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ABSTRACT

Aims. With the ongoing AKARI infrared sky survey, of much greater sensitivity than IRAS, a wealth of post-AGB objects may be
discovered. It is thus time to organize our present knowledge of known post-AGB stars in the galaxy with a view to using it to search

for new post-AGB objects among AKARI sources.

Methods. We searched the literature available on the NASA Astrophysics Data System up to 1 October 2006, and defined criteria
for classifying sources into three categories: very likely, possible and disqualified post-AGB objects. The category of very likely post-

AGB objects is made up of several classes.

Results. We have created an evolutionary, on-line catalogue of Galactic post-AGB objects, to be referred to as the Toruri catalogue of
Galactic post-AGB and related objects. The present version of the catalogue contains 326 very likely, 107 possible and 64 disqualified
objects. For the very likely post-AGB objects, the catalogue gives the available optical and infrared photometry, infrared spectroscopy

and spectral types, and links to finding charts and bibliography.
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1. Introduction

Once they have burnt up their central hydrogen and helium
low- and intermediate-mass ascend the asymptotic giant branch
(AGB), where they burn hydrogen and helium in thin shells sur-
rounding the core. This phase, during which the atmosphere ex-
pands and cools down, is accompanied by intense mass loss
(1077=10"* My yr~'). When the mass of the remaining H-rich
envelope becomes smaller than ~1072 M, (the exact value is
very much a function of the initial mass, see, for example,
Schonberner 1983), the envelope begins to shrink and the ef-
fective temperature starts to increase (Paczynski1971). If the
temperature increases on a timescale shorter than the disper-
sion time of the matter previously ejected by the star, a plane-
tary nebula (PN) will appear, as the result of the ionization of
the circumstellar shell and of the emission of optical line radia-
tion. The intermediate phase between the end of the AGB phase
and the PN phase is called the post-AGB phase. It was for-
merly also referred to as the proto-PN phase or the pre-PN
phase (see, for example, Lo & Bechis 1976; Likkel et al. 1987,
Hrivnak et al. 1989; Geballe et al. 1992; Kwok 1993). We pre-
fer the term post-AGB object', since this also covers objects
that have left the AGB stage but will evolve to the white
dwarf stage without ever becoming a planetary nebula. The
first review devoted to such objects was by Zuckerman (1978).

* A stable version of the catalogue is available at the CDS via
anonymous ftp to cdsarc.u-strasbg.fr (130.79.128.5) or via
http://cdsweb.u-strasbg.fr/cgi-bin/qcat?]/A+A/469/799

! The term post-AGB star has also sometimes been used to denote
very hot objects, e.g. PG 1159 stars, which are different objects from
the ones considered in this paper and in our catalogue.

http://www.aanda.org

Important material on post-AGB objects can be found in the
Conference Proceedings edited by Kwok & Pottasch (1987),
Preite-Martinez (1987), Schwarz (1993), Le Bertre et al. (1999),
Szczerba & Gorny (2001), and in the book by Habing &
Olofsson (2004), as well as in the review papers by Kwok (1993)
and van Winckel (2003).

Post-AGB stars are difficult — and often impossible — to de-
tect in optical wavelengths, being strongly obscured by their
circumstellar dusty envelopes. Infrared sky surveys such as the
2 um Sky Survey (Neugebauer & Leighton 1969), the Air Force
Infrared Sky Survey (Kleinmann et al. 1981) and especially
the InfraRed Astronomical Satellite (IRAS) survey (Beichman
et al. 1988) were essential for the discoveries of post-AGB ob-
jects in the past. With the ongoing AKARI (Shibai2004) in-
frared sky survey, of much greater sensitivity than IRAS, a
wealth of post-AGB objects will be discovered. It is thus time to
organize our present knowledge of post-AGB stars in our Galaxy
into an evolutionary, on-line catalogue that can easily be updated
by future discoveries.

A preliminary compilation for this catalogue was presented
by Szczerba et al. (2001) and included about 220 objects. We
have now scanned all the literature available on the NASA
Astrophysics Data System (ADS) up to 1 October, 2006. In its
present version, the catalogue, to be referred to as “the Torui
catalogue of Galactic post-AGB and related objects”, contains
326 very likely, 107 possible and 64 disqualified post-AGB ob-
jects. A subsample of the very likely objects was used in the
work by Stasiniska et al. (2006), which showed that post-AGB
stars, as a class, are valuable testbeds for theories of AGB
nucleosynthesis, and in the work by Siédmiak et al. (2007),
devoted to the Hubble Space Telescope snapshot survey of

http://dx.doi.org/10.1051/0004-6361:20067035
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post-AGB objects characterized by different physical and chem-
ical properties.

