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Abstract. By using HIPPARCOS data (magnitudes, paraR. Magnitudes of the central stars
laxes, proper motions), (1) we determine new values of the gp- . .
parent luminosity of the central stars of 19 planetary nebulz,l' Selection of the objects
(2) we discuss their distance and position on the T/L diagram. Byie PN were pre-selected from their appearance similar to a
comparison with the distances determined by individual or sieempact bright stellar object, or to a bright nucleus surrounded
tistical methods, we see that most of these “ground” distandgga very faint nebula. Therefore, most of the observed PN may
look overestimated when we trust the HIPPARCOS trigondelong to two extreme evolutionary phases: either very young
metric parallaxes. It seems that for compact nebulae, the nelasra compact PN, or very old and extended PN.
itself could influence the parallax measurement. In particular, Table 1 lists the 19 PN from the programs 106 and 143
the very small HIPPARCOS distances to SwSt 1 and Hu 2-1 angbmitted and accepted by the Hipparcos project. For 7 objects
unexpected and are not trustworthy. Peculiar motions are a(lde 2—-138, He 2—-438, Hu 2-1, M 2-54, SaSt 2-12, SwSt 1,
lyzed, in terms of astrophysical parameters of the binary systefs 3—1333), the central star with the nebula appears like a very
A 35, and in relation with asymmetric morphology. bright nucleusand the observed data concern both the star and
the nebula. Large nebulee of very faint surface brightness sur-
Keywords: planetary nebulae: general —stars: distances —statgind a bright central star for NGC 1360, A 35, A 36, PHL 932,
evolution LoTr5.

Table 1 lists the denominations: HIC number, galactic de-
nomination following Acker et al. (1992), usual names of the
1. Introduction nebula and of the central star (col. 1-4), astrometric data, with

) ] ] o errors, for the epoch 1991.25: parallaxegol. 5), proper mo-
Despite recent mprovements of distance determinations (p@émua,coag andys (col. 6-7). Most of the objects — which are
allax and expansion methods, see Pottasch, 1997) of planetgine of the brightest central stars known — are well studied.
nebulae (PN), many questions remain open. We showed ina pre-ote that two objects from the programs are not listed here
ceding paper (Pottasch & Acker, 1998) that HIPPARCOS digg they do not belong to the PN-class: HIC 114552 is a misclas-
tances appear smaller than “gravity-distances”. We will cheglieqg PN, and HIC 76881 corresponds to the B8/B9 giant star

whether such a conclusion is valid in the case of other methofgy 139636 = CPD-56 6854, nearby the faint PN He 2-133
On the other hand, the theoretical ages of bright nuclei still age Acker et al., 1992).

pear different from the kinematic ages of the nebulae. We try to
bring some contribution to these points, through HIPPARCOS ) i
observations. We determine first more accurate values of thé: HIPPARCOS magnitudes of the nuclei

stellar apparent magnitudes (Sect. 2). Trigonometric parallaxgge HIPPARCOS H magnitudes were measured along a large
are compared to other distances scales, individual and statistgfﬁgctrm range (the FWHM of the H response curve extends from
(Sect. 3). Fromthe position of the nucleiin thigL diagramand 400 to 620nm), and through an aperture with a diameter of 30
comparison with theoretical tracks, we can estimate the maggsec. For the 19 PN identified by their usual names (col. 1),
of the ionizing nuclei and their theoretical ages, compared Wifip|e 2 presents the H magnitudes with their uncertainties (col. 4
their kinematic ages (Sect. 4). The case of the binary central §af 5) and the different photometric quantities used for our
of A35 is discussed (Sect. 5). determination of the magnitudé; of the nuclei (col. 7).

In a first step, we estimate the total nebular contribution. We
determine the total nebular flux by calculating the convolution
of the H response curve and of the total nebular spectrum. The
Hp fluxes and the relative lines intensities are taken from the
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Table 1. Sample of planetary nebulae observed by HIPPARCOS.

