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As part of the Herschel «GTKP “The ea'rlrest phase% of Star g}
formation” (EP0S, Rl:40. Krausé, |\7|'PIA) ‘we have observed
the Prototype of pre-stelldt cores 868. at 100, 160 250, 350,
and 500 umy using the PACS and S-PIRE |magers of the
Herschel Space Teles€ope... . . .. " . 8
- ’ 2 . \ '.
These observations close the* gap .of the* n?rportant spectral
range, Wﬁere B68 refches. its ®mission peak: The Herschel,
maps cover for the-first time, the transition be{vveen absorptron : : DAY St e 4% S et
and emrs.sr'on AN partrcular .ahe, PACS Maps %how a surprrsrng .
crescent shaped morphology that deyviates from the symmetrrc S~ N
. confrguratron ﬁready known from extinction and submrrlrdata
- > . . " v, : .8
Arfcrllary da_ta Were adtleds (Y d@rry‘e dust tempeyatuge an'd
densrty NETS by employing a ray tracrng algorithm that allows

uS%o rnodel these quantrtres from the centre, to the edge P s

. " The next_steps \'/\rrll Include a. full® 3D radiative transfer
. modelréng of B68 andia’ detailed analysis, of the properties of" P ®
the 1eighbouring cores that perhaps once Belenged to the ® .

same ?ilament ' " Figure 1: Image gallery of B68 HersChel, and archival data covering a wavelength range between the optrcal and the millimetre regrme The flux scales ane arbrtrary Thegmaps are cemtredy
. on RA=17"22m39s, Det=23°50'00" and have a FOV of 7'x7'. The white centours are taken from the LABOCA map. Jjhe crosses iIndicatesthe posrtron of anewly discovered point spurce that

corrg,cldes with a local extrnctron peak and a klnematrcal|y detached pointlike object in CO. - - . - - - :
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Betwéen the fIat density drstrrbutr'ons in the centre® and the *

*outer tepuous halo, we find & density slope ofw, ~r 35 _Which
IS steeper than . the _relationship Ny r% predrcted 0)Y,

Shu (1977)and Shu et al« (1987) « .
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Column density
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The analytjc relationship of ‘te r.adial density 'p‘rofile' IS nearly v
identicals to the theoretical profile of an .isethermall snon-
«Magnetic cylinder (Ostrikét 1964). HacaigsTafalla (2011) have
shownthat presstellar cor€s may |nher|t .the"propertreszf theirss
parental fﬂaments o .. N .
> » ’ : e ’ 'e > - » ' .
27000 AU | } | Asrmrlar scenario may be appIrcabIe"to B68 that appe to be*
- e s ., a'.remnant of a dense fragment of an already drspersed

e o e . —— filament. \Our CO  observations “show  that" in addition tal."
F’gure 2: Dust temperaﬁreand dengity maps of B68 derrve by the ra% tracrng algorithm for the mrdqolane along the LoS. The global temperature minimum coincides with the density pedk ; '
and‘attains a value of 8 K. The central column density is N = 4.3x10 cn#’2 The centralyparticle density iy}, = 3.4x10° cm™. The black solil gjfcles represent the size of a Bonnor-Ebert 05C|”at|® and a Jow velocity dISperSIﬂn (e g Lada et 4.

sphere as gNen 6,7 AIves et alt (2001). We have generated three cuts through the,maps as dashed lines, whose colours match the ones in the radial profile plots. The white crosses 2003)’“ @pﬁears to beJong 0 @ cbarn of* cores shovung a
indicate the Iocatron of a point source we have@ identified in the tip of'the southeaster.n trunk BY CO observations. The coordinates arg, givenyin arcminutes relative to the centre of the

density distribyiiopssi. o. RA = 17722738, 5%, Dedl= ~23°49'5(' e * _ comMon ragral veIoC‘ity gradient.(Fg45).
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Dust temperature and denS|ty distribution
> 3 | " |
The ray tracing .algorithim+ yreIds dust temperatures an’
densities for, every: modelling cell. From the resulting data
ctibe, we extract 2D map I'ayers of the dust'temperature and
. densrty distribution forthe, mid-plang, .i. e. the data layer that™
covers the centre;of B68 (Fig. 2). s . i'
- \ : '
We *find .a dust temperature gradrent fromr an azrmuthally
" saveraged 17 K at the edge to' 8 K in the centre of B68, whrch IS
*»4 K lower than achieved by a srmple SED frttrng approach

The central hydrogen column dersity: was found to* be

N =4. 3x10%2cm?,. and the correspondrng volume number

dehsrty IS 1,=3¥4x10° cm?3.  « o . _y }
; : ' . = Bonnor-Ebert model | ' :

Summing up the material with A, >.0.2 mag, we find a totaI .

masskdf 3¢l M at an assumed drstanCe of 150 pc. OnIy about
A2 M are.wrthrn a radius of* 15 'O()O AU swhich is the'} range of

the BE mbdel of Alvesset al, (2001). "

. | * - Sy e |
The radial density distfibution (Fig. 3) follows a Plummer-like
sprofile (Plummer 1911) with aslope parameter n=4 as
.predicted . for pressure f
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Flgure 4: Drg_rtrzed'Sky Survey (red) fhage » * JFigure5: Radial velocity map
ofi they area aroupd B68 covering'a FOV of * extracted from *CO(2-1) obser: ns
1°xT# The dark clouds B68 to B74 are oft B68, B69, and B71"sho a

— best ray-tracing fit 8 iﬁdjcated. gIobaI gradient.
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AniSotropic interstellar radiation field
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The asymmefric morphology of theMemissifh in “the 100 and

160 pum band@can ,iny be explained by surface’ _heating

effects caused by} a_strongly .agrsotroprc interstellar radratron

| _field (ISRF) 3D radiative trapsfer caIcuIatrons (Fign6) are

— DSk nay-tracing dit SR | conSistent with an irradiation by the Galactic Centre and the

Ined » pre-stellar *%cores . _ galactic plane. * - .. < .
(Whrtworth & Ward-Thompgon 2001). - _ Radius [ r

N . ' A . y Figure 3: Radial profiles of the dusttemperature and density. The Values of.the three maps |5Tér£|p:1|c
. p ' 9 L -+ n lf r < | & are presefited @ the small dots. The big filled dots represent azimuthally averaged values
g = 2\1/2 out . out The errongbars reflect the 1o scatter of the azimuthal averaging ‘and hence indicate the
( ) ol 1+ = - deviation from the, spher01d assum . Wesshow the best ray-tracing fits to the data that
.. nH‘ r) = M\ W\ wererused to calculate the three ma S, indicated by the solid lines. The colouréd, dashed
. [ ]

Volume density [cm ™3]

¢ lines cofrespond to the radidl cuts anng three selected directions; as outlined, in Fig. 2 (c).

e A 0 % lf r > rOllt The dotted lines show' the canonical density power laws"for self- gravrtatrgfg iIsothermal
- spheres, and the grey curve depicts, Gaussian profiles that represent the spatial resolution

Theie ares strong_deviations from the spherical assumption  ofthe méps. ‘e »y ) (O] N
L

beyondwadii of 12°000 AU. * e 2, Stervy e s | < 100 *
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