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RESUMEN

Presentamos el desubrimiento de 6 djetos nebulares redizado por
astio nomos aci onados. Cuatro de esos objetos son claramente nebulosas plan-
etarias, uno esposiblemente tamben una nebulosa planetaria, y el ultimo esprob-
ablemente una regon H Il. La nebulosa bipolar Ou4 tiene la extens n angular
ma s grande hasta ahora encantrada: ma s de un grado en el cielo! Consideramos
varios exenaios para explicar ede objeto. Ou4 podr a ser una de las nebulosas
planetarias ma s cercanas, aunque su naturalezacomo tal debe aun ser con r mada.

ABSTRACT

We presert t he discovery of 6 nebular objects made by amateur astronomers.
Four of thes discoveries are clearly planetary nebulae (PNe), one is a posshle
PN, and another is a likely H Il regon. The bipolar nebula Ou4 presrts the
largeg angular extent ever found: over one degeeon the sky! We consider various
scenaios that could explain such a nebula. Ou4 could be one d the neares PNe

known, though its posdble PN nature will needcon r mation.

Key Words: planetary nebulae: generl |

1. INTRODUCTION

Accading to the most generlly accepted
paradigm, planetary nebulae (PNe) represert t he lu-
minous transitory phase of the end of the life of low
and intermediate mass gars (0.8to 8 M ). About
2,850 PNe have beendetected so far in the Galaxy,
accading to the new consolidated database of PNe
(Miszalski et al. 2012, which gather the PNe listed
in the Strasbourg catalogue (Acker et al. 1992, the
PNe discovered in the Sauthern Hemisphere by the
AAO-UKST H Surveys (MASH; Parker et al. 2006
Miszalski et al. 2008, and in the northern IPHAS
Survey (Drewet al. 2005 Viironenetal. 2009 Sabin
et al., in preparation).

Howe\er, the expected Galactic PN population is
edimated to be between 6,000 and 25,000 a more

1Observatoire de Strasbourg, France.

2ESO, Chile.

30range Observatory, France.

4South African Astronomical Observatory, South Africa.

5Southern African Large Telescope Foundation, South
Africa.

Slnstituto de Astronom a, Universidad Nacional Aub -
noma de Mexico, Mexico.

“Porspoder, France.

8CROW-Portalegre, Atalaia Group, Portugal.

surveys

(Frew & Parker 2006 Jacoby et al. 2010, depend-
ing on the possble role of binariesin forming PNe.
Moe & DeMarco (2006 argued, based an population
syntheds, that only 20% of low- and intermediate-
mass sars produce a PN, with the remainder tran-
siting betweenthe AGB and white dwarf phaseswith
invisible, or under-luminous nebulae. Scker & Subag
(2005 predicted that deep searches could nd the
brighted among thes underluminous PNe and that
they would be spherical. This prediction has only
been partly borne aut by the MASH surveys men-
tioned above that doubled the fraction of spherical
PNe from 10% to 20%, and by the Deep Sky
Hunters aurvey that found a similar fraction (Ja-
coby et al. 2010. It is thus necesary to try to nd

many more faint PNe, so as to clearly edablish the
necesary observational framework to compare with
theay.

In this paper, we present t he detection of 4 new
PNe and oneposshble newfaint PN from deepmulti-
coour images obtained by amateur astronomers, in
addition to one H Il regon as an example of a
\tricky" object. The paper is organised as follows:
in x 2, we presert t he imaging programmesthat led
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to the discoveries while x 3 presnts gectroscopy
for two of the brighteg of the newly found objects.
Finally, x 4 looks into each object for more detail.

2. SEARCH METHODS

As merntioned above, a group of amateur as
tronomers namedthe DeepSky Hunters (Kr onberger
et al. 2006 have been methodicaly scanning the
digital sky survey (DSS), therehy visually idertify-
ing dozens of faint PN candidates in the Galactic
plane. Most objects were con r med by spectroscopy
or through narrow-band CCD imaging. The discov-
ery of 60 faint PNe using this method isrepatedin
Jacoby et al. (2010. This sample is notable for the
large proportion of spherical PNe at high latitudes a
trait r st seenin MASH-1 and MASH-11 PNe (Parker
et al. 2006 Miszalski et al. 2008.

