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Editorial 

Liebe Leser des Spektrums, 
liebe Fachgruppenmitglieder, 
 
eine spannende Lektüre über verschiedene 
spektroskopische Aktivitäten erwartet Sie im 
Heft. So berichtet Olivier Garde zur erfolgreichen 
Klassifizierung von potentiellen Planetarischen 
Nebeln durch Amateure, Gregor Krannich hat 
sich der Supernovabeobachtung verschrieben. 
 
In unserem Kreis wird seit langem über gemein-
same Aktivitäten mit den Veränderlichenbe-
obachtern, d.h. die gegenseitige Ergänzung von 
Photometrie und Spektroskopie, diskutiert. Die 
Jugend macht es einfach: Josefine Liebisch be-
richtet zu ihrem Projekt der kombinierten photo- 

und spektrometrische Beobachtung von d Cep. 
Als langjähriger Beobachter der Spektroskopie-
szene selbst kann ich immer wieder über den 
beachtlichen Fortschritt staunen! 
 
Im Jahresverlauf gab es aber auch Wermuts-
tropfen: ein besonders bitterer für unsere 
Gruppe war die Rücktrittsankündigung unseres 
Sprechers Rainer Borchmann, der über die letz-
ten Jahre die Aktivitäten im Hintergrund und die 
Jahreskonferenz im Vordergrund mit großem 
persönlichem Einsatze gemanagt hat. Rainer, 
ganz, ganz herzlichen Dank dafür! 
 
Mit sternfreundlichen Grüßen, 
Ihr Thomas Hunger 

Dear readers of Spektrum, 
Dear members of the section group, 
 
An exciting reading on various spectroscopic ac-
tivities awaits you in the issue. Olivier Garde re-
ports on the successful classification of potential 
planetary nebulae by amateurs, Gregor Kran-
nich is dedicated to supernova observation. 
 
In our group there has long been discussion on 
common activities with the variable star observ-
ers, i.e. the complementarity of photometry and 
spectroscopy. The youngsters simply do it: Jose-
fine Liebisch reports on the combined photo- and 

spectrometric observation of d Cep. As a long-
time observer of the spectroscopy scene itself, I 
am always amazed about the considerable pro-
gress over the years! 
 
During the course of the year, there were also 
downers: a particularly bitter one was the resig-
nation announcement of our spokesman Rainer 
Borchmann, who – over the last few years – has 
managed the activities in the background and 
the annual conference in the foreground with a 
large personal mission. Rainer, thank you very 
much! 
 
Clear skies. 
Yours Thomas Hunger 
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Planetary Nebulae Confirmation in Spectroscopy 
 

 

Olivier Garde 
Observatoire de la Tourbière, 38690 Châbons, France, E-mail: o.garde@free.fr 
 

Abstract 
Uncategorized objects at the sky are regularly discovered by amateur astronomers from their own im-
ages or from professional images. Like the DSH list, thanks to the initiative of Agnès Acker and Pascal 
Le Dû, a list of planetary nebulae candidates is maintained in France and regularly published in the SAF 
magazine and then in VizieR. Recently, amateur astronomers specializing in spectroscopy have man-
aged to observe the spectra of some of these candidates to confirm their nature. 
 
Zusammenfassung 
Bisher unkategorisierte Himmelsobjekte werden regelmäßig von Amateurastronomen anhand eigener 
Aufnahmen oder in professionellen Bildern entdeckt. Eine Liste von Kandidaten möglicher Planetari-
scher Nebel wird dank der Initiative von Agnès Acker und Pascal Le Dû ähnlich der DSH-Liste in Frank-
reich geführt und regelmäßig im SAF-Magazin und dann in VizieR veröffentlicht. Kürzlich gelang es 
Amateurastronomen, die sich auf Spektroskopie spezialisiert hatten, die Spektren einiger dieser Kandi-
daten zu beobachten, um ihre Natur zu bestätigen. 
 
Received: 2018-05-05, Revised: 2018-09-06, Accepted: 2018-10-15 
 
 
1. Introduction 
 
For several years, amateur astronomers have 
been discovering probable Planetary Nebula 
(PN) candidates thanks to their own images or 
by scrutinizing professional surveys available 
on the Web. The catalogues of these likely can-
didates are available on Vizier database of Uni-
versity of Strasbourg, ref. 1. 
 