2. Classification criteria

Post-AGB sources form a very heterogeneous group of stars.
A most difficult task in creating this catalogue was to define
which criteria the objects should satisfy in order to be said to
be post-AGB stars. In general, the criteria are based on the cen-
tral star properties (spectral type and luminosity class) and/or
circumstellar envelope (disc?) properties (infrared excess, spec-
tral dust and/or gas features). However, for many sources data
exists only for one of those components. In some cases the star
is not directly observable and the only available information
is about the envelope. Such a situation is expected for higher
mass sources where the timescales of stellar evolution are much
shorter than the timescales of envelope dispersion into the in-
terstellar medium. In other cases, there is some information on
the central star (luminosity class I-III and appropriate spectral
type) but no (or only a small) infrared (IR) excess is detected.
Such a situation is typical for lower mass sources with very long
timescales of stellar evolution.

In defining criteria, we have been inspired by the precepts
introduced by Kwok (1993), Van Winckel (2003) and Waelkens
& Waters (2004). We emphasize that with the established crite-
ria we have tried to cover all stellar objects classified for various
reasons as post-AGBZ2. The coolest post-AGB objects included
in our catalogue have spectral types not later than K, while
the hottest have effective temperatures below 25000K (see
Szczerba et al. 2001). We count as disqualified post-AGB objects
those that have central stars classified as M- or as cool AGB car-
bon stars. We have also disqualified luminosity class V objects,
as well as objects that have been classified as planetary nebu-
lae (especially those appearing in the Strasbourg-ESO Catalogue
of Galactic Planetary Nebulae — Acker 1992). Post-AGB objects
collected in our database include the following classes (which
are not mutually exclusive):

— IRAS selected sources — IRASsel in the catalogue. These
sources were considered to be post-AGB on the basis of
their IRAS colors, found to be between those of AGB
stars and those of planetary nebulae (e.g. Kwok et al. 1987;
van der Veen et al. 1989; Hu et al. 1993; Garcia-Lario 1997
or; most recently, Sudrez et al. 2006). Most of the objects
selected in this way are optically faint since the selection
criteria focus on the circumstellar material properties. Note,
however, that there is a significant overlap between IRAS
color-selected, post-AGB sources and other classes of ob-
jects, like galaxies, AGB stars, planetary nebulae or young
stellar objects (see for example Fig. 3 in Sudrez et al. 2006).
Therefore, additional observations are usually necessary to
classify them properly.

— High Galactic latitude supergiants — hglsg in the cata-
logue. Massive supergiants are generally not expected to be
found at high Galactic latitudes. It is therefore likely that
high-latitude supergiants are in fact low-mass stars in their
final stages of evolution. Bidelman (1951) was the first to
point out the existence of such supergiants (e.g. 89 Her).
However, some of the high-latitude supergiants could also
be massive Population I stars that have been ejected from the
Galactic disk. Subsequent analyses of chemical abundances
confirmed that very often the high-latitude supergiants are

2 The exception are non-variable OH/IR stars — see below.
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of low metallicity (in agreement with the interpretation that
they are Population II supergiants). The spectral types of
such sources are found to be K, G, F and A. In addition, some
members of this class of post-AGB objects show extreme
Fe-group element depletion (up to —4 dex or even more).
Since the abundance of zinc is only mildly weak, the abun-
dance of Fe-group elements cannot reflect the primordial
value and a selective removal of metals from the photosphere
through grain formation and mass loss has been proposed for
those objects (van Winckel et al. 1992). We consider all the
very likely post-AGB objects which have |b| > 15° to be-
long to the hglsg class (except those classified as hglB — see
below).

