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Abstract. We present submillimeter observations between 20titude (b > 20°) can be well represented by a grey body
and 600 ym obtained with the French balloon-borne instrulaw with an average dust temperatdrig = 17.5 K assuming
ment SPM/PRONAQOS toward the high latitude cirrus clouan emissivity index3=2. Note that the value fa$ could not be
MCLD 123.5 + 24.9 in the Polaris Flare. These sensitive megrecisely derived using the FIRAS data alone. Using the same
surements allow for the first time to study in details the submilataset, Reach et al. (1995) evidenced a very cold component
limeter dust emission of cirruses at the arc minute scale. T, = 5— 7 K) which they claimed is present not only along the
extended cirrus as well as a compact condensation already idgadactic ridge but also at high Galactic latitudes. However, their
tified as anNHj3 core are well detected in the four photometrianalysis was hampered by the existence of an isotropic Far IR
channels of the instrument. We also present preliminary residtdra-galactic Background (FIRB) which was since evidenced
of observations of the same region 180 ym obtained with by Puget et all(1996). Lagache et al. (1998) have shown that
PHOT on board the ISO satellite. The data are consistent witle very cold component is in fact greatly reduced when the
emission from cold dust at 13 K with a steep dust emissiviiRB is included in the analysis and can even be completely
index of 8 = 2.2 for the extended cirrus. This value is consisremoved at high galactic latitudes, within the uncertainties on
tent with, although slightly higher than the one used to descritiee FIRB intensity. In their analysis, they have shown that, at
the FIRAS data at high latitude3(= 2.0). It is compatible the large angular scales observed by FIRAS, the histogram of
with recent laboratory measurements for amorphous silicateshat equilibrium temperature of large dust grains exhibits two
low temperature which indicat@ > 2.0. We show that the low peaks atl5 K and17.9 K which corresponds to cold molecular
value of the dust temperature for the extended cirrus cannotdi@uds and diffuse atomic clouds respectively. The lowest dust
explained by extinction from the surrounding medium and/éemperature for the cirrus component at that scalg iss 13 K.
internal extinction in the cloud. At higher angular resolution than FIRAS, the all sky maps
We propose that the optical properties of dust in regioia$IRAS or DIRBE/COBE (4’ and 40’ respectively) can be used
such as the Polaris cirrus, which exhibit lartf@ ym excess but the highest wavelength available (100 &4d ;m respec-
over their60 um emission, are modified compared to those prévely) are too low to constraifiy andg simultaneously. There-
vailing in the general diffuse interstellar medium in the Galaxjore, little is known about the dust temperature distribution and
This change in the optical properties of large grains is likemissivity law at scales below the DIRBE resolutior7() in
connected to the coagulation of smaller dust particles on largeruses. Note that this information is of prime importance to
size grains. account accurately for the foreground contamination of future
missions aiming at measuring the small scale fluctuations of the
Key words: ISM: clouds — ISM: dust, extinction — ISM: indi- cosmological background, such as Planck.
vidual objects: MCLD 123.5+24.9 — infrared: ISM: continuum In this paper, we present submillimeter d&@(pxm < A <
— submillimeter 600 m) at the 3’ scale obtained with the balloon-borne exper-
iment SPM/PRONAOS toward the cirrd$CLD 123.5 + 24.9.
This cloud is located in a vast region of extended FIR emis-
1. Introduction sion, the Polaris Flare, which exhibits a dust temperatliye<
i ) - 16.7K £ 0.14 K using5=2) at the FIRAS resolution, is signif-
Itis now well established that, on large scales, cold dust existiantly lower than for the average cirruses. Similarly, the cirrus
high latitude cirrus clouds. Boulanger et al. (1996) have Showfc LD 123.5+-24.9 shows a particularly high value of the IRAS
that the FIRAS/COBE (angular resoluti@h) emission at high T/ Iso ratio of 29.5, again much larger than the average value
of 3.2 (Lagache et &l. 1998). It must be stressed that selecting a
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region with such extreme colours tends to maximise the chano@sSeptember 22 1996 during which data could be obtained un-
of detecting cold dust and that the selected region may theder good conditions for more than 20 hours. The fine pointing of

fore not represent the average conditions in cirrus clouds. e payload is ensured by a star tracker allowing night and day
centered our observations on a well defined patch of extinctidatection of stars to a relative accuracy of about 5” rms. Details
observedin deep B band CCD images of that region (seglFig. dtb}he gondola stabilisation and pointing are given in Buisson

which will be presented in more details by Zagury et[al. (1999t al. (1997).