T

HIC PNG Name central star | mx10 > arcseC ju-CoPx10 > arcseeyr—! s x 10> arcseeyr—
1041 | 120.0+9.8 NGC 40 HD 826 -4.404+4.78 -8.29%4.66 4.36:4.63
3678 | 118.8-74.7 NGC 246 BD -12134 1.59+3.54 -23.313.59 -2.53:2.20
4666 | 125.9-47.0 PK 125-471 PHL 932 9.12+ 2.79 36.132.99 7.09:2.00

16566 | 220.3-53.9 NGC 1360 CPD -289 2.86+2.12 1.32£1.41 26.1%1.76

19395 | 165.5-15.2 NGC 1514 BD +30623 5.40+£1.70 -8.14:1.54 3.631.24

34541 | 215.6+03.6 NGC 2346 HD 293373 -2.20+2.71 -3.56:2.60 0.542.16

36369 | 197.8+17.3 NGC 2392 BD +211609 0.87+4.35 -1.63:3.89 1.95:2.52

47691 | 279.6-03.1 He 2-36 CPD -58466 -2.3%-10.07 -6.8110.17 7.22:10.17

62905 | 303.6+40.0 A35 BD -223467 7.48+1.55 -60.931.55 -15.1@1.22

63087 | 339.9+88.4 LoTr5 HD 112313 0.83+1.17 -24.54-1.08 0.05:0.88

66732 | 318.4+41.4 A 36 FB 138 4.12+2.47 17.783.30 5.442.18

78034 | 320.1-09.6 He 2-138 HD 141969 0.62+3.40 -3.94t2.29 -6.85:2.84

83421 | 334.8-07.4 SaSt 2-12 CPD -58315 7.64+2.81 -3.40:2.89 -8.60£2.14

83916 | 332.9-09.9 He 3-1333 CPD-5®032 | -35.10+30.07 -60.54-29.09 -21.74:22.37

89535 | 001.5-06.7 SwsSt 1 HD 167362 8.93+6.04 -27.687.81 -17.76:4.62

92400 | 51.4+9.6 Hu 2-1 - 12.76+8.02 5.44:6.92 -13.7%7.18

96295 | 064.7+05.0 He 2-438 BD +31639 -1.63+2.37 -4.16:1.52 -10.19%1.73

99527 | 060.3-07.3 He 1-5 FG Sge 4.60+£2.78 0.09:2.91 -8.49:2.46

112887 | 104.8-6.7 M2-54 LSII+51 42 0.42+3.55 -2.15+ 2.67 -3.81+2.36

Table 2. Determination of the magnitude of the central stars of the planetary nebulae (* see the text). Oridinaklltaken from (a) Pottasch
and Acker, 1998 and (b) Acker et al., 1991

Name Diam(")  F(tot/30") H + H* Vi Vie B-V H-V
NGC 40 36 18 10.664 0.005v  11.38 11.38 11.35 0.14 0.05
NGC 246 224 0.7 11.66 0.01 11.70 *11.8411.96 -0.36 -0.135
PHL 932 270 0.01a 12.03 0.01 12.03 12.1412.14 -0.31 -0.11
NGC 1360 370 0.4 11.178 0.003 11.20 11.35611.35 -0.39 -0.15
NGC 1514 160 0.7 9.5695 0.003 9.58 9.47 9.42 0.51 0.11
NGC 2346 55 10 11.0324 0.0073v 11.55 11.4B11.47 0.31 0.07
NGC 2392 34 70 9.458 0.0034v 10.51 10.57 10.53 -0.15 -0.06
He 2-36 10 2 11.237 0.006 11.34 11.25 11.3 0.38 0.09
A35 770 0.01 9.797 0.005v 9.80 9.64 9.63 0.90 0.16
LoTr5 525 0.01 9.0413 0.0030 9.04 8.89 8.88 0.8 0.15
A 36 195 0.1 11.465 0.008 11.47 11.57 11.53 -0.25 -0.095
He 2-138 7 10 10.524 0.005v 10.82 10.8% 10.9 -0.12 -0.035
SaSt 2-12 5 25b 11.47 0.01 11.64 11.5]1 11.54 0.62 0.13
He 3-1333 15 3b 11.407 0.016 v 11.60 *11.4{711.15 0.63 0.13
Swst 1 1.3 17b 10.866 0.008 11.74 11.7811.76 0.01 0.01
Hu 2-1 1.8 15 11.438 0.006 v 13.32 13.31 13.31 0.01 0.01
He 2-438 5 40 9.482 0.004 v 9.97 *9.92 11.8 0.01 0.05
He 1-5 36 0.3 9.34 0.012v 9.34 9.18| 9.2 1.70 0.16
M2-54 4 0.3 12.304 0.01 12.34 12.31 12.08 0.10 0.035

