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Abstract. New results from water mapping observations of the Orion KL region using the sgomnwvave satellite Odin

(2.1 beam size at 557 GHz), are presented. dttho-H,O J«,«_=1,0— 101 ground state transition was observed in’ &7

7 rectangular grid with a spacing of, Wwhile the same line of EfO was measured in two positions, Orion KL itself arg@uth

of Orion KL. In the main water species, the KL molecular outflow is largely resolved from the ambient cloud and it is found
to have an extension of 88110’. The HO outflow profile exhibits a rather striking absorption-like asymmetry at the line
centre. Self-absorption in the near (or “blue”) part of the outflow (and possibly in foreground quiescent halo gas) is tentatively
suggested to play a role here. We argue that the dominant part of tht%‘kldﬂtﬂow emission emanates from the compact
(size~15") low-velocity flow and here estimate an,® abundance of circa 1® compared to all klin the flow — an order

of magnitude below earlier estimates of thegQHabundance in the shocked gas of the high-velocity flow. The narrow ambient
cloud lines show weak velocity trends, both in the N-S and E-W directioff© i$ detected for the first time in the southern
position at a level 0+0.15 K and we here estimate an®abundance of (1-8)10°8.

Key words. ISM: abundances — ISM: individual objects: Orion KL — ISM: molecules — submillimeter

1. Introduction

Send glprint requesits toA. O. H. Olofsson, The Orion KL molecular outflow region, at a distance of on

e-mail:henrik@oso.chalmers.se L L . )
* Odin is a Swedish-led satellite project funded jointly by thg00 pc, has been studied in great detail with a wide ve

Swedish National Space Board (SNSB), the Canadian Space Ageﬁg% of instruments (cf. _Me_lmc_k et al. 2000b; Wilson et g
(CSA), the National Technology Agency of Finland (Tekes), and t 1). There are strong indications that the compaicsblirce

Centre National dEtudes Spatiales (CNES, France). The Swedigiflled | (Menten & Reid 1995) is the centre of the dynamic
Space Corporation (SSC) was the industrial prime contractor ancRglivity, being the central position for a dense group gbrand
also responsible for the satellite operation. SiO masers (Gaume et al. 1998; Wright et al. 1995). Still, 1

** Deceased. compact luminous “Hot Core”, as revealed by interferomet
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observations, is centred at least 500 AU away from sourcedn be found in e.g. Castets et al. (1990), Dutrey et al. (1993),
(Wright et al. 1996; Vicente & Manti-Pintado 2002), leaving and Ungerechts et al. (1997). Thd IFegion M42, powered by
some doubts that source | is the power source for the Hot Coifee Trapezium stars, is partly located in front of the KL region
Other compact molecular cores are found in the close viciand the interfacing PDR region (the “Orion Bar”, cf. Wilson
ity of source I, like the “Compact Ridge” and the “Northerret al. 2001; Larsson et al. 2003, in this issue) adds to the rich-
Cloud” (Wright et al. 1996). Mid-IR mapping reveals a numness and complexity from a spectroscopic point of view.

ber of bright, more or less pointlike sources (Gezari et al. In this Letter, we add further important clues to the Orion
1998) in addition to the IR nebula named after its discovereks enigma, in the form of core region mapping observa-
(Kleinmann & Low 1967). Itis generally assumed that the midions at 1 spacing of theortho-H,O andortho-H20 ground

IR nebulosity is due to dust emission as the scatteffiigiency state submm rotational lines, performed by Odin, a Swedish-
of small grains is low at these wavelengths. On the other hafgtl astronomy and aeronomy satellite observata®din was

the next brightest mid-IR source, Irc2 (Rieke et al. 1973), arunched on 20 February 2001 by a Start-1 rocket, from
pears to be a reflection nebula, at least in view of the obsen@gbbodny in eastern Russia (Nordh et al. 2003, in this issue).
polarisation at 3.em (Dougados et al. 1993). This source, tra-

ditionally identified as the dynamical centre, may well be pow-

ered by near- or mid-IR emission from source . If so, sourc&l Observations

must be heavily obscured in our line of sight (presumably b

the Compact Ridge) and much less so in the direction of Ircﬁ1e observing runs discussed here took place on 24 Septembe