In the following, we refer to this object as tAelephone neb- The focal plane instrument, SPM (“Spectro Photometre
ula, owing to the distinctive shape of the extinction region in tigubmillimetrique”), is a submillimeter photometer observing
B band image (see Figl 1b). simultaneously in four channels at 200, 260, 360 &8@.m

The large scalé?CO(J=1-0) emission of the Polaris Flare(effective wavelengths for a? emissivity grey body spectrum
has been presented by Heithausen and Thaddeud (1990) &r@D K) in wide bandsA\ =60, 100, 200 an&60 yum re-
Heithausen et al. (1993) who evidenced a large body of moleapectively). A detailed description of the SPM photometer and
lar material extending over 40°2 from the tip of the Cepheus the PRONAOS gondola and telescope is given in Lamarre et al.
Flare (Grenier et al. 1989) toward and beyond the Polaris stdQ94). The beam of the instrument is modulated on the sky with
They showed that UBV photometry of stars in this region iran amplitude of 6.0’ at a frequency of 20 Hz using an internal
dicate a distance: 240 pc for the flare. The molecular emis-wobbling mirror. Detection is achieved using four bolometers
sion of MCLD 123.5 + 24.9 has been extensively studied byooled to 0.3 K by two compact, closed cyélée fridges. The
Grofmann et al. (1990) (OH, CO aid CO absorption). Their FWHM beam size, as measured on a map of Saturn during the
H>CO absorption map follows well the overall shape of th#light, is2’, 2/, 2.5" and3.5’ respectively. The in-flight response
IRAS 100 um emission of the cirrus (see their Fig. 1) and showaf the SPM instrument is measured using an Internal Calibra-
the existence of several well defined cores along the cirrus fibn System (ICS) which is composed of two blackbodies at 310
amentary shape. Gro3mannand Heithausen (1992) condueted 370 K. The differential signal of the ICS is injected at the
additional observations of a limited region near the strongesteftrance of the instrument between each observations using a
these clumps in several rare isotopes and high dipole momerdvable mirror. The analysis of this calibration signal (Pajot
moleculesC'®*0(J=1-0 and J=2-1}2CO(J=1-0) HCO*(J=1- et al.[1999) over the 21 hours of data taking showed variations
0), HCN and HNC (J=1-0) andH3(J,K=1,1 and 2,2)) at higher of the response lower thart% in all 4 bands and a relative
angular resolution. They detected two well defi®H; cores uncertainty between photometric bands of less tf&dn The
in this region which can also be seen in HNC ahdO™. The absolute calibration of the ICS was checked in flight against a
two NHj; cores happen to correspond exactly to the two enf8 x 10’ map of Saturn which we also used to precisely mea-
of the telephone shape seen in B band extinction. In particulsuye the beam shapes in the four bands. The relative flux values
the northern end of th&elephone nebula, which we observedin the four bands agree well with the expected spectrum for the
with SPM corresponds to theH; clump labelledNH;s -A by  planet but is abolit5% below the flux level predicted by models
GrolRmann and Heithausen, while the Southern one correspoofdfe planet’'s atmosphere. It is not clear whether the difference
to NH3; — B. For the sake of comparison with molecular dataeflects an actual calibration trend or uncertainties in the model
we will adopt their distance estimate of 200 pc for the extendeded to describe Saturn’s atmosphere emission (see Pajot et al.
cirrus MCLD 123.5 + 24.9. Recently, higher angular resolut1999 for a full discussion). In the following, we adopt the cali-
tion molecular observations of the der$83 cores have been bration given by the ICS before and after the observation of the
presented by Falgarone et al. (1998) as part of an IRAM 3Qrinrus, without further correction for the discrepancy on Saturn
antenna key program. and we quote an absolute uncertainty on the fluxe$ % and

We present the SPM data in Sédt. 2 and additional recentelative uncertainty between band<&§.

ISOPHOT observations at = 150 um in Sect[B. We derive We observed a 30’ cut across thi€CLD 123.5+24.9 cirrus
physical parameters for the clouds in Sgct. 4 and discuss tfeud on September 23, for 40 minutes between 9:37 and 10:17
results in Secfl]5. Our conclusions are presented in[Sect. 6. TU at the ceiling altitude of 35 km. The observations where cen-

tered on the position of the extinction patch seen at the center
2. SPM/PRONAOS observations of the B band image shown in Fig. 1bafyso = 1"45™37.87%,

d1950 = 87°27'26” (I = 123.69°, b = 24.93°). We obtained 35
The balloon-borne experiment PRONABXSPROjet NAtional  scans at a constant elevatiorofi7° at a speed of 30/s with a
d’'Observation Submilletrique”) consist of a gondola hostinggeam modulation distance along the scan direction of 6.0". Suc-
2m segmented submillimeter telescope. The first flight of th@ssive scans were separated by 3” in elevation. The resulting
instrument was performed in September 1994 and gave opbttern observed on the sky is shown in Elg. 1 superposed to the
limited scientific results (see Ristorcelli et al. 1998) due RAS 100 4m map and adeep B band CCD image of the region_
pointing problems. The observations presented here were ¢he \/-shape is due to the combination of the rotation of the sky
tained during the second flight from Fort-Sumner (NM, USAguring the observations and the slight elevation offset between

oo N
1 PRONAOS was built as a national cooperation involving@eetre scans. The star used for pointing is oml§® away from the cut