reported in Acker et al. (1992), excepting some cases indicathd calibration of the K fluxes (see the discussion in Acker et

in Table 2. The nebular continuum was taken from Tylenda &t, 1991). The resulting total nebular contribution is given in

al. (1991). The uncertainty in the estimation increases with the~'! mWW/m? (col. 3).

value of the relative contribution of the nebula. The second step leads to the determination of the stiftar
Then, we apply a factor depending on the ratio of the surfagegnitude (col. 6), after correction from the nebular contribu-

ofthe nebula and the surface of the 30 arcsec HIPPARCOS apien.

ture. The angular diameter given in col. 2 is taken from Acker et Finally, we use the value® — V (col.9) extracted from

al 1992, from Cahn etal. 1992, and from Kaler (1983) for sonfecker et al. (1992), and with the relations given in Perrymann

large PN. The scaling of the nebular fluxes to the HIPPARC$997) betwee3 — V',V — I andV — H, we determind” — H

aperture produces errors depending (1) on the inhomogeneityaufl. 10) in order to estimate the magnitudg for the central

the nebular density, (2) from neglecting external structures astdrs (col. 7). Given the uncertainties on the various corrections,

haloes. Thiggeometricakffect is already taken into account inwe cannot defin&; better thant 0.03 mag.
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2.3. Comparison of the HIPPARCOS magnitudes The mean magnitude ¥=9.92 corresponds to (i) the V-

with values from the literature continuum of the star plus (ii) the bright stellar emission
lines (Clll and CIV lines around 565-580 nm) which repre-
sent about 0.7 mag. The magnitudes given in the literature
are fainter, and show a large spread, going from 10.9 in
Perek and Kohoutek (1967) and 9.95 in Pottasch (1983),
(both magnitudes are not corrected for the nebular contin-
uum nor for the stellar emission lines) to 12.5 in Tylenda et
al. (1991), (the magnitude corresponds to the V-continuum
of the star, corrected for the nebular continuum and for the
stellar emission lines).

We compare th&y magnitude with thé/;; magnitude (col. 8)
deduced from the continuum (Tylenda et al, 1991). A good cor-
relation is observed. However, significant differences appear for
3 objects (identified by *): NGC 246; He 3-1333 and He 2-438,
which are also detected aariablesby HIPPARCOS (9 stars
are notedv in col. 5 on Table 2). For all these objects, we can
propose an explanation, in terms of binary systems, or unstable
stars (pulsating or WR).

— BINARIES: the nucleus oNGC 246 is known as being a
visual binary. The O star has a G8-KO companion with a The behaviour of these late-[WC] stars need further pho-
magnitude of 14.3, the separation of the two stars beif@mnetric observations. Note that two other emission-line stars
3.8 arcsec. The HIPPARCOS magnitudg ¥ 11.84 cor- appear as variables: the [WC8] nucleus of NGC 40 with vari-
responds to the total magnitude of the system. We calcul@les CIIl/CIV emission lines, and theelsnucleus of Hu 2-1
a value of 11.96 for the magnitude of the O star, in perfettelsmeanswveak emission lines staclassified by Tylenda et
agreement with the literature magnitude_ al., 1994), considered by Miranda (1995) as a possible mass
Other nuclei are known spectroscopic binaries, a situatig¥changing binary.
which could explain the variability detected by HIPPAR-
COS: case of NGC 2346 (central star V 651 Mon), and of
A35 (see Sect.5). A35 and LoTr 5 are very old extendetl Distances
PN, whose central stars are binaries or more compllcatgci HIPPARCOS distances
systems. The primary is (for these two objects) a cool giant;
the IUE satellite has revealed an extremely hot companiddistances to planetary nebulae are very difficult to obtain with
very faint for A35, and with a magnitude of 14.9 for LoTrHIPPARCOS due to their large distances (the nearest PN are
5 (Kaler and Feibelman, 1985). located at about 100 pc). Table 3 (col.2) gives the distances de-

