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Abstract. We have used the IRAM 30-m telescope to maphat the spatial distribution of tHéCO emission in Cep B has an

in the J=2-1, J=3-2 andJ=5-4 rotational transitions of CS,elephant trunk appearance with a peak brightness temperature
the moleculahotspotlocated south-east of the Cepheus OBG@f 48 K. Thehotspotis close to a small bright Hiregion, which
association, at the interface that divides the S 155 diffuse ht believed to be ionized by an internal B1-B0.5 star rather than
region from the Cepheus B molecular cloud. We have also udeain the stars of the OB association (Felli et al. 1978, MWW).
the FCRAO 13.7-m telescope to map the larger scale CSWW proposed that thieotspotind the bright ki region are the

1) emission. The~ 1’ x 1’ segment that has been mapped aroduct of sequential star formation due to shock compression of
higher spatial resolution with the 30-m telescope covers fotlre molecular cloud induced by the radiation from HD217086,
radio continuum sources, one of which (source A) is a blistethe brightest star of the Ceph OB3 association.

type Hi region. By using the CS molecule we analygethe More recently, TOHTFG using NIR and high-resolution ra-
molecular density at the interface region ai)dhe kinematics dio continuum observations were able to resolve this bright H
of the molecular gas at the front. The observations confirm thagion into four distinct components (see Hig. 1): source A,
the blister has created a cavity at the edge of the moleculgiich contains most of the radio flux and has a blister-type
hotspotand is bounded on its sharp side by a dense mlecufasrphology, an extended ionization front (called the RIDGE),
front in pressure equilibrium with the ionized gas. The near—lghd two unresolved sources (B and C). NIR observations re-
star at the centre of the blister (A-NIR) is responsible for itgealed a miniature stellar cluster, with three bright objects near
ionization and for the heating of tietspot the positions of the radio sources A, B and C. Source B is non-
thermal (withS,, ~ »~!3) and its connection with the star
Key words: Hll regions — ISM: molecules — stars: formation -forming complex is unclear. All available indications suggest a
radio lines: ISM rather evolved nature of the blisteniHegion: no HO maser
or molecular outflow are present and the near IR source located
at its centre (called A-NIR) does not show any IR excess.

1. Introduction In this paper we focus on thikotspot(see Fig[1l) with

The Cepheus molecular cloud, at a distance of 725 pc, is a\ﬁiﬁgltly hig_her resoluti.on molecular observatﬁons using amolec-

known star forming region (Hartigan et al. 1986, Sargent 11 ?r Species, CS, which allgws to petter defm.e the mo.rphology,

1979). The O and B stars of the Cepheus OB3 association BFXS'Cal _parame’_[ers and kmer_natlcs qf the high de_”s't_y molec-

responsible for ionizing a large diffuseHegion (S 155), which ular gas in a region of strong interaction between ionized and

lies at the interface between the large scale molecular cloud Apglecular g_as. ) o ]

the OB association (Sargent 1979). The outline of the paper is the following: in Sddt. 2 we give a
The relationship between the Cep B molecular cloud aRgef description of the observations, and in Selct. 3 we describe

S 155 has been studied using radio continuum (Felli Bt al]191%e results. Finally, in Sedl 4, we draw our conclusions.

and Testi et al. 1995, hereafter TOHTFG), recombination lines

(Panagia & Thunm _1981), combined far-infrared (FIR) and CO

(Minchin et al[ 1992, hereafter MWW), and optical and nea?- Observations

infrared (NIR) observations (Moreno-Corral et [al. 1993, arlfjhe multic

" o . s
TOHTFG). A summary of all these observations can be found t ransition €S observations of tHeao_tspotNere_car
in TOHTEG. ried out using the IRAM 30-m telescope on Pico Veleta in Octo-

ber 1996. We observed the US= 2 -1, 3 — 2 and5 — 4, with

Here, we want to concentrate on a small regied@0’) in .
S . rest frequencies of 97.981, 146.969 and 244.936 GHz, respec-
S 155closeto Cep B, whichis the hottE&€ O componentand is tively. The corresponding half power beam widths (HPBW) of

located to the NW edge of the molecular complex. MWWfount e 30-m at those frequencies are’2@8’, and 12, respec-

Send offprint requests ta. Olmi tively.
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Fig. 1. K-band ¢op pane) and optical bottom panél
images (grey scale, logarithmic in both images) over-
layed with the FCRAO map (resoluticnt”) of the
CS(2-1) integrated intensity (dashed contours), inthe
range—15to—11 kms™*, and with the VLA-D map
(resolutiord’) from TOHTFG (solid contours). The
CS(2-1) levels vary from 0.2 to 2.2 by 0.2 K km's

and the continuum emission is in the range from
0.3 mJy/beam to 7.5 mJy/beam. One of the brightest
stars of the OB3 association, HD217061, is barely
visible at the W edge of the map. The other bright
member, HD217086, far more north, is not visible in
this map.

