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Abstract. Analysis of the low resolution UV(IUE) spectra (1150 to 3200 A) of 15 hot post-AGB candidates is presented. The
UV(IUE) spectra of 10 stars suggest partial obscuration of the hot stars due to circumstellar dust. The reddened continua of these
10 stars were used to model and estimate the circumstellar extinction. The circumstellar extinction law was found to be linear
in 17t in the case of IRAS 13266-5551 (CPD-55 5588), IRAS 14331-6435 (Hen3-1013), IRAS 16206-5956 (SAO 243756),
IRAS 17074-1845 (Hen3-1347), IRAS 17311-4924 (Hen3-1428), IRAS 18023-3409 (LSS 4634), IRAS 280BZSA0

85766), IRAS 18371-3159 (LSE 63), IRAS 2205249 (LSIII+5224) and IRAS 224985134 (LSIII+5142). There seems to

be no significant circumstellar extinction in the case of IRAS 17203-1534, IRAS 17460-3114 (SAO 209306) and IRAS 18379—
1707 (LSS 5112). The UV(IUE) spectrum of IRAS 12584-4837 (Hen3-847) shows several emission lines including that of Hell.

It may be a massive young OB-supergiant or a low mass star in the post-AGB phase of evolution. IRAS 16206-5956 (SAO
243756) and IRAS 180622410 (SAO 85766) show variability in the UV which in addition to stellar pulsations may be at-
tributed to a dusty torus in motion around the hot central stars. The UV spectrum of the bipolar PPN, IRAS 17423-1755
(Hen3-1475) indicates that the central B-type star is obscured by a dusty disk. The stars were placed op-tlog [Bg

diagram showing the post-AGB evolutionary tracks of &dheérner. Terminal wind velocities of the stars were estimated from

the CIV and NV stellar wind features. The presence of stellar wind in some of these stars indicates ongoing post-AGB massloss.
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1. Introduction Pottasch et al. (1988b) and van der Veen & Habing
(1988) identified a region of the IRAS color—color diagram
Low and intermediate mass starM (=~ 0.8-8 M;) pass (F(12u)/F(25u) < 0.35 andF(25u)/F(60u) > 0.3) which was
through the post-asymptotic giant branch (post-AGB) phagginly populated by stars in transition from the AGB to the
of evolution on their way to becoming planetary nebiys\ phase. Based on their far-IR colors and low resolution op-
lae (PNe). From an analysis of the Infrared Astronomicggal spectra, several hot post-AGB candidates were identified
Satellite Point Source Catalog (IRAS PSC), cooler post-AGarthasarathy & Pottasch 1989; Parthasarathy 1993a, 1993c;
stars having G, F, A supergiant-like character were first idepathasarathy et al. 2000a). The optical spectra of these objects
tified (Parthasarathy & Pottasch 1986; Lamers et al. 198§;o strong Balmer emission lines and in some cases low exci-
Pottasch & Parthasarathy 1988a; Hrivnak et al. 1989). Thag@on nebular emission lines such as [NIl] and [SII] superposed
stars were found to have circumstellar dust shells with far-i§ the OB stellar continuum. The absence of [O11115007 A line
colors and flux distributions similar to the dust shells of PNgnd the presence of low excitation nebular emission lines in-
Later, from an analysis of IRAS data, Parthasarathy & Pottasgiate that photoionisation has just started. It is important to
(1989) found a few hot (OB spectral types) post-AGB canditdy these stars in the UV to obtain better estimates of their
dates. Their supergiant-like character, the presence of cold @gnperatures and to look for signatures of circumstellar red-
tached dust shells, far-IR colors similar to PNe and high gaquénmg, mass-loss and stellar winds. The UV(IUE) spectra of
tic latitudes suggested that they may be in a post-AGB phaggine hot post-AGB stars (e.g. Hen3-1357, Parthasarathy et al.
of evolution. Thus, there seems to be an evolutionary sequeRed3p, 1995; Feibelman 1995) have revealed violet shifted stel-
ranging from the cooler G, F, A supergiant-like stars to hottggr wind P-Cygni profiles of CIV, SilV and NV, indicating hot
O-B types, evolving from the tip of the AGB towards youngyn fast stellar wind, post-AGB mass-loss and rapid evolution.
PN stage (Parthasarathy 1993c). In this paper we have analysed the UV(IUE) spectra of 15 hot
post-AGB candidates.

Send g@print requests toG. Gauba,

e-mail:gauba@iiap.ernet.in 2. Target selection and observations

* Based on observations obtained with the International Ultraviolet
Explorer (IUE), retrieved from the Multimission Archive at STScl. The hot post-AGB candidates in this paper (Table 1) were iden-
** Complete Figs. 3 and 4 and Appendix A are only available #ified on the basis of their IRAS colorg (12u)/F(25u) < 0.35
electronic form ahttp: //www.edpsciences.org and F(25u)/F(60u) > 0.3), high galactic latitudes and
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Table 1. Hot post-AGB candidates.

Star No. IRAS Name b IRAS Fluxes (Jy.)

12u 25 60u 10Qu
1. 12584-4837| Hen3-847 | 304.60| +13.95| 36.07 | 48.75 | 13.04 3.31
2. 13266-5551| CPD-555588| 308.30| +6.36 | 0.76 | 35.90 | 35.43| 11.66
3. 14331-6435| Hen3-1013 | 313.89| —-4.20 | 4.04 | 108.70| 70.71| 20.61
4, 16206-5956| SAO 243756 | 326.77| —7.49 | 0.36L | 11.04 | 12.30| 4.83
5. 17074-1845| Hen3-1347 410 | +12.26| 0.50 | 12.20 | 5.66 3.47:
6. 17203-1534 855 | +11.49| 0.32 | 10.70 | 6.88 3.37
7. 17311-4924| Hen3-1428 | 341.41| -9.04 | 18.34 | 150.70| 58.74| 17.78
8. 17423-1755| Hen3-1475 9.36 +5.78 | 7.05 | 28.31 | 63.68| 33.43
9. 17460-3114| SAO 209306 | 358.42| -1.88 | 6.26 | 20.82 | 12.20 | 220.40L
10. 18023-3409| LSS4634 | 357.61| -6.31 | 0.26L | 2.94 1.82 | 25.64L
11. 180622410 | SAO 85766 | 50.67 | +19.79 | 3.98 | 19.62 | 2.90 1.00L
12. 18371-3159 LSE 63 292 | -11.82| 0.25L | 6.31 5.16 1.95
13. 18379-1707 LSS 5112 16.50 | -5.42 1.67 23.76 | 7.12 3.66L
14. 22023+5249 | LSl +5224 | 99.30 | —-1.96 | 1.02 | 24.69 | 14.52 | 3.93L
15. 224955134 | LS +5142 | 104.84| -6.77 0.54 12.37 | 7.18 3.12

A colon: indicates moderate quality IRAS flux, “L” is for an upper limit.

