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Abstract. We have observed a quiescent small globule, tffable 1. Observational parameters. The:g is the diameter of the
Thumbprint Nebula, with the ISOPHQOT far-infrared camera &iry disk at A

100 and 20pm. The observed emission is optically thin thermal
emission from dust at a temperature~af4—16 K. The energy Filter A AX  dawy Pixelsize  Map size
budget of the cloud is studied by considering the energy input [um]  [pm] ["] ["] [']
(interstellar radiation field, ISRF), and outputs (scattered ang 109 1035 43.6 839 43435 16<16
emitted radiation). It is found that the ISRF is sufficient to bec 200  204.6 67.3 168  89:89.4 15¢15
the only heating source of dust in the cloud. We have derived val
ues of absorption cross sections of dust at 100 ang20@nd
found them to be in good agreement with current dust models.

brightness of the TPN and of background stars have enabled
Key words: ISM: clouds — dust, extinction — ISM: individual the determination of dust scattering properties and the optical
objects: Thumbprint Nebula — infrared: ISM: continuum  gepth at optical (FitzGerald etal. 1976) and near-IR wavelengths
(Lehtinen & Mattila 1996).
The TPN shows no signs of star formation; thus it is heated
1. Introduction mainly by the interstellar radiation field (ISRF). The TPN is just

detectable at 60 and 1(n in IRAS images (Lehtinen et al.

Globules prowde examples. of dense and cold interstellar d.“L@bS), but the angular resolution is not sufficient to reveal the
clouds which often have a simple and regular structure and A% cture of the TPN

therefore, ideal objects for studies of the heat balance and the, . |sOPHOT cameras onboard ISO (Infrared Space Obser-

dust grain properties. Far-infrared observations are especi%lgory) offer a better angular resolution and an extended long-

suited to study the emission by 'afge grains which are thou%‘l\velength capacity. In order to study the temperature and dis-
to cause most of the optical extinction. Previous far-IR Obser\{?i’bution of cold dust in the TPN. we have made observations at

tions of globules (Keene etal. 1980, 1983; Keene 1981; Clem S . .
] _ -IR wavelengths where the surface brightness of the cloud is
etal. 1991; Yun & Clemens 1991) have suffered either from aused by equilibrium emission of dust grains.

mospheric limitations, insufficient spatial resolution or limite As shown by Keene (1981) the integrated mean radiation
wavelength coverage. . . density of the ISRF can be checked observationally. A quiescent
The Thumbprint Nebula (hereafter TPN) is a small, highl . . -
! . . globule with no internal energy sources and of sufficiently large
symmetric Bok globule located in the Chamaeleon 11l region. . . :
optical depth at optical/near-IR wavelengths will remove almost

The TPN has been previously studied at millimeter, optical M the intercepted radiation from the ISRF and return it as either

near-infrared wavelengths. The millimeter CO isotopic obse[- o . .
. . rmal far-IR emission or optical/near-IR scattered light. The
vations of Lehtinen et al. (1995) show that the mass of the TP _.. . . ; I
situation has been puzzling since the emitted radiation alone

Is ~ 6 M, and the temperature of the molecular gas igK. g/vithout accounting for the scattered part) from a sample of

At. optical an'd near-IR Wavele'ngths the TPN shows a sqrfa obules (Keene 1981) has exceeded the estimated ISRF density
brightness higher than the adjacent background sky. This I review see Mezger 1991). With the ISOPHOT mapping
face brightness is due to the diffuse interstellar radiation sc '

t-
tered by dust grains in the TPN. The photometry of the surfaﬁ

ata we are now in the position to cover essentially the whole

fR emission from the TPN, both spatially, and in wavelength.

Send offprint requests t&. Lehtinen Complemented with data on the scattered light component we
* Based on observations with 1SO, an ESA project with instrumerage able for the first time to present an accurate assessment of

funded by ESA Member States (especially the PI countries: Frantiee total energy budget of a quiescent globule.