National de Recherche Scientifig(@\NRS) and theCentre National C€Nter so that pointing errors induced by inaccurate corrections
d'Etudes Spatiale€CNES). for the swing motion of the gondola were always sma&llq’).
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Fig. 1a and b. Sketch of the positions observed with SPM/PRONAOS in the Polaris cirrus cloud overlaid on thd 0RAS map @) and a
deep B band CCD imagé) of the region. The 00 um levels in both figures start at 6 MJy/sr with an increment of 1 MJy/sr. Note the white
region of extinction in the B band image corresponding toThkephone Nebula.
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Fig. 2. Temporal signal in the00 pm band obtained during the observationdd€LD 123.5 + 24.9. Vertical lines delimits each of the 25
individual scans through the source. The global spline baseline applied to the data (see text) is also shown.

The data was deglitched using a standard temporal algoritimthe data reduction to deconvolve the signal from the dual
The deglitched signal measured in &® ;m band for the 35 beam response (see S&tt. 4) forces the edges of scans to be zero,
scans is shown on Figl. 2. A coherent large scale pattern is abd the above advantage is lost in the restored data. However,
vious in all scans. It is also clear that long term fluctuations wfe found that the global baseline follows the low frequency
the zero level are present in the data. We correct for theseuayiations of the signal more accurately than the usual baseline
averaging the signal of each scans and globally remove a splimecedure, leading to more stable results during deconvolution.
curve constrained on the average points from the raw data. Fig[3 shows that the large scale emission of the cirrus is de-
average values and the resulting baseline used are showneated in all SPM photometric channels with a shape similar to
Fig.[2. The signal averaged over all individual scans is shownthmat of the100 xm. In addition to the extended cirrus emission,
Fig.[3. Compared to the usual baseline procedure which is to agoint-like source is clearly seen near the center of the cut with
move baselines based on the scan edges on a scan by scan liasigroper beam throw distance. This source corresponds to the
the global spline procedure has the advantage not to constrBifephone nebula.

to zero the dual beam signal at scan edges. This is important

here, since the western part of the cut is not lying on a flat rg@- 1SO/PHOT observations

gion of the100 um sky (see Fid:1). The high signal level seen

in the averaged scan signal at offset-10’ in Fig 3 is actually Ve obtained a map of the region observed with SPM in
MELD 123.5 4 24.9 at 150 pm using the PHOT instrument

a measure of that emission gradient. The method used la
(Lemke et al.1996) on board the 1SO satellite. This obser-
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Fig. 3. The left panel shows the average dual beam signal along the 30’ cut observed by SPM and simulated in the PHQTG(npap at

(see text). Error bars show the representative rms dispersion between-=8aijisThe dashed curve shows the simulated IRAS pm dual

beam signal rescaled as described in the text. The amplitude of the beam throw (6’) is also shown. The right panel shows the SPM signal after
deconvolution from the dual beam pattern, as well as the signal at the same positions in the PHOT50gpatRight ascension along the

cut increases to the left.
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Fig. 4. ISOPHOT map around thEelephone region observed at50 um. The lower contour and contour interval are 30 MJy/sr and 5 MJy/sr
respectively. The range of positions observed using SPM is also shown the filled symbols. The beam size of the SPM/PRONAOS photometric
channels is also shown.

vation was part of an open time program (COLDCORE, Ptiveen successive frames. The PHOT data was treated in a stan-
G. Serra) dedicated to complement SPM observations towalatd fashion (deglitching, linearity correction of the ramps, dark
shorter wavelengths. The ISOPHOT map consists of an elarent subtraction) using the PHOT Interactive Analysis (PIA)
gated 80’ x 5’) raster with AOT P22 covering precisely thevV6.5. The calibration of the data was derived from the Fine
region observed by SPM (see Hi§j. 4), with some overlap b@alibration Source (FCS) measurements obtained before and
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Table 1. Brightness and fluxes measured for the extended cirraffsets -4’ and -8'. These positions correspond precisely to the
MCLD 123.5 + 24.9 and theTelephone condensation. offset locations of the 2 maxima detected in the ISOPHOT map
at150 um and theH,CO cores. Although we did not observed

right toward these two condensations with SPM (sedFig. 1), itis

Instrument A MCLD 123.5 + 24.9 Telephone

s gén '\(/)Ileé:(r;_ng Jyt3a likely that the faint maxima detected in the SPM profiles are due

' ' Y to these condensations passing through the lobe of the instru-
IRAS 100 4.211.18 1.9%0.17 , .
PHOT 150 20.22.4.0 11.3:3.4 ment (roughly 1.5 off-center). Any attempt to derive the spec-
SPM 200 31859 22 4-4.0 trum from these two condensations from our SPM data would
SPM 260 25755 23.3k5.4 require knowledge of the beam shape and absolute pointing re-
SPM 360 17.82.8 22.8:5.9 construction in the cross scan direction to an higher accuracy
SPM 580 5.%1.2 7.6:5.5 than is presently available. Instead, we concentrate on the spec-

trum of the extended cirrdd CLD 123.5 + 24.9 and that of the
Telephone nebula in the following.