OB-giant or supergiant spectra in the optical (ParthasarathiyAnalysis

et al. 2000a) with Balmer lines in emission. Young massive

OB-supergiants are not expected at high galactic latitudes afathles 3, 4a and 4b list thémagnitudes anB-V values of the
also they are not expected to have detached cold circumsi&-hot post-AGB candidates from literature. The optical spec-
lar dust shells. High galactic latitude OB supergiants with deral types are mainly from Parthasarathy et al. (2000a). For the
tached dust shells and far-IR colors similar to PNe were foungtical spectral types of the stars, the corresponding intrinsic
to be in the post-AGB phase of evolution (Parthasarathy 199%:;- V values, B - V)o, were taken from Schmidt-Kaler (1982).
Parthasarathy et al. 2000a). Using the observed and intrinsB— V values we derived the

Low resolution (6-7 A), large aperture, UV(IUE) spectramtal (interstellar plus circumstellar) extinctioB(B — V)otal

of the hot post-AGB candidates from 1150 A to 3200 A werg (& ~ Vdobs — (B = V)o) towards these stars. These values

extracted from the Multimission Archive at STScl (Table Zggfcﬁgmiggswg: dlTéirgsiiI(Ijaersec;(ft;Egézﬁég;svt)alést‘i)ma;t?deusing
The spectra obtained by centering the stars in thé %0 ;

, . the Diffuse Infrared Background Experiment (DIRBIRAS
23’ aperture were processed using the IUE NEWSIPS (ne st maps (Schlegel et al. 1998). The DIRBEAS dust maps

spectral IMage processing SySte’_“) pipeline which applies go not give reliable estimates of the interstellar extinction
signal weighted extraction technique (SWET) as well as t?e bl < 5°. The accuracy of the DIRBERAS extinction es-
latest flux calibration and close-out camera sensitivity corret(:)-r | ’ Y O
tions. An increased signal-to-nois8/() ratio of 10%-50% timates are 16%. Comparing(B ~ Vi and E(B - V)is

i : . we found considerable circumstellar extinction in most cases
has been demonstrated for low dispersion IUE spectra mp{‘?ébles 4aand b)
cessed with the NEWSIPS software (Nichols & Linsky 1996). '
Well exposed IUE NEWSIPS spectra hasgN of ~50 while The 2200 A feature in the UV gives an estimate of the in-
weak, high-background, under-exposed spectra & of terstellar extinction. The merged LWP and SWP spectra of the
~20 (Nichols et al. 1994; Nichols & Linsky 1996). From ouhot post-AGB candidates were dereddened (Tables 3, 4a and b)
sample, IRAS 14331-6435 (Hen3-1013), IRAS 17074-1845ing the 2200 A feature in the UV. Using the UNRED routine
(Hen3-1347), IRAS 17203-1534, IRAS 18023-3409 (LS8 the IUE data analysis software package, we adopted the av-
4634), IRAS 18379-1707 (LSS 5112) and IRAS 2262249 erage extinction law by Seaton (1979) and triefiedtent values
(LSHI +5224) haveS/N ~ 20. IRAS 12584-4837 (Hen3-of E(B — V) till the 2200 A bump in the UV disappeared and
847), IRAS 17460-3114 (SAO 209306) and IRAS 18371-3158ooth continua from 1150 A to 3200 A were obtained for all
(LSE 63) have well exposed spectra W8fN ~ 50. The spec- the stars. In the absence of an LWP spectrum of IRAS 17460—
tra of the remaining hot post-AGB candidates are of interm8114 (SAO 209306), the SWP spectrum of the star was dered-
diate quality withS/N ~ 30. The LWP spectra 18412 anddened usinde(B — V)otal ((B—V)obs— (B — V)o) = 0.54. In the
27936 of IRAS 12584-4837 and IRAS 18371-3159 respeaest of this paper, “dereddened spectra” would always refer to
tively, were saturated and have not been used in the analytis.observed IUE spectra corrected for interstellar extinction as
Line-by-line images were inspected for spurious features. determined from the 2200 A feature in the UV.
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Table 2. Log of observations.

IRAS Camera| Image | Aperture Date obs Exposure time(s)
12584-4837 SWP | 39271 | LARGE 21 July 1990 2999.781
= Hen3-847 LWpP 18412 | LARGE 21 July 1990 1799.659

LWP 19726 | LARGE 10 Feb. 1991 299.704
13266-5551 SWP | 39270 | LARGE 20 July 1990 1799.652
= CPD-555588| LWP 18411 | LARGE 20 July 1990 1199.595
14331-6435 SWP | 33601 | LARGE 22 May 1988 2399.717
= Hen3-1013 LWP 13295 | LARGE 22 May 1988 1199.595
16206-5956 SWP | 33953 | LARGE 21 July 1988 2399.717
=SAO0 243756 | SWP | 50195 | LARGE | 12 March 1994 2399.716
SWP | 50640 | LARGE 28 April 1994 3599.844
LWP 13714 | LARGE 21 July 1988 1199.595
LwWpP 26175 | LARGE | 19 August 1993 1019.781
LWP 27667 | LARGE | 12 March 1994 599.531
17074-1845 SWP | 39276 | LARGE 21 July 1990 1799.652
= Hen3-1347 LWP 18418 | LARGE 21 July 1990 599.531
17203-1534 SWP | 50657 | LARGE 30 April 1994 2399.716
LwWpP 28020 | LARGE 30 April 1994 1199.595
17311-4924 SWP | 33600 | LARGE 21 May 1988 2099.480
= Hen3-1428 SWP | 48127 | LARGE 17 July 1993 3599.844
LwWpP 13294 | LARGE 22 May 1988 959.570
LWP 25934 | LARGE 17 July 1993 899.768
17423-1755 SWP | 35860 | LARGE | 26 March 1989 2099.480
= Hen3-1475
17460-3114 SWP | 54660 | LARGE 12 May 1995 89.572
= SAO 209306

18023-3409 SWP | 55458 | LARGE | 9 August 1995 4199.499
=LSS 4634 LWP 31272 | LARGE | 9 August 1995 1559.634

18062-2410 SWP | 44446 | LARGE | 21 April 1992 1200
= SAO 85766 SWP | 55916 | LARGE 12 Sep. 1995 1800
LWP 22865| LARGE | 21 April 1992 300
LWP 31454 | LARGE 12 Sep. 1995 600
18371-3159 SWP | 50588 | LARGE 19 April 1994 4799.563
=LSE 63 LWP 27936 | LARGE 19 April 1994 2399.723
LWP 27972 | LARGE | 23 April 1994 899.768
18379-1707 SWP | 47531 | LARGE | 23 April 1993 3899.672
=LSS 5112 LWP 25398 | LARGE | 23 April 1993 1199.595
22023+5249 SWP | 48454 | LARGE | 24 August 1993 2399.716
= LSIIl +5224 SWP | 48593 | LARGE 9 Sep. 1993 4799.563
SWP | 55915 | LARGE 12 Sep. 1995 7199.819
LWP 26209 | LARGE | 24 August 1993 1199.595
LWP 31453 | LARGE 12 Sep. 1995 2399.723
224955134 SWP | 48453 | LARGE | 24 August 1993 2399.716
= LSl +5142 LWP 26322 | LARGE 9 Sep. 1993 2099.487