Germany, the Netherlands and the United Kingdom) and with the par-

ticipation of ISAS and NASA
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Fig. 1a—f. Greyscale and contour plots of
30+ - the surface brightness at 1t (a,c) and

200um (b,d). The contour levels are from
12 to 14 by 0.5MJysr! at 100um, and
from 33 to 48 by 3 MJy sr! at 200um. The
dashed lines mark the positions of the pro-
files shown in the Fig. 2. In paneis shown
the grayscale image of the surface brightness
: : : at R-band (ESO/SRC red Sky Survey Plate),
12" 427 40 12" 44m 42 40 and in the pandlis shown thé*CO(J=1-0)
Right Ascension (1950) column density contour map

-78° 35' r

2. Observations version 6.1. The integration ramps were first corrected for de-

. . tector nonlinearities and glitches caused by cosmic ray particle
The observations have been made with the ISOPHOT C100 %ri}g‘_ Then the ramps were fitted with a polynomial of degree

C200 cameras (Lemke et al. 1996) at nominal wavelengths of h K

100pm and 20Qum, respectively. The observing mode use8 e, and the dark current was subtracted.

was observation template PHT 22, i.e. a raster map on a two- ] ]

dimensional regular grid. At 1g@m the grid spacings in in-  In order to make a flatfield correction for the XDO map
scan and cross-scan directions were”185d 90, respectively. We have plotted for each pixel its values against the values of a

At 200um the grid spacing was 180n both directions. The reference pixel, using allthe raster positions in the map, and used
observational specifications are given in TaBle 1. these relations to derive the correction. Th@ map does

not have enough pixels to use this method, thus we have used a

) smooth background region to derive the flatfield correction.
3. Data processing

The data reduction was done in a standard way, using the The calibration of the data is based on the fine calibration
ISOPHOT Interactive Analysis (PIA) tool (Gabriel et al. 19963ources aboard the ISOPHOT. Since this internal calibration is
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— 14} a) : i — 50 b) ‘ Fig.2a and b. Surface brightness profiles
% [ P across the TPN at 1Qom (a) and 20Qum
> 127 : ] = 40 ‘ (b). The upper profiles are along a con-
= 100 | ] =3 30 stant right ascension (from east to west),
€ ! 5 ! the lower ones are along a constant decli-
§- 8 JJ‘L §- 20 : nation (from south to north) with offsets of
2 6l | | I | -4 and -15MJy st* at 100 and 20@m, re-
- ‘ L ‘ — 10c ‘ L. T spectively, as indicated in Figs.clandd.

0 5 10 15 0 5 10 15 The dashed lines mark the optical center of

Angular distance [arcmin] Angular distance [arcmin] the TPN where the two scans cross

still preliminary, it has been checked against COBE/DIBBE 145 e ]
(Diffuse InfraRed Background Experiment) annual average- [ ot ¢
data, which have a pixel size of 0.82.32, i.e. half of the & 121 - e, e ]
DIRBE field of view. The DIRBE data have been first color ~ | St

corrected for ady o« A"2B(\, T = 18 K) spectral energy dis- = 10+t
tribution. Then the surface brightness at the ISOPHOT bang I |
has been estimated by fitting the DIRBE data at 100, 140 ang 8t
240um with a modified blackbodyp=2B(\, T). At 100m S L ]
we used also the IRAS ISSA data as an interconnecting stefr;, 6 b
in order to gain a better angular resolution than provided by ‘ ‘ ‘ ‘ ‘ ‘

the DIRBE data. The scale factor between the intensity val- 20 25 30 35 40 45 S0 35
ues of DIRBE and ISSA data near the TPN has been derived 1(200pm) [MJy sr]

by fitting the DIRBE-ISSA relationship with a straight line,_. . .
7 _ - . _'Fig. 3. The 100um surface brightness as a function of the 200
giving I(DIRBE)=0.81/(ISSA). The DIRBE based Ca“brat'onsurface brightness. The points on the left-hand side correspond to the

at 200um is in good agreement (within5%) with the inter- g roundings of the TPN whereas points on the right-hand side corre-
nal ISOPHOT calibration. At 100m there is a difference of spond to the TPN itself

~50% between these two calibrations. We have adopted the
DIRBE based calibration at both wavelengths. The calibration
accuracy of the data presented in this paper is estimated to be
20%.
The determination of the surface brightness of the TPNC(QO(/=1-0) column density are shown in Fig. 1e and f, re-

over the background is a differential measurement, theref@ygactively. The 20pm distribution has a close resemblance to
no knowledge of the zodiacal light brightness is needed. Howe 13CO column density map, i.e. the relatively dense gas. On
ever, the determination of the background surface brightn@gg other hand, the 1Qom distribution is broader and traces the
requires a subtraction of the zodiacal light. The zodiacal ligiihole dust distribution as revealed e.g. by the optical surface
brightness for the ecliptic coordinates of the TPN measuremelightness image, i.e. scattered light. The 2@0emission is
(100 pm) = 2.0+£0.4 and (200 um) = 0.6+0.1MJIysr ' at  more tightly confined around the center of the TPN. The diffuse
A—Ap =100°, 5 = —62°, was derived from the DIRBE zodi- qust which extends to south and west from the TPN, giving the
acal light model (Reach et al. 1996; for a graphical presentatiggud a cometary look at visual wavelengths (Lehtinen et al.
see Leinert et al. 1998). 1995), is also seen in far-IR images especially at/10 Sur-