Visual searchesof all-sky platesare much les £n-
sitive to compact PNe which may be an important
complement at high latitudes where distant halo
PNe are expected to redde. Miszalski et al. (2011
introduced the Extremely Turquoise Halo Object
Survey (ETHOS) and its r st discovery, ETHOS 1
(PN G0681+11.0), which is a compact PN that
hosts a pair of jets and a close binary certral star
(P = 0:535d). The ETHOStakesa similar approach
to MASH-I1 by procesing the cataloguephotometry
from Hambly et al. (2001) in search of new PN can-
didates and thereby explores a complementary pa-
rameter spaceto that of Jacoby et al. (2010.

There is, however, another way in which ama-
teurs can help in discovering new, faint PNe. Since
about 10 years ago, amateur astronomers have been
equipped with CCD imagers with high senstivity
and 1 arcsec reolution, allowing them to abtain
images with high reslution and contrast, and with
unprecedemed depth, using narrow-band | ters. The
most impressive example so far is without doubt the
\ Saap Bubble" that measures 260 acrossand fea
turesa B; = 1945 mag certral star as measured
by the SuperCOSMOS catalogue. Discovered by
Dave Jurasevich (2009, it was then painstakingly
conr med as being a planetary nebula (Ju 1, PN
G0755+01.7; J2000 2¢115™225.2, +38 02%58%. It
is noteworthy that, relating his discovery in a pop-
ular magazine, Jurasevich recanised the di culty
of reparting it in an AU Central Bureau Electronic
Telegram, which isnot redly equippedto handle dis-
coveriesof objects of a non-transient nature such as
PNe.

Here werepat on the use of similar deepnarr ow-
band imaging to nd new PNe that was performed
by amateur astronomers F. Alves N. Outters and

P. Le DO in the vicinity of various H Il regons
(Sharpless 1953 and PN GO0803 104 (MWPL;
Motch, Werner & Pakull 1993. The high senstiv-
ity, exclusive telexopetime and large el d of view of
their setup grealy contributed to their discoveries

Toconr m their discoveries we crosschededthe
candidate objects on POSS-I and POSS-Il images
to guard aganst plate defects (Parker et al. 2006 .
Then, we chedkedwhetherthe dbject was not already
cataloged(eg., in SIMBAD or in the PN catalogues
of Ackeretal. 1992 1994 Parkeretal. 2006 Miszal-
ski et al. 2008. Additional digitised photographic
B, R and | images (Hambly et al. 2001) and H
images from the IPHAS survey (Drew et al. 2005
Gonzalez-Sdares et al. 2008 were then retrieved.
The former allow for faint blue certral stars to be
iderti ed, whilethelatt er allow the nebula morphol-
ogy to be asesed.

Table 1 presntsthe characteristicsof the 6newly
discovered dbjects. Thefollowing information is pro-
vided:

Lines1 and 2: the usual name (truncated au-
thor's name) and the PN G denamination.

Lines 3 and 4: the J2000 coordinates and the
angular size.

Line 5 the CSPN iderti cation and magnitude,
if available. The B; and Rg magnitudes cor-
regpond to the onesdetermined by the Secand
Palomar Sky Survey (Reid et al. 1991 made
available by Hambly et al. (2007).

Line 6 the name of the discoverer, and the dis-
covery date.

Lines7 and 8: the tedhnical details conceming
the telexcope and CCD camera, and the expo-
suretimesusing di erert | ters.

Line 9 the exposure time and date of the spec-
troscopy, if any.

Line 1Q details on other images of the dbject
available.

Line 11 the name of objects observed near the
newly discovered dbject.