The spatial distribution of the Si®=0, J=2— 1 emission and 2001',151,7 April 2002 (FO, 7' x 7" map,~15 h on-source in-
the SiOv=1, J=2— 1 masers, together with the observed vdédration time), and on 27 September, 15 October 2093QH

locity patterns, suggest that source | is surrounded by a flaf8§e€ POsitions;20 h on-source). .
disc oriented in the SW-NE direction (Wright et al. 1995) al- Two different tunable submm receivers were used for
lowing radiation to reach the two dense compact cores, Irc2 df§ <.k =110— o1 water lines (H°0 at 556.936 GHz
the “hot core”. and H®0 at 547.67644 GHz), having average SSB system tem-
However, such a protostar with a disc seen more or |g¥ratures of 3200 K and 3500 K, respectively.
edge-on, should give rise to a well-behaved bipolar outflow The spectra were recorded with a hybrid autocorrela-
in the SE-NW directions. Even though weak bipolar tendef®r spectrometer (AC) configured for a channel spacing
cies have been reported (H. Olofsson et al. 1982; Masson eP410.5 MHz (working bandwidth 300 MHz), and an AOS
1987; Wilson et al. 2001), it is generally agreed that the ot MHz resolution and-1.1 GHz bandwidth). A sky switch-
flow is viewed almost face-on and has a very wide opening dAg scheme was employed (5 or 10 s cycle), either looking at
gle. Seen at high spatial resolution, it is clear that much of tHe main beam (1.1 m aperture, FWHM circular beam sizd
shock-excited high-velocity 2m H, emission is coming from at 557 GHz) or at one of the two available sky beams (sizé,
numerous condensations (Sugai et al. 1995; Salas et al. 1999 offset from the telescope axis), cf. Frisk et al. (2003), in
Whether these condensations are accelerated by a strong Wiglissue.
(not yet observed), or are originating from the close environ- The pointing reconstruction uncertainty is very small
ment of the protostar, is not clear. Recent proper motion obs@tound 3) in the large majority of the data. After correcting
vations of HH objects at large projected distances from thé& absolute beamftsets using dedicated Jupiter observations
dynamical centres suggest an explosive event 1000 years @lgse in time to our Orion measurements, we estimate that any
(Doi et al. 2002). This might have been a powerful version égsidual disalignment between the two Orion maps is no larger
the FU Ori phenomenon. than 10'. From the Jupiter data, we also find that our beam
In addition to exploring the dynamical properties of thefficiency is close to 90% (cf. Hjalmarson et al. 2003, in this
OrioryKL outflow, much observationaf®ort has been spent onissue).
the chemical aspects, due to the brightness of the source andData were calibrated using the standard chopper wheel
the richness of its microwave spectrum (cf. Sutton et al. 1998)ethod, switching between an internal hot load and the main
Most of the molecular emission comes from the moleculaeam (Olberg et al. 2003, in this issue).
cores near the dynamical centre, and from the inner (lower ve- Furthermore, the g-‘FO data have been subtracted with cal-
locity) expanding region called the “Plateau” source (named difrated df-source AOS measurements and a polynomial base-
ter the shapes of the emission lines, cf. Genzel & Stutzki 1988jie, while the H°0O map data (where the amount of line-free
The diameter of this expanding region is”380” (Masson baseline region in the 300 MHz AC spectrometer band is lim-
et al. 1987; Pardo et al. 2001), while the extent of the shodked at positions of broad emission) have merely been sub-
excited 2um H, emission and (post-shock) HCCilow is tracted with one common sinusoidal fit (Fig. 1, lower right in-
larger than 1 (Sugai et al. 1995; Salas et al. 1999; Olofssosert) applied to an average of the available spediiraaurce
et al. 1982; Vogel et al. 1984). (together with peripheral parts of the map where the lines are
On a larger scale, the KL region is one of the centres of atarrow). We have benefitted in this procedure from the ability
tive star formation along the elongated “Extended Ridge” th&t cross check our results with the broad band AOS data from
makes up the OMC-1 GMC, which in turn is a prominent conthe complementary water receiver.
ponent of the Orion A molecular cloud. Comprehensive studies
on the physical and chemical molecular structure of this regioh http://www.snsb.se/eng_odin_intro.shtml
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Fig. 1. The Odin 557 GHz KO mag. The increments of the velocity and intensity axes are given next to the top right spectrum. The
origin corresponds to J2000 coordinates 05'35M144, § = —05°22'30”. Lower right insert: one of the two sinusoids subtracted from ec
scan in the two water map observations in order to compensate for a standing wave phenomenon. Note here the magnified intensity