— High Galactic latitude B-type supergiants — hg/B in the
catalogue and hot post-AGB objects — hotpAGB. Hot,
B-type supergiants were discovered in studies of the B-star
population in the Galactic halo. Since they are similar to
main sequence B-type stars (effective temperature, gravity),
detailed chemical composition studies are required to clas-
sify these objects properly (e.g. McCausland et al. 1992;
Moehler & Heber 1998, and references therein). We clas-
sify as hgIB such very likely post-AGB objects (appropri-
ate chemical composition), which have B spectral type and
are located at high Galactic latitudes (|b| > 15°). There
exists also a group of early-type (A and B) supergiants, lo-
cated at lower latitudes (|b| < 15°), which have been clas-
sified as post-AGB on the basis of their chemical com-
position (see e.g. Parthasarathy et al.2001; Moehler 2001;
Parthasarathy 2004, and references therein). Such sources
were included in our catalogue as hotpAGB. Note that some
of those sources (the more massive ones?) still display IR
excess (e.g. Conlon et al. 1993).

— Bright stars with infrared (IR) excess — /Rexc in the cat-
alogue. The IR excess criterion proposed by Parthasarathy
& Pottasch (1986), Pottasch & Parthasarathy (1988) and oth-
ers, together with dust mass estimation, is one of the criteria
that have been used to select candidate post-AGB sources.
However, not all the sources selected in this way can be
considered to be post-AGB objects. For example, from the
list of 10 infrared excess sources suggested by Pottasch &
Parthasarathy (1988) to be post-AGB objects, we classified
five as very likely, one as a possible (we cannot decide if the
object is Herbig Ae/Be or post-AGB), and three as disquali-
fied post-AGB objects (Herbig Ae/Be stars). For one of their
objects (SAO 253680) there is probably a mistake in terms of
its identification in the SIMBAD database. Among the eight
objects considered by Hrivnak et al. (1989), on the basis of
their infrared excess, as possible post-AGB objects, six ap-
pear to be very likely post-AGB and two are disqualified in
our catalogue. From the list of 21 post-AGB objects (includ-
ing RV Tau stars) in Oudmaijer et al. (1992), there are 18
which remain as very likely post-AGB objects in our cata-
logue while three are disqualified.

— UU Her-type stars — UU Her in the catalogue. Among
Population II supergiants, there is a small group of variable
stars called UU Her after the best studied member of this
group’ (Sasselov 1984; Bartkevicius 1992). The characteris-
tic criteria of UU Her-type stars, in addition to the general

3 Note, however, that Klochkova et al. (1997), after a detailed chem-
ical composition analysis of UU Her concluded that this star is a low-
mass supergiant but not a post-AGB star. Therefore, UU Her is included
in our catalogue as a disqualified post-AGB object, while other mem-
bers of the group are still classified as UU Her.
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hglsg properties, include high radial velocities, small ampli-
tude pulsations (of order of 0.1 mag) and large IR excess
due to circumstellar dust. Bartkevi¢ius (1992) collected the
available information on 18 UU Her-type stars, and we clas-
sified 12 of them as very likely post-AGB, three as possible
post-AGB and three are disqualified in our catalogue. The
PS Gem is not in the Bartkevicius (1992) list, but the object
is classified in the literature as UU Her-type as well.

— RV Tau stars - RV Tau in the catalogue. The RV Tau stars
are highly luminous variable stars, which show alternating
deep and shallow minima, periods between 30 and 150 days,
and spectral types F, G and K (e.g. Preston et al.1963).
Most of them show IR excess, which has been interpreted
by Jura (1986) as evidence of a recent mass loss typical of
the AGB phase of evolution. All RV Tauri stars with near-
IR excess in their energy distribution (the dusty ones) seem
to be binaries, while this is not the case for the naked ones
(e.g. Van Winckel et al. 2000). We have considered all the
sources classified as RV Tau stars in the SIMBAD database.
However, in a few cases we found that they had to be dis-
qualified in the light of the most recent research (e.g. R Sct
see Matsura et al. 2002).

— R CrB stars — R CrB; extreme helium stars — eHe; and
Late Thermal Pulse objects — LTP in the catalogue. The
R CrB stars are rare H-deficient and C-rich supergiants that
undergo irregular declines of up to 8 mag when dust forms
in clumps along the line of sight (see e.g. Clayton 1996 for
a review). The extreme H-deficiency of the R CrB stars
suggests that some mechanism removed the entire H-rich
stellar envelope. There are two major models which ex-
plain their origin: a merger scenario (Webbink 1984; Iben
& Tutukov 1986) and a final helium-shell flash scenario
(Fujimoto 1977; Renzini 1979; Iben et al. 1986). There is
still no consensus on which of the two scenarios is valid
(none of them can explain all the observed properties),
but only the second scenario implies a post-AGB nature.
We have included 36 R CrB stars as very likely post-
AGB objects in our catalogue, but it could be that they
are not bona-fide post-AGB stars but simply related objects.
Extreme helium stars (16 known with effective temperature
below 25 000 K), which could be evolutionarily connected to
R CrB stars (see e.g. Pandey et al. 2001) are also included in
our catalogue. In addition we have included two LTP stars
(Sakurai’sobject and FG Sge). On the other hand, we did
not include V605 Aql, which has experienced a late thermal
pulse, but has presently an effective temperature larger than
50000K.

