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Fllfure 1: The Starless Core L1512. The upper panels show maps of the NH; (1,1), CS J=2 — 1 aad
C"0 J=1 — 0 emission from the dense core L1512. The lower panels show the spectra of the emission at

the (0,0) position in each map. The NHj3 hyperfine group shown is a blend of two components which are
shown by solid line Gaussians below the spectrum. The data are from Benson and Myers (1989) and Fuller

(1989).
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FiG. 1.—The line width-size correlations for the observed cores. The upper panels show the observed line FWHM, A, vs. size of the emission region, R, for (a)
the cores without embedded stars (L1498, L1400G, L1512, L134A, L234A, L63) and (b) cores associated with young stars with luminosities between 0.4 and 15 Lo
(BS. L1489, L1535, B35, L43B. L255, L1152, L1262A). In each of these two panels the measurements from the C'*0, CS, and NH, are shown by different symbols.
The broken line in each panel shows the best fit line to the data given in eqs. (1) and (2). The errors bars show the estimated typical uncertainty im the determined size
and line width. (c) This panel shows again the data for the stariess cores but with the three measurements for each core connected by linc scgments. The broken line
indicates the best-fit line from eq. (1). (d) The variation of the nonthermal component of the observed line widths, Avyy ( filled symbols). and the total veloaty width,
Avygy (open symbols), with size for the starless cores are shown. The shapes of the symbols indicate the molecular tracer as in (a). The broken lines show the

correlations given in egs. (4) and (5). G
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FiG. 11.—Accreted stellar mass M as a function of the infall time in massive

and low-mass cores. Symbols as in Fig. 9. The lines become dashed to mf.rk lhf

v:.lus of the mass enclosed in a sphere of radius e_qual or less than “ Ry

where R, indicates the lowest value of the core radius available from observ-
ational data (shown in Fig. 6); therefore the dashed part of the diagram rep-

resents a numerical extrapolation to the observed physical properties in dense
cores. The higher density and pressure in massive cores lead to values for t,
~ 6 times shorter than in low-mass cores.
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FiG. 9.—Density profiles in massive and low-mass cores obtained from tl
empirical Av-R relation, and assuming a spherical symmetric cdoud in hydr.
static equilibrium. The dispersion in the calculation of the density profil
(lines marked + 1 o) reflects the dispersion in the Ao—R relaion. The conti
uous lines trace the density profiles into the size ramge where the observation
data are available (sce Fig. 6). The thin limes refer to singular isotherm
spheres at 10 and 18 K, where n(r) oc r~2, The mosthermal component of t
density profile goes like r ~!*® in massive cores and r~!-! in low-mass cores.
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Figure 1 from Magnetic Fields in Interstellar Clouds from Zeeman Observations: Inference of Total Field Strengths by
Bayesian Analysis
Richard M. Crutcher et al. 2010 ApJ 725 466 doi:10.1088/0004-637X/725/1/466

1000

100

1Bz (LG)]

10

0.1
107




T(‘ac.‘ni‘ Small- Sesla Magnabic FReld Shruciwe
in Clouds andl Cores

(otaws et ol. 2001, ApT, S62 OO
Mitlavs 2 Wilson 2002, ApT K S34 322

M@u) .‘nskuma,nts sme [99% illpw we 4o 5
g ‘E‘&w\ moblaao(o\?f on SCcL(Qs o‘P (g"
- L.,Ulai/q oL scwed reqions
=) emieS on Fom dust @’&MS N po(w‘aeoo
2L +acs mea.@no.%‘c Fred
‘ Lfm("'a'\‘aas
v only tace lana, of sky componet oF
f 4 !
M&a ne,kc 'RQKJ

o dtficult (impossi\ale N dle meoswr

S'L(‘an“‘l'\ et é ‘Pne,léq

‘braes swnge B Feld wiin He \a,

% -



— T ' T
]

i%}%iij o, > 6 only
¥ 10 ! I‘i -
?, } :1 ":“ }ﬁ |
B w ! L) J
§ [ HI S "
5 _ t{ :‘5;,' ¥ 5 i: J |
- Htlae 1 i
£ : { R
3 -‘l! ; g
A i : IJi. t { ‘—; I

= —0.65 'l i f

A= 1.48

i ; T

0.1 1
Intensity / Peak Intensity (I/I__)

FI1G. 4—Logarithmic plot of polarization percentage vs. intensity
(scaled by the maximum intensity point) reveals that higher intensities have
systematically lower polarizations. Values plotted are those on Fig. 2,
which have o, > 6. The decreasing trend cannot be accounted for by the
uncertainties shown here. A y* power-law fit of the form p = AI” yields the
A and y parameters recorded on the log-log plot. A slope of —0.65 effec-

tively characterizes these data.
H Jm d’&(‘

Qo0

P Fo\aﬁ“za,{'f‘o«’\ iélaﬁ%{‘a—ﬁ%, % \ow@/‘ R 2 {‘
WJhee emisson e E-—’WE;LFLQF‘ (on P} et
25 well as cores) = Ratue oF Flawma it

-2 heliea\ Md.gm:ﬁ‘c feld 7 | .
- C-"'ana n‘as ara.‘n pLysi‘CS e Wit aan.as.'-(-y :
=% @ -F-*e,l&s -haa(ﬂ.g- en seales <18 ?