In the following we mark the total surface brightness valuggce brightness profiles across the center of the TPN are shown
(zodiacal light subtracted) a5 and the brightness above thgn Fig. 2. In the 10um map, where the angular resolution is
background ad . The subscriptsmandextused in the context syfficient to study the surface brightness distribution in detail,
of optical depths, are short for emission and extinction. the intensity is fairly constant over much of the TPN, and it
monotonically decreases towards the cloud edges, i.e. the TPN
shows limb darkening.

%

4. Results
In Fig [3 are shown the C100 pixel values as a function of the

C200 pixel values for the whole map area. The A60surface

The surface brightness maps at 100 and 2@Care shown in brightness does not increase all the way to the center of the

Fig.[, both as greyscale and contour maps. The grayscale TN, but reaches a saturation value of about 13 MJY.sFhis

age of surface brightness at R-band and a contour map of l@éaviour is suggestive of a temperature drop towards the cloud

center, which causes the maximum of the blackbody radiation
! The COBE datasets were developed by the NASA Goddard Spaganove towards longer wavelengths.

Flight Center under the guidance of the COBE Science Working Group
and were provided by the NSSDC

4.1. Surface brightness distribution
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Table 2. The observed surface brightness and temperature of duséas. Far-infrared opacity

derived using Eq. 1. The values at centre and annulus are values afteh_ ) . . .
subtracting the background at 100 and 200 (as given in the last In this section we shall derive the ratio between the far-infrared

line). The zodiacal light has been subtracted from the “backgroun@iPtical depthr..,(\) and the hydrogen column density, i.e. the

values average absorption cross section per H-atom,
Positon  I(100um) I(200um) T(a=2) T(a=1) SH _ Tem(Y) )
MJysr '] [MIysr '] [K] K] AT N(H)
Centre 3.8+£08 244+49 135+1.1 1565+16 If this ratio can be assumed to be the same from cloud to

Annulus 23£05 11.2+£22 146+1.2 17.0x+1.7

cloud, one can estimate the total cloud masses by using only the
Background 9.94+2.0 259452 163+1.3 194+1.9

observed far-IR fluxes and the dust temperature derived from
these fluxes (Hildebrand 1983).

In the case of optically thin emission.f, (\) < 1) and an
isothermal cloud, the observed surface brightness is

_ A= Tem(A) ~
4.2. Dust temperature IN=(1-e VB Taust) % Tem (A) B(A, Taust) - (3)

The temperature of the dust has been determined by regriddin The far_IR optl|ca.| depths d_enved by using Eq. 3 are valid

. . onty if the intensity is proportional to the column density of
first the C100 map to the resolution of the C200 map, and then ; . . : o ;
i X . . .. dust. As discussed in Sect. 5.1. this proportionality is true in
fitting the C100 and C200 data, pixel by pixel, with a modifie e case of the TPN

blackbody of the form Inthe case ofi=2 we have an optical depth through the cloud
center of(1.015%) 1073, and (4.017-3) 1073, and in the case
— +4.0 —4 +8.1 —4
IV & A" B(A, Tuer) (1) a=1lwehavé5.075) 10~*and(10.075 7) 10~ *at200uxm and

100um, respectively. The extinction through the TPN at optical

and near-IR wavelengths has been derived by using the near-
where a is the dust emissivity power law index, andR extinction measurements of Ibackg.round stars by Lehtinen

B(\, Taus) is the Planck function. In reality, there are grain& Mattila (1996). To be compatible with the ISOPHOT data,

of different composition and size, and due to extinction in tHue fII’SF smoothed the resolution of the extmctlon_ data to the

TPN, they are exposed to different radiation fields. Thus thdfgselution of the C200 data. Over the centralZpixel area

are grains at differenttemperatures. The temperature determifif)’ x 180") of the 200um map we find an average K-band

viaEq. 1isthe temperature of the dominant far-IR emitters at tRgtinction of Ax = 0724 & 0705, corresponding tody =