after the observations on the sky. Note that the calibration sig-
nal shows no systematic drift for the C200 detector observationg. Spectrum of the extended cirtd<CLD 123.5 + 24.9

so that no “drift handling” was necessary under PIA. The beam ) ) )
of ISOPHOT atl50 um is about 2'. We derive the spectrum of the extended cirrus by performing

The map obtained alt50 um is shown in Figl#. The ex- a linear correlation between the average deconvolved profile at
tended cirrus is clearly detected. Two emission peaks are 190 #m and the corresponding profiles obtained from the PHOT

cated outside the region covered by the SPM observations. Fig? a150 um and the SPM data, in a region excluding the 6’
brightest one, south of the SPM cutatyso = 1"43™00.0° offset region around tH€elephone position. The coefficients of

S50 = 87°24'26" (I = 123.67°, b — 24.88°) corresponds ,to the correlation lead to the values given in the first column of Ta-

the H,CO absorption core labelle,CO-B in GroBmann and PIeld, which have been scaled to ma_t_chlth@/um br|ghtnes§ of
Heithauser{ (1992). The one lying north of the cutags, — WCLD 123.5+24.9 atits peak position{6’ <offset< —37).
1h34m14.95, 81050 = 87°24'57" (I = 123.56°, b — 24.86°) The qupted uncertainties fo_r the SPM values reflect the_ rms
was also apparent in thelif,CO map, although with a |esserd|sp<a_rs[on between successive scans, as w_eII as the relative un-
contrast. The darlelephone nebula now appears as an E_Né:ert_alntles between the photometry in the cﬁﬁerent channels of
extension of the cirrus emission. Note also that some fainf8f instrument’%) and the formal error derived from the cor-

emission is detected at the eastern end of the map. relatign with thel00 pym emission. Note that thé0 ym is un-
certain because when going to short wavelengths (100 pm)

the cirrus becomes weaker and an additional component with
higher 60/100 fills the region around the cirrus. We have per-

We simulate the SPM observation raster on the 60, 100 dqgmed a correlation study of IRAS and DIRBE brightnesses
150 um sky by extracting from the IRAS ISSA maps at 60 an@Ver a7° region around th&ICLD 123.5 + 24.9 cirrus in a re-
100 gm and from our ISOPHOT50 m map the brightnessesgion showing similar brightnesses as the cirrus. We found that
ateach scan position, as it would have been observed with SBIV, IRAS brightnesses have to be increased %y and1.1%
taking into account the SPM observing positions, beam size a0 and100 um respectively to match the better calibrated
modulation on the Sky_ The resumng simulated dual beam SBLRBE values. The IRAS values in Talile 1 have been rescaled
nal at 60, 100 and50 um is then treated exactly as the spmaccordingly. All values have been colour corrected using the
data. Individual scans (including the simulated ones) are thgfual filters transmission and a grey body spectrum of the form
deconvolved using standard inverse Fourrier filtering (Emersénoc ¥ B, (Ta) with 3 andT; derived iteratively with the best
et al[1979) and averaged for each position along the scan. N#tévalues in Tablé12). No additional photometry corrections
that the deconvolution artificially constrains the deconvolvedher than those implemented in PIA V6.5 were applied to the
signal to be zero at scan edges. The resulting dual beam EROT data atl50 pm, although we are aware that corrective
deconvolved average profiles are shown in[Hig. 3a[@nd 3b f&ctors might have to be applied to correct for far side lobes
spectively. They are compared to the average simulated IRRYdenced in the PHOT beams and that future versions of the
100 um profile scaled to match the intensity of the extende@duction software will likely include an improved treatment of
emission (see Seft%.1). drifts. Given the remaining uncertainties on the absolute cali-
It can be seen from Fif] 3 that the large scale shape of ff@tion of PHOT data, we assigned@/ uncertainty to this
averagel00 um profile is similar to that observed at longefmeasurement and disregard it in the spectral fits.
wavelengths with SPM. Apart from the extended cirrus, the sub- The besi fit to the SPM and IRAS data @00 um, taking
millimeter emission counterpart of the dafklephone nebula into account the uncertainties on each measurement, leads to
seen in B band absorption is now clearly visible in emission ih=2.2 andZ3=13.0 K. Note that the high values for the index
all SPM channels at offset position -0.5’ while it is not detectdd mainly imposed by the large rise (by a factor of 8) in sur-
inthe ISSA100 m profile. Itis also clearly seen in tHg0 ym  face brightness from00 pm to 200 um. If the spectral index
ISOPHOT profile. Two fainter structures are also detected igforced to 2.0, the best” fit is obtained for7y=13.6 K. Both