— PULSATING STAR: The central star of He 1-5 is the pulduced from the HIPPARCOS results; we give the mean value,
sating star FG Sge. The magnitude V is variable, increasiagd between brackets the minimal and maximal values derived
from 8.9 in 1970 to 9.3 in early 1992, and fading by abottom the parallaxes uncertainty. Good parallaxes have been mea-
4 mag. in August 1992 over a period of 40 days, due prosdred for 4 objects with the usual first order approximagien
ably to an ejection of obscuring matter; then the luminositalid to within about 40%: A 359= = 0.2), NGC 1514 and PHL
increases in 1993, and fluctuates ambih= 12 (see lijima, 932 (>= = 0.3), SaSt 2-12%= = 0.4). Furthermore, for most of
1996). Over the 3 years of observations by HIPPARCO#®\ese objects, the large proper motion supports the large paral-
the mean value of the ground-magnitude is in agreeméax. Positive values are given for A 36, He 1-5 and Hu 2%4 (
with the value \j; = 9.18. =0.6), NGC 1360 and SwSt £ = 0.7). There is some indica-

— [WC] STARS: The nuclei oHe 3-1333andHe 2-438are tion of a positive measurement for LoTr (= 1.4), NGC 246
late [WC]-stars, with strong mass loss. Their photomet(y= = 2.), NGC 2392 and He 2-138% =5.), and M 2-54 ¢=
over 3 years is provided in Fig. 1, and shows new results= 8.).
The light curve of the [WC11] nucleus bfe 3-1333shows Brown et al. (1997) discussystematic errorsin the HIP-
long-term, possibly periodic, variations, with strong (abolRARCOS catalogue, and about the interpretation of the mea-
0.5 mag) dips lasting several days, possibly related to dsstred parallaxes in terms of distances and luminosities of stars.
formation episode (comparable to the variation found for thellowing their analysis, the absolute magnitudes computed
Pop. | star WR 121, by Marchenko et al, 1997). Variatiofsom HIPPARCOS distances are unbiased for small relative er-
were already reported by Pollaco et al. (1992) from grountbrs, but are on the average 0.6 mag too faint for a 200% relative
based observations. The star appears variable on time-scategr. Therefore we increase the values gf Dy a factor of
ranging from hours to months, with an amplitude nearly.32 for the PN with”= > 2, which is the case for NGC 2392
AV =1, with associated colour variations. During the perlocL 1.15) and He 2— 138{—1 6) (marqued * in Table 3).
outside the strong variations, the V-magnitude is stabilized Asetof5 PN shows aegative trig. parallax (see Table 1).
around 11.15. In addition, very uncertain values of the proper motion com-
BD+30° 3639 (V1966 Cyqg) is the variable [WC9] nucleugponents are shown for some of them. Therefore we don’t use
of He 2-438 with inhomegeneous and variable mass losee HIPPARCOS astrometric data for NGC 2346, for He 2-36
(Acker et al , 1997). As shown in Fig. 1, the luminosity in{binary systems) and for the two late [WC] stars. For the central
creases over the 3 years by about 0.1 mag. Such a long-tstar of PN He 3-1333x=-35+30 mas), the large proper motion
variation is compatible with the variability already detectednay indicate that the distance is not too large, but no precise
and with the different values of V found in the literaturevalue can be derived from the present measurements.
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Table 3. Hipparcos distancesfpcompared to other distances (a= Rao (1987), SB = spectroscopic bji@arespectroscopic and atmospheric

models, ext = extinction, exp = expansion, kin = kinematic. CKS92 = Cahn et al., 1992; Z95 = Zhang, 1995; VZ = van de Steene and Zijlstra,
1994/1995). PN are ordered by decreasing accuracy of Hipparcos distances (for the objects identified by *, see 3.1). The smalkPN (diam

arcsec) are listed separately. The mean fatidD,:.., weighted according to the errors on;Dis shown for each distance scale. The value
D of the adopted distance is given in col. 11 (see Sect. 3.3).

