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a
.torun.plSummary. We present results of our ACS HST snapshot survey of post-AGB ob-je
ts. 19 new HST images of post-AGB sour
es have been obtained to date. Inaddition, we in
lude 14 ACS HST images of post-AGB obje
ts whi
h are still un-published but available via the HST ar
hive. This sample is supplemented by 33already published images (23 from [1℄ and 10 from other works) obtained usinginstruments on board of HST.Among the obje
ts having dete
ted nebulosities there is a 
lear morphologi
albifur
ation of their shapes and properties into two groups: SOLE and DUPLEXobje
ts, as introdu
ed by [1℄. Plots of 
ombined 2MASS-IRAS 
olor-
olor diagramshave allowed us to demonstrate that these two groups are well separated in the J-K versus K-25 diagram. Hen
e, this diagram 
an be used to indi
ate whi
h of thenot yet imaged post-AGB obje
ts will have DUPLEX or SOLE morphology or willappear as stellar sour
es without nebulosities.The 
orrelations between morphology and physi
al and/or 
hemi
al propertiesare dis
ussed.Key words: planetary nebulae: general � stars: AGB and post-AGB � stars:
ir
umstellar matter � stars: mass loss � re�e
tion nebulae1 ObservationObje
ts for our snapshot surveys (Siódmiak et al., in preparation) were sele
tedfrom the Toru« 
atalogue of Gala
ti
 post-AGB and related obje
ts available at



408 Siódmiak et al.http://www.n
a
.torun.pl/postagb/ ([2℄). Chosen sour
es were not observed previ-ously with HST and, be
ause the exposure time for an obje
t from a snapshotsurvey 
annot be too long, our sample was biased towards rather bright stars. 19post-AGB obje
ts (program ID 10627, PI M. Meixner) were observed with the HighResolution Channel (HRC) of the Advan
ed Camera for Surveys (ACS) on-boardHST. We also in
luded in our redu
tion and analysis of the images already observedbut unpublished to date 14 post-AGB sour
es imaged with ACS (programs ID 9463& 10185, PI R. Sahai and 9430, PI S. Trammell). Together we had 33 PPNe observedin broad B (F435W), V (F606W) and I (F814W) �lters, that di�ered in 
entral starmasses, opti
al and infrared 
olors and e�e
tive temperatures [3℄.2 Analysis of HST ImagesObtained HST images (see examples in Figure 1) 
on�rmed the 
lear morphologi
albifur
ation among obje
ts with dete
ted nebulosities, as introdu
ed by [1℄: SOLEswith star-dominated emission and faint extended nebulae and dust dominated DU-PLEXes with faint or 
ompletely obs
ured 
entral stars.

Fig. 1. Images of SOLE (left) and DUPLEX (right) post-AGBsOur observations revealed also obje
ts without nebulosities and we 
lassi�edthem as stellar post-AGB obje
ts.To get a wider view we in
luded in our analysis other proto-planetary nebulaealready observed with HST and analyzed by other authors. Together there are 66post-AGB obje
ts (21 SOLEs, 23 DUPLEXes and 22 stellar) with HST imagespublished in the literature.
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olor DiagramsInfrared data from IRAS and 2MASS 
atalogues allowed us to 
onstru
t and analyzeinfrared 
olor-
olor diagrams for post-AGB obje
ts already observed by HST (seeFigure 2).

Fig. 2. 2MASS-IRAS 
olor-
olor diagrams for post-AGB obje
ts observed by HSTThe three identi�ed groups of obje
ts are lo
ated in di�erent parts of the di-agrams (as already presented by [1℄). Our bigger sample allowed us to draw morespe
i�
 division lines between SOLE, DUPLEX and stellar obje
ts. The lo
ation ofea
h group is determined by the physi
al properties of obje
ts and mostly by thethi
kness of the dust shell.Di�eren
es between SOLE, DUPLEX and stellar obje
ts result also in di�erentspe
tral energy distribution (SED) shapes (examples are shown in Figure 3). A

ord-ing to the 
lassi�
ation s
heme of [4℄ SEDs of SOLEs are of 
lass IV (with opti
alpeak 
orresponding to the 
entral star and infrared one due to dust emission), DU-PLEXes are 
lassi�ed as 
lass II and III (with very prominent dust maximum) andstellar obje
ts are of 
lass I or 
annot be 
lassi�ed in this way.
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Fig. 3. SEDs of SOLE (left), DUPLEX (middle) and stellar (right) obje
tsHen
e, looking at the infrared 
olors and having further support in SED shapewe 
an indi
ate the type of morphology of a post-AGB obje
t even without detailedimages, what we did for sour
es still not observed with HST (Figure 4).

Fig. 4. Color-
olor diagram for obje
ts not yet observed with HST4 Do SOLE and DUPLEX Sour
es Have Di�erentProgenitors?It was already suggested by [1℄ that SOLEs and DUPLEXes may have di�erent pro-genitors, with low and high masses, respe
tively. More massive obje
t will have morematerial in the 
ir
umstellar shell and the star will be quite obs
ured - DUPLEXesare indeed fainter in opti
al but brighter in the infrared. On the 
ontrary, less ma-terial in the envelope will result in 
learly visible 
entral star - SOLE obje
ts havevery prominent opti
al 
ounterpart. Indeed, masses of SOLE post-AGB obje
ts ([3℄)are rather low (with the mean value of 0.6 M⊙), but masses of DUPLEXes are not
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an also be supported by the gala
-ti
 distribution of analyzed post-AGB obje
ts ([1℄, Siódmiak et al., in preparation)showing that DUPLEX sour
es are 
loser to the gala
ti
 plane, while SOLEs areusually further from the gala
ti
 plane. Those �ndings 
ould suggest that DUPLEXobje
ts have more massive progenitors than SOLE ones and will probably evolveinto bipolar PNe, while SOLEs might form ellipti
al PNe. Stellar post-AGB obje
tsthat have usually low masses and lie far from gala
ti
 plane most likely originatefrom low mass progenitors and may not be
ome PNe.A
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