasbourg Data Center (CDS)

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

How to confirm a PN candidate ?

Only a spectrum can reveal the nature of a PN
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In 2017 : creation ¢

Planetary Nebula Spectra Trackers

e \ “~ e I . - $ 4 RT
N » - - ’ 2 A

(left to right) Olivier, Stephane and Pasca
at OHP spectro party in France

Our goal : confirm PN candidates with spectroscopy
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The spectrographs
Use a good efficiency spectrograph
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(Photo : C. Buil)
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Optical instruments

a\i;\. :

N C .
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SCT 355mm @ f/d 7

| - “;'433.' b A ;:,‘\'-”‘ P
':-“ I: -, ‘3’ v
RC 500mm @ f/d 6 TCI1m@f/d7
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Pointing and autoguiding

Slit
Target

Choose this starfor ,quiding sensor field
DSS sky map autoguiding ‘ §

Hold the target in the slit while autoguiding on a nearby star
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e Sometimes we don’t see the target on the autoguider

e Centering the target with the field map
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Take spectra

Several single exposures on the target
(4 x 900s to 6 x 1200s total exposure)

Ar/Ne calibration lamp for calibration
Tungsten/Halogen lamp for flat (more than 40)

Spectrum on reference star close to the target. You can use
the spreadsheet made by Francois Teyssier :

www.astronomie-amateur.fr/Documents%20Spectro/
ReferenceStarFinder.xlsm

Bias and darks (about 50 bias and 15 darks)
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Background sky area

During the reduction process -> substraction of the background sky
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Take spectra

Reference star for instrumental response

SIS -¥5.60 =)l [ofx]

Longues donde - 7534 707 Ikerctd . 0 72X7%8 [¥] Seuls suomasams Sodhat: 2

: a Pickles or Miles reference spectrum
: The star taken on the sky
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Some results
Ra 24

Confirmed as a PN ,

|
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4 x 900s with a LISA R=420 (50pum slit)
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Some results
Ra 24

JG3 )Yl Fortal  Simbad VizieR Aledin  X-Match Other-  Help

PN Ra 24

SFRERR

other query Identifier Coordinate Criteria Reference Basc Script TAP Output Help
modes : query query query query submiesion

C.D.S. - SIMBAD4 rel 1.7 - 2019.02.13CET16:39:35

Avallable data : Basic data « Identifiers « Plot & images  Bbliography « Measurements o Exterra archives = Notes e
Annotatiors

Basic data:
AME PN Ra 24 -- Planetary Nebula

SIMBAD cuery around | with radius 2 | arcmin
Cther obJeCtOyE NPRES,EN), ISM (IPEASX) |

=], N 19 37 4D0.0 +20 35 47 | D 2015LAstx. 1295, .42F
ICRS coord. (ep=J2000) . . : ? Interactive AladinLite view
FK4 coord. (ep=B1950 eq=1550) ;19 35 29.1 42D 2B 57 [ ]
Gal coorc. (ep=J2000) : 05€.4230 -00.3725 [ )
Anqular size (arcmin): 0.52 0.52 90 (Opt) D ZD14MNEAS. 443.3338S8

) amass@oss( )| soss 4|

Now referenced in SIMBAD as a PN
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Some results
Pa 21 PN Kn 66

....................... P N SRS S S SOl confirmed

PN
confirmed

Not a PN

All these targets are under study
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Some strange objects
DeGaPe 32

Only H alpha emission
line is present

4 1 4
- - -~ -a - Ll wa L M.‘ - o - - ww e o~ N

Comments by Pr Steve Shore

«DeGaPe 32 has an odd Balmer ratio but that could be an underlying photospheric
absorption spectrum (so beta is weaker than it should be), the excitations very low and
there’s no metal line emission so this *could” be a massive star, heavily reddened, and
perhaps a B supergiant of the sort of LBV group (this is near the Galactic plane, no?).
The lack of forbidden lines sets an upper limit toboth ionization and excitation (moderate
density, perhaps some P Cyg), this could even be a Be star but neither a HAEBE nor a

Ble]. »
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Some strange objects

e Balmer lines are present

e Small H alpha emission
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Some strange objects