The front-end receivers employed SIS mixers with system The integration time used for the single-scan varied from
temperatures in the rang230 — 350 K at 3 mm,250 — 800 K 2 to 4 minutes in total power mode, and beam chopping was
at 2 mm (in a few spectrdy,s ~ 1700 K), and about 650— carried out by using the wobbler (i.e. a nutating secondary). The
3000 K at 1.3 mm, after correction for atmosphere and telescapeensity scale in our spectra is given in main beam brightness
efficiency. Our spectrometers were two filter-banks with 1 MHemperature?,,. The achieved sensitivities in this scale for
resolution (one of which was splitinto two parts to cover both thietegration times varying from 12 min to 44 min were 0.03 K to
(2-1) and (3-2) lines) and two autocorrelators. The bandwidih®66 K. The flux density to main beam brightness temperature
used in the observations are listed in TdBle 1, together with ttadio for a point sourceS, /T, was 4.7 Jy/K (wavelength
corresponding central frequencies and spectral resolutions.
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50 Table 1. Frequency setups used for the transitions observed: the first
number is the frequency at which the spectrum was centred, the second
indicates the bandwidth, and the third is the spectral resolution. All

values are in MHz

)

% Telescope  J=2-1 J=3-2 J=5-4

S or IRAM 97981; 256;1  146969; 256, 1  244936;512; 1
— IRAM  97981; 70;0.04 - 244936; 25;0.1
“«

<

IRAM 97981; 70;0.08 146969; 70;0.08 -
FCRAO 97981, 20; 0.02 - -

[s/wx 3] ap L[

Table 2. Coordinates of radio continuum sources A and B

-50
50 Source  «(1950) 6(1950)
A 225507.201 622150.0
B 225503.103 622225.0

convert the antenna temperatufg, to main beam brightness
temperature ig,,, = 0.45.

A5 (arcsec)
(@)

3. Results

[s/wx M] Ap L[

3.1. Morphology

,50 1 e 1 ] .
0 0 o “0 3.1.1. FCRAO observations
Ao (arcsec)

The spatial distribution of the CS(2-1) emission shown in[Hig. 1
Fig. 2. IRAM 30-m maps of the CS integrated intensity (in the rangeesembles very closely the CO(3-2) map of MWW around the
—15to—11 kms™') in Kkm s™', toward VLA source A of Cep B. position of thehotspot Our overlay clearly shows that source A
The pointlike source B is visible in the NW corner of the map, whereggs formed between the edge of the elephant trunk and another
source C can be seen at position30”, —10"). The grey scale cor- minor clump located NW of the Hregion, and coincident with
responds to the CS(2-1pp pane) 26" beam) and CS(3-2) emiSSionthda RIDGE and source B. One can also note that the peak of

1"
(bottom panel18™ beam). The small crosses represent the obsery e integrated intensity is not at the interface with the ionization

positions. The contour levels refer to the VLA-D continuum emissio, .
at 8.4 GHz, from TOHTFG, and their range is the same as inl]:igﬁom' butis located more SE and actually the elephant trunk has

Offsets are given with respect to the position of source A listed MO distinct peaks. _
Table2 As in the CO(3-2) map of MWW, the figure clearly shows
the steep drop—off in emission at the molecular cloud edge.

. . he bulk of the CS(2-1) emission is at velocities-of1.5 to
independent). The positions of source Aand B (from TOHTFC!—)M.5 km s-1, slightly blue—shifted relative to the CO(1-0)

are listed in TablEl2. S . ;
. e emission (Sargent 1977), and over a smaller velocity range than
We obtalped further data on the CS(2—1)'transmon inJ ot obse(rve dgby MWV\? in CO(3-2), who detectezi/ em?ssion
uary 1998 with the 13.7-m telescqpe of the Five College Ra {dm —10to —16 kms~ 1. An interesting feature is that most of
Astronomy Observatoﬂ(FCRAO) in New Salem (U.S.A.), US” the emission from the NW clump is concentrated at velocities
ing the new SEQUOIA 32. element focal plane array, althoug_lg to —14.5 km s~ L. The less clearly defined edge of the
for the present observations only 12 elements were aCtua(uMmp at these velocities may also be a further indication of

used. . .
The integration time used for the single-scan was about ggruptlon of the cloud edge, as suggested by MWW.