100-200um range. E.g. in the interstellar dust model of Mathis' 9 & 0°'4 (@ssuming thaly = Ay /E(B — V) = 5.0). The

et al. (1977) (hereafter called MRN dust model) they are sm&itios Of the optical depths between far-m]jtgzed wa2ve|engths

graphite particles, which are the dominant absorbers of the ISR 2-2:M are thuse,, (100)/7ex (2.2) = (1.827,) 1077, and

at UV-visual wavelengths, and thus are warmer than the silicate: (200)/7ext (2.2) = (4.55:3) 1073, for a = 2. These values

grains (Mezger et al. 1982; Draine & Lee 1984). correspond to ratiog., (100) /7ex (V) = (2.373:9) 103, and

The temperature of the dust at the cloud center (a mefm (200)/7ext(V) = (5.755:3) 10~*, again forRy = 5.0.
value over X2 pixel area), in the annulus (one pixel wide re- We can use the near-IR extinction for estimating the to-
gion outside the center), and at background (mean value aroffdydrogen column densitie/(H + Hy), in the TPN. We
the TPN, excluding the 'tail’ south-west of the TPN) are giveRdOPt as a starting point the vald&(H + H)/E(B — V) =
in Table[2. For the central and annulus areas the intensities &ritft0%' cm~>mag™! for diffuse clouds (Bohlin etal. 1978) to-
temperatures are for the background-subtracted TPN contrigfther withAx/E(B — V) = 0.335 (Mathis 1990, “diffuse
tion. The fitted modified blackbody function at the center of tH&St”") to obtainN' (H + H)/Ax = 1.710*> cm™?mag™". In

cloud is shown in FigZ4 ak,.;;. The maximum of the function View of the similarity of the diffuse cloud and dense cloud ex-
1, is located at- 210 um. tinction curves forA > 0.7 um it appears reasonable to adopt

is value of N(H + Hj)/Ak as a first approximation also

. . . r the dense cloud extinction. We thus derive for the TPN the
is ~6.6 K (Lehtinen et al. 1995), regarded as a good estim g?al hydrogen column density (H -+ Ha) — 4.2+1.0 102 H-

of the gas kinetic temperature. The temperature difference ??'ms cnT2. The calculated values of!, derived using Eq. (2)
tween gas and dust shows that they are not thermally coup e shown in Tabld 3, together with some values from literature.

through collisions; this is as expected for maximum densiiir
9 ’ P Y Itis obvious that the Bohlin et al. (1978) relationship, which

~ 104 em=3 i
n(H;) ~ 107 cm™ in the TPN. The gas and d_u_st are exloecteigfrequently used (e.g. inthe papers cited in TRble 3) in “scaling”
to become thermally coupled only for densities greater thgn | . ously i
 10° — 10° cm=3. e dust column densities f§(H + Hs), may be seriously in

error for the case of dense clouds. For a more detailed discussion
see e.g. Mathis (1990).

The excitation temperature of CO molecules in the TP
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0 to the normal. Lefu = cos#. The fraction of this radiation
that suffers extinction il — exp(—7(u, A))), wherer(u, A) is
the optical depth through the cloud along the ray.

The flux of the ISRF that suffers extinction is then

A [um
0.1 1 % ] 100 1000

ISRF
+1
Fgir(N) = 27 isrr (M) /0 (1—e "Ny udy (4)

wherelisgr () is the isotropic radiation intensity. The lu-
minosity provided by the ISRF for the cloud is then

log(A F,) [W m? s
4
o

!
-1.5 i Lisgr = A2 /FFSXI;ELF(/\) dA (5)
+1
-8.0 S L T R P AU VR A 247T2T2/IISRF(/\)[2/ (1—e_7(“’A))udu}d)\
-7 6 - 2.2 rext ’
log(A) [m] = 47" " Iigry
Fig. 4. The spectral energy distribution of the emitted radiatiop; wherer is the radius of the cloud anffy:, = Fotp/.

and the scattered radiatidiea:. The upper limits of the IRAS 12, 25 The term in the square brackets in the Eq. (5) is the fraction
and 60um emission at 2 level are indicated with an arrow. The mearyf the ISRE that suffers extinction in the cloud. For the TPN
intensity of the ISRF between 0.0912—@ is shown for comparison jt5 yalue at each wavelength over a circular region with a ra-