For stars with multiple LWP and SWP spectra, we overplot- The dereddened merged spectra of the hot post-AGB can-
ted the observed LWP (and SWP) spectra of each star to chdidates were compared with the dereddened spectra of stan-
for variability. The LWP and SWP spectra of IRAS 162064dard stars from the atlas by Heck et al. (1984) The spectral
5956 (SAO 243756) and IRAS 18062410 (SAO 85766) types of the standard stars chosen for comparison were as
were found to show variation (Fig. 1). Coadded LWP antlose as possible to the optical spectral types of the hot post-
SWP spectra of IRAS 17311-4924 and IRAS 223349 AGB candidates. Tables 3, 4a and 4b list the standard stars
were used in the analysis. used for comparison, their spectral types &8 — V) values.
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Fig. 1. The observed LWP and SWP spectra of IRAS 16206—-5956 (SAO 243756) and IRAS+PAAGASAO 85766) showing the variability.

For comparison, the flux of the standard stars were scaledtie 2200 A feature) of the standard star and the corresponding
accordance with the flerence between thé magnitudes (af- hot post-AGB candidate.
ter correcting for interstellar exintinction as determined from
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Fig. 2. The dereddened UV(IUE) spectra of hot post-AGB candidates with negligible circumstellar extinction (solid lines) compared with the
dereddened UV(IUE) spectra of standard stars (dotted lines) from the atlas by Heck et al. (1984, Table 3). The spectra were dereddened using
E(B - V) estimated from the 2200 A feature in the UV. IRAS 17460-3114 was dereddeneda(BirgV)w for the star. IRAS 12584-4837

is a Be star in the optical.

0.0

3.1. Spectral features in the UV http://www.edpsciences.org. Lines of NV(1240 A),
Cl(1335 A), Silv(1394, 1403 A), CIV(1550 A),

The spectra from 1150 A to 3200 A dereddened VB - v) NIV(1718 A), Fell(2586-2631 A) and Mgli(2800 A)

determined from the 2200 A feature are shown in Figs. 2, 3, Bpical of hot stars (Heck et al. 1984) and central stars of
and 6a. The complete Fig. 3 is available electronically PNe were identified in the spectra of these stars. The UV line
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Fig. 3. The dereddened UV(IUE) spectra of hot post-AGB candidates (solid line) plotted alongwith the dereddened spectra of standard
(dotted line) of similar optical spectral types from the atlas by Heck et al. (1984, Table 4a). The spectra have been dereddened using the 2:
feature in the UV. Notice the reddened continua of the hot post-AGB candidates in comparison with the standard stars. The hot central
of IRAS 17423-1755 is not observed in the UV, possibly due to obscuration of the star by a dusty torus. The complete figure is availe
electronically at EDP Sciences.

strengths in the hot post-AGB candidates were compared wéthd Fell(1785, 2746 A) in the spectrum of IRAS 125844837
the line strengths in the standard stars. The absence of GHEN3-847) indicate the presence of hot plasma or a nebula.
in the B3-supergiant star, IRAS 14331-6435 (Hen3-1013)

alongwith near normal line strengths of SilV and NIV suggests

the underabundance of carbon in this star. From the SilV ag% Stars with circumstellar extinction
CIV features it appears that IRAS 17074-1845 (Hen3-1347)""

and IRAS 17460-3114 (SAO 209306) may be slightly metal

deficient. Based on its optical spectra, IRAS 186B210 The UV(IUE) spectra of 10 stars (IRAS 13266-5551 (CPD-55
(SAO 85766) was found to be metal poor and underabundagizg) IRAS 14331-6435 (Hen3-1013), IRAS 16202-5956
in carbon (Parthasarathy et al. 2000b; Mooney et al. 2002).(8A0 243756), IRAS 17074-1845 (Hen3-1347), IRAS 17311—
the UV also the line strengths appear to be weaker comparedé®4 (Hen3-1428), IRAS 18023-3409 (LSS 4634),
a standard B1-supergiant. Metal deficiency has been obsery@ls 180622410 (SAO 85766), IRAS 18371-3159 (LSE

in some high latitude hot post-AGB stars (see e.g. McCauslaggh |RAS 220235249 (LSIII +5224), IRAS 224955134
etal. 1992; Napiwotzki et al. 1994). (LSIll +5142)), dereddened using the 2200 A feature in the
UV, showed considerably reddened continua in comparison
with the dereddened spectra of standard stars of similar optical
spectral types (Figs. 3, 5 and 6). Comparing the interstellar
The UV continua and spectral features of IRAS 17203-1532ktinction estimates from the 2200 A feature with the total
IRAS 17460-3114 (SAO 209306) and IRAS 18379-1707 (LS&tinction E(B — V)wia) towards these stars, we find that
5112) were in good agreement with the dereddened UV(IUthese stars have considerable UV deficiency and circumstellar
spectra of standard stars (Table 3) of similar optical spesxtinction. The hot central star of the bipolar proto-planetary
tral types (Fig. 2). TheE(B — V) values of these stars denebula (PPN), IRAS 17423-1755 (Hen3-1475) was not
termined from the 2200 A feature are nearly the same dstected in a 35 min exposure with the SWP camera. This may
E(B - V) (Table 3) suggesting negligible extinction obe due to obscuration of the central star by a dusty disk. HST
starlight due to circumstellar dust in these three cases. Emis3féRPC2 images of the object showed the presence of a dusty
lines of Sill(1533, 1808, 1817 A), Hell(1640 A), NI(1743 A)torus with a spatial extent of’”XBorkowski et al. 1997).

3.2. Stars with negligible circumstellar extinction
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Table 3. Hot post-AGB candidates with negligible circumstellar extinction.

IRAS \Y, (B-V)aws E(B-V) EMB-V) Sp.type E(B-V) Standard Sp. type E(B-V)
mag I.S. (2200 A)  Optical total star std. star  std. star
12584-4837 10.58  0.07 0.18 0.25 Bé - - - -
17203-1534 12.02 0.38 0.44 0.56 Bllllpe 0.61 HD 173502 B1ll 0.09
17460-3114 7.9 0.2% - 0.54 oa8lll 0.54 HD 162978  O7.5lI 0.35
18379-1707 11.93 049 - 0.70 Blllipe 0.71 HD 173502 B1ll 0.11

Photometry is from®Hog et al. (2000)°Reed (1998). Spectral types of the hot post-AGB candidates are from Parthasarathy et al. (2000a)
except'Kazarovets et al. (2000).