minutes in frequency switching mode, using a frequency throw _
of 4 MHz. The HPBW at the frequency of the CS(2-1) line ¢3.1.2. IRAM 30-m observations

: ” .
the F(.:RAO telgscope IS about 44md the map was C":lme‘jBecr:luse of the weakness of the lines, CS was mapped by sam-
out using Nyquist sampling. The main beam efficiency usedﬁﬂng at HPBW intervals (at 3 mm), for a total of 12 points

! The Five College Radio Astronomy Observatory is operated with & map=~ 50" x 80", barely CO_Ve"ing the region occupied
support from the National Science Foundation and with permissionky the sources A, B and C. In Figl 2, the CS(2-1) and CS(3-
the Metropolitan District Commission 2) integrated intensity maps are given, overlayed on the radio
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-0.4 bbb b b Fig.4. IRAM 30-m spectra of CS toward VLA source B: position
-16 —-12 -16 =12 (—28.5, 35). We show in the top panel CS(2-1), in the middle CS(3-2),
and in the bottom CS(5-4). The CS(5—4) spectrum has been smoothed

to a0.49 km s~ ! velocity resolution.
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Fig. 3. IRAM 30-m spectra of CS towards two positions around sourc . .
A: position (24, —24) (left columi), and(—30, —11) (right colum). Strength of the emission. The spectra on the left side were taken

The intensity scale is in main-beam brightness temperature. We st%‘/\Posmon(M’ f,24) (hereafter offsets '.n arcseconds with re-
in the top row CS(2-1), in the middle CS(3-2), and in the bottotPECt O the position of source Awill be given) where both CS(2—

CS(5-4). The CS(5-4) spectra have been smoothed ikm s~ 1) and (3—2) reach their maximum integrated intensity, whereas
velocity resolution. the spectra on the right side of F[d. 3 were taken at position

(=30, —11), where the maximum of CS(5-4) integrated inten-

sity has been observed. The results of Gaussian line fitsg(V
continuum map of TOHTFG. The signal-to-noise ratio in thEBWHM, T,,,) and the line integrated intensity, T}, dV, of
CS(5-4) line was generally very low, so we shall not showthe spectra taken at positign-30, —11) and at the nominal
map of this line. position of source B—28.5, 35) are given in Tabl&l3.

Fig[2 clearly shows a noticeable anticorrelation between the In Fig.[4 we also present spectra of the CS lines observed
ionized gas of the blister and the molecular gas inhibespot  towards VLA source B. The mostinteresting feature is the dip in
There is a sharp increase in integrated intensity (and, as tve CS(2-1) line, at a velocity 6f13.6 km s™1, which could be
shall see, also in column density) to the south of the sharp#ss result of some moderate self-absorption. A spectrum taken
side of source A, proving that the blisteriHiegion has cleared at position(—24, +48), i.e. only about 13 arcsec away from
of molecular gas the ionized region and that the sharp side of the peak of source B, also shows a dip at siaenevelocity.
blister faces a dense wall of molecular material infloéspot  These two spectra averaged together give a stronger evidence
just at the edge of the elephant trunk. for the presence of self-absorption. Although more sensitive

Both CS(2-1) and CS(3-2) channel maps show that tbbservations are needed to confirmit, we can exclude that source
strongest emission comes from the S-SE region, where the siiip the cause of absorption. In fact, the brightness temperature
edge of the molecular cloud is very clearly defined. The shamt-3 mm, extrapolated from the observed flux at 3.6 cm, would
ness of the emission is particularly evident for blue-shifted venly be 0.17 K even under the assumption of free—free emission,
locities (Vis: < —14 km s71), whereas at more red-shifted velocer much lower with the observed non—thermal spectral index,
ities the emission is smoothly distributed and it also begins to ahus too small compared to the excitation temperature of CS.
pear along a NW-SE direction, including the centre of source Most probably the absorption comes from cooler foreground gas

The spectra of the CS(2-1), (3—2) and (5—4) lines towardsa slightly blue—shifted velocity with respect to the systemic
two different positions are presented in [Eiy. 3 to show the relativelocity.
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Table 3. Observed (IRAM 30-m) line parameters toward sourcé-/80, —11), corresponding to the peak CS(5-4) integrated intensity, and
source B,(—28.5, 35). The integrated intensity has been estimated in the rarigeto —11 km s™!, and the errors are formald values and
do not take into account the calibration uncertainty.

