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Image:	  Cygnus	  X	  (HOBYS)	  	  (ESA	  press	  release:	  3-‐color	  image	  from	  Herschel	  PACS/SPIRE)	  



Cloud	  structure	  
cold	  dense	  gas	  	  
(SPIRE	  	  250,	  350,	  500	  μm)	  

	  
heated	  gas	  
(PACS	  70,	  160	  μm)	  
	  	  

PACS

Herschel images  70	  -‐	  500	  μm	   

	  	  Schneider	  et	  al.	  2013	  

Orion	  B	  	  	  

	  Gould	  Belt	  KP	  (SAG3)	  
	  PI:	  Ph.	  André	  	  (talk	  	  monday)	  
	  	  

André	  et	  al.	  2010;	  Bontemps	  et	  al.	  2010;	  Könyves	  et	  al.	  2010	  	  talk	  thursday	  

Aquila	  	  	  

(ESA/PACS	  &	  SPIRE	  Consor[um) 

Orion	  A	  	  	  

	  	  Polychroni	  et	  al.	  2013	  

Orion	  A	  	  	  

	  	  Polychroni	  et	  al.	  2013,	  Roy	  et	  al.	  2013	  



Herschel images  70	  -‐	  500	  μm	   (ESA/PACS	  &	  SPIRE	  Consor[um) 

Rose=e	  

	  HOBYS	  KP	  (SAG3)	  
	  PIs:	  Mo]e,	  Zavagno,	  Bontemps	  	  	  
	  (Mo]e	  talk	  	  friday,	  Zavagno	  talk	  thursday)	  
	  	  

	  Schneider	  et	  al.	  2010,	  2012;	  Mo]e	  et	  al.	  2010;	  	  
di	  Francesco	  et	  al.	  2010;	  	  Hennemann	  et	  al.	  2010;	  Tremblin	  et	  al.	  2013	  

	  Hill	  et	  al.	  2011;	  Giannini	  et	  al.	  2012;	  Minier	  et	  al.	  2013	  

Vela	  C	  	  	  

	  Rivera-‐Ingraham	  et	  al.	  2013	   	  Fallscheer	  et	  al.	  2013	  

W3	   NGC7538	  



Herschel FIR-imaging of Galactic regions 

Open Time programs (some examples) 

Hi-‐Gal	  	  (PI:	  S.	  Molinari)	  	  talk	  friday	  	  

	  	  Elia	  et	  al.	  2013	  

California/Auriga	  	  (PI:	  P.	  Harvey)	  	  	  

Carina:	  	  (PI:	  T.	  Preibisch)	  	  	  

	  	  	  Roccatagliata	  et	  al.	  2013	  	  	  	  talk	  thursday	  
	  	  Harvey	  et	  al.	  2013	  



	  Low-‐mass	  star-‐forma[on:	  	  
•  	  fragmenta[on	  and	  collapse	  of	  	  gravita[onally	  unstable	  filaments,	  	  
•  	  	  accre[on	  by	  striaDons	  (faint	  filaments)	  
•  	  	  prestellar/starless	  cores	  and	  protostars	  are	  mainly	  on	  filaments	  
	  
	  	  (Andre	  et	  al.	  2010;	  Arzoumanian	  et	  al.	  2011,	  2013;	  Palmeirim	  et	  al.	  2013;	  	  
	  	  	  see	  also	  	  	  SDP-‐papers;	  Kirk	  et	  al.	  2013;	  Marsh	  et	  al.,	  Bressert	  et	  al.,	  in	  prep…)	  	  

IC5146	  	  	  

Cloud	  structure:	  
	  	  

Filament	  formaDon	  
•  Large-‐scale	  MHD	  turbulence	  with	  shock	  collison	  (e.g.	  Padoan	  et	  al.	  2001;	  Klessen	  et	  al.	  2005…)	  
•  converging	  flows	  (e.g.	  Heitsch	  et	  al.	  2005;	  Vaquez-‐Semadeni	  et	  al.	  2011;	  Klessen	  &	  Hennebelle	  2010..)	  	  