A general discussion about Odin’s performance can besolution becomes 130-140NVe emphasise that the origing
found in Hjalmarson et al. (2003), and a technical descriptiaiata set was used in the preliminary map analysis in Sect. 3.
of the spacecraft is given in Frisk et al. (2003). As briefly discussed at the end of this Letter, a more detai

analysis based on a deconvolved Odin water map will app

3. Results and discussion in a subsequent A&A paper.

) As is evident, we detect water emission at nearly all m
3.1. Data properties points, although the velocity integrated flux density is hez
3.1.1. H,0 ily dominated by the KL outflow source, as expected from t
lower resolution map by Snell et al. (2000), obtained using 1
Figure 1 shows a position-averaged version of the eatiteo- SWAS space telescope.88x 4.5 beam, cf. Melnick et al.
H»>O spectra map. Individual scans were observed around g2@D0b).
points slightly diterent from those shown (due to systematic
attitude reconstruction scatter, and to pointing model adju
ments). In order to visualise the data, we have chosen to “
grid” the map so that it retains the nominal map spacing’ of
and to centre the map at the Orion KL position. This meth
implies an additional spatial smearing so that thieaive

_ There is pronounced velocity structure present, both in
xtended Ridg@ar narrow line emission, and in the KL out
ow high velocity wings. The E-W trend across the Extend
idge into the Bar is illustrated in Fig. 2 by a sequence
spectra at-2' DEC ofset, and the S-N structure across K
is shown in a velocity-declination diagram (Fig. 3). In the fo
2 Allfigure intensity axes are given in units of antenna temperatuf@er figure, water emission is indeed seen at Orion Bar vel
if not stated otherwise. ities (~10.5 km s?, Wilson et al. 2001), where Odin also ha
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Fig. 3. H,O declination-velocity diagram through Orion KL. The

Fig. 2. H,O spectrd from Fig. 1 along a line of constant decl|nat|onco|our coding goes from black( K), to white &7 K). The contour?
(2 south of Orion KL). The sequence goes from west to east in stefi§ at 1 K and are incremented with 1.5 K.

of 1 from bottom to top (the fsets are given at the right hand side).
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detected NH (Larsson et al. 2003). Apart from the outflow ap-
pearance in Fig. 3 (discussed further below), the emission cg]-o
troids shifts from~8-9 km st in the south to~9-10 kms!in M
the north, in agreement with the two cloud components at these
velocities previously detected by e.g. Rydbeck et al. (1981) arm )
Friberg (1984). o