Name Dy (kpc) SB G ext exp kin CKS92 Z95 \Y4 D (kpc)
A35 0.134(0.11-0.17) 0.2 0.22 0.74 0.134
PHL932 0.110(0.08-0.16) 0.52 0.82 3.33 2.34 0.110
NGC 1514 | 0.185(0.14-0.3) 0.4 0.74 0.75 1.01 0.83 0.185
SaSt2-12 | 0.131(0.10-0.21) 0.131
A36 0.243(0.15-0.6) 0.6 0.38 1.02 0.24
NCC 1360 0.35(0.2-1.3) 0.42 0.35 0.92 0.71 0.35
NGC 246 0.63 (0.2-?) 0.48 0.42 0.59 0.47 0.99 0.6
NGC 2392 *1.5 (0.2-?) 2.0 0.7 >14 1.9 1.25 1.44 1.29 15
He 2-138 *2.1(0.25-?) 2.6 3.55 3.61 3.43 21
D /Dother = 0.72£0.3 0.62£0.4 0.59+0.4 0.294-0.3 0.36£0.35

Small PN

Hu 2-1 0.078 (0.05-0.2) 2.50 452 454 (1.5)
SwsSt 1 0.112(0.07-0.34) 1.0 1.37 3.79 47 (1.2)
M 2-54 2.4 (0.3-?) 9.28 13.8 (5.)
He 3- 1333 1.5)a

Du/Dother = 0.10+0.1 0.05:0.07 0.02£0.01

He 1-5 0.22(0.13-0.55) 2.0 3.48 6.71 (1.8)
LoTr5 1.2 (0.5-?) 0.42 6.29: (0.5)
NGC 2346 0.69 2.0 0.88 1.36 2.07 1.76 (0.8)
He 2-36 0.78 (2.40) 3.10 291 (1.1)
NGC40 1.24 1.21 1.12 (0.5)
He2-438 1.6 0.6 15 0.8 1.6 1.85 1.84 (0.9)

For the very small PN, there is an additional problem notlem may occur for SwSt 1 and Hu 2-1, because these candidates
encountered in other Hipparcos measurements: the presenarethe smallest nebulae with the highest surface brightness (H
a nebula surrounding the central star. If the nebula is not syamd H* differ from 1-2 magnitude, see Table 2). For He 3—
metric and if it is as bright as the central star at the same tini33, the very large negative parallax leads to suspect that that
spurious measurements may be made. It may be possible to thkenebular itself is influencing the parallax measurement.
this effect into account since the nebula brightness is accurately The error associated with the parallax of these objects is
known at a sub-arcsecond resolution in the Hipparcos passbandch higher than expected for stars of this magnitude, indicating
Then, the individual HIPPARCOS scans could be better intéhat the problems that we just quoted, may play an important
preted. This has not been done in the present paper becauseolee We just want to recommend further investigations.
do not have the necessary photometric images. The same prob-
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3.2. Comparison with other distances all available distances (excepting He 2-36 kinematic distance),
Comparison with distances from the literature allows to teweighted by the ratios calculated for each distance scale (Ta-
P Sfﬁ 3). For LoTr5 with very uncertain parallax, we select a value

the reliability of the methods used. Arecent discussion abg . - ! .
distances is given in Pottasch (1996, 1997) and Terzian (199 %he distance inside the HIPPARCOS distance-range, in agree

o . ) ment with th literature val n r ic clas-
Individual distances are based on (1) gpectroscopipar- t e best literature value (based on spectroscopic clas

allax for classical MK-type spectra, for the central star itseﬁjﬁcaﬂon)' We give the adopted distances with a number of sig-
ype sp ' ificant decimals corresponding to the uncertainty.

in a few cases, or for the cool companion if the nucleus is a
spectroscopic binary; (2) the analysis of absorption lines in the
spectrum compared to model atmosphere in terms of the surfdc
gravity (Mendez et al., 1988, 1992; Pottasch, 1996; Maciel amfle luminosityof the stars is calculated by using the relation
Cazetta, 1997); (3) the interstellar extinction (see Pottasch 19§en by Maciel and Cazetta (1994):

1996); (4) the tangential versus radial expansion velocities (Ha- ,

jian et al., 1993, 1995; Kawamura and Masson, 1996); (5) tLPeg(L [Leo) = —04Vy +2.726log T * +2log D(pc)
kinematicdistances from interstellar lines intensities (Maciel, +1.28E(B — V) — 11.08