•  (gravity)	  (Bonnell	  2008)	  
•  ‘turbulent	  stretching’	  (Hennebelle	  2013)	  

Sources:	  
starless	  cores,	  	  
prestellar	  cores,	  
protostars	  	  
	  	  

Arzoumanian	  et	  al.	  2011,	  poster	  P30	  

1.	  column	  density	  and	  dust	  temperatur	  	  	  	  	  	  	  	  2.	  curvelet	  analysis	  to	  enhance	  	  
	  	  	  	  maps	  from	  SED	  	  (160-‐500	  μm)	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  structure,	  filament	  tracing	  (e.g.	  Disperse)	  
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Polychroni	  et	  al.	  2013	  Rygl	  et	  al.	  2013a	  

Lupus	  	  	  

only	  class	  I	  and	  II	  outside	  filaments	  
24%	  pre-‐stellar	  cores	  outside	  filaments	  

IC5146	  	  	  

Cloud	  structure:	  
	  	  

Sources:	  
starless	  cores,	  	  
prestellar	  cores,	  
protostars	  	  
	  	  

Arzoumanian	  et	  al.	  2011,	  poster	  P30	  

1.	  column	  density	  and	  dust	  temperatur	  	  	  	  	  	  	  	  2.	  curvelet	  analysis	  to	  enhance	  	  
	  	  	  	  maps	  from	  SED	  	  (160-‐500	  μm)	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  structure,	  filament	  tracing	  (e.g.	  Disperse)	  
	  	  



Vela	  C	  	  	  

High-‐mass	  SF	  regions:	  	  	  	  	  	  	  no	  detailed	  study	  yet…	  
•  	  sources	  ‘off’-‐filament	  by	  visual	  inspec[on	  of	  	  NGC7538	  	  	  (Fallscheer	  et	  al.	  2013)	  
•  	  sources	  outside	  filaments	  in	  Vela	  C	  	  	  	  (Giannini	  et	  al.	  2012)	  



Vela	  C	  	  	  

High-‐mass	  SF	  regions:	  	  	  	  	  	  	  no	  detailed	  study	  yet…	  
•  	  sources	  ‘off’-‐filament	  by	  visual	  inspec[on	  of	  	  NGC7538	  	  	  (Fallscheer	  et	  al.	  2013)	  
•  	  sources	  outside	  filaments	  in	  Vela	  C	  	  	  	  (Giannini	  et	  al.	  2012)	  

Difference	  to	  low-‐mass	  SF	  regions:	  
•  feedback	  from	  massive	  stars	  	  	  (stronger	  UV-‐radia[on,	  ioniza[on,	  wind),	  	  
•  pillars,	  globules,	  EGGs,	  condensa[ons…	  	  	  
	  	  	  	  	  	  may	  lead	  to	  a	  different	  mode	  of	  star-‐forma[on	  (no	  filaments	  but	  photoevaporaDon	  and	  compression)	  
	  	  

Schneider,	  Bontemps	  et	  al.,	  in	  prep.	  

Cygnus	  	  



Vela	  C	  	  	  

High-‐mass	  SF	  regions:	  	  	  	  	  	  	  no	  detailed	  study	  yet…	  
•  	  sources	  ‘off’-‐filament	  by	  visual	  inspec[on	  of	  	  NGC7538	  	  	  (Fallscheer	  et	  al.	  2013)	  
•  	  sources	  outside	  filaments	  in	  Vela	  C	  	  	  	  (Giannini	  et	  al.	  2012)	  

Difference	  to	  low-‐mass	  SF	  regions:	  
•  feedback	  from	  massive	  stars	  	  	  (stronger	  UV-‐radia[on,	  ioniza[on,	  wind),	  	  
•  pillars,	  globules,	  EGGs,	  condensa[ons…	  	  	  
	  	  	  	  	  	  may	  lead	  to	  a	  different	  mode	  of	  star-‐forma[on	  (no	  filaments	  but	  photoevaporaDon	  and	  compression)	  
	  	  

Schneider,	  Bontemps	  et	  al.,	  in	  prep.	  