The Odin Orion KL water spectrum is shown separatelﬁ ©
in Fig. 4, together with a=0, J=2—1 spectrum of SiO (ob-
served with a 43 beam using the Onsala 20 m telescope), and “O’.
the Odin I-§8O spectrum (described further below). Compared
with the corresponding water spectrum observed by SWAS o
(Melnick et al. 2000a), the Odin spectrum clearly hasresolved b1 v v v v v 00 v 0000 v
out the outflow emission better from the ambient cloud narrow ~ —100 —50 0 50 100
emission. In fact, a convolution of our Odin,® map (Fig. 1) . -1
to the SWAS resolution results in an,®@ spectrum almost Velocity [km s™]
identical to the one observed by SWAS (as demonstrated Hiy. 4. From top to bottom: KO (Odin beam 2.3, SiO (Onsala; beam
Hjalmarson et al. 2003). The high velocity portions of thgoH size 0.7), and (Odin) H®O (accompanied by an S@mission line
and SiO profiles are very similar, suggesting an outfétwck at~—60 kms?, see text). Note the flerent vertical scalés
origin of the water line as well. However, an importanfei-
ence between the two is the water central asymmetry —the blger o HlBO
wards absorption-like feature (further discussed in Sect. 3.2).

This peculiarity (which is confirmed by data from the com©ur Orion KL H%BO AOS spectrum (Fig. 4) — at first reduced
plementary water frontedOS backend system; see Fig. 1 oin the manner described in Sect. 2 — was additionally treated
Hjalmarson et al. 2003) also seem to be slightly more empHar a residual sinusoidal-like interference, a measure that may
sised~1’ northwards from the KL position. formally underestimate the strength#4%. Since the baseline




A. O. H. Olofsson et al.: Odin water mapping in the Orion KL region LE

in the AOS spectrum extends far beyond what is shown here 8 o

(and is now largely flat), we find no reason to believe that the Odin HZO ¢ south
process has distorted the line shape further. There are a few - . . I . . .
features immediately worth pointing out (some of which are - a) 2001-09-27
discussed more in Sect. 3.2): s

0.5

— The best Gaussian fit to the spectrum is made when tﬁdev ' |
central, very peaked part, is excluded. Such a fit gives & L
line width of ~27 km s* similar to that observed by SWAS %
(see Hjalmarson et al. 2003, for a direct Q&WAS com- 5
parison). The strength of the central narrow excess emi§ ‘
sion (~0.25 K) is fairly consistent with our ljo detec- ‘\
tion in the southern position (see below). Therefore, this L 2001-10-15
component could be interpreted as a contribution from the . . . !

Extended Ridge. Frequency 547.5

— The other spectral line seen about 70 ki bluewards
of the H20 line, is the high energyf| ~ 450 K) SGQ i
Jk.k_ =28 22— 2853 transition at 547.80222 GHz. This - b)
line is also visible in the SWAS spectrum, giving us (since__ — [ ]
the OdilSWAS beam sizes fler) an excellent oppor- ©
tunity to estimate relative source sizes as seen 3?04
and SQ emission (see Hjalmarson et al. 2003).

— In the red and blue wings, respectively, there ares |
two marginally evident features: low-level emission at high™
velocities (“shock emission”, similar to3® and SiO), and
a possible absorption-like broad dip in the blue wing that

approaches the Sdine. ' _40 -20 0 20 40 60

| I

[GHz] 548

T T T T T T T T T T T 9

ensity [K]

—_—
=g
=

Towards the southern position, we have with a high level of Velocity [km/s]

confidence detected%FD emission likely originating in the Fig. 5. HO towards 2 south of Orion KI2. a) The o separate

. ; o ) i
Extended Ridge (Fig. 5). Integraﬂon time weighted averagess(%?/-switched spectra (observed at the dates indicated in the fig
the two diferent observations (27 September and 15 OctoRgf, aqditional reference positions subtracted. The upper specti
2001, Fig. 5a) were subtracted with 5th order baselines fittecis heen fiset upwards with 0.2 Kb) The same observations clippet
the baseline regions indicated by the boxes in Fig. 5b. The dhd RMS averaged after polynomial baseline subtractions (see tex
nal average was then obtained using baseline RMS weightifigther details).
The integrated emission in the velocity interval 1-15 kin's
is 0.7 + 0.07 Kkm s'1. Our main arguments for this detection
can be summarised as follows:

system. After the test subtraction, there was still a lil
above the noise level signifying an astronomical origin

(i) The line is evident in both of our two observation ses- the line.

intrins_ic baseline pattern produced by the receiver systemy|. 1983; CS condensation 4 in the high resolution map
(ct. Hjalmgrson etal. 2003). Mundy et al. 1988). Since a detection of an ambient clogﬁﬂIH

) 1 e Yne is very important for a reliable determination of the wi
the two observations-@ kms™). This is also markedly o 5pyndance, we aim at verifying this probable detection, ¢

different from the peak 410 velocity in the Orion KL po- 15 at observing additional ambient cloud positions, in the n
sition (Fig. 4), allowing us to exclude the possibility thafuture.

narrow emission from the KL position has been blended
into the southern position observation.