The doservations were made using a 200mm F/ D
3.7 Newtonian telesxope (Alveg, and a Takahashi
FSQ106-F/ D 5 telescope (Le DO and Outters), with
commercially avail able cooled CCD cameras (Finger-
lake and Sbig with KA F6303, QSI and Fingerlake
with KAF8300. Thenarrow-band | tersarecertred
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TABLE 2

EMISSION LINE INTENSITIES
(UNCORRECTED FOR INTERSTELLAR
REDDENING) OF OU2 AND OU4

Line Ou2 (H =100) Ou4 (H =100)
Hell 4686 100

H 4861 100 100

[O 111] 4959 362 462

[O 111] 5007 1153 1533

H 6563 453 227.

[N 117 6583 trace

[Ar 1117 7135 trace

For Ou4, the H detection is very uncertain and the
quoted value is only an upper limit. The H /H
line ratio leads to a visual extinction constant, ¢y =
2:84 log((H /H )/2.86), equal to 0.6 for Ou2 and about
0 for Ou4.

on 656 nm (H ), 6725 nm ([SII]), and 500.7 nm
([Ol1I]), respectively. Alvesused | ters of the brand
Astronomik, whose widths were 6 nm for H and
12 nm for [Olll], while Le DO and Outters used | -
ters from Astrodon. Thes have a FWHM of 5 nm,
except the [Ol1l] | ter used to observe Ou4, which
had a FWHM of 3 nm. Thevarious narrow-band im-
ageswere digitally combined, so asto produce colour
images

3. SPECTROSCOPY

We obtained spectra for the two brighted of the
six candidates i.e. Ou2 and Ou4. The dbservations
were performed by one d uswith the 21 m telesope
at the San Pedro Martir Observatory (OAN-SPM?)
equipped with a Boller & Chivensspectrograph and
aMarconi 2 CCD (2048 2048pixels with a spatial
resolution of 1.22°9 pixel). Thelong slit had alengh
of 5°and a width of 200 m (about 2°. A position
angle of 90 degeeswas adopted as well as an expo-
sure time of 2400 secands. Due to the faintness of
the targets we also took great care while positioning
the dit, making sure it also contained encugh sky
for background subtraction. For Ou4, the dit was
placedon the brighted part of the nebula, i.e. on the
eastern edge of the southern lobe. The diservations
took placebetween23{26 August 2011 A 4001/ mm
grating was used in order to cover therange 4330{
7530A with areolution of 5A (FWHM). We used

9T he Observatorio Astroro mico Nacional at t he Sierra de
San Pedro Martir (OAN-SPM) is a national facility operated
by the Instituto de Astronom a of the Universidad Nacional
Aub noma de Mexico.

a2 2binningtoincreasethe signal. The dbserving
conditionswerevariable during therun with thin me-
andering clouds and therefore non-photometric sky.
The data were bias ubtracted, at el ded, and wave-
lengh caibrated using a copper-argon lamp. The
ux calibration was done using the spectrophotomet-
ric standard star BD+284211 which was observed
with awide glit of 12200 m. The reduction was per-
formed using standard routinesin IRAF.

Figure 1 presernts the reduced ux -caibrated
spectra of Ou2 and Ou4. The spectrum of Ou4 was
extracted by adding the brightes 25% of emisson
and subtracting an adjacert sky regon of the same
size. Due to the very low surface brightness only
the stronged emisdon lines can be seen. Table 2
gives the measured line intendties In both cases
the reddening is very low, but di cult to accurately
measure.

Thes spectra were taken for clasd cation pur-
posesand therefore only the brighteg nebular lines
are measurable. The remaining apparent peaks are
sky subtraction redduals. no emisgon is visible for
the linesof [SI1]-6717/32, and [NIl] 6584is just de-
tectable for Ou2. Thisisaknown situation: for most
clasdgcal bright PN, the [SlI]-doublet total intendty
isvery low (and can be about 150timesfainter than
H or not measurable), and a similar situation is ob-
served for [N11]-6584 (seetheline intenstiesof galac-
tic PN in Acker et al. 1992. Note that in the case
of shocked excited nebulae, the [SII] lines could be
asinteneasH and [OI]-6300lines

4. ANALYSIS OF THE 6 PN CANDIDATES

For the four objects Alvl, ID01, Ou2 and Ou3,
their round morphology and blue CSPN are convinc-
ing evidencethat t hey are fairly old PN. The dbject
Ou4 presernts an extended bipolar morphology and
is of grea angular extent. We discuss it extengvely
in x 4.6. The Oul candidate is most likely an H Il
regon.