— 21 micron emission sources — 2/ micron in the catalogue.
There is a group of 12 sources which show a spectacular
emission band at 21 microns (Kwok et al. 1989) confirmed
by the Infrared Space Observatory (ISO) observations. All
these sources are C-rich and show s-process element en-
hancement (e.g. Van Winckel & Reyniers 2000). Since this
dust feature is still not well understood we have included in-
formation on this class of objects in our catalogue.

— Reflection nebulosity — refneb in the catalogue. Finally, for
a few famous objects (Red Rectangle, Minkowski Footprint,
Egg Nebula, AFGL 618) we have indicated the characteristic
which allowed these sources to be discovered prior to IRAS.

There is one group of objects considered as post-AGB which
was intentionally left out of the present edition of the cata-
logue. These are non-variable OH/IR stars (Habing et al. 1987).
Molecular emission in the post-AGB phase of evolution is so
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Table 1. The distribution of the very likely post- AGB objects into vari-
ous classes.

Class Number of objects
IRASsel 115
hglsgl 63
hglB 9
hotpAGB 18
IRexc 34
UU Her 13
RV Tau 99
R CrB 36
eHe 16
LTP 2
21 micron 12
refneb 4

important and there are so many interesting results that we plan
to cover this topic in an upcoming edition of the catalogue.
Similarly, the problem of nebular morphology is not covered in
the present edition and has been left to the future development
of this evolutionary catalogue.

In the light of the above criteria, we have drawn up three
lists. The first of these — very likely post-AGB objects — contains
326 sources. An object can belong to this list only if it satisfies
at least one of the criteria above and if there is a significant num-
ber of references in ADS (at least 5) that do not contradict its
post-AGB classification. Using this somewhat arbitrary criterion
we considered as possible post-AGB objects those sources that
satisfy one of the above criteria but have less than five papers
referring to them in ADS. This criterion does not apply in the
case of RV Tau, R CrB and eHe, as there is a consensus on the
nature of these objects. We have also classified as possible post-
AGB those objects for which contradictory opinions appear in
the literature and it is not clear which of them is correct. For
such cases we have indicated why we cannot treat the object as
a very likely post-AGB and have listed the corresponding ref-
erences. Altogether, we have 107 possible post-AGB sources in
our catalogue. The third part of the catalogue contains disqual-
ified objects, i.e. objects that were once considered in the lit-
erature as post-AGB objects or candidates, but for which subse-
quent observations or different interpretations of the data showed
that they can no longer be considered as such. This list contains
64 objects. For each of them, we indicate the reason for their
disqualification.

The distribution of the very likely post-AGB objects into var-
ious classes is shown in Table 1. Note that one object may belong
to several classes.

There are 218 objects classified as post-AGB in the SIMBAD
catalogue. Of these only 107 are among our very likely post-
AGB objects, 53 are possible post-AGB, 35 have been disquali-
fied, IRAS 05298-6957 is a LMC object, and we are still keep-
ing 22 objects on the “waiting list” of OH-selected sources as
possible non-variable OH/IR stars, which are not considered in
this edition of the catalogue. There are 99 stars classified as
RV Tau in the SIMBAD database. Of these 80 are in our list
of very likely post-AGB objects, two are possible, 12 are dis-
qualified and five are not considered in the catalogue since they
are LMC sources. On the other hand, we included in the cata-
logue 19 RV Tauri stars, which are not classified as RV Tau in
the SIMBAD database. They are mostly from the recent work of
De Ruyter (2006). There are 48 sources classified as R CrB-type
stars in the SIMBAD database. Of these 33 belong to our list
of very likely Galactic post-AGB sources, two are in the SMC
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and 13 in the LMC. In our catalogue we have, in addition, three
sources that are not counted as R CrB by SIMBAD (V3795 Sgr,
V348 Sgr and UX Ant). On the other hand, our catalogue con-
tains 66 sources (not classified as RV Tau, R CrB, eHe or LTP
objects) which are not considered as post-AGB in the SIMBAD
database.