4. Results
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Fig. 5aand b. Spectrum of the extended Polaris cirraggnd the Telephondj. The data are from IRAS (diamond), ISOPHOT (upper triangle)
and SPM (circles). The begt grey body fit to the data with filled symbols is shown by the dotted lifig=(3.0K, 3 = 2.2 andT,=12.9K,

B = 1.54 respectively). The dashed line is the best fit with= 2.0 (T4=13.4 K andT3=11.5K respectively). The dot-dash line shows the
spectrum of a typical high latitude cirrug{=17.5K andg = 2.0).

spectra are shown on Fig. 5a. The fit with2 is barely consis- 7.31073* W/H for dust in the diffuse HI medium at high
tent with the error on the SPM measuremert(t,m. Thisis galactic latitude Ty =17.5 K, 8 = 2). This is likely to be
confirmed by the uncertainties @iy andg reported in Tabl€]1l more accurate than previous estimates which were based on
which corresponds to thi8% confidence level for each individ- IRAS data only. In the Rayleigh-Jeans limit, we scale this
ual parameter for the begt fit. Note that the SPM brightness atvalue to account for the lower value @ observed toward
200 and260 ym appear respectively higher and lower than thelCLD 123.5+24.9 and therefore us@ ,,, = 5.41073* W/H
best fitted grey body curve. Such a behaviour has beenidentifiedhe following. The total gas column density then writes
previously in several SPM spectra of cold dust condensationg; = 6.91 By, 1021 H/ecm? where By, is the bright-
We can exclude that this is due to the contribution oftHecool- ness at 1 mm in MJy/sr. In order to derive physical quantities
ing line at158 xm in the SPM200 m channel, since this would which are directly comparable with tHé CO study of GroR-
require a contribution of the line* /FIR ~ 5%) well above mannet al. [(1990), we average the IRAB0 ym emission
the value usually observed in our Galaxy(/FIR ~ 0.7%: over the same area on the sky (A57°?), which is obtained
Shibai et al.” 1991, Wright et al.1991) or for external galaxiebove the 9.5 MJy/sr level a0 ym and leads to an average,
(CT/FIR = 0.1 — 1%: Lord et al[1995). The effect could alsobackground subtracted brightnessify = 1.36 MJy /sr. As-
be due to a slight systematic calibration error in @6 ym suming thatMCLD 123.5 + 24.9 as a whole emits according
channel which has shown to be more sensitive than othergdahe spectrum in Fi§]5a, this converts to a mean brightness
external perturbations. However, we cannot exclude that ts,,,, = 0.23MJy/sr, Ng = 1.610*' H/cm? (or A4,=0.8
might be due to a broad emission or absorption feature in thrag), a total gas mass M4M, and a mean gas density
range 18000 um in the emission spectrum of large dust grainsy = 490 H/cm?®. The gas mass derived here from the dust
in cold regions. Such features could affect our estimate of tamission is significantly smaller than the mass that Gro3mann et
dust temperature and the spectral index. For instance, the lastlerived from their3CO data $2M,). The difference be-
x? fit to the data excluding the SPM channebad ym leads tween the two estimates(25%) is higher than the uncertainty
to 8 = 2.08 + 0.24 andTy=13.7 £+ 0.7 K while excluding the in our data. It could be due to our assumption that the dust
260 um channel gives? = 2.3 + 0.24 and743=12.7 + 0.7K. emission spectrum derived here prevails over most of the re-
These values are within the uncertainties given in Table 2 whiglon detected it3CO . However, interpreting the mass differ-
we adopt in the following. ence by a change in the dust temperature would require the dust
In their study of the IR/HI correlation based on COBEemperature in the area of the cirrus not mapped by SPM to
data and the recent HI survey from Dwingeloo (Hartmann abeé 73 ~ 10 K. We consider it a more likely hypothesis that the
Burtori 1995), Boulanger et al.(1996) derived a dust effectigdeist emissivity used to derive the dust mass, which was obtained
cross section per H atomy = 1072° (\/250 um)~2cm?, from the IR/HI correlation in the diffuse Galactic medium, is
which converts into a dust emissivity &1 mm ofe,,,, = actually too high for a region such &8CLD 123.5 + 24.9,
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Table 2. Physical parameters derived fibfCLD 123.5 + 24.9 and The besty? fit to the IRAS and SPM data is obtained for
the Telephone. 0 = 1.54 andTy = 12.9 K. Since the extinction is probably
much higher for this object than within the cirrus (see Table 2),

MCLD 123.5 + 24.9 Telephone the low value of the emissivity index evidenced here could well
Tu (K) 13.0198 134708 129714 11 5tld be due to mixing of contributions from dust at different tem-
B 227037 2.0 1.54%035 2.0 peratures along the line of sight. The fact that the apparent dust
Nu (H/em?)  1.610% 511077 temperaturd’; is of the same order as for the cirrus can also be
Av(mag) 038 267 i explained this way, since grey body fits always produce higher
&P;g&lg)) ‘2120 i'; 10 temperatures for lowes values. In fact, if the spectrum of the

point source is fitted using = 2, the temperature becomes
T4 = 11.5K significantly lower than the equivalent value for
the extended cirruslfy = 13.4 K). As for the cirrus spectrum,
it can be seen that SPM data-points in the ratfe— 300 pm
are not well represented by the modified black-body.