Table 4a.Hot post-AGB candidates with observable circumstellar extinction.

IRAS \Y (B-V)es E(B-V) EMB-V) Sp.type E(B-V) Standard Sp.type E(B-V) E(B-V)
mag I.S. (2200 A)  Optical total star std. star  std. star C.s.

13266-5551 10.68  0.32 0.53 0.38 Bllbe 0.51 HD 77581  BO.5la 0.77 0.15
14331-6435 10.90 0.58 - 0.44 B3le 0.71 HD 198478 B3la 0.58 0.26
17074-1845 11.47 0.48 0.28 0.24 B3llle 0.66 HD 51309 B3Il 0.13 0.39
173114924 10.68 0.4C 0.22 0.28 Bllle 0.66 HD 51283 B2l 0.02 0.39
17423-1755 12.64 0.66 0.67 - Be - - - - -
18023-3409 11.35 0.4@ 0.44 0.30 B2llle 0.70 HD 51283 B2llI 0.02 0.43
18371-3159 11.98 0.1% 0.15 0.13 Bllabe 0.30 HD 122879 BOla 0.42 0.11
22023+5249 12.52 0.6% - 0.37 B - HD 41117 B2la 0.52 0.44
22495:5134 11.78 0.22 0.357 0.33 PR - HD 38666 o9V 0.02 0.20

Photometry is from®Hog et al. (2000)°Reed (1998)¢Kozok (1985a)?Gauba et al. (2003).
Spectral types of the hot post-AGB candidates are from Parthasarathy et al. (2000a}8&knbpt databaséAcker et al. (1992).

Table 4b.Hot post-AGB candidates showing variation in the UV.

IRAS \% (B-V)ops | E(B-V) | E(B-V) | Sp.type| E(B-V) | Standard| Sp.type| E(B-V) | E(B-V)
mag I.S. (2200 A) | Optical total star std. star| std. star C.S.
16206-5956| 9.76 0.3F 0.22 0.13 AO0lal 0.29 HD 21389| AOla 0.79 0.54
(21/07/88)
0.24
(12/03/94)
18062+2410 | 11.54 0.0% 0.11 0.08 B1I? 0.24 - - - 0.03
(21/04/92)
0.30
(12/09/95)

Photometry is from2Reed (1998)°Arkhipova et al. (1999).
Spectral types are fromSchild et al. (1983)?Parthasarathy et al. (2000b).

3.3.1. Modelling the circumstellar extinction standard star (normalised to ¥Wsband flux), i.e.

- ) A =log(fa/ fy)star— log(fa/ fv)standardVS-/l_l-
To account for the obs_erved_UV deficiency in the 10 hot post- Figure 4 shows the plot of the logarithmic flux defi-
AGB candidates men_tloned in Sect. 3.3 and to_unde_rstand ri]eency due to circumstellar dust from 3.2 tq/& for the
shape of the UV. continuum in these stars, we investigated stars. The complete Fig. 4 is available electronically at
circumstellar extinction law in these cases. Waters et al. (19

. L tp: .edpsci .org. Best fit lines were obtained
modelled the circumstellar extinction in the case of the po%tg/ rzir{i{nvz‘iﬂn; tﬁgc;ﬁi?scsja;)ergerror statistic. E.g., in the case

AGB star, HR 4049. We followed the same procedure here. ¢ \og 17311-4924 (Hen3-1428), we obtaindd= 0.07 —

We plotted the logarithmic dierence between the dered0.10171. To derive the circumstellar extinctio&(B—-V)cs) in
dened UV flux of a hot post-AGB candidate (normalised to iteagnitudes (Tables 4a, B)had to be multiplied by-2.5 and
V-band flux) and the dereddened UV flux of the correspondiig= 0.44u was used.
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Fig. 4. 10 hot post-AGB candidates showed a pronounced UV deficiency when compared with standard stars of similar optical spectral ty
Here, we have plotted the logarithmic flux deficiency of these stars in the UV from 3,2 toBhe straight line fits are obtained by minimising

the chi-square statistic. We find that the flux deficiency in the UV is proportionaftdhe bump at3.7u~* in the plot of IRAS 13266-5551 is

due to the saturated LWP spectrum of the star. This region was not used in obtaining a fit. Similarly, for IRAS 18023-3409, the LWP spectr
appears to have saturatioffezts. For IRAS 18371-3159, the bump frowb to 5.6u~* is observed because of spurious broad absorption
features from 1800 A to 1950 A in the SWP spectrum of the star. The complete figure is available electronically at EDP Sciences.

For IRAS 220235249 (LSl +5224), only a B spec- maximum flux in the UV was observed on 12 March 1994.
tral type is listed in literature. We compared the spe&child et al. (1983) found it to be variable in the optical
trum of this star with that of a B2-supergiant standard stavith AV = 0.13. Since theV magnitudes of the star at the
IRAS 224955134 (LSIII +5142) was detected as a PN witlepochs of the UV(IUE) observations are not known, we used a
an angular extent of’4(Acker et al. 1992) Central stars ofmeanV magnitude £9.76) from the photometric and spectro-
PNe have temperatures in excess-80 000 K corresponding scopic database for Stephenson-Sanduleak Luminous Stars in
to spectral types of O9 or hotter. We compared the UV(IUE)e Southern Milky Way (Reed 1998). Its spectral type in liter-
spectra of this star with a standard O9V star (HD 38666). ature is listed as A3labe (Humphreys 1975; Parthasarathy et al.

For each of the 10 hot post-AGB candidates we found th&@00a) and AOlae (Schild et al. 1983; Garrison et al. 1977).
the circumstellar extinction varies as* (Fig. 4). The derived Oudmaijer (1996) listed it as B8la, citing the Simbad database.
E(B - V)cs values in Table 4a account well for theffdr- However, we could not find a reference for the same. We com-
ence between the total and the interstellar extinction (from thared the dereddened IUE spectra of the starfteréint epochs
2200 A feature) value€(B - V)cs values in Table 4b are in with the dereddened spectra of A3lb (HD 104035) and AOla
excess of the dierence betweeB(B — V) and the interstel- (HD 21389) standard stars (Fig. 5a). A match could not be ob-
lar extinction from 2200 A. This may be because of the variabi@ined in either case. Finally, we adopted the AOla standard star
nature of these stars and becausettaad B — V) magnitudes (HD 21389) and modelled the circumstellar extinction in the
at each epoch of the IUE observations are not known. Mear¢ase of SAO 243756 (as outlined in Sect. 3.3.1) for the spectra
and B- V) magnitudes from literature have been used for eattken on 12 March 1994 (maximum observed IUE flux) and