4.1. Alv 1 { PN G079.8-10.2

A faint PN candidate was srendipitously discov-
ered during an imaging session of the exotic plane-
tary nebula MWP 1 (PN G080.3{10.4) with a wide
eld of 60° by 80° certered on MWP1. Optical ob-
servations were performed remotely at the CROW
observatory in Portalege, Portugal, during several
observing runs. Images were taken using a 60 A
wideH |teranda 120A wide[O lIl] | ter, aswell
as wide-band BV R images Exposure timesranged
from 600 s to 1800susing1l 1 o 2 2 binning
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Fig. 1. SPM spectra of Ou2 (left) and Ou4 (right).

Fig. 2. Images of Alvl. Left: H and [O Ill] plates with continuum subtracted. Right: Location of the very blue

candidate central star. The color gure can be viewed online.

depending on seeing and weaher conditions. Expo-
sures were later properly caibrated (i.e., debiased
and at- el ded), aligned and co-added.

Images taken during about 23 hours with the
wide-band Astronomik R and V | ters were used
to subtract the continuum from the H and [Olll]
platesregectively; convolutions were applied in or-
der to homogenizethe PSFsbetweenplates and sub-
traction weights were found empirically to remove
the stars. Figure 2 (left) shows the nal imagesob-
tained for Alv1.

By overlaying the broadband BV R plateson our
image, avery bluestar (Figure2right) of B 182is
found approximately 12°°away from the geametrical
certre of the nebula, and could posdbly be the cen-
tral star of this object, thereby increasing the poss-
bility of it being a PN. Wenotethat it isnot unusual
to nd asdlightly o set certral star: thiscould bere-
lated to ISM-wind interaction, high proper motion

of the certral star, the preenceof a binary system
at t he certre, or simply some asymmetry of the neb-
ulaitself. An extensgve kinematical study would be
necesary to ases the reason for this, but such a
study is beyond the scope of the current paper.

4.2. ID0O 1 { PN G094.5-00.8a

Three small round nebulae were found in a
90° 50° eld around the H Il regon Sh2124 in July
and August 2011 Two of them are known PNe, and
the aher is a much fainter new nebula (Figure 3).
43.3 hours of observationswith H , [SII], and [Ol11]
| ters were accumulated to conr m that this is a
new PN with a very faint certral star, also seenon
previous images from the IPHAS Survey (Figure 3
bott om).

4.3. Ou2 { PN G120.4-01.3

Accumulating 41 hours of observationsin H of
the eld around the H Il regon ShZ173, a small
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Fig. 3. Top left: Zoom onto ID0O 1, together with the nearby (208°Y known compact PN K 3-83 (PN G0945 00.8). The
10:25° 10:25° imageis made from H (red), [SII] (green) and [OlIl ] (blue). Top right: zoom on ID01, with the small
PN K3-83 at right (imageH RGB composite, by Josef Pepsel, Stefan Binnewies, Capella Observatory, 9h exposure).
Bottom: H +[N Il] imageof the PN from the IPHAS survey (150 150 arcsec® and 1.33%9p ixel). North isup, east to

left in all images. The color gure can be viewed online.

round object (1.5%in diameter) was discovered, with
a certral star appeaing very blue an the B image.
The PN is visible on previous IPHAS images (Fig-
ure 4).

The spectrum (Figure 1) is dominated by the
green [Ol1l] doublet and the high intendty of the
He Il 4686 line (see Table 2). This impliesa very
high excitation, and a very hot CSPN.

4.4. Ou3 { PN G059.2+01.0

This object was discovered an a narr ow-band im-
age of the eld around the H Il regon NGC 682Q
after exposing for 36 hours. As shown on Figure 5,
a double ring is well detected an the [Olll] image,
with a diameter of about 1.8°% A very faint nebula
around a possble CSPN appears on the corregpond-
ing IPHAS image (Figure 6).

4.5, Oul { A non-PN but H Il regon?