(i) Asan additional test, we also subtracted the on source d&&. Interpretation
set with an average of itself which was unco_mpens_atnglll Line shapes
for the periodical velocity change due to satellite motion,
so that a narrow astronomical line would be substantiallio illuminate similarities and dierences in our kD, H%BO,
smeared and diminished. This i®t the case for e.g. a and SiO spectra, we show them together in Fig. 6 scaled so
channel stable spike produced internally in the receivéireir red line wings overlap. We note first that all three lin
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“Plateau”), although the apparant presence of a red high ve-

14+ o :%?Oxﬁ locity wing (which HDO clearly lacks) may indicate a minor
o Si20x1.6 contribution from the shocked gas (the proportions being de-
127 termined by the optical depths involved). We will examine this
10 interesting alternative more quantitatively in Sect. 3.2.3.
E 8t 3.2.2. Source size estimates
2 6l An important clue to the interpretation of the water out-
g flow/shock emission is the size and position of the source.
4t Using the integrated intensity across the whole band (excluding
only the very central part), we find that the peak is locatetl 10
2r north of our map centre. This location of the outflow centre is
identical to the one determined by high resolution ground based
0 observations (cf. Wilson et al. 2001). To estimate the source
> size, we have used three methods: i), a 2D Gaussian fit to the
-50 0 . 50 map integrated intensity corrected for the beam response, ii),
Velocity [kms ] a preliminary deconvolution of the integrated intensities in the

Fig. 6. The spectra of Fig. 4 scalgdccording to the legend. Note that®d and blue line wings, and iii), through comparing the centre

the SiO profile was corrected for the OSO 20 m bediisiency before KL water spectra of Odin and SWAS (Hjalmarson et al. 2003).
scaling. The Gaussian sizes all fall within the range’6010’.

In contrast to HO, Hjalmarson et al. concluded, through
a direct OdifSWAS comparison, that the%FD source size is
pointlike in the Odin beam. Governed by the similarities be-
seem to lack evidence for emission features characteristic fgeen the @80 and HDO spectra (see Sect. 3.2.1), we will
the Hot Core or the Compact Ridge. hereafter assume that thé3 sources size is 5i.e., equal
The KO line has, comparedto the SiO line, a central asymy extent of the submillimetre HDO emission from the low-
metry that takes the form of an emission deficiency from th/%locity Plateau (Pardo et al. 2001).
line centre into the blue wing of the water line. We tenta- The H,0 source size in the southern positiori €uth
tively consider the KO profile to show evidence of broad outf kL) is simply taken to be larger than the Odin beam since

flow self-absorption, consistent with what is sometimes seg{x narrow line emission is obviously extended (cf. Fig. 1).
in optically thick lines from expanding regions such as cir-

cumstellar shells (CO; Crosas & Menten 1997), and cometary
comae (Odin HO; Lecacheux et al. 2003, in this issue). Thé-2.3. Water content

steep change in the proposed®iKL self-absorption 0Ccurs \yg il herein attempt a very simple analysis and bring forth
at the systemic velocity of the ambient cloud (8 to 10 K®)s  te\y basic comments in connection with our observational re-

A similar behaviour — narrow absorptions at systemic velogy s A detailed treatment is planned to appear in an A&A pa-
ities — is found to an even larger extent in most of the oyl i the near future, the prospects of which are discussed at
flow sources observed by Odin and SWAS. We tentativelya and of this Letter.