of these two stars (see Sect. 3.3.2 below). 21 July 1988 (minimum observed IUE flux). The circumstellar
extinction was found to be linear itt* at both epochs (Fig. 5b,
Table 4b).
3.3.2. Variations in the UV(IUE) spectra
of IRAS 16206-5956 (SAO 243756) The UV flux from IRAS 180622410 has decreased
and IRAS 18062+2410 (SAO 85766) in Sep. 1995, compared to the flux from the hot central

star in April, 1992 (Fig. 1). From an analysis of the high
IRAS 16206-5956 was found to be variable in the UV (Fig. 1jesolution optical spectra of the star, Parthasarathy et al.
The spectrum of the star has changed from 21 July 1988(&D00b) and Mooney et al. (2002), found it to be metal-
12 March 1994 and from 12 March 1994 to 28 April 199400r ([M/H] ~ —0.6). Since there are no hot (OB-spectral
suggesting both long term and short term variability. Thgpes), metal-poor standard stars in the UV, we compared the
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Fig. 5. IRAS 16206-5956 (SAO 243756) and the standard A3Ib (HD 104035) and AOla (HD 166937) stars were dereddened using the 2200 A
feature in the UV. Figure 5a shows the dereddened 12 March 1994 spectrum of SAO 243756 (solid line) alongwith the dereddened spectra of
the standard AOla (dash line) and A3Ib stars (dotted line). SAO 243756 is fainter in the spectrum taken on 21 July 1988 (Ref. Fig. 1). Adopting
the AOla standard star, Fig. 5b shows the modelled circumstellar extinction for the spectrum on 12 March 1994 (solid line) and 21 July 1988
(dotted line) respectively.

UV spectrum of this star with a Kurucz model closest to thieregular rapid light variations in the optical with an amplitude
effective temperature, gravity and metallicity of the star in th&f upto @3 in V. We adopted meak = 11754 (Arkhipova
optical (Parthasarathy et al. 2000b; Mooney et al. 2002) \&¢ al. 1999). Following the prescription in Sect. 3.3.1, we
adoptedTe; = 23000 K, logg = 3.0 and [WH] = -0.5 find that the circumstellar extinction varies as' (Fig. 6b,
(Fig. 6a). Arkhipova et al. (1999, 2000) found that it show§able 4b) and has increased in magnitude from 1992 to 1995.
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Fig. 6. IRAS 180622410 (SAO 85766) was dereddened using the 2200 A feature in the UV. Figure 6a shows the dereddened 1992 spect
of SAO 85766 normalised to itg-band flux (solid line) alongwith Kurucz model (dotted line)Tef = 23 000 K, logg = 3.0, [M/H] = -0.5
normalised to the flux at 5500 A. SAO 85766 has become fainter in the 1995 spectrum of the star. Figure 6b shows the modelled circumst
extinction for 1992 (solid line) and 1995 (dotted line).

3.4. Central star parameters and energy budget stars were corrected for extinction assuming the normal inter-
stellar extinction law, i.eA, = 3.1 x E(B — V)0 4 (S€€ €.0.

For the 3 hot post-AGB candidates with negligible cirSeaton 1979). The stellar flux distributions normalised to the
cumstellar extinction, IRAS 17203-1534, IRAS 17460-3110rrected/-band flux of each star were compared with Kurucz
(SAO 209306) and IRAS 18379-1707 (LSS 5112), waodels normalised to the respective model’s flux at 5500 A.
modelled the spectra using solar metallicity Kurucz (1994p9 ¢ in the case of the O8IlI star, IRAS 17460-3114 (SAO
model atmospheres (F|g 7) and derived tiffecive temper- 209206) was estimated to be 4.0. This value is uncertain due
atures and gravities of these stars. Théand fluxes of the to the non-availability of Kurucz models of lower gravity at
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Table 5. Central star parameters and Energy budget.

Star No. IRAS Ter(K) log g Fiir Fstar Fir/Fstar  Wind velocity
x102Wm=2  x1012wWm32 kmst
1 12584-4837 - - 10.90 6.07 1.79 -3769
2. 13266-5551 20800 2.8 5.41 9.29 0.58 -1821
3. 14331-6435 16 200 2.6 15.40 4.50 3.42 -
4 16206-5956 11200 2.3 1.73 2.61/2788) 0.66 -
2.97(120394)  0.58 -
5 17074-1845 17100 3.4 1.67 1.44 1.16 -
6. 17203-1534 19000+ 1000 2.5:0.5 1.51 8.86 0.17 —-2402
7. 17311-4924 20300 3.0 21.80 4.01 5.44 -1066
8 17423-1755 - - 6.41 1.17 5.48 -
9. 17460-3114 35000+2500 4.0:1.0 4.95 876.8 0.006 -1463
10. 18023-3409 20300 3.0 0.58 1.13 0.51 —2048
11. 18062 241C 23000 2.6 2.90 1.64 (204/92) 1.77 -
1.33(120995)  2.18 -
12. 18371-3159 20800 2.9 0.93 2.17 0.43 -
13. 18379-170%7 19000+ 1000 2.5:0.5 3.20 16.96 0.19 -
14. 220235249 - - 3.45 1.14 3.03 -3978
15. 224955134 - — 1.74 3.72 0.47 -

! The dfective temperatures and gravities were estimated using solar metallicity Kurucz (1994) models.
2 Effective temperature and gravity are from Mooney et al. (2002).

the high temperaturel{y = 35000 K) of the star. The starindicating partial obscuration of the central stars. These stars
may also be slightly metal deficient as discussed in Sect. 3riay have dusty circumstellar disks.

For the remaining stars, we obtained tlfieetive temperatures

and gravities based on their optical spectral types (Lang 1992). i i )

Table 5 lists the adopteEl; and logg values. Tha@ e andlogg  S+>- Terminal wind velocity

values estimated from the optical spectral types of the St&figs wavelength at which the shortward edge of the CIV
may be uncertain by-+1000 K and+1.0 respectively. High o Nv) absorption profile intersects the stellar continuum is

resolution opti.cal _spectra of these stars are required for an Sually used to estimate the terminal wind velocities) (of
curate determination dfer and logg. The stars were placed 0Nyt sars from low resolution IUE spectra. However, this value
Sctonberber's (1983, 1987) post-AGB evolutionary tracks fqg ,s,a1ly an upper limit to the true.. Alternatively, the difer-
core masses\c) of 0.546, 0.565, 0.598 and8#4Ms (Fig. 8).  ence petween the absorption and emission line centeysi(e