1995, 1997). For the sdO nucleus of LoTr5, we adopt a value of 14.9 for the
Statistical distanceare based on average values of the iofnagnitude. We give the value of the luminosity for the 13 hot
ized mass or on relations adopted or calculated for some phygclei (Table 4, col. 5) with an estimation of the uncertainty, due
ical parameters (the nebular mass for the Shklovsky-distancgssentially to the errors on the distance.
recalibrated by Cahn et al, 1992; radio-continuum brightness The temperaturesT* of the central stars are taken from
temperature versus radius relation by Van de Steene and Zijferent sources. We use the temperatures determined by the
stra, 1994, 1995; mass versus radius relation by Zhang, 1998instra-method (Gleizes et al., 1989), or/and the the energy-
For He 3-1333, we give the distance adopted by Rao (19§&lance method (Preite-Martinez et al., 1991). For the G-K nu-
who used a mean relation between the linear radius and the gyst we adopt the vaiT = 5300:200 K given by Thevenin and
temperature. Jasniewicz (1997) for A 35, andddrl = 3.7 by van Genderen et
Table 3 is separated in 3 parts: the first part indicates the9 (1995) for FG Sge after 1980. For LoTr 5, Jasniewicz et al.
PN with fairly large diameters; then the 4 PN with a diametgigg4 a,b) give the temperature both of the sdO star (150 000
smaller than 5 arcsec are listed; finally we show variable aRg and of the G star (5 030 K).
binary stars, 4 of them presenting a negative trig. parallax.  Kinematicages are derived from the diameter and the ex-
 For the different distance methods, we calculate the ragignsion velocity, taken from Acker et al., 1992 completed with
~4—; each ratio is weighted according to the errors on HIRz|ocities determined by Hajian et al. (1995), by Masson (1989)
PARCOS distances: fof < 0.4, we attribute a weight of 3 for He 2-438, by Miranda (1995) for Hu 2-1. The expansion ve-
(the 4 first objects in Table 3); for 0.8 7= < 0.7, a weight |ocities show a large spread. As found by Weinberger (1989)
of 2 is given, and a weight of 1 for all other PN with positiveyngd Gurzadyan and Terzian (1991), the distribution of the ve-
parallax measurements. locities shows a maximum near 15 ksn'; PN at high galactic
It appears that all distance scales are overestimated. E@fiude and distance z show faster expansion (30-4&kh
our sample, the individual distances which are in closest at5r pHL 932, SaSt 2-12 and He 2-36, we adopt the usual value
cordance with HIPPARCOS trigonometric parallaxes are thg 15 kms—! for the expansion velocity.
spectroscopic estimates for binary systems. Concerning the sta-Theoreticages are deduced from the T/L diagram (Fig. 2).
tistical scales, the nearest values tg Bre those derived in Note that, for BD+30 3639, an exhaustive study done by
the scale of Cahn et al., 1992, using the ratio R/r, where rdgebenmorgen et al. (1994) leads to the theoretical age of 900
the angular radius and R the linear radius determined from fagyrs after the end of the AGB mass-loss.
ionized mass and an optical thickness factor. The angular ra- Taple 4 presents the 7 hot nuclei with a distance given by

dius is very uncertain and can differ by a factor 2 or 3 fromjipparcos, 4 nuclei of small PN, the 2 [late-WC] nuclei, 6 cool
one observer to the other. Especially in the case of very smglrs belonging mostly to binary systems.

PN, astellar appearance leads to an underestimation of r. But The following data are given:
for the small nebulae, the uncertainty in the HIPPARCOS mea- _ _
surements, as discussed previously, may play a role, Ieading't'oCOI 1:name of the PN;

unreliable distances, largely too small compared to all statistical €°! 2: SPectral type of the central stars;
distance scales (see Table 3). — col 3: E(B — V), taken from Tylenda et al, 1992;

— col 4: logr'*;
. — col 5: luminosity;
3.3. Adopted distances — col 6: expansion velocity in krs™!;

The adopted distances (shown in Table 3, col. 12) are those de-c°! 7: diameter (pc) of the nebula, deduced from the angular
duced from HIPPARCOS parallaxes for the large PN. For the diameter;

. . e = . - . )
others, the distance (between brackets) is the mean value Ofcotl_8.|k|nemat|c age (in0° yrs), and, in bracket, the theo
retical age.

gosition on the HR diagram
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Table 4.Physical parameters of the central stars of planetary nebulae ordered by decreasing temperatures. The mark S designs small PN (diam.
5 arcsec). The mark * is given for PN with negative parallaxes. The last 6 lines refer to the cool companions of the true central stars and the
pulsating nucleus of Hel-5, and are not plotted on Fig. 2.