where the dust is significantly colder. However, a definite con- The flux of theTelephone extrapolated to\ =1 mm is
clusion on this important point will have to await the results of & 1.9 Jy Which corresponds to a brightness averaged in our

complete mapping fICLD 123.5+24.9 in the submillimeter. Smallest beam (2’ diameter or an equivalent radius of 0.058 pc
at 200 pc) of7.15 MJy/sr. Using the same conversion factor as

previously for the cirrus (i.8.2 10734 W /H at 1 mm), this leads
to an average H column density 8f; = 5.110%2 H/cm? or

In order to subtract a realistic baseline corresponding to tde=26 mag and a mean densitynaf = 6.7 10* H/cm®. Note
extended emission from the cirrus, we use the average dedapwever that the submillimeter emission of the Telephone is
volved100 um profile which we scale using the average coloufot resolved here, so that the column density and density fig-
of Table[1. Fig:p shows the difference as well as the in-scHFES given above should be considered as lower limits. Would
shape of the SPM beams derived from our Saturn maps. TA@st of the submillimeter emission come from ¥ core de-
comparison shows that tiEelephone is point-like along the tected by GroBmannand Heithausen (1992) (equivalent radius
SPM scan direction in the 4 bands. In order to derive the fi@%0.7’), these figures would have to be increased by a factor of
of the source, we assume that the same holds in the cross-gsarhe total mass derived from our observations M at a
direction. Since only very limited information is available crosglistance of 200 pc. Given the above uncertainties, the physical
scan at the location of the source in our SPM observations, tAgfameters derived here from our SPM measurements agree rea-
hypothesis cannot be tested from our data only. In fact, b&@nably well with those proposed by Grofimann and Heithausen
the B band extinction patch and the0 pm PHOT maps in- from the analysis of their molecular data. Théil®O data in-
dicate that the object is elongated in the S-SW direction. THigatedny ~ 3.610 H/cm® and a mass o2.3 M, within
assumption is therefore likely to underestimate the total flux 807 pc while theilNH; data lead touy ~ 810* H/cm?® and

the object but should not greatly modify its spectrum since tRe"4 Mo within 0.04 pc. Our mass estimate is therefore higher
same assumption is made at all wavelengths. The flux valuesti@ theirC'*O mass by a factor of 1.8.

reported in Tablg]1. The quoted error reflects the uncertainty of

the SPM measu_rement. as well as the uncertainty on the pa'g.kbiscussion

ground subtraction, which we estimated by comparing various

baseline subtraction methods. The flux @@ ;m was obtained The data presented in Sédt. 4 for the citlELD 123.5+24.9

by coadding all IRAS scans passing through the source, usindicate a fairly steep dependency of the dust emissivity with
the SCANPI software available remotely at the Infra-red Provavelength ¢ = 2.2+0.27) which is consistent with the canon-
cessing and Analysis Center (IPAC). The source which hasiecal value 5 = 2 extrapolated from NIR measurements for
entry in the IRAS Point Source Catalog or in the Faint Sour@&D amorphous or crystalline material (Draine and [Lee 1984,
Catalog but is detected a00 ym with SCANPI, with a S/N Emerson et al. 1979, Pollack et[al. 1994). Note that Kramers-
of 5. The flux at150 um was computed directly from the mapKronig relations impos@ > 1 as a physically acceptable limit

in Fig.4 from a cut passing through the source at constant @tmersoin 1979) but that there is no firm physical ground to the
evation, using only the signal away from the extended cirrasmmon belief that should satisfy3 < 2. In fact, experimen-
(i.e. toward increasing right ascension from the source). Th&é evidences exist that astrophysically relevant material may
was prefered over using the simulated cuts of [Hig. 3 in whittaves > 2. Koike et al. (1995) have noticed that this index for
the signal from the point source suffered contamination with ti@arbon based compounds increases with the degree of crystal-
extended emission frodd CLD 123.5+24.9 and poor baseline lization and have measured values ugte- 2.7 in the range
subtraction. The comparison of the signal along the ISOPH®U-500 ym at room temperature. The recent laboratory mea-
cut with the PSF given in Puget et al. (1999) shows that tBarements ofj in the submillimeter range at low temperatures
Telephone is resolved by the ISOPHOT observations. The réy Agladze et al! (1996) has shown that the emissivity index of
sulting spectrum is shown in Figl. 5b. some bulk amorphous silicates precursors sucklg®.5iO,

t Average values in a 2’ diameter beam.