Cygnus	  	  

Off-‐filament	  

On-‐filament	  

Orion	  A	  	  	  

	  	  Polychroni	  et	  al.	  2013	  



High-‐mass	  star-‐forma[on:	  
•  	  merging	  of	  filaments	  into	  ridges	  and	  hubs	  to	  form	  OB-‐cluster	  	  	  (talk	  Mo]e	  friday)	  	  
	  Schneider	  et	  al.	  2010,	  2012;	  Hennemann	  et	  al.	  2012	  
	  
	  (but	  see	  also	  studies	  of	  Mo]e	  et	  al.	  2010;	  di	  Francesco	  et	  al.	  2010;	  Hennemann	  et	  al.	  2010;	  Nguyen-‐Luong	  et	  al.	  2011;	  	  
	  Hill	  et	  al.	  2011,	  2012;	  Giannini	  et	  al.	  2012;	  	  Rygl	  et	  al.	  2013b;	  Rivera-‐Ingraham	  et	  al.	  2013;	  Fallscheer	  et	  al.	  2013	  ….)	  
	  

	  Schneider	  et	  al.	  2012	  

Rose=e	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  column	  density	  map	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  filaments	  on	  curvelet	  image	  

cluster	  	  
forma[on	  



Filaments	  and	  accre[on	  in	  high-‐and	  low-‐	  mass	  star-‐forma[on:	  
•  filaments	  parallel	  to	  magne[c	  field	  	  	  	  	  	  (input	  mass	  rate	  	  ~	  2	  x	  10-‐3	  Msun/yr)	  

DR21	  	  3-‐color	  image	  	  	  

Schneider	  et	  al.	  2010,	  Hennemann	  et	  al.	  2012	  

magne[c	  field	  

Herschel	  column	  density	  map	  and	  CO	  contours	  

•  	  large-‐scale	  infall	  	   HCO+	  spectra	  on	  N2H+	  

Schneider	  et	  al.	  2010,	  	  
Csengeri	  et	  al.	  2011a,b,	  	  
Mo]e	  et	  al.	  2007,	  
Bontemps	  et	  al.	  2010	  

mass	  of	  DR21	  ridge	  ~15	  000	  Msun	  

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

3

Taurus	  	  	  

Palmeirim	  et	  al.	  2013	  
	  
mass	  of	  stria[on	  ~150	  M☉	  

	  



Filaments	  and	  accre[on	  in	  high-‐and	  low-‐	  mass	  star-‐forma[on:	  
•  filaments	  parallel	  to	  magne[c	  field	  	  	  	  	  	  (input	  mass	  rate	  	  ~	  2	  x	  10-‐3	  Msun/yr)	  

DR21	  	  3-‐color	  image	  	  	  

Schneider	  et	  al.	  2010,	  Hennemann	  et	  al.	  2012	  

magne[c	  field	  

Herschel	  column	  density	  map	  and	  CO	  contours	  

•  	  large-‐scale	  infall	  	   HCO+	  spectra	  on	  N2H+	  

Schneider	  et	  al.	  2010,	  	  
Csengeri	  et	  al.	  2011a,b,	  	  
Mo]e	  et	  al.	  2007,	  
Bontemps	  et	  al.	  2010	  

Hennemann	  et	  al.	  2012	  

Filament	  F1N	  	  (mass	  1200	  Msun)	  	  	  	  	  
•  	  core	  forma[on	  on	  filaments	  

mass	  of	  DR21	  ridge	  ~15	  000	  Msun	  

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
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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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mass	  of	  stria[on	  ~150	  M☉	  

	  



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.	  
	  
	  

From spatial structure to density structure... 



