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Abstract. We report new 1.2 mm continuum observations of the L1:88134N) dark cloud with the MAMBO bolometer

array at IRAM. Combined with ISOCAM and ISOPHOT data at 7 and 2@) this new observation is not compatible with the
results found by Ward-Thompson et al. (1994) with SCUBA and further analysed by Lehtinen et al. (2003) using ISOPHOT
data. Only one bright core, with a northern elongation (the ridge) is detected. We show that this core has an average temperatu
T ~ 7.6 K £ 0.5 K which is one of the coldest temperatures reported so far.
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1. Introduction the pre-stellar core of L183 as detected for the first time
. ) ) Ward-Thompson et al. (2000) and on the extended ridge n¢
L183 is a cold, dark, starless cloud, ideally situated for dg ¢ gection 2 presents the observations and briefly descri

fcai_led studies. Due to its high gala_cti(_: latitude (: +3_7°)’ the data reduction while Sect. 3 discusses the critical ISOPH
it is not polluted by other cloud emission (especially in CONy4¢a reduction in detail and the general results.
tinuum) and its proximity (11G& 10 pc, Franco 1989) pro-

vides a high linear resolution(E 110 AU). In previous stud-

ies, a 15 K dust region has been detected based on IRASObservations

FIR observations (Laureijs et al. 1991, 1995), and colder dust

peaks were identified at = 0.85 mm with JCMT bolometers The ISOCAM LW2 (5.0-8.5um filter) data and all the

(Ward-Thompson et al. 1994, hereafter WT94, 2000). BastsOPHOT data have been imported from the ISO Dz

on these data and ISOPHOT maps, Lehtinen et al. (2003, héiechive!. The ISOCAM LW2 map covers '5x 5 with

after LMLO3) present four cold condensations. However w@ % 6” pixels. The data have been reduced following tl

cannot confirm the existence of all of their sources. method described in Miville-Desenes et al. (2000). Thank:
This Letter, the first of a series on this source (see alf®the dataredundancy and oversampling, the final map cal

Pagani et al. 2002, 2003a), reports the results of a coRyesented with pixels of"3x 3”. The rms nc_>ise in the centra
bined mid-, far-infrared and millimeter continuum study of@'tof the map is 0.005 MJsr. A 2MASS bright star detectec
in the upper right corner of the map has allowed us to corr

Send gprint requests toL. Pagani, the pointing to bette_r thgn"l These ISOCAM data are pre
e-mail:laurent . pagani@obspm. fr sented here for the first time.

* Based on observations made with the IRAM-30m and 1SO, an The ISOPHOT data represent twd 330" maps at 100 and
ESA project with instruments funded by ESA Member States (e200um (see LML03) and a series of declination strips from 1!
pecially the PI countries: France, Germany, The Netherlands and the
United Kingdom) with the participation of ISAS and NASA. ! http://www.iso.vilspa.esa.es/ida/index.html
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Fig. 2. Vertical cut through the core and the ridge. Dust extinction
(from ISOCAM, normal plot) and emission at 1.2 mm (histogram)
Offsets are relative té000 = —2°5218’. FIR1 and FIR2 indicate
the LMLO3 source positions.
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Fig. 1. Image of the core and the ridge in L183. Dust visible extinc- Finally, we also mapped the source with SCUBA at 850
tion (from the ISOCAM 7um map, grey plot) and emissionat 1.2 m nd 450um in Feb. 2001 with a limited success due to

(black contours) The image is labelled in absolute (J2000) coordi- . . o .
nates. The white contour markg =60 mag. The 1.2 mm flux levels medium-quality weather. The 85n map, of similar size to

are: 4.5 (dashed,d, 7 to 22 by steps of 2.5 (3) MJy/sr. Beam the MAMBO map, shows the same emission features but with
sizes are indicated in the lower right corner. FIR1 and FIR2 indicaf@Ore noise.
the LMLO3 source positions.

