
IRAS12316−6401: a new symbioti
 Mira?Peter A.M. van Hoof and Griet C. Van de SteeneRoyal Observatory of Belgium, Ringlaan 3, 1180 Brussels, Belgiump.vanhoof�oma.be, gsteene�oma.beSummary. Current observations indi
ate that IRAS12316-6401 is a new additionto the rare 
lass of resolved symbioti
 Miras. There are tentative indi
ations for theexisten
e of a 
ir
umstellar or 
ir
umbinary disk and a jet aligned roughly with theline of sight. However, no dire
t eviden
e exists for the presen
e of a binary 
om-panion, whi
h 
ould be hidden due to strong dust obs
uration. Future observationswill be needed to 
on�rm this 
lassi�
ation.Key words: Stars: winds, out�ows � binaries: symbioti
 � planetary nebulae:general � Stars: individual (IRAS12316−6401)1 Introdu
tionIn the past 15 years we have been sear
hing for new obs
ured planetary nebu-lae (PNe) as well as post-AGB stars by sele
ting 
andidates from the IRAS PointSour
e Catalogue based on infrared 
olors typi
al of PNe. When we observed these
andidates in the radio 
ontinuum at 6 
m, on average 20 % of the obje
ts weredete
ted ([3℄ and [4℄). Subsequent opti
al spe
tros
opy showed that most of the PN
andidates dete
ted in the radio have emission line spe
tra typi
al of PNe ([5℄ and[6℄). However, two obje
ts showed spe
tra that are spe
ial. One of these obje
ts,IRAS12316−6401, will be dis
ussed in more detail in this paper.2 Dis
ussionAn Hα+[N ii℄ image of the obje
t obtained with EMMI on the NTT at ESO is shownin Fig. 1. The morphology is typi
al of bipolar PNe at low resolution: an elongatedinner nebula surrounded by a spheri
al 
ir
umstellar shell. The Hα+[N ii℄ imageyielded a FWHM size of 1.′′2×1.′′0 at 30◦ PA (0.′′96 FWHM seeing). The surroundingshell is mu
h larger: 4.′′6 diameter in RA and 4.′′5 in DEC at 20% of the peak �ux.The sour
e was also dete
ted in the radio at 6 
m using the ATCA; the �ux was14 mJy. The position of the sour
e is RA = 12h 34m 36s.063, DEC = −64◦ 18′ 17.′′20(J2000).
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Fig. 1. The EMMI Hα+[N ii℄ image of IRAS12316−6401 (shown on a square-rootstret
h).

0.0 0.5 1.0 1.5
log(λ) (µm)

    

-14

-13

-12

lo
g(

λF
λ)

 (
W

 m
-2

)

 

 

 

 

Fig. 2. The spe
tral energy distribution of IRAS12316−6401 (not 
orre
ted forreddening).
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 Mira? 601The evolutionary status of IRAS12316−6401 still needs to be determined. Theinfrared spe
tral energy distribution (SED) is shown in Fig. 2. From the IRAS andMSX photometry it is 
lear that it has an extended 
ir
umstellar envelope 
ontaining
ool dust, whi
h is typi
al for young PNe. The dereddened (I-J) and (J-K) 
olors are0.56 mag and 1.70 mag, resp. (based on AV =3.8 mag from the Balmer de
rement).It pla
es this obje
t in
on
lusively between regular PNe and symbioti
 Miras inthe 
olor-
olor diagram proposed by [1℄. From inspe
tion of the SED in Fig. 2 itappears that that the K-band emission is dominated by hot dust emission, whi
hwould argue in favor of the presen
e of a symbioti
 binary system.
200 km/sFig. 3. The position-velo
ity diagram of the Hα line extra
ted form the raw spe
tralimage. The neighboring [N ii℄ lines have been erased for 
larity. The image is on alogarithmi
 stret
h. Wavelength in
reases from left to right. A small part of thesour
e has been missed be
ause the slit was too short, mostly at the top of theimage.In the opti
al high resolution e
helle spe
trum obtained with EMMI on theNTT, the Hα line shows eviden
e of a stellar wind whi
h is 
learly not spheri
allysymmetri
 (see Fig. 3). It suggests that the system is driving a powerful jet ap-proximately aligned with the line of sight. The spe
trum shows broad emission lineswith velo
ities up to 600 kms−1 (see Fig. 4). Su
h velo
ities are seen in [WC℄-typePNe. However, su
h an identi�
ation is ruled out sin
e we haven't dete
ted anyC iii or C iv emission lines. This spe
trum shows analogies with symbioti
 stars andstrongly bipolar PNe: H i pro�les with extended wings, ri
h Fe ii and [Fe ii℄ emis-sion, and strong [N ii℄. In normal PNe iron lines are faint and usually not observed,be
ause this element is strongly depleted in dust. Hen
e these broad emission linesare likely formed in dust-free gas and not in the dusty 
ir
umstellar envelope, whi
hexpands more slowly as indi
ated by the CO expansion velo
ity of 25 kms−1. Theobje
t shows the [Fevii℄ 608.7 nm line with a sharp red edge, whi
h is typi
al ofsymbioti
 nebulae (see Fig. 5). There is no dire
t eviden
e of a binary system, sin
eno red or yellow giant has been observed yet. This 
ould be 
aused by strong dustobs
uration in the opti
al. The He ii 468.6 nm line was dete
ted as well (Fig. 6).This indi
ates that the temperature of the white dwarf must be at least 60,000 K.The fa
t that the opti
al emission lines are not signi�
antly obs
ured by dust im-plies that either we are looking down a dust-free jet or they are re�e
ted by dustinto the line of sight. The list of dete
ted lines fairly 
losely follows that of theprototypi
al symbioti
 star Z And and the observed velo
ities agree fairly well withthose reported by [2℄. However the spe
trum doesn't show the Raman s
attered Ovi682.5 nm line whi
h is often observed in symbioti
s. This 
ould imply that the whitedwarf has a relatively low stellar temperature (< 100,000 K), and thus is still in anearly post-AGB phase.
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Fig. 4. EMMI e
helle spe
trum showing the He i 5876 Å emission line. The spe
trumis not sky subtra
ted or �ux 
alibrated. The base 
ontinuum is sky emission, notstellar 
ontinuum.
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Fig. 5. As Fig. 4, but showing the [Fevii℄ 6087 Å emission line.
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Fig. 6. As Fig. 4, but showing the He ii 4686 Å emission line.3 Con
lusionsThe eviden
e is pointing towards the fa
t that this obje
t belongs to the rare 
lassof resolved, symbioti
 Miras. However, so far, the eviden
e is not 
on
lusive. Onlyeight spatially resolved symbioti
 Miras are 
urrently known, so this obje
t 
ouldbe a valuable addition to this rare 
lass.Referen
es1. S. S
hmeja, S. Kimeswenger: A&A 377, L18 (2001)2. A. Skopal, A. A. Vittone, L. Erri
o, M. Otsuka, S. Tamura, M. Wolf, V. G.Elkin: A&A 453, 279 (2006)3. G. C. Van de Steene, S. R. Pottas
h: A&A 274, 895 (1993)4. G. C. Van de Steene, S. R. Pottas
h: A&A 299, 238 (1995)5. G. C. Van de Steene, G. H. Ja
oby, S. R. Pottas
h: A&AS 118, 243 (1996a)6. G. C. Van de Steene, K. C. Sahu, S. R. Pottas
h: A&AS 120, 111 (1996b)