Recently, De Ruyter et al.(2006) presented a systematic
study of the spectral energy distribution of a sample of 51 post-
AGB objects and listed the confirmed binary systems. The pho-
tospheres of several binary systems also feature the character-
istic depletion pattern discussed in the group of hglsg objects.
Waters et al. (1992) argued that the most favorable conditions
for efficient dust-gas separation occur if the circumstellar dust is
trapped in a stable disk configuration. Binary evolution may be
responsible for the observed morphology changes in post-AGB
objects and in planetary nebulae. (For a review see Sahai 2001;
and Balick & Frank 2002). It is worthwhile pointing out that bi-
narity has a non-negligible role in attracting our attention to such
objects, which would have been much less conspicuous other-
wise. Therefore, available information about confirmed binarity
of post-AGB objects is included in our catalogue together with
the corresponding reference listed in the “Bibliography” field
(see below). Altogether we have found arguments for the bina-
rity of 47 “very likely” post-AGB objects.

3. Description of the catalogue

The on-line version of the catalogue (available at
http://www.ncac.torun.pl/postagb) is organized into 3
sub-catalogues. On the entry screen the user can choose between
“very likely post-AGB”, “possible post-AGB”, and “disqualified
objects”. When selecting one of the above buttons, the screen
indicates the total number of objects of this category in our
database and lists them in order of increasing Galactic longitude
and latitude (I, b) (Col. 1), the IRAS identification (Col. 2), HD
and SAO identifications (Cols. 3 and 4, respectively), other
names, if any* (Col. 5), classification(-s) (Col. 6), information
about binarity and spectral type> (Cols. 7 and 8, respectively),
and the bibliography related to the object (the ADS link gives
connection to ADS with the full listing of bibliography, while
the papers we selected can be reached by clicking on the corre-
sponding acronyms). The full list of the selected bibliographic
entries can be seen by clicking “Bibliography” on the main
bar above the object list. As a rule we did not add selected
bibliographic entries when the total number of references for
a given object in ADS was less than 10, except for the newest
references: De Ruyter et al. (2006) and Sudrez et al.(2006),
as well as for one object (CD-23 5180) for which we have
added a reference related to its binarity. Note, in addition,
that there are seven objects classified in SIMBAD as RV Tau
(V1899 Sgr, BD+262763, MTLyr, GLMP255, V411 Sco,
V400 Sco, V558 Sgr), with no bibliographic entries in ADS
(SIMBAD). These 7 RV Tauri sources do not have links to ADS
in the bibliography field of our catalogue.

4 “other name” is either the usual name or the designation in one

of the following main catalogues (in order of preference): General
Catalogue of Variable Stars; LS or LSE; BD; CD catalogues and any
other name deemed appropriate (if none of the above main catalogues
has info about the object).

5 For the vast majority of sources the spectral type is taken from the
SIMBAD database. Some exceptions are marked by the bulb icon in
our catalogue. Keeping the mouse positioned on the bulb icon for 2-3 s
makes a yellow box pop up with more detailed information about the
bibliographical source from which we derived the spectral type.

R. Szczerba et al.: A catalogue of galactic post-AGB objects

The main bar above the list of objects contains a number of
buttons:

— Home — allows the user to get back to the entry screen;

— Change catalogue — allows the selection of one of the sub-
catalogues;

— Info — show some additional information about the cata-
logue;

— Search — allows the user to search the sub-catalogue us-
ing different criteria (name, class, coordinates, bibliography,
etc.);

— Browse — re-opens the full list of objects contained in the
selected sub-catalogue;

— Bibliography — provides the full listing of the selected
bibliography;

— Export — allows the user to export the required data (see
below for details).