nadion (J2000)

¢

De

10|

Barnud 1L &k
clo vd

Right ascension (B1950)
18.2 14.2 10.2 03:30:6.2

T I T

9
o
9

| I 31:00:56.3

50,3
| =
09 158:56.3 &
=
=
=
08| 57:56.3 5
0% 56:56.3
|
06 | Bl-d 4 30:55:56.3

ivht a=cension (J2000) wl 1
{504

Mittaw 5

2002



Bamard. Cloudd ©1

— : .
Or . Bl-b
o 2 * Bil-c 7
& - & Bl-d -
g I :
5
a. - ! y
- ;
g ! %{{f#
& 1 | # =
: L I o ! .:

Stokes' I [Jy/beam]

Fi1G. 5.—Depolarization toward individual cores. To better examine the
change in polarization percentage at high intensities, we plot logp vs. log I
for individual cores. Essentially, we take all vectors around each core above
the intensity threshold discussed in Fig. 1. By plotting the three bright cores
separately, it is clear that Bl-b and Bl-c show higher values of p than
expected given the slope of the relation below 1 Jy beam=!. The threshold
corresponds to ~30% of the peak of B1-c and ~40% of B1-b. In the text, we
discuss possible systematic effects that could explain this flattening (i.e., the
truncation of the data set below 1% and optical depth). We conclude that

the threshold is a real effect for the Bl-c core.
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Figure 1. Isophotal contour maps of the 1.3-mm continuum emission from the four pre-stellar cores most clearly detected in the 1.3-mm data, smoothed to a 13-
arcsec beam. (a) L1544, Contour levels go from 20 to 80 mly beam™!

(b) L1696 A/p Oph-D. Contour levels go from 20 to 80 mJy beam™

LA43. Contour levels go from 25 to 125 mJy beam™!

in steps of 20 mJy beam ™. The noise level near map centre is ~5 mly per 13-arcsec beam.
!in steps of 20 mJy beam ™. The noise level near map centre is ~5 mJy per 13-arcsec beam. (c)
in increments of 25 mJy beam™". The noise level near map centre is ~8 mJy per |3-arcsec beam. (d) L63.
Contour levels go from 15 to 60 mJy beam™" in steps of 15 mly beam™

!_ The noise level near the map centre is ~4 mJy per 13-arcsec beam.
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Figure 3. Normalized radial intensity profiles of the four pre-stellar cores from Fig. 1. In each panel the beam profile is shown as a dashed curve, while the dotted
line shows a simulated model profile as described in the text. Short-dashed vertical lines mark the radius inside which the inferred density gradients are flatter
than p(r) « r~2, which we call Ry, (a) A profile of the circularly averaged south-east quadrant of L.1544. (b) An east—west cut of L1696A, averaged along its
major axis, compared with the intensity profile obtained by circularly averaging the south-west quadrant of the core. (c) A profile of the circularly averaged north-
east quadrant of L43, corresponding to the densest pre-stellar fragment of Fig. 1(c). (d) A profile of the circularly averaged southern part of L63, avoiding
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Figure 2 Azimuthally averaged radial dust column density profile of Barnard 68. By
; A V1 > 3"&,‘.01(& 4—0 convention the dust column density is expressed in terms of magnitudes of visual

extinction, A,. The red circles show the data points for the averaged profile of a sub-

S "\_& '\\_\dﬂ &\ Ce { L:‘,‘)sg sample of the data that do not include the cloud's southeast prominence, seen in Fig. 1.

O} The open circles include this prominence. The eror bars were computed as the r.m.s.
dispersion of the extinction measurements in each averaging annulus and are smaller

- +‘ \ than the data points for the central regions of the cloud. The solid line represents the best
:.? v 5 [~ d ) fit of a theoretical Bonnor—Ebert sphere to the data. The close match of the data with
theory indicates that the internal structure of the cloud is well characterized by the
COKRN& equations for a self-gravitating, pressure-confined, isothermal sphere and thus Barnard
P "Q.sm i 68 seems to be a distinct dynamical unit near a state of hydrostatic equilibrium, with
gravity balanced by thermal pressure.
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Fic. 1.—Plots of log density vs. log radius in AU for the input playsical
models. In (a), Bonnor-Ebert spheres with constant kinetic tTe
Ty = 10 K and central densities fromn, =1 x 10* ton, =1 x 10" em~?
are shown. In (b), Bonnor-Ebert spheres with n, =1 x 10° em™? are
shown for different, constant kinetic temperatures. In (c), a Bonnor-Ebert
sphere with a variation in T; based on iteration with the radiative trans-
port code and assuming T(r) = T(r) is compared to an isothermal (T =
10 K) Bonnor-Ebert sphere with the same n,. In (d), a power law (PL2)
corresponding to a singular isothermal sphere with T; = 10.4 is compared
to a Bonnor-Ebert sphere withn, = 1 x 10°cm ™3,
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Figure 9: Plot of chemical abundances as a function of core depth for
selected species from a chemical and dynamical model of a contracting
Bonnor-Ebert sphere (taken from Aikawa et al. 2005). All species are shown

at a timescale where n_ (center) = 3 x 10° cm ™, excluding CO, which also is

shown at n_(center) = 3 x 10° cm™.