(according to Mathis et al. (1983) and Lehtinen & Mattila (1996)). ThaiUSr::L.?’, an area which corresponds to the area over the four

ISRF plotted with a dotted line is the portion of the ISRF that suffers . .
extinction in the TPN centermost pixels at 2Qdm, has been calculated by using the

known optical depth-impact parameter relation from Lehtinen

Table 3. The derived average absorption cross sections per H-atonﬁg‘a{vlatt”a (1996). we haYe estimated the lo@bRF(A) be-

100 and 20Qm, for dust emissivity power law index=1 and 2. Some (Ween 0.091-8.pm by using Table A3 of Mathis et al. (1983),

values taken from literature are also shown except between 1.2-2.2n where we have adopted the average
sky brightness values of Lehtinen & Mattila (1996) based on

COBE/DIRBE data at 1.25, 1.65 and 2.&. Integrating over

@ 0100 um 0500 jum Reference wavelength, we obtain the total ISRF intensity that suffers ex-

[cm®H-atonT '] [cm? H-atonT '] tinction in the TPN

xt —6 —2 1
1 (24733)107%  (1.2719)107%°  This study Iigry =1.0107°Wm™ sr. = _
2 (9511351072 (2.5132) 1072 _ Th_e energy emitted by dust as a modified black-body radi-
1 (1.7 —4.0)1072¢  Laureijs et al. ation is
2 4.2-95)1072¢ (1996 —
—___ (42-95) (1996) Lemit = 4772 Fopiy = (477%) 7 / T () dA 6)

2.710 (silic.) 6.610 Draine & Lee

3.5107%° (grap.) 9.510%¢ (1984), MRN , ) I

6.210"% (total)  1.610~ % size distribution f yv?erej;«;mit :cs the l:1:6}r—|hr;frared fflwr(] an?emidt()\) is the énean A

L710-2 Hildebrand (1983) ar-infrared surface brightness of the cloud averaged over the

disk. By integrating the fitted modified black-body function for
8.0107* 25107 Desertetal. (1990) =2 over wavelength, we obtain a total surface brightness of
Tomic = (4.0705) 107" Wm=2sr 1,

Due to the non-zero value of the dust albedo, not all the en-
ergy of the ISRF is absorbed by the dust grains. The energy not
5. Discussion absorbed is scattered from the cloud by the dust particles, and

; it manifests itself as a surface brightness at optical and near-IR
5.1. Heating by the ISRF wavelengths. For the TPN surface brightness observations exist
The interstellar radiation field is the heating source of the dwtU, B, V, R (FitzGerald et al. 1976) and J, H, K (Lehtinen &
grains in globules without internal heating sources. The graikkattila 1996) bandpasses. To be consistent with the determina-
absorb ultraviolet and optical photons, and subsequently etioh of /{3 above, we have calculated the mean of the surface
photons at far-infrared wavelengths corresponding to the eqoiightness over a circular region with radius- 1.7’. Integrat-
librium dust temperature. The fraction of the ISRF that suffeisg between U and K bandpasses we have the mean intensity of
extinction in the TPN is calculated by taking into account thecattered radiation
wavelength and spatial dependence of the optical depth through, = 4.910~"Wm~2sr .
the TPN. Let us consider a ray of incident radiation that goes The luminosity of the scattered radiatidn,.., is calculated
through a spherical cloud, and intersects the surface at an amglanalogy to Eq. (6). The spectral energy distributions of the
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emitted (.ni;) and scatteredi{..;) radiation, the ISRF, and UV-optical wavelengths7( £ 10), the ISRF mainly heats the
the IRAS 12, 25 and 60m upper limits are shown in Fi@] 4. outer layers of the cloud, up to a depth which is about one mean
The ISRF curve plotted as a solid line is the un-attenuated lof@e path of the UV-optical photons measured from the cloud
ISRF, while the dotted line is the portion of the ISRF that suffemurface. The cloud has a cold interior and a warmer outer shell.
extinction in the TPN. In this diagram the sum of the areas undine observed intensity at far-IR wavelengths is mainly deter-
thel.,iy and/y., curves should be equal to that under the ISRfined by the dust temperature along the line of sight, not by the
spectrum that suffers extinction in the TPN (dotted line). dust column density; the cloud shows limb brightening.