A B

Line Visr FWHM Tb [ Tron dV/ Visr FWHM T [ Tn dV/
(kms™) (kms™1) (K) (Kkms™1) (kms™1) (kms™1) (K) (Kkms™1)

CS(2-1) -13.2#0.03 1.42:0.08 0.3%0.02 0.59:0.02 -13.36:0.04 1.89:0.09 0.33:0.06  0.64:0.03
CS(3-2) -13.330.02 1.46:t0.06 0.410.03  0.65:0.03 -13.23:0.04 1.80:0.09 0.35:0.03 0.62-0.03
CS(5-4) -13.20.1  1.90t0.20 0.1Z0.03 0.23-0.03 -13.3:02  1.70:040 0.16:0.03  0.17:0.04

50

This result would seem to suggest that the (5—4) transition is
tracing a different volume of gas at this location.
There are variations in the spatial distribution of the line

. 2 Vis:'s. The most red-shifted CS(2—1) line was observed towards
§ = the centre of source A, withi,, = —12.964+0.05 kms™! (i.e.,

S ol S — very close to the systemig, of Cep B). Other positions with

N o 3 lines having red-shifted central velocities are found in the NW-
b 103 E W region, whereas in the S—SE region spectra are more intense

X X X at blue—shifted velocities, withjs, = —13.85 4+ 0.05 km s !
at position(24, 0).
We also note that CS(2-1) @0,0) has a slightly non-
-50 b 2‘0 5 _'20 Gaussian profile, with peak i, = —12.6 km s~'. A two-line
Ao (arcsec) Gaussian fit with a fixed line-width of 1.1 knT$ leads to a

-shi — —1 in-
Fig. 5. Map of the velocity width, in kms', of CS(2—1) (IRAM 30-m blue-shifted component & = —13.75km s™*, almost coin

data). The contour levels of the VLA map are the same as iriFig. 16id€ntwith the velocity of the single line at positini, 0), and
ared-shifted component B, = —12.82km s~!, almost coin-

cident with the velocity of the red-shifted component observed

3.2 Kinematics Eéh spectra at positiori84, —24) and(0, —24), as shown in

The FWHM of all CS lines varies in the rangel — 2 km s, We therefore suggest that the expansion of theédjion and
which means that at the gas kinetic temperature-060 K its associated shocks have accelerated the molecular gas along
believed to be representative of thetspot(MWW), the CS the line of sight both toward and away from us by as muct as
lines are dominated by turbulent or large scale motions. 0.5 km s 1. The emission in the NW-W region probably comes

It is of interest to consider the kinematic relation betwedfom gas which is not directly at the blister skin, and whose
the ionization front of source A and the molecular cloud. Thielocity is~ —13 km s™!, close to the systemic velocity. The
can be done by overlaying a map of the CS line-width with orgi&is observed towards the centre of source A has the most red-
of the continuum emission, as in Fig. 5. The FWHM of CS(2-Bhifted velocity and an asymmetric profile suggesting thatwe are
has a minimum at the centre position and increases S andlggking at emission which is partly produced at the molecular
of the Hi1 region. At positiong24, —24) and (0, —24), i.e. at cloud interface with the blister, on the siceeedingfrom us, in
the direct interface between the molecular cloud and the shagieement with the brightddappearance of this region. More
side of the blister, the CS(2-1) and (3—2) spectra seem to h&egithward, the line of sightintercepts the very interface between
2 components (separatedtyl.1 km s~!, see FiglB), with the the ambient gas and the expanding I-front, causing the gas to be
strongest component being the blue-shifted one. It thus logkcelerated both towards and away from us and giving rise to
as if the line FWHM is higher along the molecular cloud sharfie observed sharp edge in the blue-shifted emission and to the
edge. largest value of the FWHM.