The far-IR flux distributions of the hot post-AGB candi-USed to estimate,, from low resolution IUE spectra (Prinja
dates must necessarily be due to flux from the hot central staf94)- But high dispersion studies (see e.g. Perinotto et al.
absorbed and re-radiated by the cold circumstellar dust é?82) have shown thai is less tham...
velopes which are a remnant of mass-loss on the AGB phase ofConsiderable circumstellar extinction in 10 of the 15 stars
the star. Hence, the integrated far-IR flu;() must be com- discussed in this paper, has significantly distorted the contin-
parable to or less than the integrated stellar flEx.). We uum flux distributions and line intensities of the CIV pro-
estimatedFs; from the 12« to 10Q: IRAS flux distributions files. Hence, the point where the blue absorption edge of the
for the stars. The integrated stellar fluXs(,) from 1150 A CIV profile intersects the UV continuum is not reliable. These
to 5500 A was estimated by combining the IUE spectra witactors also contribute to the fact that the CIV P-Cygni profiles
the U, B,V magnitudes of the stars from literature. The |URre not clearly observed in the low resolution spectra of these
spectra and the, B, V magnitudes were corrected for interstelstars. The emission peaks may be too weak or lost in the red-
lar extinction derived from the 2200 A feature. IRAS 17423dened continuum. Hence it is not possible to estinatéom
1755 was not detected in the UV. It B, V, R, | magnitudes the shortward edge of the CIV absorption profile or from the
(Gauba et al. 2003) were corrected for interstellar extinction whfference between the absorption and emission line centers.
ing the standard extinction law (Rieke & Lebofsky 1985) and The CIV resonance doublet (1548 A, 1550 A) is not re-
the integrated stellar flux from 3650 AJ¢band) to 9000 A solved in the IUE low resolution spectra. Stellar wind may be
(I-band) was estimated. In the three cases with negligible cissumed to be absent in a BOV star. We measured the absorp-
cumstellar extinction (IRAS 17203-1534, IRAS 17460-311bn minimum of the CIV feature in the UV(IUE) spectrum
and IRAS 18379-1707) 5 was comparable to or signifi-of a BOV standard star, HD 36512 (1548.4 A) from the atlas
cantly less tharkg,. In contrast stars with circumstellar exby Heck et al. (1984). The fierence between this wavelength
tinction in the UV, e.g. IRAS 14331-6435, IRAS 17074-184%3nd the absorption minima of the CIV feature in the IUE spec-
IRAS 17311-4924, IRAS 17423-1755, IRAS 188€210 tra of our hot post-AGB candidates was used to estimate the
and IRAS 220235249) showed a high ratio of s /Fstar Wind velocities in these stars. If instead, we had used the mean
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Fig. 7. The dereddened UV(IUE) spectra of hot post-AGB candidates with negligible circumstellar extinction (solid line), normalised to the
V-band fluxes are plotted alongwith solar metallicity Kurucz (1994) model spectra (dotted line), normalised to each model’s flux at 5500 A

laboratory wavelength of the CIV resonance doublet (1549 Ahe diference between the NV absorption minimum and the
the estimated terminal wind velocites would have been greateean laboratory wavelength of the line (1240 A). The esti-
by 116 kms®. The NV resonance doublet (1238 A, 1242 Ajnated wind velocities are listed in Table 5. No shift was ob-
is also unresolved in low resolution IUE spectra. Moreoveserved in the case of IRAS 17074-1845, IRAS 1885210,

the NV feature is often contaminated by geocoronal Lyman IRAS 18379-1707 and IRAS 22495134. CIV (or NV) lines

From the standard star atlas (Heck et al. 1984) we were wvere not observed in IRAS 14331-6435 and IRAS 16206—
able to find a star in which the NV line is distinguishable fror6958. The SilV (1394 A) absorption line in IRAS 14331-6435
Lyman o and und#fected by stellar wind. Hence, in the casdid not show a wavelength shift due to stellar wind. For low
of IRAS 12584-4837, we estimated the wind velocity fromesolution IUE spectra, the FWHM of the instrumental width is
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Fig. 8. Positions of the hot post-AGB candidates on the goglLog T diagram showing the post-AGB evolutionary tracks of @uterner
(1983, 1987) for core masses of 0.546, 0.565, 0.598 BhM.,.

5 A (Castella & Barbero 1983). Assuming a 3 A measuremenavelength of light. The shortest wavelength of light at which
error in estimating the blue shift of the lines from our low resdhe extinction is linear can give an estimate of the size of the
lution spectra, would correspond to an error680 kms*and smallest grains in the circumstellar environment of these stars
726 kms? in the estimate of wind velocites from CIV and NV(4 = 2ra, where, a is the radius of the dust grain). However
respectively. However, our terminal wind velocities exceededir IUE SWP observations are limited to 1150 A ¥ ~

this error estimate. So, we may conclude that although a cr&i&x1). Shortward of 1300 A the spectra are noisy and often
estimate is obtained of the terminal wind velocities, it nevecontaminated by Lymam. Taking 1300 A as the shortest
theless indicates the presence of stellar winds and post-AGBserved wavelength at which the extinction is lineanh,

mass-loss in some of these stars. we may infer an upper limit of @200 A for the radii of the
small grains. Waters et al. (1989) speculate that the destruction
4. Discussion and conclusions of these grains in the vicinity of the hot central stars of PPNe

and PNe may give rise to smaller grains and polyaromatic
We analysed the UV(IUE) spectra of 15 hot post-AGB camydrocarbons (PAHs). PAH features at 8.2, 8.6 and 41.3
didates. In 11 cases (IRAS 13266-5551 (CPD-55 558&hve been detected in the circumstellar environment of several
IRAS  14331-6435 (Hen3-1013), IRAS 16206-595F0st-AGB stars, PPNe and PNe (see e.g. Beintema et al. 1996).
(SAO 243756), IRAS 17074-1845 (Hen3-1347), IRAS 17311t would be interesting to study the infrared spectra of our
4924 (Hen3-1428), IRAS 17423-1755 (Hen3-1475hot post-AGB candidates to know more about the chemical
IRAS 18023-3409 (LSS 4634), IRAS 18062410 (SAO compositions (carbon-rich or oxygen-rich nature) of the dust
85766), IRAS 18371-3159 (LSE 63), IRAS 220Z249 grains and the evolution of these grains in the circumstellar
(LSHI +5224) and IRAS 224985134 (LSIIl +5142)), the environment of these stars. Variation of IRAS 16206-5956
UV spectra revealed obscuration of the hot central stars g0 243756) and IRAS 18062410 (SAO 85766) in the
to circumstellar dust. While IRAS 17423-1755 (Hen3-147%)v may be due to stellar pulsations gaddue to variable
was not detected at all in a 35 min exposure, the UV contingiacumstellar extinction similar to that observed in the case of
of the remaining 10 stars were found to be consideraliyr 4049 (Waters et al. 1989; Monier & Parthasarathy 1999).
reddened. We found that the circumstellar extinction in thesmnificant circumstellar extinction was not observed in the
10 stars varies linearly as™*. A A™* law for the circumstel- case of IRAS 17203-1534, IRAS 17460-3114 (SAO 209306)
lar extinction was also found in the case of the post-AGEBnd IRAS 18379-1707 (LSS 5112). Thigeetive temperatures

star, HR 4049 (Waters et al. 1989; Monier & Parthasarat@yd gravities of these three stars were estimated using Kurucz
1999). In the context of Mie scattering (Spitzer 1978), line@fodel atmospheres.