3. Results and discussion

to 200um (see Ward-Thompson et al. 2002, LML03). We havé 1+ The core and the ridge
used the latest PIA V10.0 reduction package to analyze th@igure 1 presents the MAMBO 1.2 mm map (COﬂtOUfS) super-
(see Sect. 3.2). imposed on an image & derived from the ISOCAM data.
The MAMBO (MPIfR bolometer array on the IRAM 30-m, The ISOCAM 7 um absorption map has been converted to
observing at 1.2 mm with Ilresolution) data were takena visible extinction map using the method described in detail
in December 2001 (117 channel camera) and February 2@2Bacmann et al. (2000) except that the conversion has been
(37 channel camera). We used the fast-mapping approachdene using arH — K’ infrared excess map (Cangsy et al.
scribed by Teyssier & Sievers (1999), consisting of multipl2002 after Lada et al. 1994) instead of using dust emission
fast scans of a large area (2615, each scan lasting approx-and G0 measurements. The result is thus independent of the
imately 75 min. The fast raster maps consisted of azimuthgtual dust temperature and of possible CO depletion. Two re-
scans at a velocity of’8 ! with elevation steps of 24be- gionsoutside the main peakith two different visual extinc-
tween each scan. For each map, we uséiemint wobbler tions (known fromH — K’ measurements) are chosen to set the
throws (between 40and 8(¢'), and various scanning direc-zero and the slope of the conversion. This method implies that
tion to minimize the striping ffects. Pointing and sky opacitythe features seen in the image are due to the absorption from
were checked before and after each map. The typical poitie core only, and not to structure in the mid-infrared back-
ing errors were 3 and the zenith atmospheric opacity waground or foreground emission. We estimate the random un-
in the range 0.1-0.3. The data have been reduced with Nigrtainty on the calibration to be 7% but the global conversion
the IRAM bolometer package (Brogare et al. 1995) and asuffers from the critical estimate of the foreground and back-
skynoise reduction technique described in Motte et al. (200gyound infrared emission (see Bacmann et al. 2000) and the
The final rms is 0.8 MJigr on the map smoothed to’1%es- total uncertainty on the absolute extinction reach&§—33%
olution. Systematic errors in the baseline level might be largerthe peak Ay ~ 150 mag). Figures 1 and 2 show very good
than that because large scald §) features of the map are lostagreement between MAMBO and ISOCAM data. We clearly
due to the dual-beam mapping and reduction techniques. ¥é& a main peak with an elongated feature north-south which
have however estimated that the peak emission cannot beestends in fact beyond the ISOCAM image up to réorth
derestimated by more than 2 M3y The absolute calibration (5,900 = —2°48) as revealed by the cutin Fig. 2. This long ridge
uncertainty is estimated to b&0%. and the peak have remained completely opaqu€ eep ex-
CFHT deep images using the CFHT-IR camera in batidsposures, putting a lower limit 6£40 mag to theAy extinction
andK’ have been obtained in June 2002. These data are pnethat region (see Fig. 2 in Pagani et al. 2003a).
sented elsewhere (Pagani et al. 2003a,b) but are used her&he most striking feature in these ISOCAM and MAMBO
to calibrate the ISOCAM data in terms of extinctioA/ maps is the almost total absence of the LMLO3 source FIR1
see Sect. 3.1). while our peak position is nicely correlated with LMLO3 source
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Raw Data ERD) to the Astrophysical and Application
Products AAP) level. TheAAP data were then corrected fron
the flat-field and projected on the sky using our own proc
dures. We use two methods to correct for the flat-field: (i) \
compute the mean responsivity of the four pixels (by simg
averaging the 4 pixel timelines). The flat-field is then given |
correlating theAAP brightness timelines of the 4 pixels witk
the mean responsivity. The correlation can be done on sele
parts of the strip i.eBnin < B < Bpmax (ii) we project on the
sky the rawAAP data, smooth the strip to remove at first ord
the flat-field pattern, then simulate ISOPHOT observatic
of the smoothed strip (obtain “smoothed” timelines) ar
compare the rawAAP and the “smoothed” timelines. Again
the comparison can be done only for selected parts of
N XTI strip and this process can then be iterative. The results of
two methods are identical and very close to those obtair

