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  and	
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P. Palmeirim et al.: Herschel view of the Taurus B211/3 filament and striations: Evidence of filamentary growth?

Fig. 3. (Left) Herschel/SPIRE 250 µm image of the B211/B213/L1495 region in Taurus. The light blue and purple curves show the crests of the
B213 and B211 segments of the whole filament discussed in this paper, respectively. (Right) Display of optical and infrared polarization vectors
from Heyer et al. (2008), Heiles (2000), and Chapman et al. (2011) tracing the magnetic field orientation in the B211/L1495 region, overlaid on
our Herschel/SPIRE 250 µm image. The plane-of-the-sky projection of the magnetic field appears to be oriented perpendicular to the B211/B213
filament and aligned with the direction of the striations overlaid in blue. The green, blue, and black segments in the lower right corner represent
the average position angles of the polarization vectors, low-density striations, and B211 filament, respectively.

Fig. 4. Histogram of orientations for the filaments identified with
DisPerSE in the B211+L1495 field (displayed in red). The position-
angle distribution of available optical polarization (Heyer et al. 2008,
Heiles 2000) and infrared vectors (Chapman et al. 2011) are also shown
(green dashed histogram). Gaussian fits to these distributions are su-
perimposed, indicating a peak position angle of 33�±12� for the low-
density filaments and 26�±18� for the B-field polarization vectors. The
B211 filament has a mean position angle of 118�±20� and is thus
roughly perpendicular to both the low-density striations and the local
direction of the magnetic field.

allel to the B-field polarization vectors and perpendicular to the
B211 filament.

3.2. Density and temperature structure of the B211 filament

Using the column density and temperature maps derived from
the Herschel data (see Appendix A), we produced radial column
density and temperature profiles for the B211 filament, following
the same procedure as Arzoumanian et al. (2011) for IC5146. We
first determined the direction of the local tangent for each pixel
along the crest of the B211 filament as traced by DisPerSE. For
each pixel, we then derived one temperature profile and one col-
umn density profile in the direction perpendicular to the local
tangent. Finally, by averaging all individual cuts along the crest,
we obtained a mean column density and a mean temperature pro-
file for the B211 filament (Fig. 5).

To characterize the resulting column density profile we made
use of an analytical model of an idealized cylindrical filament.
This model features a dense, flat inner portion and approaches a
power-law behaviour at large radii. Analytically, it is described
by a Plummer-like function of the form (cf. Nutter et al. 2008;
Arzoumanian et al. 2011) :

⇢p(r) =
⇢c

h
1 + (r/Rflat)2

ip/2 �! ⌃p(r) = Ap
⇢cRflat

h
1 + (r/Rflat)2

i p�1
2

, (1)

where ⇢c is the central density of the filament, Rflat is the radius
of the flat inner region, p is the power-law exponent at large radii
(r>>Rflat), Ap =

1
cos i ⇥ B

⇣
1
2 ,

p�1
2

⌘
is a finite constant factor (for

p>1) that takes into account the filament’s inclination angle to
the plane of the sky (here assumed to be i=0�), and B represents
the Euler beta function (cf. Casali 1986). The density structure
of an isothermal gas cylinder in hydrostatic equilibrium follows
Eq. (1) with p = 4 (Ostriker 1964).

According to the best-fit model of B211 (cf. Fig. 5a), the di-
ameter of the flat inner portion is 2 Rflat=0.07±0.02 pc, which
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Fig. 3. (Left) Herschel/SPIRE 250 µm image of the B211/B213/L1495 region in Taurus. The light blue and purple curves show the crests of the
B213 and B211 segments of the whole filament discussed in this paper, respectively. (Right) Display of optical and infrared polarization vectors
from Heyer et al. (2008), Heiles (2000), and Chapman et al. (2011) tracing the magnetic field orientation in the B211/L1495 region, overlaid on
our Herschel/SPIRE 250 µm image. The plane-of-the-sky projection of the magnetic field appears to be oriented perpendicular to the B211/B213
filament and aligned with the direction of the striations overlaid in blue. The green, blue, and black segments in the lower right corner represent
the average position angles of the polarization vectors, low-density striations, and B211 filament, respectively.

Fig. 4. Histogram of orientations for the filaments identified with
DisPerSE in the B211+L1495 field (displayed in red). The position-
angle distribution of available optical polarization (Heyer et al. 2008,
Heiles 2000) and infrared vectors (Chapman et al. 2011) are also shown
(green dashed histogram). Gaussian fits to these distributions are su-
perimposed, indicating a peak position angle of 33�±12� for the low-
density filaments and 26�±18� for the B-field polarization vectors. The
B211 filament has a mean position angle of 118�±20� and is thus
roughly perpendicular to both the low-density striations and the local
direction of the magnetic field.

allel to the B-field polarization vectors and perpendicular to the
B211 filament.

3.2. Density and temperature structure of the B211 filament

Using the column density and temperature maps derived from
the Herschel data (see Appendix A), we produced radial column
density and temperature profiles for the B211 filament, following
the same procedure as Arzoumanian et al. (2011) for IC5146. We
first determined the direction of the local tangent for each pixel
along the crest of the B211 filament as traced by DisPerSE. For
each pixel, we then derived one temperature profile and one col-
umn density profile in the direction perpendicular to the local
tangent. Finally, by averaging all individual cuts along the crest,
we obtained a mean column density and a mean temperature pro-
file for the B211 filament (Fig. 5).

To characterize the resulting column density profile we made
use of an analytical model of an idealized cylindrical filament.
This model features a dense, flat inner portion and approaches a
power-law behaviour at large radii. Analytically, it is described
by a Plummer-like function of the form (cf. Nutter et al. 2008;
Arzoumanian et al. 2011) :
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1
cos i ⇥ B

⇣
1
2 ,

p�1
2

⌘
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the plane of the sky (here assumed to be i=0�), and B represents
the Euler beta function (cf. Casali 1986). The density structure
of an isothermal gas cylinder in hydrostatic equilibrium follows
Eq. (1) with p = 4 (Ostriker 1964).

According to the best-fit model of B211 (cf. Fig. 5a), the di-
ameter of the flat inner portion is 2 Rflat=0.07±0.02 pc, which
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Probability	
  distribu[ons	
  func[ons	
  of	
  column	
  density	
  (PDFs)	
  

•  A	
  sta[s[cal	
  tool	
  to	
  describe	
  the	
  probability	
  of	
  a	
  volume	
  dV	
  to	
  have	
  a	
  density	
  	
  	
  
	
  	
  	
  	
  	
  	
  between	
  	
  ρ	
  	
  and	
  ρ+dρ.	
  To	
  first	
  order,	
  the	
  2D-­‐column	
  density	
  can	
  be	
  used.	
  	
  
	
  
•  Very	
  useful	
  to	
  compare	
  observa[ons	
  with	
  numerical	
  models.	
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  rela[on	
  to	
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•  Sources	
  in	
  low-­‐mass	
  SF	
  regions	
  are	
  mainly	
  on	
  filaments,	
  in	
  UV-­‐illuminated	
  
	
  	
  	
  	
  	
  regions	
  isolated	
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  off-­‐filaments	
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  of	
  clouds	
  	
  
	
  
•  Probability	
  distribuDon	
  funcDons	
  of	
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