The line-width also reaches a high valuldYW = 1.9 +
0.1kms!)atthe posit?on of source B._At this_position CS(Z—lé:S_ LVG model
and (3—2) have essentially the same kinematic parameters, while
CS(5-4) shows some deviations: it has a wider FWHM andlitformation on local density is provided by the relative inten-
is also slightly blue-shifted with respect to the lower excitatiosity of the three CS rotational transitions. From the observed
lines. The amount of the shift is 0.57 ki's i.e. more than line temperatures we can derive average densities along the line
two resolution channels in the CS(5—-4) smoothed spectrunfi,sight using a “Large Velocity Gradient” (or LVG) model,
and is even more pronounced in two other CS(5—4) spectaasuming uniform density and temperature.
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~14
Visr (km/s)

Fig. 6. IRAM 30-m spectra of CS(2—1) towards positigiiis0) (solid =, } ------- ES
line), (24, 0) (dashed line)(24, —24) (dotted line). ool ! A
=

It is important to note that because of the limited number of f ]
observed points in the CS maps obtained at the 30 m telescope, & ——— ‘ ' —
and also because of the fact that the CS(5-4) transition is both
undersampled and very weak, we considered inappropriate to, , F
attempt any spatial resampling of the CS(5-4) (and also 3-2) |
map to the same angular resolution as in the (2—1) map. On the, = [ E-- 3
other hand, we did not have arpriori model of the source. All X, ST % ]
things considered, we then decided to proceed in the following , , . ! )
way: we selected spectra in the SE and NW regions, and made . ,
a Gaussian fit to theiaverageto compare the resulting peak ¢, ¢ ‘
line temperature with the output of the LVG models. We also E g ]
selected those positions throughoutil®leCS(5—-4) map with Y T S &
the best RMS noise, and averaged all CS transitions at these © 2 Jup 4 6

same positions. Fig. 7. The LVG model results (small circles and dashed line), after
Ir! thg _LVG models we assum_ed a temperature of 60 §'Gaussian fit to the position-averaged line profiles (triangles), in the

a unity filling factor for the position-averaged spectra, angk (top panel), NW (middle panel), and throughout the whole (bottom

adopted the CS-Hcollision rates of Green & Chapman 197&anel) interface regiongi was fixed at 60 K and the hydrogen density

(M. Walmsley, private communication). In this way we avoid thend CS abundance to velocity gradient ratio are listed in Table 4

introduction of any arbitrary hypothesis on the source structure,

as itwould be implied by adjusting the filling factor. The resultSable 4. Results of an LVG model applied to the position-averaged

forthe averaged spectra are shown in[Hig. 7, and are summarigigttra of CS, foi = 60 K.

in Table[4. The excitation temperatutE,,, is about6 — 7 K i .

in the SE region but it increases up to 17 K for the CS(2-1)Région  n X(CS)/(dv/dr) — x

-4

ALL .

e . . . . ><105 ><10—12
transition in the NW region. The CS optical depth is always @em®) (kms!pc )t
<L SE 06 12 0.25
T.he LVG results seem to suggest the presence of a densikyy 1.7 1.9 053
gradient between the SE and NW regions of the 30 m mapsgy | 1.4 25 2.4

although we caution the reader about possible residual beam—
coupling effects in the three wavelength bands observed. These ] ) ) o
effects should be less important when theeragecharacter- and/or a high velocity gradient. It can be a further indication that
istics of the interface region are considered, as in the case“ot IS depleted in the region close to the ionization front.
Fig.[7, at the bottom. Assuming uniform excitation conditions across the line pro-
file, and uniform hydrogen density in the region of emission,
Ithen the CS column densities can be written as:

X(CS)

dv/dr

The CS abundance to velocity gradient rati@df x 1012
km s~ pc~! derived from the LVG model is somewhat lowe

than that usually found in a variety of molecular clouds (see eﬁ'(CS) — 3310 [

Linke & Goldmith[1980) and would require alow CS abundance } poak n AVewi (1)
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where a Gaussian line profile has been taken (Linke & Goldmibke thermalized, this suggests that in later evolutionary stages,
1980). The column density is in units of crh, the frac- as seems to be the case for tispot the molecular densities
tional abundance per unit velocity gradient is in units adre lower. This confirms that the high brightness temperature
(km s7! pc1)~1, the molecular hydrogen density is in cfy  observed in2CO by MWW (48 K) is due to high temperature
and the line width in km s'. Using the values of Tablg 4 we(~ 60 K), lower density molecular gas located close to a heating
derive CS column densities of a few time®'2 cm—2 . source.

These results are in good agreement with the approximated The ratio of CS(3-2) td3CO antenna temperature (using
estimates that can be obtained assuming that the optical dep"3CO value of MWW) is 0.08, about a factor 5 lower than
of the CS transitions is only moderately thick and that the beafe mean value found in the Cesaroni et al. sample. This may
filling factor is unity, and then using the following formula:  suggest that CS is depleted close to the ionization front, as also
11 Tox [K] BKJ(J —1) suggested by the LVG model.