PDF	  of	  column	  density	  from	  Herschel	  	   Turbulence	  

PDF	  is	  lognormal:	  	  	  	  

	  Schneider	  et	  al.	  2013	  
Andre	  et	  al.	  2010;	  Men'shchikov	  et	  al.	  2010;	  Miville-‐Deschenes	  et	  al.	  
2010;	  Ward-‐Thompson	  et	  al.	  2010;	  Schneider	  et	  al.	  2013	  

Polaris	  250	  μm	  

	  Federrath	  &	  Klessen	  et	  al.	  2013	  

(M)HD	  modelling	  



PDF	  of	  column	  density	  from	  Herschel	  

power-‐law	  tail	  	  	  

Orion B 

NGC2071	  

NGC2068	  

NGC2024	  

NGC2023	  

LeB:	  ESA	  press	  release:	  3-‐color	  image	  from	  Herschel	  PACS/SPIRE	  	  	  	  	  	  Right:	  Column	  density	  map	  (Schneider	  et	  al.	  2013)	  

Power-‐law	  tail:	  	  	  	  	  	  	  gravity	  	  (Klessen	  et	  al.	  2000;	  Kainulainen	  et	  al.	  2009)	  
	  

Individual	  core	  collapse	  	  (α	  =	  2)?	  	  	  	  
	  ρ	  (r)	  ~	  	  r-‐α	  	  	  	  	  	  	  	  	  	  	  α=-‐2/s+1	  	  	  (Federrath	  &	  Klessen	  2012)	  
	  

Gravity	  	  	  



Gravity	  	  

Cham	  II	  (with	  sources)	  

power-‐law	  tail	  	  	  

	  Alves	  de	  Oliveira,	  Schneider	  et	  al.	  2013;	  	  Spezzi	  et	  al.	  2013;	  poster	  P36	  (Cox)	  

PDF	  of	  column	  density	  from	  Herschel	  

Av	  ~	  10	  

	  Two	  power-‐law	  tails	  with	  different	  slope	  ?	  	  
	  Av	  ~	  4	  –	  10	  large-‐scale	  collapse,	  Av	  >	  10	  core	  collapse	  

Av	  ~	  4	  

Cham	  II	  (no	  sources)	  

	  Source-‐subtracted	  (done	  by	  N.	  Cox	  using	  ‘getsources’,	  Men’shinkov	  et	  al.	  2012)	  
	  PDF	  is	  nearly	  lognormal.	  



	  
Av	  ~	  12	  	  

Av	  ~	  100	  	  	  

Gravity	  +	  flows	  	  NGC6334	  	  	  	  	  	  	  

W3:	  	  local	  stellar	  feedback..	  compression	  and	  convergent	  flows	  	  	  	  
	  	  	  	  	  	  	  	  	  	  	  Rivera-‐Ingraham	  	  et	  al.,	  in	  prep	  	  	  	  	  poster	  P65	  

	  
Av	  ~	  12	  	   Av	  ~	  100	  	  	  

core	  collapse	  	  +	  
convergent	  flows	  ?	  	  

mass	  input	  by	  filaments	  +	  
large-‐scale	  infall	  ?	  

	  Russeil,	  Schneider	  et	  al.	  2013	  

Rayner,	  Griffin	  et	  al.,	  in	  prep.	  
Didelon	  et	  al.,	  in	  prep.	  

MonR2	  	  	  	  	  	  	  



PDF	  of	  column	  density	  from	  Herschel	  

•  external	  compression	  clearly	  visible	  in	  column	  density	  profile	  
	  	  	  	  	  	  	  see	  also	  Pere]o	  et	  al.	  (2012)	  for	  Pipe	  and	  Tremblin	  et	  al.	  (2013)	  