To confirm the nature of a candidate, it is nec-
essary to acquire its spectrum and highlight its 
characteristic spectral signature, the lines [OIII] 
4959-5007 and Hα must be in emission. Other 
parameters are considered such as the ratio of 
the two lines [OIII] 4959 and [OIII] 5007. Some 
other lines can also be in emission (Hβ, [OI], 
HeI, HeII, [SII], [NII]). 
 
 

 
Fig. 1: A typical planetary nebula spectrum obtained with a 
LISA spectrograph. 

 
The Lisa and Alpy spectrographs of Shelyak [2] 
are particularly well suited for this work. De-
pending on the setup used, it will be necessary 

to use a rather large slit (35 to 50 μm) to in-
crease the flux entering the spectrograph, but 
one can try with the classical 23 µm slit if the 
focal length of the optics is small. The resolution 
will be lower but the goal here is to show the 
spectral signature of this kind of object. A typical 
spectrum of a PN is shown in fig. 1. 
 
 

 
Fig. 2: Example of overlaying the autoguiding sensor field 
with the DSS image in Aladin. 

 
 
2. Methodology 
 
Once determined a target candidate, one need 
a field chart made with free software available 
online such as Aladin database, ref. 3. After en-
tering the coordinates of the target in Aladin one 
can see the chart of the target whose magnitude 
is usually very faint (magnitude generally larger 
than 16 mag). The image of the autoguiding 
sensor field can be overlaid on the image pro-
duced by Aladin, see fig. 2. 
 
It is not uncommon that the target does not 
stand out on the autoguiding sensor because of 
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the weak source of light. We will position the slit 
of the spectrograph depending on the surround-
ing stars. Save an image of the autoguiding sen-
sor field on your PC to attach it to the future ob-
servation report of this target. The autoguiding 

will be done on a bright star close to the target 
while you check that the slit is on the target. 
Once centered, we start the autoguiding then 
we go to the acquisitions of the spectra. 
 

 
 

 
 
Fig. 3: Example of a raw spectrum as it appears on the PC screen during acquisitions by finely tuning the display thresholds. 

 
(1) Produce a first image with a unit exposure 

time of 600 to 1200 s. If there is no appar-
ent signal drop this target. This phase is 
delicate: an adjustment of the thresholds is 
sometimes necessary to try to perceive the 
signal. If nebular lines appear, acquisition 
can continue. Fig. 3 shows the appearance 
of a raw single spectrum of a rather punc-
tual PN candidate. 

(2) Take n object exposures of 900 s. The 
number n depends on the appearance of 
the unit spectrum and can vary from 3 to 
12 depending on the targets. The goal is to 
increase the signal to noise ratio to high-
light the main emission lines. 

(3) Take a spectrum of a calibration lamp 
(Neon) without modifying the position of 
the spectrograph or the telescope. 

(4) To perfectly calibrate the spectrum, it is 
necessary to take the spectrum of a refer-
ence star (spectral class A or B) close to 
the target and preferably at the same 
height in the sky. For that one can use the 
Excel spreadsheet offered by François 
Teyssier, see ref. 4. Pointing the reference 
star take a series of 7 to 9 spectra whose 
exposure times depends on the magnitude 
of the star (e.g. between 2 and 5 s). 

(5) Take a spectrum of the calibration lamp 
(Neon) without modifying the position of 
the spectrograph and/or the telescope. 

(6) Switch to the next target. Note that each 
spectrum is made exactly at the same x 
and y coordinates of the slit which allows 
for better accuracy during processing. 

(7) At the end of the acquisitions a series of 21 
to 33 flat images using a tungsten lamp is 
done. 

 
 
 

3. Spectrum processing and analysis 
 
The spectral processing will be carried out with 
ISIS [5] which makes it possible to choose the 
right treatment zone of the spectrum. The refer-
ence star is first processed to calculate the ef-
fects of instrumental and atmospheric response 
at the time of observation. Once the processing 
is done the resulting spectrum is compared to a 
generic spectrum of a star of the same type in 
the ISIS database. The resulting Planck profile 
is used further on. 
 