suggest that such water self-absorption, occuring in the line- + yarive the water content, we have used the optically thin
of-sight lower-density outer layer of the quiescent cloud core approximation applied to the%lBD line. In this limit, the

ponent, is an intrinsic radiative transfer property of water '&pression for the water column density takes the form:
warm GMC cores.

n the case of I%EO, there is an apparent _shortage oflemi:N(Hzo) = o(T) Ryt Imb (H§80) 1)
sion compared to SiO out to a very low velocity-30 km s+),
possibly below the %FO baseline. If real (although currentlywherea(T) is dependent on the population distribution temper-
hard to reconcile in view of our KL kD spectrum), the nec- atureT, andsy; is the beam filling factor. We have assumed an
essary continuum that is absorbed should come from the Haotho—pararatio of 3 andN(H,0) is thus an estimate of the
Core angobr the Compact Ridge which are located behind thetal water column densitR is the0/80 isotope ratio here
blue — or near — part of the outflow. taken to be~500 (Wilson & Rood 1994). The integrated main

Another possibility is that the narrower width of thebeam brightness temperaturks,, together with HO column

H%SO line indicates that we see afidirent kinematical com- densities are listed in Table 1.
ponent in this species. A comparison then can be made with Using anny: corresponding to our adopteog‘fﬂ) source
the submillimetre HDO lines observed by Pardo et al. (2004ize of 1%, a rotation temperaturd@ = 72 K (a(72) =
which have similar widths and centre velocities. If the emissidng6 x 10! sK-*kmtcm 2 in Eq. (1)) as found by Wright
from these two molecules does indeed originate in the sagteal. (2000), we obtaibN(H,0) = 4 x 10'7 cm™2. This value
gas, then the EI‘O profile is probably dominated by emissions about a factor of four lower than the column density ob-
from the inner part of the outflow (low-velocity flow, or thetained from pure rotational 40 lines in the 25-4um band
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Table 1.Integrated intensities, column densities, and abundances. estimated size of 80for H,O and the observed peak antenr

temperature (8.1 K), we then find that the excitation temp

Position Im (Kkms™)  N(H,O)? X(H,0)* ature (for thermal emission) must b&6 K. This is close to

reL.toKL H,O HPFO  (cnT?) the HO rotation temperature of 72 K (Wright et al. 2000

However, should the excitation temperature be substanti

O,’O,, 323 186 41078 1x 10749/ 8x 10764 higher, e.g~150 K (Gonzﬂez-AIfonsget al. 2002), we neel

0,-2 240 0.78 9 1013 10°8e . . -

to introduce an additional source filling factor of about 0.4,

3 Using the optically thin LTE approximation with}0 andT = 72K  could be the case if a considerable part of the emission ar

and 25 K for KL and 2S, respectively. in small, dense, optically thick post-shock clumps. Such a fi
:Assuming an KO Gauﬁszia” source size of’15 mentary and clumpy structure is seen overla region in H
For N(H,) = 3 x 10?* cm2 (shocked outflow component). v=1—0S(1) maps by Salas et al. (19§9)Should the HO

4 ForN(H,) = 5 x 10% cm 2 (total H, column through outflow).

© For N(H,) = 10 cm profile sufer strongly from self-absorption (see Sect. 3.2.1)
2) = .

higher excitation temperature is indeed required.

In the southern position (Zouth of KL), we again em-
ploy the optically thin LTE approximation to estimate an ar
(Wright et al. 2000). When estimating the water abundandsient cloud water abundance and note that the peak brighti
X(H20) = N(H20)/N(Hy), it is not obvious whichN(H) to  temperature ratio i§rﬂ%ak(H20)/TpanH§80) = 24> 1, con-

. . . mb
use. For instance, if we adopt the Eolumn density o~-3 x  firming that the H®O line is optically thin. For an LTE tem-