Can be a dwarf nova
(type DA WD)

Comments by Pr Steve Shore

«Before even reading your comment, Olivier, | called this a DA type spectrum emission in
the Balmer lines (just seeing the fits file). It's not *that* hot, there’s an already known
system CY Lyr within 10 arsec. This has a model for the UV (from an IUE low resolution
observation) that gives a fit to the disk but not the WD. The optical wasn't used and it was
an outburst spectrum (http.//iopscience.iop.org/article/10.1086/519065/pdf). It's definitely
not a protoplanetary or planetary. It's interesting that the Balmer emission is so weak now,
that's why | think its a DA WD with emission instead of what (after trying to type this) is
said in then literature.
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Some strange objects
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Emissions lines are not in the « right place »
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Some strange objects

Kn 66 o | .

Interstellar and atmospheric lines

A big redshift
App 1 is not a target in our galaxy
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App 1

[Ar IV] 4740
Hf3
[OI11] 4959
[OI11] 5007
Hell 5412

[SIIl] 6312
Ha

[SIl] 6731

4740,20
4861,33
4958,92
5006,85
5411,52
6312,10
6562,82

6730,70

4877,92
007,32
5106,58
5153,06
5576,45
6497,35
6756,16

6925,76

Some strange objects

 Eements | A | M | oz

0,02905
0,03003
0,02978
0,02920
0,03048
0,02935
0,02946

0,02898

Average z = 0,02954

Leak velocity = 8.700 km/s - Distance = 192 126 000 l.y.
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Article In progress....

Astronomy & Astrophysics manuscript no. "VGB 3 galaxies” ©ESO 2019
January 27, 2019

Three new AGN found Iin spectroscopy

0. Garpe! P. Le D2 Dr. M. Koenig® P Dusreun® A. Lorez” B. Guican®

Observatoire de la Tourbsere - F-38690 Chabons - France
e-mail: 0.garde@free. fr
< Observatoire de Kermermen - F-29840 Porspoder - France
e-mail: pascal.le.du@shom. fr
Gemotstr. 14 D-64668 Rimbach, Germany
F-06790 Aspremont, France
F-06110 Le Cannet, France
CALA - F-69120 Vaulx-e¢n-Velin, France

Preprint version: January 27, 2019

ABSTRACT

Context Unreferenced objects are regularly discovered by amateur astronomers on their own images or on existing survey images,
mostly planctary ncbulac.

AIms. To deduce their nature, a group of amateur, the PNST (Planctary Nebulae Spectro Tracker) try to make spectra of these objects
in order to identify them.

Methods. The choice of a particularly sensitive spectrograph was necessary : in order to highlight the spectral signature of these very
weak objects on all the visible wavelengths domain.

Results. During two observation campaigns at the Cote d” Azur observatory on the Calemn site, tree particular objects could be identified
as active nucleus galaxics not yet listed.

Discovery of 3 unlisted galaxies
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Conclusion

Only 32 PN could be confirmed

@3 Portal Simbad VizieR Aladin X-Match Other Help _SfnERf) @) Portal Simbad VizieR Aladin X-Match Other Help _SHRERRLY

PNRAY9

other query Identifier Coordinate Criteria Reference Basic Script TAP Output Help

les : query options query query options

Query : PN RAS C.D.S. - SIMBAD4 rel 1.5.8 - 2016.09.17CEST12:25:04 C.D.S. - SIMBAD4 rel 1.5.8 - 2016.09.17CEST12:26:16

Available data : Basic data e Identifiers e Plot & images e Bibliography e Measurements e External archives e Notes e Annotations

Available data : Basic data e Identifiers « Plot & images » Bibliography e Measurements e External archives « Notes  Annotations
Basic data :
NAME PN Ra 9 -- Possible Planetary Nebula

Other object types: PN? (Ref)

ICRS coord. (ep=72000) : 20 31 09.0 +21 21 41 [ ] D 2015LAstr.129b..42F SIMBAD guery aroundeith radius 2| arcmin
FK5 coord. (ep=J2000 eq=2000) : 20 31 09.0 +21 21 41 [ ]