Name Spec E(B-V) logT* logL*/Lo | Vezp Dia(pc) tewp (ttheor)
LoTr5 sdO(+G) 0.05 5.18 2.5: 27 1.2 23(10)
NGC 1360 O(H) 0.05 5.08 3.4.6 28 0.63 11(10)
NGC 246 DOz 0.02 5.08 3.6: 39 0.7 9(5)
A36 O(H) 0.2 4.97 2.9.5 36 0.23 3(10)
NGC 2392 Of 0.17 4.67 4.0: 52 0.25 2.5(1)
PHL 932 O(H) 0.2 457 0.85..2 (15) 0.144 3(?)
He 2-138 O(H) 0.08 4.40 3.3: 11 0.07 3(?)
M2-54 S B 0.38 4.30 3.6: 9 0.05 3(3)
Hu2-1S wels? 0.3 4.60 2.9: 15 0.17 6 (?)
SwSt1S wels? 0.5 4.50 3.3 13 0.03 1(?)
He 3-1333*S [WC 11] 0.6 4.23 3.0: 16 (0.01) 0.4(?)
He 2-438* [WC 9] 0.24 4.50 35: 22 (0.02) 0.5(3)
NGC 40* [WC 8] 0.3 4.50 2.5: 29 (0.1) 1.5(?)
NGC 1514 AOlll(+sdO) 0.45 4.00 1.1%.2 25 0.143 2.8
SaSt 2-12 F? 0.4 3.90 -03.1 (15) 0.002 0.1?
A35 G8IV(+sdO) 0.5 3.70 0.0b.1 4 0.50 60
He 1-5 K2Ib 0.2 3.70 2.1 34 0.4 6
NGC 2346* | A2VI(+sdO?) 10 0.16 9
He 2-36* A2llI(+sd0?) (15) 0.03 0.8
The followingcommentgould be given: typical of a G8IV spectral type. They deduced a distance of

) 200 =+ 100pc for Abell 35. The HIPPARCOS distance 4 +

— NGC 246, NGC 1360, NGC 2392 show high temperaturggy,: confirms their spectroscopic analysis: it implies for the G-
and luminosities, which should imply fairly massive nucleliar an absolute magnitude of M= 4.0+0.5 in agreementwith
(0.6—0.7M¢), and relatively shotheoreticalages. We see 5 |yminosity IV and, according to the Popper’s (1980) empirical
thatthekinematicages, calculated with a constant expansiql giys-luminosity relation a radius d8+0.5 R, in agreement
velocity assumption, appear longer for these bright nuclgj;i, log g=3.7.
surrounded by large nebulae. This should imply that the 1e origin of the Abell 35 system is discussed iréVanin
expansion is faster in the first years, after the onset of thay jasniewicz (1997). The high equatorial rotational velocity
fast wind. _ of BD-22°3467, aboub5 + 5 kms~1, can be explained by two

— SwSt 1 and Hu 2-1, as discussed, have very small nebulg&snarios: spin-up during a common envelope interaction (Bond
The case of PHL 932 was already discussed in Pottas@y3) or during a wind-accretion phase (Jeffries and Stevens
and Acker (1998): following Mendez et al. (1988), this stafggg). Both scenarios could explain the observed contamination
surrounded by a large nebula is not a post-AGB star and #he companion by the s-process-overabundant envelope of the
mass must be much lower than the mass of any post-AGftmer AGB star (Tlevenin and Jasniewicz, 1997). But in the
star. . . . first case, the actual binary should belasebinary whilst in

