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Abstract & Introduction EL5 , . ; o %
During its 2012 decline the R Coronae Borealis star (RCB) V854 Cen was spectroscopically monitored with X-shooter on the ESO £1.0 ! ! = = ' !
Very Large Telescope. The obscured optical and near-infrared spectrum exhibits many narrow and several broad emission features, as 3 S S T Dy o
= :

previously observed. The envelope is spatially resolved along the slit and allows for a detailed study of the circumstellar material. In
this Letter we report on the properties of a number of unidentified emission features (UFs), including the detection of a new one at
8692 A. These UFs have been observed in the Red Rectangle, but their chemical and physical nature is still a mystery. The previously
known UFs behave similarly in the Red Rectangle and V854 Cen, but are not detected in six other observed RCBs. Possibly the
presence of some hydrogen is required for the formation of their carrier(s). The 48692 UF is present in all RCBs. Its carrier is likely Wavelength (A)
of a carbonaceous molecular nature, presumably different from that of the other UFs.
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Fig. 1. V854 Cen decline spectra at different offsets from the central object (see inset) and at maximum light (bottom spectrum). During a decline,

Key words. circumstellar matter — stars: individual: V854 Cen the absorption spectrum converts into an emission spectrum, the strongest emission lines being the Na 1 D doublet. Additionally, a sequence of
unidentified emission features (UFs) is clearly detected between 5800 and 5860 A, at 6617 A, and at 8692 A. The narrow Y 1 16614 emission line
_RCrB stars: ;’E%H’ﬂf&%‘%ﬁ&tﬂ 3 92 l\ﬂ:;md: N day—scale T 7-10 %.-%&5@%@_5% (ﬁ'ﬂj/ iZﬂEﬁgEﬁ) I];zsllaizr;pr:gszle; from the 1.6” and 2.0 offset spectra for plotting purposes. The absorption lines near 5800 A and 5854 A are due to C 1 and

- V854 Cen: R CrB stars MAACEIKFEIRS K U PAH BRI S NITRFRILKLE.
- Red Rectangle (RR): post-asymptotic giant branch stars MO & D (R CrB stars & (SHRESR).
- Extended Red Emission (ERE): RR 0 nebula Ti&EH T Nz BI#EEMET (Unidentified Features, UFs).
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Fig. B.1. Spectra at 1.6” and 2.4"” from the central object for all unidentified features. Dashed lines indicate the best-fit peak position for each

V854 Cen M GEAIC VLT/X-shooter CTERAI =2 REATE/ > RHEY (UFs) & Fifc(C 8692 A D)\ RN FE ,  feature. Top left: 145800, 5827, and 5854. Top right: A6617. Bottom left: A8692. In all features except 18692, a blueshift with increasing distance

from the central object is observed. The 18692 feature shifts toward longer wavelengths in the spectra shown here, but it shifts toward shorter
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V854 Cen MANRD ~) |J7]\ 5(d4/7 @D UFs E@Hﬂ (M5800, 5827 , 5854, and 661 7) wavelengths on the other side of the star. The 1.6” spectrum of 18692 has been stretched by a factor 8 for displaying purposes.
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Fig. 3. Position along the spectrograph slit (vertical direction) against ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
Fio. 2. The 18692 UF in all ob d RCBs. Th dashed i : radial velocity for the Ca II K resonance line (top) and UF at 8692 A —2> =20 Di ;1'5 £ _1.0t ]i}254 C 1.5 o 2.0 2.5
18. 4. 1he /l. : 1 all observe s. 1he two dashe 1nes 1n- (bottom) in V854 Cen. The continuum flux has been subtracted and all IStance from Star, en (%)
dicate th.e position Of the Sr i 18689 and Sc 1 /1869.4. phOtOSPhenC _hnes- flux within 0.7” of the central object has been set to zero to enhance Fig. 4. Band positions of the unidentified features as function of dis-
The UF is detected in all except V CrA. The position and intensity of the visibility of these extended features. The thick blue line shows the tance to the central object for V854 Cen (black squares) and the
the feature clearly vary between objects. In V854 Cen the feature is also expected maximum radial velocity at each position for a spherical shell Red Rectangle (red circles). There is no measurement of the 16617 fea-

ture at 6”. Error bars reflect 10 errors. All RR bands are blueshifted
with respect to the corresponding bands in V854 Cen. The 18692 band
is only covered in V854 Cen and is detected on both sides of the star.

detected during maximum light. of radius 3.5” and expanding with a velocity of 250kms~!. One sees
that the unidentified feature at 8692 A is spatially extended as well.