 

 
 
Fig. 4: The example above shows the result with a A2V star 
(HD162579). The red curve is the reference curve of the 
ISIS database and the blue curve of the star obtained with 
the spectrograph. The two curves must be superimposed. 
(Observers: Olivier Garde, Pascal Le Dû, Thierry Lemoult, 
Observatoire de St Veran). 
 
Now, the target is processed. The job is select-
ing the area of interest within the image, from 
which the final spectrum of the object will be cal-
culated. Two areas containing only the sky 
background need to be identified to be sub-
tracted from the area of interest containing the 
object's signal. The goal here is to eliminate all 
lines of light, interstellar pollution as well as the 
Earth's atmosphere or even another nebula that 
could be in the same line of sight as the PN. 
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Only the signal related to the object must be 
considered. This work is relatively easy in the 
case of a star shaped PN. It becomes harder for 
a diffuse PN because the different zones to be 

determined are difficult to be identify. Often, 
several tests are necessary. 
 

 
 

 
 
Fig. 5: Example spectrum of a PN under investigation together with background signal. The blue zone contains the object spec-
trum (emission lines! at the red dashed line). The green boxes determine the areas used for background subtraction. 
 
The example in fig. 5 shows the treatment per-
formed on a star shaped PN candidate, so it ap-
pears relatively "easy". The zone delimited in 
blue lines contains the area of the PN spectrum 
that will be treated further on. The height is ad-
justed to contain the entire signal of the PN. It is 
recommended (Do not hesitate!) to push the 
thresholds of the histogram for visualization. It 
is in this zone that the spectrum is calculated 
(by adding the pixels of each column of the 
zone). 
 
The two green areas are selected at the top and 
bottom of the spectrum. They do not have star 
spectra that could disturb the measurement in 
the area of interest. These sky-background ar-
eas are positioned closest to the area of the PN 
spectrum. Once the treatment is done, we fi-
nally obtain a spectrum that can look like this in 
fig. 6. 
 
We will try to analyze the spectra obtained to 
determine if it is indeed a Planetary Nebula or 
another object such as a proto-star, a nova, a 
galaxy or other object that does not have the 
spectral signature of a planetary nebula. The 
example given in fig. 7 is indeed a Seyfert gal-
axy not yet listed in databases. The spectrum of 
Pre24 shows nebular lines which are strongly 
shifted into the red. We can calculate its redshift 
z to be in this case z = 0.014 meaning a velocity 
of more than 4,300 km/s. We can therefore ex-
clude this candidate clearly as not being a PN. 
 
 

 
Fig. 6: Example of the KN 66 candidate: one can easily rec-
ognize the various nebular lines. T1000, C2PU-Lisa-A-
tik414EX, 3x900 s, O. Garde, P. Le Dû, P. Dubriel, A. 
Lopez, 2017-09-20, 19h51m. 
 

 
Fig. 7: Pre24 spectrum showing nebular lines with strong 
red-shift with z = 0.014. T1000 C2PU, Lisa, Atik414EX, 
4x900 s, O. Garde, P. Le Dû, P. Dubreuil, A. Lopez, 2017-
09-21, 01h16m. 
 
 
4. Publication of Results and Summary 
 
The collection of spectral data is done by Pascal 
Le Dû who gathers the various spectra obtained 
to send them to Quentin Parker and his team of 
the University of Hong Kong who maintains the 
HASH planetary nebulae database, ref. 6. A re-
port template can be downloaded from ref. 7. 
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The filled file can then be sent to ledu@shom.fr 
containing all spectral data files (.fits, .dat, .log 
and .xml). The astronomical database is up-
dated on a regular basis with the latest confir-
mations where the objects pass from the stage 
"Possible Planetary Nebula" (fig. 8) to the stage 
of "Planetary Nebula" in full share as on the ex-
ample in fig. 9. 
 
 

 
 
Fig. 8: Example of a target that has not been confirmed yet. 
 

 
 
Fig. 9: Example of a Planetary Nebula that has been con-
firmed by amateur spectroscopy. 

 
At this date, many planetary nebulae have been 
confirmed in spectroscopy by amateurs. But 
there is still considerable work to be done on all 
current and future candidates. 
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