Fig. 3. ISOPHOT strip at 20am. For each strip a cut #le = +1.5°  with PIA. The flat-field has to be computed in the mosfutie
is displayed aside_l) Timelines flat_-fielded inthe mostﬂihsg parts of parts of the image (i.e. the low brightness parts), where
thg Clo.‘:jd e;nTo! prcl’.JeCtef? ?rf‘ e};jayl;d. bthagn_eﬁts)tbut Ft’ml?‘i:]ed cl’” d(zlssume that the fierent pixels have observed the same s
a 3’ grid. ¢) Timelines flat-fielded on the brightest parts of the cloug, ghsence of redundancy, this is the only way to compute
E&fl_e(;gn;:uizzt::c:giz_ogooar; irlljif;i?;l(.)&lwzooo = -zassrz. flat-field). For L183 at 20Qum, the difuse parts are chosen a
B < 35 MJy/sr (results are not sensitive to this value as long

we avoid the bright core).

) It appears for L183 that theflise part of the strip wadte
FIR2 (despite an apparent 10-18ffset between the two, Se€gjantly corrected for the flat-field but not the brightest part (t
Figs. 1 and 2). We estimate, from the Fig. 2b of LMLO3, qre). This is also true for the larger map. The flat pattern

200 um peak flux ratiolgry/IFirz Of about 2.7. As the tWo o easily detectable when the data are projected ort g6
sources h_ave almost the same temperature, thelr_ submm F(%@'?n LMLO3 and Fig. 3a) but is clearly visible when data a
flux ratio is almost the same, |.e.2_.3 (this is confirmed by projected on a’3grid without any interpolation (see Fig. 3b)
the FIR1 and FIRZ.sup-mm values in LMLO3 Table 4 when |, ihis case, four sources are detected in the strip; they are
the surface ratiGriry/Srirz = 1/3 is taken into account). In yificially created by a flat-field correction that fails to corre
our MAMBO map, source FIR1 is not clearly detected, leadinge pright pixels. When we compute the flat-field in the brig
to a ratiolgry/Ipr2 Of about 0.55. ISOCAM obsgrvatlons, a%art of the cloud (65< B < 83 MJysr) only one ISOPHOT
well as our large scale SCUBA maps (that are in good agregyrce (with an extension to the north) is detected in the s
ment W|th unpu_bllshed de_lta from_ J. Kirk, private COMMUNICREiq 3c), but in this case thefllise parts of the map clearly
tion) confirm this result with a ratio of about 0.45. Though thgy hinit residual flat-field gects. Therefore, it is clear that the
fluxes measured by WT94 are roughly compatible with oug, fie|d varies in these observations, leading to a system.
we think that they have mistakingly interpreted a piece of theyr yp to 15% of the pixel intensity. This variation preven

ridge as a point source. We also think that the relative propertigs getection of point sources in these ISOPHOT data, as ill
of the FIR1 and FIR2 sources described in LMLO3 are not CQfzied in Fig. 3.

rect, the FIRIFIR2 peak flux ratio being weaker than reported
by a factor of 23/0.5 ~ 5 (as far as FIR1 can be considered as
a point source). 3.3. Dust temperature of the core and the ridge

Dec. offset (arcmin)

Using ISOCAM data as a reference, we are going to eve
3.2. Are there several point sources in the ISOPHOT  ate Tqust for both the core and the ridge from the ISOPHC
strip? and the MAMBO map data. For the ISOPHOT data, the bay

_ground has been subtracted by scaling the IRAGBGEMIs-
In contrast to the ISOPHOT 20@m map, the 20Qum Strip  gjon (g the cloud-free part of the ISOPHOT maps.