Studying in detail theregon surroundingtheH Il
regon NGC 1491, afaint nebula of about 1:2° 1%ex-
tenson was discovered in the el d. Exposuresof 10-
min each were accumulated over 4 consecutive nights
for atotal of 24 hours of observations with Astrodon
6 m-wide H , [SII] and [Olll] Iters. The nal
image was composed using the Ccdautopilot3  soft-
ware (Figure 7). A very blue star liesroughly at t he
cerire of the nebula and is certainly regponsible for
the doserved nebula seenin the [Ol1l] image.

The asymmetric morphology of Oul bears grong
resemblanceto that of A35, a PN distorted by inter-
action with the interstellar medium due to its high
proper motion (Acker et al. 1998. But in Oul, the
star is very close to the certre and not located near
the compressed zone. Given its very close proximity
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Fig. 4. Top: Composte H RGB image showing the new PN Ou2 (6 6 arcmin). Bottom left: H +[N II] image from
the IPHAS Suvey (120 120 arcsec) with the central star candidate circled. Bottom right: WISE W4 (22 m) image
(6 6 arcmin) that has had a small amount of unsharp masking applied. North up, east left. The color gure can be

viewed online.

Fig. 5. Field around the nebula NGC 6820 (composite H RBV), with the object Ou3 shown in [Olll] in the 6° &°
insert. The color gure can be viewed online.
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Fig. 6. H +[NII] image of Ou3 from the IPHA'S Suvey
(North up, East left).

to another H Il regon and its patchy H morphol-
ogy unlike other PNe, we classfy Oul asalikely H I
regon rather than a PN. Ultimately a spectrum of
theB; = 19:38magionising star will decide between
the two possbilities

4.6. Ou4 { PN G 0986+ 07.9 (TBC)

While observing ShZ129, a strange object was
discovered inside this large nebula: with the nar-
row [Olll] | ter, abipolar nebula appeas (Figure 8).
Its shapeis dmilar to well-known bipolar PNe, such
as Mz3 (Santander-Garc a et al. 2004, M2{9 (Cor-
radi, Balick, & Santander-Garc a 201J), and KjPN8
(Lo pezet al. 2000.

The morphology appeas as a complex addition
of two componernts: a small certral disc-like struc-
ture and two elongated gpposite lobes { compara-
ble to the large faint \ chakram" and the relatively
short lobesof Mz3, both being seenin H +[ NII] light
(Santander-Garc a et al. 2004 Figure 1).

The spectrum of Ou4 (Figure 1 and Table 2) is
dominated by the geen[Olll] doublet, whose total
intengty is about 20 timeslarger than that of H .
Sud a high excitation classis coherent with a very
hot CSPN.

The very bright star lying in the certral part
of the nebula is HR 8119 ( = 21"11m48%:18, =
+59 5909%, of spectral typeBO 1l or BOV, depend-
ingon the authors (seebelow). Thestar isthoughtto
belong to the CepheusOB2 massve star association,

Fig. 7. Top: Discovery colour-composite image of Oul
in [SII], H , and [Olll]. Bottom: H +[NIl] image from
the IPHA S survey.T hecircle indicates the postion of the
likely central star. The color gurecan beviewed online.

the Sh2129 H Il regon, or the Trumpler 37 cluster,
and isvariable (V = 5:51to 557). The star belongs
to atriple system (Eggeton & Tokovinin 2008, with
the following con g uration in magnitude-ectrum
and separation for the brighted components. Aa:
6.17-BO Il + Ab: ?; separation of 0.06° and B: 6.78;
separation AB of 1.035° Using spedle interferom-
etry, Mason et al. (2009 derived the following pa-
rameters for the triple system:

stars AaAb: position angle= 1245 | sepaation
= 0.045° V =06

stars AB: position angle= 2125 , separation =
1.013° V = 0:3.
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Fig. 8. Ou4 image obtained by 25 exposures of 30 min [Olll ]-3 nm lIter.

We may thus att ribute the following magnitude
values for the components. star Aa: 6.17, star Ab:
6.17+0.6 6.8; star B: 6.17+0.3 6.5. Could the un-
known faint component Ab of the BO Il star be a
CSPN? We consider this and the goposite in the fol-
lowing.