extinction arises from dust grains small compared to the
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Fir/Fstar >> 1.0 in the case of IRAS 14331-6435Mooney, C. J., Rolleston, W. R. J., Keenan, F. P., Dufton, P. L., et al.
(Hen3-1013), IRAS 17311-4924 (Hen3-1428), IRAS 17423— 2002, MNRAS, 337, 851
1755 (Hen3-1475), IRAS 18062410 (SAO 85766) and Monier, R., & Parthasarathy, M. 1999, A&A, 341, 117
IRAS 22023-5249 (LSIIl +5224) indicates the presence of¥apiwotzki, R., Heber, U., & iéppen, J. 1994, A&A, 292, 239
dusty disks around these stars. From the UV(IUE) spddichols, J. S., Garhart, M. P., De Laiie'M. D., & Levay, K. 1994,
tra we found that 7 (IRAS 12584-4837, IRAS 13266y "0 S’Z'f:’rvé'ek;tir[“igg% A3 111 517
5551 (CPD-55 5588), IRAS 17203-1534, IRAS 17311—49%man,' L A.,, Booth, R S. Carls,tron’L U et al. 1992, AGAS, 93,
(Hen3-1428), IRAS 17460-3114 (SAO 209306), IRAS 18023— 121
3409 (LSS 4634) and IRAS 22023249 (LSII1+5224)) of the oudmaijer, R. D. 1996, A&A, 306, 823
15 hot post-AGB candidates have stellar wind velocities in eRarthasarathy, M., & Pottasch, S. R. 1986, A&A, 154, L16
cess of 1000 km$ indicating post-AGB mass-loss. Parthasarathy, M., & Pottasch, S. R. 1989, A&A, 225, 521
Parthasarathy, M. 1993a, in Luminous High-Latitude Stars, ed. D. D.
Sasselov, ASP Conf. Ser., 45, 173
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Appendix: Notes on individual objects (B1lllpe), Balmer line emission (B) and far-IR colors similar

to PNe, Parthasarathy et al. (2000a) classified it as a possible
#IRA_‘S 12584_4{_337 (I.—|.en3-_847) . i post-AGB star. We found that the UV spectrum closely follows
Henize (1976) identified it as anaHemission line star. that of a standard B1ll star (HD 173502). Using solar metallic-

Based on its far infrared flux distribution and high galacﬂﬁy Kurucz (1994) models we obtaindds = 19 000+ 1000 K
latitude p = +13.95°) Parthasarathy (1993a) classified it a%nd logg = 25+ 0.5 B

a post-AGB star. It was found to be variable in the optical
(Kazarovets et al. 2000; de Winter et al. 2001). The HipparchQﬁQAS 17311-4924 (Hen3-1428)

magnitudes at maximum and minimum aré"3@ and 1070 It was classified as a post-AGB star on the basis of its IRAS

respectively. Th'et al. (1994) listed .it as a candid_ate_ Herb'gata (Parthasarathy & Pottasch 1989; Parthasarathy 1993a).
Ae/Be star. The presence of Hell line (1640 A) indicates I?oup et al. (1990) detected CO emission in this object

very high temperature. The .UV spectrum and t_he Presenghical for circumstellar shells around evolved objects. They
of several emission lines (Fig. 2) suggest that it may begjyeq 5 gistance of 1.1 kpc and an expansion velocity of

massive young star. Another possibility is that it may be kms®. Nyman et al. (1992) found an expansion velocity

luminous blue variable. Photometric monitoring and higfk 14 1 kms® from CO observations similar to that found by
resolution_spectroscopy may enable us to further und_erst@) p et al. (1993). Assuming a Be star, Kozok (1985b) derived
the, evolutionary .stage. of this §tar. From the 1NV profile W photometric distance of 2.6 kpc. Parthasarathy et al. (2000a)
estimated a terminal wind velocity 6f3769 km s™. classified it as Bllle. We found no apparent change between

the UV(IUE) spectra taken in 1988 and 1993.
#IRAS 13266-5551 (CPD-55 5588)

It was classified as a post-AGB star on the basis of its fajrag 17423-17554 Hen3-1475)
infrared flux distribution (Parthasarathy 1993a). From the oR- \was found to be a B-type emission line star (Henize

tical spectra, Parthasarathy et al. (2000a) classified it as Bll?gm)_ On the basis of IRAS data, Parthasarathy & Pottasch

They found the Balmer lines in emission upté.Hhe LWP (19g9) first classified it as a hot post-AGB star. It is a bipolar
spectrum of the star is saturated from 2600 A to 3000 A. They (Bobrowsky et al. 1995; Riera et al. 1995; Borkowski

central star has a terminal wind velocity-e1821 km ™. et al. 1997) with wind velocities greater than 1000 ks
(Sanchez Contreras & Sahai 2001; Borkowski & Harrington
#IRAS 14331-6435 (Hen3-1013) 2001). Borkowski et al. (1997) concluded that Hen3-1475 is

Henize (1976) identified it as anaHemission line star. It 3 point symmetric nebula. HST images of the object revealed
is listed as a Be star in Wackerling (1970). Based on its fgQitflows perpendicular to the dusty torus obscuring the hot
infrared flux distribution it was classified as a post-AGRentral star. From the spectral energy distribution, Gauba et al.
star (Parthasarathy & Pottasch 1989; Parthasarathy 199@@@03) detected a hot dust component@00 K) indicating

Assuming a Be spectral type, Kozok (1985b) derived @umstellar dust close to the central star as a result of ongoing
distance of 1.9 kpc to the star. Loup et al. (1990) detectggst.AGB mass-loss. The non detection of the B-type central
CO emission in this object and derived an expansion veloclysr in the SWP spectrum (35 min exposure) may be due to ob-
of 15 kms™. They derived a distance of 1.3 kpc using the tot@kyration of the star by the dusty torus seen in the HST image.