4.2. Spectrum of the Telephone nebula
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R0 E SPM 200 um < 100 pm and SPM values in the same way as for actual data with
%8 £ 3 [setto2. As mentioned earlier, the cirdisCLD 123.5 + 24.9
55 < is part of the large scale Polaris Flare which could contribute
72: = a substantial attenuation of the ISRF. We account for the ex-
20 F SPM 260 pum 3 tinction in the flare by using an incident radiation field on the
15F 4 cirrus of the formI SRF()\) x exp( — 7a(A)/2) in the model,
12 E 3 whererg () is the total extinction through the flare assuming a
0F < standard extinction law and a given total extinction of the flare
SF = inthe visibleA. We therefore assume that the cirrus is located
15¢ SPM 360 um = atthe center of the flare in all directions, which probably over-
1O§ 7 estimates the shielding. Fig. 7a shows the apparent dust tem-
SF 7 perature derived from the fit as a function4f. As expected,
oOF 1 the dust temperature decreases steadily withstarting from a
= 3F SPM 580 pum .7\ 2 value slightly lower than the canonical 17.5 K f4f'=0, due to
N /o < the attenuation within the cloud. It reaches the observed value
ER 7 of 13 K nearA?=4.5 mag and is consistent with our— o
-1 2 error bar forAf! > 3 mag. Explaining the low dust tempera-

ture observed towardICLD 123.5 + 24.9 by the attenuation

of the radiation field in the flare would therefore require the av-
erage visual extinction through the flare to be larger than 3 mag
Fig.6. The solid line shows the profile of the emission from th¢ Ny; ~ 6.0 102* H/cm?), so that the region detected by SPM
Telephone nebula (point source near offset=0) obtained by subtractiggould be screened by Av=1.5 magin any direction. Note that the
the baseline shown in Fidl 3 (see text) in the 4 SPM bands. The dasBg@ye calculations assumed spherical symmetry, homogeneous
line shows the beam shape of the instrument in each band. medium and thayICLD 123.5 + 24.9 is located at the center of

the flare. This is unlikely true sinddCLD 123.5 + 24.9 is ob-

and2MgO.SiO, strongly varies with temperature and is higheYiously elongated, likely inhomogeneous and not at the center
than 2 between- 5 and 20K, reachingd = 2.5 around 10K. Of the flare at least in the plane of the sky (see[Eig. 7b). These
The SPM/PRONAOS data presented here show that dust erdgsumptions tend to underestimate the radiation field intensity,
Sivity indexes h|ghe|’ than 2 may indeed be present in cold &2 that the curve in FI 7a must be considered a lower limit to
gions of the ISM such asICLD 123.5 + 24.9. Unfortunately, the actual dust temperature.
most of the uncertainty on oyt measurement arises from the Fig.[db shows a large scale map of the visible extinction
behaviour of the spectrum between 200 a6@.m (see discus- toward the Polaris Flare obtained through star counts in the
sion in Sec{_411) which departs from a grey body law. SensitiZdM-USNO catalog (Monet 1996) in the B band, following the
measurement ofICLD 123.5 + 24.9 in the millimeter range Procedure described in Cangéisy (1998) and Camésy (1999).
would greaﬂy he|p improving the accuracy 6n An adaptive grld with a fixed number of stars per cell (20) is
In order to assess whether the low temperature measured/g2d to perform the counts, so that the resolution ofthenap
wardMCLD 123.5+24.9 can be explained by a decrease of théaries with position, following the local stellar density. It varies
Inter-Stellar Radiation Field (ISRF), we model the dust emi§om 4.5" to 5.2" in regions of low extinction from the bottom
sion of the cirrus using a self consistent radiative transfer afftthe top of Figl¥ due to the Galactic gradient and reaches 5-8'
dust emission model similar to that used in Bernard et al. (199tgward the flare. The counts are then corrected for the variations
The cirrus is represented by an homogeneous spherical dust@ithe background stellar density with Galactic latitude, in order
gas condensation with a2 density distribution, a mean ex-to take into account the intrinsic Galactic structure. Systematic
tinction of A, = 0.8 mag, a diameter of 0.78 pc (correspondingfrors are believed to be 0.25 mag. It is worth noticing that
to the surface of the molecular emission region) and a total m&3¢ method assumes that all stars are located behind the struc-
of 24 M. We used the dust composition and the ISRF adoptiie producing the extinction, which tends to underestimate the
by Désert et al[(1990)(DBP) as representative of the local v&Ktinction, in particular toward low Galactic latitudes. In the
ues in the solar neighbourhood. The cirrus is heated from @®se of the Polaris flare, we estimated from the Galactic model
outside by the ISRF and the local radiation field is computed@tBesanon ObservatoBthat less thag¥% of the stars used in
each position in the cloud through a standard radiative transfe@ counts are in fact foreground stars, leading to a negligible ex-
calculation. The dust emission is calculated according to thgction correction. The extinction value measured in the map of
model of DBP, which fully takes into account thermal fluctuaFig.[db for the cirrusMCLD 123.5 + 24.9 is ~ 0.8 mag which
tions of grains and ensures self-consistency between emisdfofompatible with the value derived from our submillimeter
and extinction. The output spectra from the model are avéreasurements in SeCi¥.1. In the extended region surrounding
aged over a cut though the cloud similar to that observed WLD 123.5 4 24.9, the extinction of the flare is measured to
SPM/PRONAOS. We then compute the average brightness in
the SPM and IRAS filters and perform a legdffit to the IRAS 2 through http://www.obs-besancon.friwww/modele
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Fig. 7aand b. aApparent dust temperature computed for a dust cloud similsi@d.D 123.5 4 24.9 (see text) as a function of the total visible
extinction of the surrounding flare. The vertical line4ft=1 mag shows the upper limit to the observed extinction of the flare. The horizontal
lines show the dust temperature observed towd€tlL.D 123.5 + 24.9 for 5 = 2 (T4 = 13.4 + 0.8K). The downward arrows show the effect