We have also to take into accaunt another
characteristics of the system of HR 8119 the
ROSAT all-sky survey includes the source 1RX
J2111489+59592(Q at about the same position than
HR 8119with a 14%ncertainty. The sourceis found
to have a ux of about 10 ** ergcm 2 s  and a
count rate of 0:033 0:008 counts s 1.

(a) Is Ou4 connected with HR 8119 ? Using there-
lation between the strenghs of the interstellar Ca
linesin the, assumed, BO Il star spectrum, and the
distancesto early-type stars, Meger et al. (2009 es
timated adistance of 1032 144 pc, in agreenent
with the (poorly determined) parallax measured by
Hipparcos (1315 726 pc). Tetzla , Neuhauser,
& Hohle (2011 consider, on the aher hand, that
HR 8119isa 372 M young BO V star, located in
the Trumpler 37 cluster, at a distance of 835pc. If
we adopt a redistic absolute magnitude for such a
BO V star, i.e. My = 3:6 (Walborn 1972, with
an apparent magnitude of 6.1 (component Aa), we
would nd a distance of 870 pc, compatible with

thereailt of Tetzla etal. (2011). NotethattheH Il
regon ShZ129 iscloserthan HR 8119 itskinematic
distanceisegimated as400 130pc (Brand & Blitz
1993.

We examine di erent posgbilities based on the
assciation of Oud and HR 8119

If weassumethat a PN emergesfrom the physical
companion to HR 8119 we would of course be faced
with two major problems. First, the young age of
the system would preclude the evolution of a star up
to the PN stage. And obviously a massve star can-
not bea CSPN. Secad, the large angular dimenson
(1 10°330 19%54° would lead to an extenson of the
nebula of about 20 pc at a distance of about 1 kpc {
much too large for a PN! As a comparison, the bipo-
lar PN Mz3 (covering 1.5° on the sky) extends only
0.5{1.2 pc, depending on the egimated distance (1
to 25 kpc; Santander-Garc a et al. 20049).

Could Ou4 be a shell recertly ejected by a nova
assciated with the X-ray source, as was for example
seenfor V445 Puppis (Woudt et al. 2009? A priori,
such a X-ray source could be associated with a close
binary with an accreting white dwarf in the certre of
Ou4, in agreenent with the high excitation class of
the nebular spectrum. However, if the doject were
located & t he distance of 800{1000 pc, its intrinsic
luminosity would be too high for a cataclysmic vari-
able. Wewould thushaveto assumeit isevenfurther
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away, which makesit thendi cult to recancile with
the extent of the nebula on the sky.

Another posdgbility isthat Ou4 is some other kind
of nebulosity relatedto HR 8119 Recertly, Angeloni
et al. (2011 discovered a gant, highly calimatedjet
from Sandule&k's ¢ar in the Large Magellanic Cloud,
with a physica extent of 14 pc. Sendule&k's dar
shows an optical emisson-line spectrum reminiscert
of a dusty-type symbiotic star, including the pres
enceof the Raman bandsat 6825 7082 Clealy
thisis not t he case for HR 8119 Howe\er, its mere
existence proves that large out o ws of such nature
are possble.

It seemsthat Ou4 isprobably not assciatedwith
the distant BO star HR 8119

(b) IsOu4 anearby PN? Oneintriguing possbility
would be that it is a highly excited PN, with a very
hot CSPN, seenin the same direction as HR 8119
and, hence, seenas an optica companion (wrongly
identi ed as Ab thus { seeabove), but without any
physical link with the BO star. A distance could be
edimated by comparison with Mz 3: a typical ex-
tent for such PN would be 0.5{1 pc, which giventhe
angular size of Ou4 would translate into a distance
of 25{50 pc. We note that t he distance seens to
berelatively small because the blue part of the spec-
trum (Figure 1 and Table 2) shows nedigible ex-
tinction. If this were con r med, Ou4 would be the
neaed PN discovered to date! At such a distance,
the corregponding absolute magnitude of the gpti-
ca companion Ab (V  6:8) to HR 8119 would be
3.5{4.9, which is compatible with typica valuesfor
CSPNe.