IR fluxin IRAS bands and assuming a post-AGB luminosity ofhe Fy;, /F., (=5.48) ratio also suggests obscuration of the hot
10* L,. Parthasarathy et al. (2000a) found it to be a B3 supniral star by the dusty disk.

giant (B3le) with KB in emission and H filled in. Modelling
yielded a circumstellar extinction value 6¥26. TheF¢ /Fsiar  #IRAS 17460—3114 (SAO 209306)

(=3.42) ratio also suggests obscuration of the hot central stag. shows far-IR colors similar to PNe (Parthasarathy 1993a).
Based on low resolution spectra, it was classified as O8llI

#IRAS 16206-5956 (SAO 243756) (Parthasarathy et al. 2000a). In the UV(IUE) spectrum of the

On the basis of IRAS data, high galactic latitude, and sgtar, CIV (1550 A) shows a P Cygni profile with a strong

pergiant spectrum, Parthasarathy (1993a) considered ita®sorption and weak emission component. The NV (1240 A)
be a post-AGB star. & and HB were detected in emissionfeature is contaminated by Lyman

(Oudmaijer 1996; Parthasarathy et al. 2000a). The variation in
the UV may be attributed to variable circumstellar extinction#|RAS 18023-3409 (LSS 4634)

It is listed in the LSS (Luminous stars in the southern
#IRAS 17074-1845%£ Hen3-1347) Milky Way) catalogue (Stephenson & Sanduleak 1971) as an
Henize (1976) identified it as anocHemission line object. It OB+ star. Parthasarathy et al. (2000a) foungl iH emission
was classified as a hot post-AGB star on the basis of its highd Hy filled in. They classified it as B2llle. The UV(IUE)
galactic latitude, far-IR colors similar to PNe and Be spectrgpectrum of the star shows considerable circumstellar extinc-
type (Parthasarathy 1993a). It was classified as a B3llle stiah (E(B - V)cs = 0.43).
(Parthasarathy et al. 2000a).

#IRAS 18062+2410 (SAO 85766)
#IRAS 17203-1534 Stephenson (1986) identified it as am leémission line star.
On the basis of its high galactic latitude, early spectral tyfene star appears to have rapidly evolved in the last 20—30 years
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Fig. 3. The dereddened UV(IUE) spectra of hot post-AGB candidates (solid line) plotted alongwith the dereddened spectra of standard stars
(dotted line) of similar optical spectral types from the atlas by Heck et al. (1984, Table 4a). The spectra have been dereddened using the 2200 A
feature in the UV. Notice the reddened continua of the hot post-AGB candidates in comparison with the standard stars. The hot central star
of IRAS 17423-1755 is not observed in the UV, possibly due to obscuration of the star by a dusty torus. The completeafigiledlis

electronically at EDP Sciences.
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(Arkhipova et al. 1999; Parthasarathy et al. 2000b). It wad Stellar Ultraviolet Fluxes (Thompson et al. 1978) and based
classified as a high galactic latitude, post-AGB star having faxn observations with the Ultraviolet Sky Survey Telescope
IR colors similar to PNe (Molk & Kwok 1989; ParthasarathyS2/68) onboard the ESRO satellite TD-1 indicated that in
1993a). According to the HDE Catalog, its spectral type 973 its spectral type was still A5l (Parthasarathy et al. 2000b).
1940 was A5. The UV colors of this star listed in the Catalogu#owever, the spectral energy distribution of this star obtained
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Fig. 4. 10 hot post-AGB candidates showed a pronounced UV deficiency when compared with standard stars of similar optical spectral types.
Here, we have plotted the logarithmic flux deficiency of these stars in the UV from 32 toBhe straight line fits are obtained by minimising

the chi-square statistic. We find that the flux deficiency in the UV is proportionaftd he bump at-3.7u71 in the plot of IRAS 13266-5551 is

due to the saturated LWP spectrum of the star. This region was not used in obtaining a fit. Similarly, for IRAS 18023-3409, the LWP spectrum
appears to have saturatioffexts. For IRAS 18371-3159, the bump frovb to 5.6u"? is observed because of spurious broad absorption
features from 1800 A to 1950 A in the SWP spectrum of the star. The complete fiqavailisble electronicallyat EDP Sciences.
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Fig. 4. continued.

in 1985-87 indicated a Be spectral type. (Downes & Key@®st-AGB evolutionary tracks of Sohberner (1983, 1987), it
1988). An analysis of its high resolution spectra, revealed thppears to be evolving into the PN phase with~ 0.644 M.
underabundance of carbon and metals, high radial velocigriable circumstellar extinction, which may be due to a dusty
and the presence of low excitation nebular emission linewus in motion around the hot central star may explain the
(Arkhipova et al. 1999; Parthasarathy et al. 2000b). On the
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Fig. 4. continued.
observed variations in the UV. support to the modelled circumstellar extinction valuesf4.
There was no dierence between the 1993 and 1995 UV(IUE)
#IRAS 18371-3159 (LSE 63) spectra.

It is listed as OB in the extension to the Case-Hamburg

OB-star surveys (Drilling & Bergeron 1995). Parthasaratf§lRAS 22495+5134 (LSIII +5142)

et al. (2000) classified it as Bllabe. Preite-Martinez (198B)is classified as a PN in the Strasbourg-ESO catalogue of
classified it as a possible new PN and estimated a distafglactic planetary nebulae (Acker et al. 1992). Acker et al.
of 2.4 kpc to the star. On the post-AGB evolutionary tracKd992) and Tylenda & Stasska (1994) reported an angular di-
of Schonberner (Fig. 8), it appears to be evolving into themeter of 4, expansion velocity of 10 knt$ andV = 12.08.

PN stage withVl; = 0.565 M. TheV magnitude from the Tycho-2 Catalogue (Hog et al. 2000)
is 1I"78. Handler (1999) found it to be variable with ampli-
#IRAS 18379-1707 (LSS 5112) tude variations of D3 in the JohnsoV band. While the long

Parthasarathy et al. (2000) classified it as Blllipe. The pHErm variations (several days) were non periodic, the short term
tometry of the star is from Reed (1998). IRAS colors similaf@riations were quasi-periodic with time scales of either 8.9
to PNe, high galactic latitude, early B-type giant spectra R 14.3 hours. Variations in the stellar mass-loss coupled with
the UV and optical and the presence of ClI (1335 A), Singtellar pulsation may explain the observed long and short-term
(1394, 1403 A), CIV(1550 A), NIV (1718 A) and Mgl (2800) variability. From the Hipparchos catalog, the Hipparchos mag-
lines in the IUE spectrum support its classification as a hgitudes at maximum and minimum are™24 and 1247 re-

post-AGB star. Using solar metallicity Kurucz (1994) modspectively. From the logarithmic extinction apHising radio

els we determine@e; = 19 000£1000K and logy = 2.5+0.5. fluxat5Gz € = 0.41), Kaler (1983) obtaine(B-V) = 01'28.
Using the Hr to HB ratio (c = 0.55), Tylenda et al. (1992) ob-

#IRAS 22023+5249 (LSIII +5224) tainedE(B — V) = 0.37. These values are in gOOd agreement
Its IRAS colors were found to be similar to PNe andViththe interstellaE(B - V) = 0.33 derived from the 2200 A

Parthasarathy et al. (2001) classified it as a hot post-AGB stgature in the UV.
The photometry of the star was obtained from the Tycho-2

Catalogue (Hog et al. 2000). It is listed in Wackerling’s (1970)

catalog of early-type emission-line stars. The B spectral type of

the star was obtained from the Simbad database. We compared

the UV spectrum of this star with that of a B2| standard star

(HD 41117) and found it to be similar. TH&; /Fstar (=3.03)

ratio suggests obscuration of the hot central star and lends