10% cm 2 estimated by Watson et al. (1985) from observatiopgrature of 25 K ¢(25) = 2.38 x 10t sK-2km=tcm2) we
of far-infrared rotational CO lines, we obtain a water abubtainN(H,0) = 9 x 10'® cm2. Using an H column density
dance of k10°*. Alternatively, if we assume that the#0 gas  of ~10?2 cm2 (Dutrey et al. 1993; Goldsmith et al. 1997), w
is essentially the same component as seen in HDO, we inst@ad X(H,0) = 1 x 10°8. This low value may be consideres
find a Plateau water abundance ok80°° (now using theio-  a lower limit since (as suggested in Sect. 3.1) t§&Hbeam
tal outflow H, column density of about & 10?2 cm™2 from filling factor may be as low as 10-15% judging from the clun
Masson et al. 1988), which is more than an order of magize observed by Mundy et al. (1988). As a comparison, Sr
nitude lower than our previous estimate. Both our estimaigsal. (2000) have demonstrated a method using t@ lihe it-
are listed in Table 1. Previous observations of broad watgsif to arrive at an abundance, provided that the line is optic:
line components have all resulted in high abundances, e.g. fRick and arising in strongly subthermal conditions. In thg 2
5) x10™* (Wright et al. 2000, ISO mid-IR absorption lines) position, r(H,0) is estimated to be 5004 = 21 > 1. If we
5x 10 (Harwit et al. 1998, ISO far-IR emission lines), andise the integrated intensity of our narrow compones®Hne
3.5x10°* (Melnick et al. 2000a, SWAS sub-mm emission line¥rom Table 1 together with the Eq. (2) of Snell et al. (here cc
As advocated by these authors, such high abundances arerxted for arortho—pararatio of 3) valid for a kinetic temper-
pected in shock-heated gas (cf. Kaufman & Neufeld 1996). Oatiure of 40 K and assume an idensity of 16 cm™ and the
water abundance may be underestimated in case @ khe same H column density as before (3%cm2), we instead ar-
is optically thick in the Plateau. From the}# column den- rive at a water abundance ¥{H,0) = 8 x 1078,

sity and the observed line width, we fingH3?0) ~ 0.9 for Both our results are inconsistent with the high water abt
T = 72 K. This optical depth corresponds to an expectefince £10°°) estimated for gas adjascent to (but outsid
peak antenna temperature of about 0.5 K for & $6urce the KL centre of activity by Cernicharo et al. (1994) usir
size, i.e., consistent with the observed peak antenna tempéfia-183 GHz water maser line. At present time, we concur w
ture of 0.8 K. An optical depth of 0.9 implies an increase qhe opinion of Snell et al. that the maser line, which originat
our deduced water column density, and hence our water abgam energy levels near 200 K, must trace a denser and war
dances, by a factor 0f1.5. gas component.

Pardo et al. (2001) argue that the gas phase water in theOn the whole and at this stage, it appears that uneq
low-velocity Plateau is more likely the result of evaporatiopcal estimates of the water abundances remain elusive,
of icy grain mantles by radiative heating (in turn explaininghe current work will be continued in a forthcoming pap:
their high HDO abundance). Hence, we find no obvious cohere we aim at including all Orion water mapping data
tradiction in suggesting that the Plateau water abundance naay disposal (from past and future observations, including sp
be smaller than the high value found in the post-shock gastii from both Odin water receivers), in combination with ne
is also worth noting that the Plateau column densities of HDI@L80 and H’O observations. This will make feasable a mo
by Olofsson (1984) and Pardo et al., in combination with thgaborate analysis and modelling, particularly in view of o
H20 column density found here, would imply a high degree @imbition to produce a deconvolved water data cube (using
deuteration (HDZH,O ~ 0.025-0.1) in agreement with earlieMEM-algorithm) that may reveal further details on, e.g., tl
findings for other deuterated molecules in Orion KL sourc&Srion KL H,O outflow absorption reported on above.
(Charnley et al. 1997; Mauersberger et al. 1988; Roberts et al.

2002). AcknO\_/vIedgementsGenerOL_Js f_inancial support from the Resear
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