benefited from a partial oversampling which helped LMLO3 to If we smooth and reproject either the MAMBO, SCUBA ¢

cross-identify the FIR1, FIR2 and FIR3 sources. In their WOW?SOCAM data to the ISOPHOT 2Q@m resolution £90") and
FIR3 has been detected directly on the ISOPHOT maps. FE [d, we still see the core as a prominent peak, stronger t|

FIR1 and FIR2, they showed that the 2 sources can be deteq fidge. This is not the case in the ISOPHOT map at;#a0

as separate sources on the strip and measure their fluxes ir‘tﬁWﬁ.OS) where the emission obviously reveals the ridge E
timeline data. We show here that the residual ISOPHOT flat-

field pattern prevents the detection of two sources in the cOore e that the very thin gridding gives an accurate image of {
(FIR1 and 2) and could have artificially created FIR3. original pixels projected in the Ra-Dec frame and thus Fig. 3b loc

ISOPHOT C200 data were carefully reduced usoarserthan Fig.3a. This illustrates how misleading ther@projec-
ing PIA V10.0 (Gabriel et al. 1997) from the Editedtionis.

Letter to the Editor
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slightly drops where the core is expected, south of it. The m@ahgeki200,m = 0.006-0.01 crhg™t. A detailed study of the
probable explanation for this fierence between these mapdust will be presented in a future paper.

and ISOPHOT maps is that the inner core dust is too cold to

bring a measurable contribution to the 2,0®|_em|88|0n and Acknowledgements]. R. Pardo acknowledges support for his work
also that the core must be colder than the ridge. The, 00 ¢, gpanish MCyT grant AYA 2000-1784, ESP 2002-01627, AYA
em'sfs"on map does r_IOt trace the ridge and the core at all, 3302-10113-E. We thank A. Abergel and S. Cabrit for fruitful discus-
dicating that all the ridge and the core must be below 10 Kions and help. We thank J. Kirk, & D. Ward-Thompson for communi-
It traces instead a thin warm layer surrounding them. Whigting their SCUBA data prior to publication. We thank both referees
the 100um emission comes solely from this warm layer, it i$D. Galli and D. Lemke) for fruitful discussions which helped to im-
difficult to assess the percentage of 200 emission coming prove this Letter.

from that layer. This requires to know the temperature profile

of the dust. A first, coarse approach can be attempted Usi\g. ances

Zucconi et al. (2001) Egs. (21)—(26) to compute the temper-

ature profile and the 100 and 2@én emissions. Using theseBacmann, A., Andz; P., Puget, J.-L., et al. 2000, A&A, 361, 555
equations, we have considered the ISOPHOT pixel for whighlin. R. C., Savage, B. D., & Drake, J. F. 1978, ApJ, 224, 132
ISOCAM yieldsAy =43 mag (at the ISOPHOT resolution),Broguere’ D., Neri, R., & Sievers, A. 1995, NIC Bolometer Users
l200um = 45 MJy'sr andligo,m = 5 MJy/sr. We have found Guide (IRAM Int. Rep.)

. . Cambesy, L., Beich C.A,J tt, T. H., & Cutri, R. M. 2002
that all the 100um emission comes from a thin outer layer an;\fi% ’25%0 man, » varret, ’ ur, ’

(Av =0-4 mag) (using the standadifuse dust emissivity, praine B. T. & Lee. H. M. 1984 ApJ, 285, 89

Ta00um = 13 x 107 x N(H), Draine & Lee 1984) while gyans, N. J. 1I, Rawlings, J. M. C., Shirley, Y. L., & Mundy, L. G.
only 70% of the 20um emission comes from the same layer. 2001, ApJ, 557, 193