— The luminosity of the cool stars agrees with the previoyge second case the binary could be a wide one.
spectral classification, excepting SaSt 2-12. This star Shows Thg ya|ue of the goodness-of-fit of the astrometric solution
a too low luminosity for a main sequence star with a tef the accepted data (column H30) is 3.14 for BD-2867, in-
perature of about 8 000 K, and could be a metal deficiegitating a bad fit to the data. However the star was not detected

subdwarf, companion of the ionizing nucleus. as binary by HIPPARCOS (column H59 is blank). If we assume
that the standard deviatien, (about 2«10~ arcsec) of astro-
5. Peculiar motions. The case of A 35 metric measurements with regard to the best fit is entirely due to
) orbital motion, we can estimate an upper valudaf=6x10-3
5.1. Orbital parameters of A35 arcsec for the angular distance corresponding to the semi-major

The binary central star of A35 is composed of a bright G-st&¥iSa. In assuming a total mass of 15, for the binary system
BD-22°3467, which is the HIPPARCOS target HIC 62905, antP-9 Mo for the G8IV star and 0.8/, for the white dwarf), we
of a hot star which ionizes the nebula, detected in IUE spectrad§five from the Kepler's third law an upper value of 0.6 year
Grewing and Bianchi (1989). Bvenin and Jasniewicz (1997)f0r the orbital period. Interferometric observations are planned
have estimated for BD-23467 a surface gravityg g=3.7£0.5 in order to detect the companion which is about 4 magnitudes
and an effective temperatuf@ = 5300 =+ 200 K, which are fainter than the bright G8IV star.
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Fig. 2. HR diagram of the central stars of PN
0,5 (data from Table 4). The theoretical curves
are taken from Blocker (1995). The lines of
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5.2. Asymmetric morphology deformed by the stellar motion effect. Hu 2-1 is a bipolar PN

In the case of A35, Jacoby (1981) and Hollis et al. (1996) hawéth a slowly expanding toroid and two wide bipolar lobes;

. . : ine i i io sh ing-lik
emphasized the existence of two kinds of features in the nebu ¢ map of the [NII}/H line intensity ratio shows a ring-like

a bow shock, best seen predominantly in [OIlI], and two promf— he concentric with the toroid and expanding at higher velocity

) . i . d by th ti
nent parallel nebular (pipes) features seen at 6cm continu Miranda, 1995). The shell appears compressed by the motion

and in Hy, [O II], and [N ll]. These authors suggest that thesémhe star, as shown in Fig. 3.

features are the consequence of an interaction, respectively be-
tween the nebula and the central binary star, and between éh%onclusions
nebular material and the interstellar medium. '

From the HIPPARCOS proper motions, we deduce a trange have presented the HIPPARCOS space-borne measurements
verse velocity y=40+10kms~! and a proper motion position for a sample of 19 planetary nebulae.
angle of 256-1°, in agreement with the the results of Hollis et Animportant conclusion concerns the distance scale. All the
al. (1996): the 249.5position angle of the symmetry axis ofpreviously known distances of each target in this small sample
the bow shock and the 252° position angle of the pipes (se€look overestimated when we trust the HIPPARCOS trigonomet-
Fig. 3). ric parallaxes.

As already noted by Marchenko et al. (1997) for WR stars, For very compact nebulae, the HIPPARCOS parallax mea-
the tangential velocity vectors tend to point towards enhancegrement could be biased by the motion of the nebula; in par-
emission around stars with strong winds, assisted by Roche-l@igalar, the very small distances given by HIPPARCOS for Sw
overflow in some binaries. Abrightening of the surroundingt 1 and Hu 2-1 are not trustworthy.
shellin the direction of the stellar motion is clearly apparent for The position on the HR-diagram is not significantly different
the [WC] star of NGC 40. from previous studies, excepting PHL 932 and SaSt 2-12.

For He 2-36 (with a binary nucleus), the bipolar structure Additional analysis of the proper motion constrains the or-
shaped by a very strong wind seems to be oriented by the staital parameters of the binary nucleus of A 35, which seems to
motioninthe north-western direction and ended by a brightknpk a wide system.

The bipolar structure of NGC 2346 (binary nucleus) appears less Asymmetric morphology of some PN is related to the trans-
confined; the western side of the upper lobe appears slighibrse velocity direction.
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