of decreasing the ISRF by a factor of 2 and3Jap of the visible extinction toward the Polaris Flare (see text). Lower level and level interval
is 0.2 mag. The location and size of Hify. 1 is shown by the square symbol.

be < 0.8 mag. We take the elongated geometry of the flare into We therefore conclude that neither the extinction nor lo-
account to the first order assuming a cylindrical geometry andl variations of the ISRF intensity can explain the low tem-
a similar shape along the line of sight than in the plane of tiperature observed towalllCLD 123.5 + 24.9. As mentioned
sky, using the aspect ratio of the contoly=0.4 mag in Figll7b. earlier, the cirrudMCLD 123.5 + 24.9 exhibits unusually low
We obtain an effectivel, through the flarel! <1.0 mag. This values of the 60/100 IRAS colour ratio. In the frame of dust
value is much lower than required { >3 mag). Therefore, the models which take transient heating of small dust particles into
extinction through the flare is too low to explain the low dusiccount, this is taken to indicate a lack of Very Small Grains
temperature observed towaxfiCLD 123.5 + 24.9. (VSG) which dominate thé0 um emission over the larger size

In principle, the low dust temperature could also result frograins which contribute most of thé0 ym. Fig[8 shows that
the local ISRF being weaker than in the solar neighbourhode 60 ym emission towardCLD 123.5 + 24.9 falls some-
due to a lack of stars in the Polaris area. Using the same methdtht above the best fit to the BG emissiondat> 100 pm.
as above, we derive that a global decrease of the ISRF bfram the amplitude of the excess, we derive, using DBP model
factor of 2-3, in addition to the extinction provided by the flaréhat~ 30 — 50% of the VSG (size 1.2-15 nm) could be missing
(using Af'= 1 mag) would be necessary to explain the observéom the dust distribution. Detailed models of dust behaviour
temperature. Such a variation of the ISRF strength over a 28Qurbulent medium (see for instance Ossenkopfl1993) indicate
pc scale is unlikely: The diffuse sky light in the red and bluthat the smallest dust grains can coagulate or get adsorbed at
toward the Northern Celestial Pole (NCP) region which contaitise surface of larger grains, thus forming fluffy aggregates. The
the Polaris Flare has been measured by Pioneer away from mesulting fractal grains generally have increased emissivity in
of the contamination by zodiacal emission (see Fig. 3c in Tolltre FIR (e.g. Wright 1987, Bazel and Dweck 1990) which will
et al 198Y¥). Their Table 1 shows that the diffuse emission fraend to lower their equilibrium temperature. Dust coagulation
the NCP is consistent, withirx 15%, with the median value of could therefore provide a natural explanation both to the reduced
the other regions observed by Pioneer toward the ecliptic agloindance of VSG and to the low dust temperature observed to-
galactic poles, the only region showing a significantly highevard MCLD 123.5 + 24.9. Such a detailed modelling of dust
brightness being the South Celestial Pole, due to the presencecafgulation is clearly beyond the scope of the present paper, and
the Magellanic clouds. Since this median value is representatitveemains to be demonstrated that this process could be efficient
of the solar neighbourhood ISRF intensity, the good agreemenbugh to produce large aggregates in the low density environ-
with the NCP value shows that the local ISRF strength in timeents such as the cirrus cloud studied hesg £ 500 cm™3).
Polarisregionis likely similar to that in the solar neighbourhoods mentioned earlier, the submillimeter observations presented
We conclude that the factor of 2-3 decrease needed can be rietthis paper indicated no departure froma? dust emissivity
out by the observations in the visible where large grains absdalw, which would also have to be accounted for by such a model.
most of their energy. Dedicated numerical simulations as well as additional observa-
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tions of the dust continuum, in particular at longer wavelengtiile would like to thank Pr. Heithausen for very helpful comments on
are clearly required to test if dust aggregation could explain tte manuscript.
observations.
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