When clicking on the ;b value of a given object (this option
exists only for the table of very likely objects) the screen as
shown in Fig. 1 appears. The main bar remains the same as on
the screen described above. It gives all the characteristics of
the object available in the catalogue: the names® and coordi-
nates in degrees as given in the various surveys’, the photomet-
ric data, and the spectroscopic data: the ISO SWS 01 spectro-
scopic data (reduced by one of the authors: NS) and the IRAS
Low Resolution Spectra (LRS)® taken from the Kevin Volk’s
Home Page at the University of Calgary http://www.iras.
ucalgary.ca/volk/getlrs_plot.html. If the user clicks on
the “Finding chart” button, a finding chart is then displayed,
generally extracted from 2MASS and from the ESO Digitized
Sky Survey-2 Red (see http://archive.eso.org/dss/dss).
When clicking on the “SED” button, the spectral energy distribu-
tion appears in [Jy] or in [ergcm™2s7!], as a function of wave-
length, for all the collected photometric data. If ISO SWS 01
and/or IRAS LRS spectra are available, then they are overplot-
ted on the SED diagram in corresponding units.

The data from our catalogue can be exported by clicking on
the “Export” button — in the screen shown in Fig. 1. The desired
format for the exported table is ascii or Excel.

We plan to follow the literature in order to update the
catalogue on a regular basis. The changes introduced will be
successively marked in the log file (to be opened when the up-
dating procedure starts). Authors of papers on post-AGB ob-
jects are invited to send their comments and/or papers directly
to postagb@ncac. torun.pl. However, it will be our respon-
sibility to include new objects in the catalogue, following the
precepts given in Sect. 2.

4. Some statistical properties of post-AGB objects
in our catalogue

Since the objects appearing in our catalogue have been discov-
ered by various authors and using different selection criteria,
there is no well defined selection function. Therefore, our cat-
alogue is not the best suited for population studies. Such studies
require well defined samples, e.g. as those obtained by follow-up

® The sign * appearing after an object name means that this counter-
part was identified by us and is not shown by SIMBAD.

7 The description of each survey can be obtained by clicking on the
corresponding name in the screen shown in Fig. 1.

8 The LRS spectra have the absolute calibration corrected as in Volk
& Cohen (1989) and Cohen et al. (1992).
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Bibliography Export

Post-AGB Object 004.431 -19.448

Reference ID (| and b)
Reference catalogue
RA (from ref. cat.)
DEC (from ref. cat.)
Other name
Classification

004.431 -19.448
2mass
289.136498
-33.522343
RY Sgr
hglsg, IRexc, R CrB

Bibliography ADS W67 LF69 AACY72 FG73 KB2 HHD84 LCK90 OvdVW92 LR94 C96 FCR97 AGLOO LRPO1
Astrometric data
Sky ma Finding chart from Aladin Sky Atlas
Catalogue Object name RA DEC
HD 180093 289.12500 -33.51667
SAQ 211117 289.13649 -33.52163
GSC-ACT 0742702655 289.13658 -33.52233
GSC2 S$3322131794* 289,136525 -33.522315
TYCHO-2 7427 2655 1 289.13650306 -33.52231444
2MASS 19163275-3331204* 289.136498 -33.522343
DENIS
MSX6C
IRAS 19132-3336 289.13583 -33.52194
Photometric data
SED Diagrams SED [Jvy] SED [erg cmi_sil
GSC2 magnitude (error) B =7.72(0.02) V =6.9(0.01) R
TYCHO-2 magnitude (error) BT = 7.72 (0.017) VT = 6.902 (0.011)
2MASS magnitude (quality flag) ] =5577(A) H = 5.423 (A) K= 5.139 (A)
DENIS magnitude (error) I ] K
MSX6C flux [Jansky] (quality flag) A C D E

IRAS flux [Jansky] (quality flag) Fhul2 = 77.2 (3)

Spectroscopic data

ISO TDT
IRAS LRS

Fig. 1. An example of the screen shown for a selected object.

studies of well defined candidates (see a colour-selected, flux-
limited sample of IRAS sources described in Sudrez et al. 2006).
On the other hand, our catalogue can be useful when looking
for correlations between various properties of post-AGB objects
(e.g. Stasifiska et al. 2006; or Siédmiak et al.2007) and when
searching for evolutionary connections between different classes
of post-AGB objects and their progenitors or progenies.