FK4 coord. (ep=B1950 eq=1950) : 20 28 55.9 +21 11 31 [ ) . o

Gal coord. (ep=J2000) : 063.7177 -10.5591 [ ] Interactive AladinLite view

Basic data :
NAME PN LDu 13 -- Planetary Nebula

Other object types: PN (Ref,PN), ISM (IPHASX)

ICRS coord. (ep=J2000) : 23 38 40.430 +61 41 40.90 [ ] D 2015LAstr.120a..42¢F  SIMBAD guery ﬂfOU“dJ with radius 2 | aremin
FK5 coord. (ep=J72000 eq=2000) : 23 38 40.430 +61 41 40.90 [ ]

FK4 coord. (ep=B1950 eq=1950) : 23 36 18.75 +61 25 03.7 [ ] . o

Gal coord. (ep=J2000) : 114.4192 +00.0315 [ | Interactive AladinLite view
Angular size {(arcmin): 1.02 1.02 90 (Opt) D 2014MNRAS.443.33885

|
]
|
PN Ldu 13
other query Identifier Coordinate Criteria Reference Basic Script TAP Output Help
mod

400 PN candidates expect to have a spectrum...
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Information about PN confirmation

\\
Plametary Nebulae Spectra Trackers

m \'

X |

PNST has a new website (available in march 2019)

http://planetarynebulae.net

SMSW-2 - February 24, 2019 - Confirmation of PN candidates with spectroscopy - Olivier Garde & Pascal Le Du


http://planetarynebulae.net

Information about PN confirmation

Actualité et catalogues des

P]. are tary Neb u.]. aec .Ile t néebuleuses planétaires francophones.

ACCUEIL | CATALOGUES | DOCUMENTATION | CANDIDATURE

Respeeter 165 majuseules ¢t les ctpaces |
Exemple: PN-G 262.4-01.8 ouDeGaPs 32

Actunalité des nébuleuses planétaires veizer

Recherche avanceée...

Mise A jour des bases de données - Février

201 9 465 ertvées Al telal, cont

) . ) X . 343 nithulniser plandrning
De nouvedux objets cni otd Ccouverts par J6s astronomass anateurs ces Cernisrmee 13 nébulosses P .
semainss. 30 candidates nébuleuses plandtaires et 7 ol ets ont ainsi &t sjoutés a nos cLset plandtazzos probakles
hases de donnsea.

Al Favnier 4014 - Thomas Petit

- 333 néhulsuses plandiaires possiblas
- 86 objets de natires différent=s
44 spactres realisds

8 Jarvier 2013 | 28 Septerrore 2018 TSI En 2018...

Thomas Petit , Pascal L= Da 31 entrees ant Ate ayontées anx hases de dannees, dont:
. 13 cand.caies NP ¢1 16 ‘objers”
Mise a jour des bases de donneées - Mission PNST: Calexn 11-22

vier 2019 mbre 2018
Janvier septe Candidates NP non encore publiées:

Coord.
galactiques Origine
10 septambre 2014 RAPDO! U Jmillet 201 H Rapport de mission PN-3301.0-045 DECaPs
Faccal e D2 PasealLe DO PR-3 2HS9H00Y  DECAPS, WISE
Mission PNST: AstroQueyras 01-09 Mission PNST: QHP 13-18 juillet PR-GuUnt.atad - DECARS,BHS, WISE
PN G341.602.8 DECaPS, WISE
sept. 2018 2018 i
PN-G 282.2-08.1 DECaPS, SHS
PN-3357.4-02.0

Nom
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Information about PN confirmation

The French magazine

« L’Astronomie »
(in French only)

The issues about PN :

e #68 January 2014

o #80 February 2015
 #91 February 2016
e #102 February 2017
e #114 March 2018

e #125 March 2019
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Information about PN confirmation

ORSFRVER |F CIFL | Pascal LE DU | www.cielacean fr

Forthcomming
in #125 issue

6 pages article
write by Pascal Le Di
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Information about PN confirmation

Planetary nebulae discovered and confirmed | Spectrosqopics confirmations - ; I
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Thank you very much
for your attention

Any questions ?
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