For the ratioLisrr /(Lemit + Lscat) We have The behaviour of the ratio 1(1Q@m)/I(200um) (Fig.[3) in-
dicates a temperature drop towards the center of the TPN. How-
= Lisrr B Ik e 7 ever, because of the absence of limb brightening at far-IR, we
" Lemit + Lscat Tomis + Tocar (") conclude that there is no pronounced cold core - warm shell

structure. This is compatible with the centrally condensed dust
which is independent of the distance of the TPN. Usimdensity distribution (Lehtinen & Mattila 1996), which enables
the values calculated above we obtdin~ 1.1. This result the UV-optical photons to penetrate deeper into the cloud than
shows that the ISRF is capable of providing all the energy thatthe homogeneous case, and consequently the temperature
is scattered or emitted as thermal emission by dust graingdatrease towards the cloud center is less pronounced.
far-IR.

The ratio of the scattered and emitted luminositie
Lcat/(Lemit + Lscat) = aes, IS the effective albedo of the
whole cloud.a.s is always smaller than the single scatterin@raine & Lee (1984) have calculated absorption cross sections
albedo,a, due to multiple scattering in the cloud, providedising the Mathis et al. (1977, MRN) dust model. The result-
thata < 1.0. We have used the Monte Carlo radiation transag ojpg .., @ndos .., values are given in Table 3 for each of
fer method of Lehtinen & Mattila (1996) to calculateg for the MRN grain components, i.e. graphite and silicate particles,
different values of: and the asymmetry parameteat R-band, as well as for the total mixture. It can be seen that the calcu-
where the maximum of the SED for scattered radiation is l&ted MRN cross sections are in good agreement with the TPN
cated (see Fidl4). We have to take into account fhat is values fora = 2. This value ofa also results from the MRN
independent of the viewing direction, wherdas; reflects the model (see Draine & Lee 1984). For comparison with the ob-
anisotropy of the incident radiation field smoothed, howeveservations one has to take into account that the observationally
for larger. Itis found that for larger values gfthea.s values determined cross section is a weighted sum of the graphite and
decrease, because the photons have a higher probability ofdilgsate cross sections, the weight factor for the warmer graphite
ing absorbed after entering the inner, denser parts of the clopdrticles being larger than the one for the cooler silicates. Thus
However, this decrease afg is only about 9 % frony = 0.0 the effective cross section will be between the “graphite” and
to g = 0.9. Using the observed values @&f,,;; and I,..; we “silicate” values (Mezger et al. 1982).
calculatea.s ~ 0.55, which corresponds to a single scattering We give in Table 3 also the estimate of Hildebrand (1983)
albedo of about 0.7, almost irrespective of the valug.dfhis  for oby, ,,.,,. It agrees with our observational result for= 2.
value is in excellent agreement with the single scattering albedo Désert et al. (1990) have developed a dust model composed
of dust found by FitzGerald et al. (1976) for the TPN. of big grains, very small grains and PAHs. The values Bf

The far-IR thermal emission considered here is probaldgtimated from their Fig. 3, are in excellent agreement with our
not the only form of dust emission from the TPN. Recent IS@lues.
observations have confirmed that the emission features and aThe derived characteristic dust temperature in the TPN, 14—
continuum between-3—20um (probably due to PAHS) are al6K, is in good agreement with the value of the characteristic
ubiquitous feature of the emission of dust in the Galaxy (Mattidust temperature af 14K for graphite grains in globules as
etal. 1996; Boulanger et al. 1996; Lemke et al. 1998). This miderived by Mezger et al. (1982) and Draine & Lee (1984).

IR emission may account for 25% of the total radiation emitted Bernard et al. (1992) have modelled the IR emission from
by dust (Boulanger et al. 1985). Furthermore there is eviderggst clouds heated only by the ISRF. They used the ISRF deter-
of emission from very small grains at the IRAS 25 andué® mined by Mathis et al. (1983) between UV and near-IR wave-
bands (Chlewicki & Laureijs 1988). Also taking into accounfengths, adding the large scale IR emission from the galactic
these mid-IR contributions, the value Bfapproaches unity. plane. According to their model the surface brightness at the