In Fig.2 we plot the Galactic longitude distribution for
all 326 very likely post-AGB objects (top panel) and for the
sample of 272 post-AGB objects with helium stars excluded:
i.e. without R CrB stars, extreme helium stars and LTP objects
(middle panel). Both panels show a similar distribution with a
concentration of objects towards the Galactic center and a sig-
nificant proportion of objects in the range —60° </ < +60°. The
similarity of both diagrams means that the distribution of he-
lium stars, in fact, does not differ from that of the remaining

Fhu25 = 26,2 (3)  Fnu60 = 5,43 (3)  Fnul00 = 4.6 (3)

49500503
19132-3336

post-AGB objects. The bottom panel in this figure shows the
Galactic longitude distribution for planetary nebulae taken from
the Strasbourg catalogue (Acker et al. 1992). The distributions
of planetary nebulae and post-AGB objects are clearly different.
One reason is that planetary nebulae detected from strong emis-
sion lines are easily spotted, even in the Galactic bulge, while
this is not possible, in general, for post-AGB objects. On the
other hand, low-mass, post-AGB stars will not be able to de-
velop planetary nebulae so there may be more lower-mass ob-
jects among post-AGB sources. This is seen in Fig. 3 (the struc-
ture of this figure is same as that of Fig.2), which compares
Galactic latitude distributions for post-AGB objects and plane-
tary nebulae. There is a far smaller proportion of “high Galactic
latitude” planetary-nebulae than hglsg post-AGB objects, which,
statistically speaking, are probably less massive. However, since
post-AGB sources are statistically closer than planetary nebulae,
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Fig. 2. Galactic longitude distribution for all very likely post-AGB ob-
jects from our catalogue (fop panel), for post-AGB objects with helium
stars excluded: i.e. without R CrB stars, extreme helium stars and LTP
objects (middle panel), and for planetary nebulae from the Strasbourg
catalogue — Acker et al. (1992) (bottom panel). The numbers in paren-
theses show the number of objects used to make the diagrams.
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Fig. 3. Galactic latitude distribution for all very likely post-AGB ob-
jects from our catalogue (fop panel), for post-AGB objects with helium
stars excluded: i.e. without R CrB stars, extreme helium stars and LTP
objects (middle panel), and for planetary nebulae from the Strasbourg
catalogue — Acker et al. (1992) (bottom panel). The numbers in paren-
theses show the number of objects used to make the diagrams.

the proportion of “high Galactic latitude” objects may be rela-
tively larger in the sample of “closer” objects. Note that y-scales
are the same for the all panels of each figure.

As mentioned before, the IRAS colour-colour diagram
was frequently used to search for post-AGB candidates (e.g.
Kwok et al. 1987; van der Veen et al. 1989; Hu et al. 1993;
Garcia-Lario 1997 or; most recently, Sudrez et al. 2006). The
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Fig. 4. IRAS colour—colour diagram for 176 very likely post-AGB ob-
jects with IRAS flux quality Q =3 or 2 at all 3 bands: 12, 25 and 60 ym.
RV Tauri stars are marked by open squares, R CrB by open circles,
while other objects are represented by filled circles. The regions de-
fined by van der Veen & Habing (1988) are shown by solid lines, while
dashed ones demarcate a typical region of search for post-AGB objects
— see text for details.

largest group among very likely post-AGB objects is, in fact,
the group of IRASsel sources (115). In Fig.4 we present IRAS
[25]-[60]=2.510g[Feo/Fas] versus [12]-[25]=2.51og[F,s/Fi2]
diagram for all 176 very likely post-AGB objects with IRAS flux
quality, Q, equal to 2 or 3. The zones defined by van der Veen
& Habing (1988) are shown for reference. A typical region of
search for post-AGB objects with colors like planetary nebulae
is marked by dashed lines (see also Fig. 3 in Sudrez et al. 2006)
and is defined by [12]-[25] > 0.75 and [25]-[60] < 1.15.
In Fig.4 there are 59 very likely post-AGB objects, which are
located outside this region. These sources are predominantly
RV Tauri and R CrB stars, but not exclusively. It is clear that
colour-colour selection, while important, cannot be the only way
of selecting post-AGB candidates.