Neop = 7.54107 —5— exp {T} Our higher resolution observations of the CS(2-1), (3-2)
N and (5—4) rotational transitions of ttmtspothave confirmed
/ T, AV [Kkm s71) [cm™2] (2) thattheblister-type Hregion has evacuated a cavity and formed
a sharp dense front at the edge of an extended molecular cloud,
whereB [K] is the CS rotational constant, measured in degregarticularly intense in the S—SW part. The morphology con-
K, and.J is the quantum number of the upper level. firms that A-NIR is the stellar source responsible for the heat-

Fig.[2 shows that much less molecular gas is present alang source of the dust emitting in the far IR and, in turn, of
the line of sight, when we scan the region progressively from thee hotspot as discussed by MWW. To estimate hydrogen den-
SE to the NW, with a strong anticorrelation between radio cosities we position-averaged the spectra in different regions, to
tinuum/optical emission and molecular emission. If, for the sakaitigate the effects of undersampling at the higher frequency
of simplicity, we also assume that the excitation temperature®$ transitions, and compared the resulting spectra with a set
the gas is uniform throughout the observed region, then we g¢é¢ VG models at fixed temperature. We thus found densities
that Fig[2 is also a representation of the spatial distribution of order of 1 — 3 x 10°> cm—3, and total CS column density
column density. ~ 102 cm=2.

In the framework of the LVG approximation each velocity The mean electron density in source M3i§ x 102 cm™3
within the line profile can be interpreted as a phisically indgTOHTFG). Assuming the standard temperature in amégjion
pendent region of the cloud. Then, variation of density alorg 10* K and using the molecular gas temperature of 60 K,
the line of sight can show up as variations in the intensity ratie pressure equilibrium density in the molecular frort is
of two lines. The CS(3-2) to CS(2-1) intensity ratio monotoni{)* cm=3. The molecular density in the larger scale molecular
cally decreases from 1 at blue-shifted velocities, to less tharcloud are much smaller, of order of 18m=3 (MWW). The
1 at more red-shifted velocities in the S-SW region, suggestiRigher value at the front is close to the values derived from the
density variations along the line of sight in this direction, whileyG analysis. The density increase must be produced by shock
itis constant in other parts. compression ahead of the ionization front.

The constancy of the CS line intensity ratio towards the cen- a¢ the southern edge of source A, both the integrated line
tre and in the NW-W region, together with low optical depth?mtensity (i.e., column density) and the line-width of CS(2—
would require that these CS emitting regions have nearly URiy ang (3-2) are enhanced. This effect is more pronunced at
form density along the line of sight. Furthermore, if the opticgjye_shifted velocities, where the integrated intensity shows
depths are less than one (e.g., with a CS abundance to velogiyham edge, almost bordering source A. Line profiles show
gradient ratioX (CS)/(dv/dr) S5 x 107 (kms™ pc )™t gome degree of asymmetry, consistent in some cases with a
atTi > 40 K), then the line ratio is independent &(CS) and  y0_components Gaussian fit. We interpret these effects as an
is basically an indicator of molecular hydrogen density, withiggication of shocked molecular gas in a shell around the blister
value> 1 suggesting densities 2 x 10° cm™>. being accelerated away and towards us.

'_I'_he fact that CS(5-4) |s_observed_ at least t(())wards SOME The line profiles associated with the NW part of our maps are
posmo_ns, and has an.app-reuable frgcﬂgml@ — 27 %) of the consistent with a single component, and emission is observed at
mte_nsny ofthe (2-1)line, is a further indication of the PreSeNG&ss blueshifted velocities. This molecular gas is thus likely to
of high density gas. be associated with the remnant of the dense clump from which

A-NIR originally formed. The coincidence of the NW clump
4. Discussion and conclusions with source B still leaves open the query if this non-thermal

The CS(2-1) and CS(3-2) peak line temperaturés§ K) ob- source is associated with it or not.

served in thdnotspotare much lower than those found with sim-

ilar observations in a sample of dense molecular clumps wheygnowledgementsie are grateful to A. Sievers and A. Greve for

massive stars are just being formed, in which values as highcasying out the IRAM-30m observations. We are also grateful to
10 — 12 K have been observed (Cesaroni et al., in preparatioR)L. Snell for helpful advices, to R. Cesaroni for critically reading
Considering that these lines require densited0% cm=3 to the manuscript, and to an anonymous referee for useful comments.
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