How peculiar is DZ Crucis?
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The mean expansion velocity of the ejecta can be found from the

DZ Cru was discovered in outburst on 2003 August 20'. Figure 1 DZ Cru is a peculiar eruptive variable discovered in the early stages of EWHM of the emission lines. and the absorotion minima of the He |
shows the visual light curve of the “possible nova” from VSNET and what appeared to be a nova outburst in 2003 August. The nature of the P Cvani lines. From the hvdrogen lines we fFi)nd an expansion

IAU Circulars'=“. At the time of discovery the visual magnitude of object was called into question shortly after, with similarities being veloyz:?t of ~500Kms- conysistgnt with those recorted I?:I ose to the
DZ Cru was V=10. The brightness fluctuated around this value for noted with born again AGB stars and the remarkable object V838 Mon. time Ofy the outburst? ,However the He | P C Fr)1i lines indicate mean
~10 day_s before the ylsual light dropped off at a rate of 0.3 mag per We present near infrared spectroscopy of DZ Cru obtained ~1.5-2 outflow velocities of .~1 500kms,-1 and are Cle);g:l related to a

day. A final observation was made on 2003 September 22, when the years after outburst, with the aim of establishing the nature of the separate eiection event. Weak emission com oynents are seen at
object was fainter than V=11.9. object. The spectra display H I, He I, O I, and [N 1] emission lines i =2 T Somp

Optical spectroscopy of DZ Cru was obtained within a few days of superimposed on a rapidly evolving dust continuum. Our observations this velocity in the hydrogen lines (see Figure 3).

the discovery=2. The spectrum displayed weak hydrogen emission suggest that DZ Cru is a nova.

and other atomic lines with P Cygni profiles - the signature of mass 1.5 | T | |

loss. Unusually, the outflow velocities determined from the P Cygni | pag i Nova Cru 2003 |
lines were relatively low for a nova (~500kms), and many nova He | — 16/02/05

signatures were lacking. Photometry* also showed that the “Peculiar i N i
variable in Crux” was surprisingly red at this time (B-V = 1.25 + !
0.05). These oddities led to speculation? that DZ Cru is a final helium

fyhpeell ;Ifgpugﬁileect/ ;rie; ttzlcérr(lse;geaki)r; év(a)? star - or even a V838 Mon OV E RVI EW O F TH E

Here we present New Technology Telescope (NTT) near infrared TE
spectra of DZ Cru obtained on three occasions in a five month S P ECTR A 3
period starting in 2005 February (~1.5 years after outburst). These lE
observations shed new light on the nature of DZ Cru. f
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Figure 1: Visual light curve of DZ Cru. A V838 Mon type object
Arrows de.’wte upper limits. Our observations Figure 2: NTT spectra of DZ Cru. The gaps Our spectra bear no resemblance at all to those of V838 Mon ~1.5
were obtained ~1.5-2 years after outburst in the data are due to strong telluric H,0 years after its outburst. V838 Mon did not develop hot dust nor has
and well outside the time interval Shown. . . . o It ever dISplayed outflow velocities above 300kms'. DZ Cru IS
absorption. The spectral lines are identified clearly not a V838 Mon type obiject.

in Figure 3. Date format is DD/MM/YR. _
A Born again AGB star?

V8 3 8 M on an d th e hew C I 4SS Near infrared spectra of DZ Cru in February, June and July of 2005 are The main argument against this interpretation is the presence of
shown in Figure 2. The data are expanded to show the spectral lines strong hydrogen emission lines in DZ Cru. Born again stars are
g more clearly in Figure 3. The spectra display hydrogen Paschen and deficient in hydrogen and consequently display weak H | lines in
Of Varlable Balmer series emission lines, together with He | P Cygni lines and O | their spectra. On this basis we conclude this is an unlikely
and [N I] emission lines. Interestingly, the continuum rises to the red, explanation.

indicating thermal emission from newly condensed dust. The flux in the
K band decreases with time, presumably due to the cooling and 5
dispersal of the dust over the period covered by our observations. A nova type outburst:

The spectra reported here leave little doubt that DZ Cru is a nova.
The line spectrum is similar to those seen in the near infrared
spectra of novae, and many novae are known to have produced
extensive dust shells from their ejecta. Furthermore, the outflow
velocities reported close to maximum brightness (~500kms) can
be reconciled with this interpretation, but only if the object is a slow
nova. By examining the galactic extinction curve along the line of
sight towards the object we can also explain the peculiar redness
of the object in outburst. The extinction rises steeply with distance,
reaching A, =3.4 £ 0.3 at d = 8.02 £ 1.33 kpc'. It is likely that the
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—_ ~ J | ] unusual colour is due to the heavy interstellar reddening in this
= e R u ' direction. We conclude that DZ Cru is a slow nova, and not so
1 - peculiar after all.
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V838 Mon and its light echos = leoacos
1.5 — —
The peculiar variable V838 Mon has been subject of immense = 16/06/2005 s R E F E R E N C ES
interest since it was discovered in outburst in early 2002. The M M
object is perhaps best known for the spectacular light echo that n 3
developed around the star shortly after discovery. The main 0.5 mﬁmﬁﬂmm 20/07/2005 'Tabur., V., et al. 2003, IAUC 8134
observational property that distinguishes V838 Mon from other - - *Della Valle, M., et al. 2003 IAUC 8185
eruptive variables is its rapid evolution towards lower effective o1 . | e ' °Bond, H. E., et al. 2003 IAUC 8185
temperatures. V838 Mon is thought to belong to a new class of 1.6 1.8 g < <-4 “Liller, W., et al. 2003, IAUC 8188
eruptive variable along with M31 RV¢, V4332 Sgr’, and M85 A[prn ] "Bond, H. E. et al. 2003, Nat, 422, 405
OT2006-18. Various models have been put forward to explain the :R'Chj R., etal. 1989, ApJ, 342, L51
outbursts of these objects 191112, with the merger of two main 8I|;/Iart|r'10|\, P., e;[ a2|0(1)s7)92 'j‘Jj 118, 1034
sequence stars' being favoured, although it is not clear whether Figure 3: The spectra in Figure 2 expanded . au, A., et al. » APYJ, IN Press
or not such events could occur often enough. Thus the suggestion : Retter, A., Marom, A. 2003, MNRAS, 345, L25
that DZ Cru is a V838 Mon type object’ is one that warrants to show more detail. Br10, Brll, and Br12 “Lawlor, T. 2005, MNRAS, 361, 695
further investigation. are hydrogen Brackett lines labeled with 12:\332;113, LTJ“tth“;‘l” ?6 Jsgjé(ﬁpiﬁf?}ggg
their upper level quantum numbers. 13Soker, N., Tylenda, R. 2003, ApJ, 582, L105

“Marshall, D. J., et al. 2006, A&A, 453, 635