Note that detections of di use X-ray emisson
were repated for more than 20 PNe, in particular
BD+30 3639 (count rate 0:242 0:004 counts s 1,
Flux 6:8 10 '3 ergcm 2s !, Kastneret al. 2000,
and Mz 3 (count rate 0:0022 0:0003 counts s 1,
Flux 720 10 ' ergcm 2 s !, Kastneretal. 2003,
an emisgon assciated here with the bow-shocks of
the fast colimated aut ows. As claimed by Guer-
rero, Chu, & Gruendl (2000, PNe are key to ases-
ing the action of fast stellar winds and cadlimated
out ows in the formation and ewolution of PNe near
the end of the AGB phase. Howewer, the X-ray
source observed here is based on extremely shallow
all-sky measurements and clearly consistert with the
BO type star HR 8119

At this gage, wearethusledto concludethatt he
nature of Ou4 is controversial: it could be a masdve
cdlimated aut ow but without relation to the BO
star as it would produce an extremely large nebula
considering the distanceto the star. Or it could be a

PN which is 0.5{1 pc acrossand 25{50 pc away,
in agreenment with the asence of extinction. Ou4
should certainly becane the target of many studies
to come.

5. DISCUSSION AND CONCLUSIONS

In this paper, we have preented 6 newly discov-
ered nebulae, obtained through very deep narrow-
band imaging by amateur astronomers. Four of
them (Ou2, Ou3, ID01 and Alvl) are round, fairly
ewolved PNe, and corregpond to the missng popu-
lation of such PNe that is thought to exist. Such
PNe are most easily discovered by the patient and
dedicated work of amateur astronomers rather than
by automatic surveys, most e ciernt at discovering
small, compact objects. The example of ID01, lo-
cated just next to the small PN K3-83 discovered
in 1972 by Kohoutek is very reveding in this re-
spect. Thedetection of new PNe by experiencedam-
ateur astronomers will thus be an excellent support
to improve the completenes of the Galactic plane-
tary nebula censis.

The fth object is quite remarkable. Ou4 is a
very large bipolar nebula, with a certral \ chakram”,
opposite tubular lobes emerging from an invisible,
hot certral star. If conr med as a PN, Ou4 may be
the neares PN known to date, with a possbly iden-
ti ed certral star. If on the aher hand, it islocated
at a distance of 800 pc to 1 kpc, it would be one d
the larged bipolar nebulae discovered. Whatever its
nal nature, the complex shape and amazing prop-
ertiesmake it an object of choicefor further studies

Most sourcesare located near the Galactic plane
where many star forming complexes H Il regons,
and molecular clouds are present, and thereisa high
probability of a candidate being neaby in projec-
tion, or physicaly associated, with one d those re-
gions. it isthe case of Ou4 (relatedto Sh4129), and
of Oul asociated with a nearby H Il regon. The
new PNe nea the gdactic plane ae smaller (mean
sizeof 110°for 3 PNe) than those at higher latitude
(70°and 270. This could berelatedto the decreas-
ing ISM densty, although any shock caused by the
ISM would make the PN much brighter than they
are observed.

N. Outters observed 49 el ds, whose sizesvary
between24’° 16°and 180° 119, and found three
candidate PNe. P. LeD0 found four PNe {among
which one new candidate{ after observing 11 el ds,
of sizesbetween8®® 60°and 116 88 Compared
tothe number of PNe already known in thesregons
of the sky, thisamountsto an increase of about 10%
in the number of PNe. Thisis ill far from the factor
10 we are looking for, as predicted.
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We are, however, convincedthat t he contribution
of amateur astronomersto the discovery of relatively
neaby PNeinside the Milky Way will i ncreasein the
coming yeas. This could provide esential cluesre-
garding the nal number of PNe in the Galaxy and
their origin. In particular, we stress the important
role amateur astronomers could play in the les ex-
plored high galactic latitude regons, outside currert
profesional H surveys.

AA is grateful to Ch. Motch and M. Pakull
from the Strasbourg Observatory for their help in
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