The far-IR surface brightnes#istribution of an externally cloud center increases proportionally with the adopted visual
heated globule is a valuable tool for determining the densixtinction of the cloud, Ay, until Ay ~ 4 — 6 mag, where
and temperature distribution (Lee & Rogers 1987; Leung et #ie surface brightness attains its maximum. Their cloud models
1989). In the case of an optically thin cloud at UV-optical waverhich have the characteristics closestto the TPN, have at00
lengths, the ISRF is able to heat the cloud throughout, and geface brightness at the cloud center of about 18 MJY. Jhis
cloud is isothermal. The observed intensity is thus proportionakult is not consistent with the observed valuA&{100:m)~
to the dust column density and the cloud shows limb darkeningMJy sr—! at the center of the TPN. This discrepancy could
In the case of a homogeneous cloud which is optically thick simply be explained by assuming that the intensity of the ISRF

2. Dust properties
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impinging on the TPN is less than assumed in the models. HawitzGerald M.P., Stephens T.C., Witt A.N. 1976, ApJ 208, 709

ever, as shown by the energy balance calculations in Sect. &abriel C., Haas M., Heinrichsen 1., Tai W.-M. 1996, The ISOPHOT
the energy input into the TPN, in the form of ISRF, cannot be Interactive Analysis-PIA User Manual

less than the integrated intensity of the ISRF in the solar neij%‘ildebfa“d R.H. 1983, QJRAS 24, 267

bourhood. One solution is that the dust grains in the TPN afgene J. 1981, ApJ 245, 115 _

colder because they are bigger than in the model of Bern&fgfne J-» Harper DA., Hildebrand R.H., Whitcomb S.E. 1980, ApJ

L 240, L43
et al. (1992). Thus, the bulk of the spectral energy d'St”bRéeneJ. Davidson J.A., Harper D.A., et al. 1983, ApJ 274, L43

tion of emission shifts towards longer wavelengths, red”Cirl‘_Qureijs R.J., Haikala L., Burgdorf M., et al. 1096, AGA 315, L317
the emission at 100m. The near-IR dust albedo determinatiopee . H., Rogers C. 1987, ApJ 317, 197
of Lehtinen & Mattila (1996) has also indicated that there af&ung .M., O'Brien E.V., Dubisch R. 1989, ApJ 337, 293
bigger dust grains in the TPN than in the diffuse interstell@aentinen K., Mattila K. 1996, A&A 309, 570
medium. Lehtinen K., Mattila K., Schnur G.F.O., Prusti T. 1995, A&A 295, 487
Leinert Ch., Bowyer S., Haikala L.K., et al. 1998, A&AS, 127, 1
) Lemke D., Klaas U., Abolins J., et al. 1996, A&A 315, L64
6. Conclusions Lemke D., Mattila K., Lehtinen K., et al. 1998, A&A in press

We have presented imaging of a quiescent globule at 100 %E'S J.5. 1990, ’?RA&A 28’_37k
200um with the ISOPHOT far-IR camera aboard ISO (Infrare athis J.S., Rumpl W., Nordsieck K.H. 1977, ApJ 217, 425

athis J.S., Mezger P.G., Panagia N. 1983, A&A 128, 212

Space Observatory). The characteristic dust temperature is Sila K. Lemke D., Haikala L.K.. et al. 1996 AGA 315, L353

tween 13.5—1.5..5 K, assuming that the dust emission has ger P.G., Mathis J.S., Panagia N. 1982, A&A 105, 372

form of a modified blackbody(A) oc A™*B(A, Taust ), anda  pezger P.G. 1991, in Bowyer S., Leinert Ch. (eds) The Galactic and

between 1-2. Extragalactic Background Radiation, Kluwer, Dordrecht, p. 63
The surface brightness observations indicate that the TR¥ach W.T., Franz B.A., Kelsall T., Weiland J.L. 1996, in "Unveiling

does not have a distinct cold core - warm envelope structure. the cosmic infrared background”, E.Dwek, ed. AIP Conf. Proc.
The energy balance of dust in the cloud has been studied 348, Woodbury, p.37

by considering three factors: the energy input from the gene¥ah J.L., Clemens D.P. 1991, ApJ 381, 474

ISRF, and energy outputs in the form of scattered radiation (from

optical to near-IR wavelengths) and emitted radiation (at far-IR

wavelengths). The method applied here is independent of the

distance of the TPN. It has been found that the ratio between

energy input and output is 1.1, which means that the ISRF is

sufficient to be the main heat source of dust. Thus, we do not

encounter the puzzling situation as in previous observations,

which indicated that the far-IR emission alone from a sample

of quiescent globules was larger than the ISRF intensity.
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