•  broadens	  the	  PDF	  	  

Gravity	  +	  compression	  	  	  

Pipe	  

Orion	  B	  	  	  	  column	  density	  map	  	  	  
Column	  density	  cuts	  

sharp	  cutoff	  in	  profile	  	  	  	  	  	  	  	  	  	  broad	  PDF	  

Ioniza[on+	  
radia[on	  +	  
wind	  

σ	  ~	  0.5	  

Tremblin	  et	  al.	  2013:	  	  	  	  talk	  thursday	  



PDF	  of	  column	  density	  from	  Herschel	  

•  external	  compression	  clearly	  visible	  in	  column	  density	  profile	  
	  	  	  	  	  	  	  see	  also	  Pere]o	  et	  al.	  (2012)	  for	  Pipe	  and	  Tremblin	  et	  al.	  (2013)	  

•  broadens	  the	  PDF	  	  

Gravity	  +	  compression	  	  	  

Pipe	  

Orion	  B	  	  	  	  column	  density	  map	  	  	  
Column	  density	  cuts	  

sharp	  cutoff	  in	  profile	  	  	  	  	  	  	  	  	  	  broad	  PDF	  

Ioniza[on+	  
radia[on	  +	  
wind	  

σ	  ~	  0.5	  

Tremblin	  et	  al.	  2013:	  	  	  	  talk	  thursday	  

σ	  ~	  0.2	  

IRDC	  	  	  (from	  Kainulainen	  &	  Tan	  2013)	  
not	  much	  background	  emission	  to	  correct	  for	  (see	  Pere=o	  et	  al.	  2010)	  	  	  

Schneider,	  Csengeri,	  Ossenkopf	  et	  al.,	  in	  prep	  



Schneider	  et	  al.	  2010,	  2012	  	  	  

Rose=e	  	  	  	  	  	  	  	  	  	  	  column	  density	  map	  

compressed	  shell	  ?	  

Compression	  	  	  



Tremblin,	  Schneider	  et	  al.	  2013	  	  	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  talk	  thursday	  

	  

‘double-‐peak	  ‘	  PDFs	  are	  a	  characteris[c	  feature	  of	  compressed	  shells	  ….	  	  	   Compression	  	  

RCW120	  	  	  	  	  	  	  	  	  	  	  

M16	  	  	  	  	  	  	  	  	  	  	   	  Zavagno	  et	  al.	  2010	  

	  Hill	  et	  al.	  2012	  
ln	  (N/<N>)	  

PD
F	  

PD
F	  

Hydrodynamic	  
simula[on	  with	  
ioniza[on	  

Tremblin	  et	  al.	  2012,	  2013	  	  	  
	  	  	  	  	  	  	  	  



Summary	  ...	  

	  	  	  	  	  The	  spa6al	  structure	  of	  clouds	  (and	  its	  rela[on	  to	  the	  sources)	  
	  
•  Sources	  in	  low-‐mass	  SF	  regions	  are	  mainly	  on	  filaments,	  in	  UV-‐illuminated	  
	  	  	  	  	  regions	  isolated	  features	  off-‐filaments	  
•  maybe	  different	  modes	  of	  SF	  ?	  	  
	  	  	  	  	  GravitaDonal	  fragmentaDon	  of	  filaments	  	  	  vs.	  	  photoevaporaDon	  and	  compression	  	  
	  	  	  	  	  	  
	  

	  	  	  	  The	  density	  structure	  of	  clouds	  	  
	  
•  Probability	  distribuDon	  funcDons	  of	  column	  density	  (PDFs)	  are	  very	  diverse	  
	  	  	  	  	  tracing	  various	  effects:	  
	  	  	  	  	  -‐>	  lognormal	  for	  turbulence	  
	  	  	  	  	  -‐>	  broader	  PDFs	  due	  to	  compression	  
	  	  	  	  	  -‐>	  power-‐law	  tail(s)	  for	  gravity	  
	  	  	  	  	  	  	  	  	  	  	  	  -‐>	  medium	  densi[es:	  	  	  large-‐scale	  infall	  	  
	  	  	  	  	  	  	  	  	  	  	  	  -‐>	  high-‐densi[es:	  	  	  core-‐collapse	  and	  covergent	  flows	  	  	  	  
	  
	  


