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Abstract

We have performed a ~479-1244 GHz spectral line survey with Herschel/HIFI of the well studied O-rich envelope OH 231.8+4.2 (a.k.a. The
Rotten Egg nebula after the high abundance of H,S in its envelope). This object displays fast (>400 km/s), bipolar outflows and a molecular richness
unparalleled amongst O-rich AGB and post-AGB stars and is considered

The main result of this work, is a full census of farIR lines in OH231 is provided together with flux measurements, line profiles, and other line
parameters. The line flux is dominated by CO, H,O, and S-bearing species (and their main isotopologues). The line profiles vary with species and
upper level energy, which has enabled to investigate their presence in the different outflow components, the temperature stratification, and the
velocity field in the envelope. Preliminary analysis of the data, by means of the population diagram technique, has provided rotational temperatures
and column densities for these molecules (including isotopologues). We have also used complementary data at low-frequency from our
~79-350GHz spectral survey with EMIR at the IRAM-30m telescope (e.g. Velilla et al. 2010).
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CO for stars with a C/O < 1 (i.e. M-type AGB stars) with the remaining O forming 012-05-04  4b  1046.7-1122.1 73.7 j(: 30 CO, SiO, OH, H,0, NH;, NS, HCO*, SO, SO,, H,S,
oxygen-based molecules such as OH, SiO, and H,0.The opposite is true for carbon 2012-04-25  5a  11082-12441 640 6.1 : o ,CN,NO,HC,;N, ~ ~  HNCO, HNCS, , N,H*, SO*, and a
(C/O>1) stars. Important changes in the composition of the CSE occur when the — number of isotopologues (bearing 13C, 338, 3‘_‘8, 17Q, 180, 29Sj, 30Sj, and °N atoms).
central object starts its evolution beyond the AGB phase towards the Planetary Nebula ' This includes literature data and new detections from our ~79-350GHz survey with
(PN) stage. In the very short (~1000yr) AGB-to-PN transition period (so-called pre-PN EMIR at the IRAM 30m MRT (Velilla et al. 2010).

phase), some physical process accelerates (up to >100-1000kms) and imposes

bipolarity upon the stellar wind. caused by the hydrodynamical servations and data reduction

nteraction between the fasjt, collimated post-AGB wind and the slower AGB CSE is ‘We have used the Herschel/HIF! in its spegiral scan mode to
expected to produce a variety of

perform,a line survey (bands 1a-5a) of the"well known, O-rich
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AGB-to-PN evolutionary track to earlier spectral types and the surrounding envelope observations We used the WBS, which provides a frequency
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of both stellar and insterstellar “inst eous spectral coverage. Both horizontal (H) and vertical

through the detached CSE. (V) polarizations were ltaneously obtained. Observations
re performed in the Dual Beam Switching (DBS) mode with a
) w and with a redundancy of 4 for low frequency
D)) and a redundancy of 3 for the high frequency

. We have observed one single position towards

JH 231.8 (J2000 coordinates RA=7h 42m 16s.830;

10, Fig. 1). It is from these central regions where

> molecular emission arises. Raw Herschel/HIFI

: reprocessed from level-0 to level-2 running the

] J‘ K f HIPE1 (versions 9.0- 11.0). Afterwards, level-2
u & ‘ | *M* L d to FITS format and then imported by ._ 150

- . | | | | Jata reduction routines have been Figure 1. Left) 12CO emission Vigp (km/s)

P ;uency '(MHZ) o e ~ appl 8 deconvolution. map of OH231.8. The two circles represent the largest and smallest HPBW
of these observations. Right) Position-velocity diagram along the axis of
_ - L - ) . the bipolar outflow.
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Results ' Sy

The ful pectrum of OH231.8 is shown in Figure 2 . Molecular abundances

(above). " ' W First-order, beam-averaged rotation temperatures and
| b | column densities for the different molecules observed
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v'Spectrum dominated by CO, H,O, S-bearing molecules I\ . , survey with EMIR/IRAM-30m. These diagrams point to
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Line profiles of selected transitions are shown in Fig. 3: _ _
WARM ~70-100 K SO, CS?, SIiO, SiS, H,S, H,CO

* Intense narrow core (FWHM~20-35 km/s). Bulk of the
emission arises in the central core (I3 in Fig. 1).

« Weak broad wings arising in the outflow regions (mainly from : | 3 ’ “ : 3 . . .
the base of the outflow, 14 at V,_~50-70 km/s). : A - " = - , . - = Fractional abundances f(X) are estimated relative to that

v sawimstuzon ovzo OGS 2o | o araas i ovzo - - - — of 13CO adopting f(13CO)=5e-5 as estimated by Morris et
. Figure 3a. '*CO, '*C0O, and NH; transitions al. (1987). Values are given in Table 3
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‘ profoundly affected by shocks rather than UV stellar
photodissociation processes (given its low stellar
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Table 3. Results from the population diagram analysis

References: Morris et al. 87; Sanchez Contreras et al.
1997, 2000, 2001, 2004; Alcolea et al. 2002; Bujarrabal et
Figure 3d. Selected SO,, SO, HCN, and HNC al. 2004: Desmurs et al. 2008; Velilla et al. 2010.

Figure 3c. Selected H,S transitions detected. transitions detected (from Top to Bottom).
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