The temperature of this layer drops from 16.5 to 10.4 K g@&ranco, G. 1989, A&A, 223, 313

ing inwards. Towards the core, there remains then 39 magGafbriel, C., Acosta-Pulido, J., Heinrichsen, et al. 1997, in Proc. of the
cold dust to emit 30% of the 2Qdm emission. Its average tem-  ADASS VI Conf,, ed. G. Hunt, & H. E. Payne, ASP Conf. Ser.,
perature igTqusp = 7.6+ 0.5 K (taking into account a flat-field ~ 125, 108

uncertainty of 8 MJysr andk2o0 ;m = 0.18-0.34 crhg™* which Juvela, M., Mattila, K., Lehtinen, K., et al. 2002, A&A, 382, 583
applies for dense clouds, Ossenkopf & Henning 1994). Sinc&ftda: C- J., Lada, E. A., Clemens, D. P., & Bally, J. 1994, ApJ, 429,

: i . i . 694
is an average, this is still an upper limit to the actual inner Co[%ureijs, R.J. Clark, S. 0., & Prusti, T. 1991, ApJ, 371, 602
temperature.

. . Laureijs, R. J., Fukui, Y., Helou, G., et al. 1995, ApJS, 101, 87
Because the core and the ridge are completely thick {t{Qpinen k. Mattila, K., Lemke, D., et al. 2003, AGA, 398, 571

UV-NIR emission, the thin and warm outer layer temperatufgyille-Deschénes, M.-A., Boulanger, F., Abergel, A., & Bernard,
depends merely on the radiation field coming from outside the j_p. 2000, A&AS, 146, 519

cloud and not through it. Thus the outer layer properties showtbtte, F., Andg, P., & Neri, R. 1998, A&A, 336, 150

remain identical in front of the core and in front of the ridgeMotte, F., Bontemps, S., et al., in prep.

In the northern part of the ridge we measége =30 mag for Ossenkopf, V., & Henning, T. 1994, A&A, 291, 943

a 49 MJysr flux at 200um. As for the core, subtracting thePagani, L., Pardo, J.-R., Fich, M., Motte, F., & Stepnik, B. 2002, in
warm layer contribution, we findTgusp = 8.0 + 0.5 K for the Infrared gnd Submillimeter.Space Ast.ronomy, EAS Series, vol. 4,
cold dust. The dierence in temperature between the core and €9- M- Giard, etal. (Les Ulis: EDP Sciences), 145

the ridge can be explained by the fact that the core is so goani, L., Pardo, J.-R., Canesy, L., et al. 2003a, in Chemistry as a

. . Di ic of F i .C.L. M. Fich, i
what denser than the ridge. Indeed, Zucconi et al. (2001) shp%a'n?gfosgggos\ﬂ% o’rvrlr;?tt;onF, eglt; Zoggtr)ryAi A in'sré;n press

that the core temperature drops by 1 K for each tenfold densﬁéglssier D., & Sievers, A. 1999, A Fast-Mapping Method for

increase. _ _ Bolometer Array Observations at the IRAM-30 m Telescope,
These results are compatible with the ISOCAMAMBO IRAM technical note

comparison. The ISOCAM data reach a peak extinction wfard-Thompson, D., Scott, P. F., Hills, R. E., & AmrgrP. 1994,
Ay =125 mag in an 11 Gaussian beam towards the core MNRAS, 268, 276 (WT94)

(or 125 x 107 cm 2 using the standard conversion formulaVard-Thompson, D., Kirk, J. M., Crutcher, R. M., et al. 2000, ApJ,
N(H,) =~ 10%* x Ay cm™2, Bohlin et al. 1978) and we measure 537, L135

a MAMBO flux of 23.3 MJysr (in the unsmoothed map). DustVard-Thompson, D., Anér’P., & Kirk, J. M. 2002, MNRAS, 329,
temperatures in the rangey,ss = 7.0-9.0 K can be derived

from Eg. (1) of Motte et al. (1998) with a dust opacity in thgucconi’ A., Walmsley, C. M., & Galli, D. 2001, A&A, 376, 650



