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*How forming low-mass stars

connect to their environment:

% Radiation Feedback (Heating)
% Protostellar Outflows (Kinematic Feedback)

% Stellar Winds (Kinematic Feedback)
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- 1. Radiation

t = 751353 yr

L=5pc
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Radiative Feedback v. No Radiative Feedback
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Radiative Feedback v. No Radiative Feedback
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... 2. Protostellar
' - Outflows
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Individual “Isolated” Core

Column Density (g cm™2)

L=0.25 pPC Offner et al. in prep.



Individual “Isolated” Core

t=0.00 Myr

10*% 107 10% 10% 10° 10* 10% 10° 107 10! 10° 10 10®% 107 107 10t 10° 10°

Column Density (g cm™?)

L=0.25 pPC Offner et al. in prep.
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Ejected Gas

0.2 Myr

fwind — 02
B '
theta — OOl 10* 107 102 107 10° 107
Offner & Arce in prep Density
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e Stage 0 Defn: M«< Meny
e Sim. Stage 0 ~ 0.1 Myr
® Obs.Class 0 ~ 0.1 Myr

(Enoch et al. 08)

Stage 0/I
Boundary

Ejected Gas
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B '
theta — OOl 10* 107 102 107 10° 107
Offner & Arce in prep Density
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Offner & Arce in prep
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M / (Menv,i'Menv,f) -
eeff = 0.40 eeff = 0.43 eeff = 0.36

Offner & Arce in prep

Inltlal Core Mass

Stage 0O/l
Boundary

fwind = 0.2 fwind = 0.2 fwind = 0.3
theta = 0.01 theta = 0.1 theta = 0.01

Thursday, June 27, 13



'''''''''''''''' LN S S B S B B B (L B S B B S B B S

Arce & Sargent 2006
Observations:

+ L
@

i

A

opening angle |deg|

1.
)

logo(YSO age) |yr]

Thursday, June 27, 13




................. S B S B N O S B B B S L B B e B B e e i

Arce & Sargent 2006

Observations: :

_H“; " —

’

A

opening angle |deg

1.
)

logo(YSO age) |yr]

“Synthetic” 12CO Observation

Thursday, June 27, 13



................. S B S B N O S B B B S L B B e B B e e i

Arce & Sargent 2006

Observations: :

_H“; " —

’

A

opening angle |deg

1.
)

logo(YSO age) |yr]

“Synthetic” 12CO Observation

Thursday, June 27, 13



“Synthetic” 12CO Observation
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“Synthetic” 12CO Observation
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fwind = 0.2
0.1 pc theta = 0.01
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Offner et al. in prep.
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To get “synthetic” 12CO maps:
. J’

RADMC-3D
Dullemond 2012

Beamsmear &
add noise

V... ?CO (J=1-0) [kms’]

Beaumont, Offner; Shetty, Glover &
Goodman in prep.

Thursday, June 27, 13



To get “synthetic” 12CO maps:

RADMC-3D
Dullemond 2012
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To get “synthetic” 12CO maps:
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To get “synthetic” 12CO maps:

>

RADMC-3D . Beamsmear &
Dullemond 2012 AR add noise
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To get “synthetic” 12CO maps:
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To get “synthetic” 12CO maps:
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Perseus (Arce ea 2011)
Simulation

® Stellar masses [3-15 Msun] and
position randomly generated

e dM/dt = -10-7 M« Msun/yr
® Launched isotropically

® Domain =5 pc, 5 “B stars”
0

-0.5 0.0 0.5 1.0 1.5
Log Mass Loss Rate (Log 107" Mgyr™)
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Winds

t = 5050733 yr

Gas Velocity

L=5 pc
dein — 0.00I PC
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Do the winds drive turbulence?
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% Radiative heating suppresses local fragmentation
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% Radiative heating suppresses local fragmentation

% Outflows reduce masses by ~50% through
entrainment
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% Radiative heating suppresses local fragmentation

% Outflows reduce masses by ~50% through
entrainment

% Outflows can replenish turbulent motions locally
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-

% Radiative heating suppresses local fragmentation

% Outflows reduce masses by ~50% through
entrainment

% Outflows can replenish turbulent motions locally

% Winds add velocity structure/turbulence in
clouds; injection is comparable to turbulent decay
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