The photometric data that we collected from IRAS and
2MASS catalogues allow us to construct and analyze color-color
diagrams based on these data. Figure 5 shows J— H versus H— K
(top panel) and J — K versus K — [25] (bottom panel) diagrams
for very likely post-AGB objects from our catalogue. The fluxes
through the 2MASS filters were transformed to the Johnson
system (Carpenter 2000) and the IRAS flux at 25 um was con-
verted to magnitude using [25] = —2.510g(F,5/6.73) (Beichman
et al. 1988). The dotted lines in Fig. 5 separate different groups of
objects and are introduced by Siédmiak et al. (2007). DUPLEX
sources (as defined by Ueta et al. 2000) have optically thick cir-
cumstellar envelopes (they have, therefore, the most red J — H
and J — K colors) and are located above the dashed lines (hori-
zontal and inclined, for the top and bottom panel, respectively)
in both diagrams. SOLE objects (see Ueta et al.2000) are lo-
cated below these lines and have H — K < (.75 (top panel) and
K —[25] > 8 (bottom panel) as expected for sources with clearly
visible central stars and thin dust envelopes. The remaining ob-
jects have H — K > 0.75 (top panel) and K — [25] < 8 (bot-
tom panel) and are called stellar (no signature of circumstellar
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Fig. 5. Infrared color—color diagrams for very likely post-AGB objects
from our catalogue. RV Tauri stars are marked by open squares, R CrB
by opens circles, while other objects by filled circles. Dashed lines sep-
arate parts of the diagrams occupied by different group of objects (see
Siédmiak et al. 2007).

envelope in the Hubble Space Telescope images) by Siédmiak
et al. (2007). As can be seen, most of RV Tauri (open squares)
and R CrB stars (open circles) are stellar or SOLE objects, in
agreement with their relatively small infrared excess.

Finally, Fig.6 shows four panels with the distribution of
spectral types for the very likely post-AGB objects in our cat-
alogue. The top panels correspond to post-AGB objects located
relatively close to the Galactic plane, while the bottom ones cor-
respond to high Galactic latitudes (|b] > 15°) sources. The right
panels show the spectral type distributions after removing he-
lium stars from the sample.

The most striking feature seen in all four panels is the gap
around 10000 K (spectral type A). The existence of such a
gap can be inferred from theoretical models (see e.g. Fig. 6 in
Blocker 1995) and is related to the evolutionary rates during the
post-AGB phase of stellar evolution. A similar gap was already
observed in the smaller sample of about 220 post-AGB objects
discussed by Szczerba et al. (2001) and is also present in the
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Fig. 6. Distribution of spectral types for very likely post-AGB objects at
low (top panels) and high (bottom panels) Galactic latitudes. The right
panels show the distribution for post-AGB objects with helium stars
excluded:, i.e. without R CrB stars, helium stars and LTP objects.

distribution of spectral types for the colour-selected sample of
Sudrez et al. (2006). As with the Galactic distribution of post-
AGB objects discussed above we do not see any significant in-
fluence of helium post-AGB stars on the observed distribution
of spectral types. This may suggest that the spectral evolution of
H-rich and He-rich objects during the post-AGB phase is similar
as far as timescales are concerned. On the other hand, it seems
that there is a difference in the distribution of spectral types for
hglsg and for sources lying closer to the Galactic plane. This is
so because there are more F-type than G-type sources among
hglsg objects, while the opposite is true for post-AGB objects
at lower-Galactic latitudes. This finding seems to contradict the-
oretically predicted timescales of evolution, i.e. featuring mass
loss during the post-AGB phase (Trams et al. 1989). We expect
that there are more massive objects among those with lower-
Galactic latitudes; however, the massive tracks of Blocker (1995)
predict more F-type stars than G-type ones (see e.g. Fig. 2 in van
Hoof et al. 1997). Definitive statements about timescales during
the post-AGB phase, based on the statistics of post-AGB ob-
jects, require, however, a more complete sample than the one
presented in this catalogue together with a proper correction for
selection effects.

5. Summary

By searching the available literature we were able to identify 326
very likely post-AGB objects in our Galaxy. The collected infor-
mation was organized into an evolutionary, on-line catalogue of
Galactic post-AGB objects, hereafter called the Toruri catalogue
of Galactic post-AGB and related objects. The present version
contains 326 very likely, 107 possible and 64 disqualified post-
AGB objects. It is anticipated that the number of known post-
AGB objects will increase significantly in the near future, owing
to systematic searches based on infrared surveys. We plan to reg-
ularly update our catalogue after new discoveries. The catalogue
can be useful when looking for correlations between various
properties of post-AGB objects and searching for evolutionary
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connections between different classes of post-AGB objects and
their progenitors or progenies. The catalogue has already been
successfully used in the work by Stasiriska et al. (2006), which
showed that post-AGB stars, as a class, are valuable testbeds for
theories of AGB nucleosynthesis and in the work by Si6édmiak
et al. (2007) devoted to the Hubble Space Telescope snapshot
survey of post-AGB objects characterized by different physical
and chemical properties.
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