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SUMMARY

The DR21 ridge is a dense, massive (~10* M) filament
IN the Cygnus X complex undergoing large-scale
gravitational collapse, with mass accretion occurring
along a network of filaments. Our kinematic
modeling finds systematically low inclination angles
for these filaments, inconsistent with strong free-fall
motions, indicating a more regulated or complex
collapse process.

INTRODUCTION

Filaments are ubiquitous in molecular clouds'
e Funnel gas into dense hubs, providing continuous
supply of material for star formation
Relative importance of gravity vs other forces on
fillament kinematics is unknown

e Gravitational infall models have not been well-
tested against observational data

e Expect to see free-fall velocity trajectory along
filaments unless impeded by external forces

METHODS

Use FilFinder? to get filament spines
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RESULTS

Two gravitational infall models are tested against observational data
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Fitting procedure

Condense PV plot into three 1D arrays
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Low inclination angles likely inconsistent with purely gravitational infall
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e Use 16™M/84™" percentile values determined
via MCMC sampling

e Assume filaments are randomly oriented
vectors In 3D space
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Values above are median best-fit parameter
estimates from MCMC sampling

Infinite cylinder

P ~ 0.04%

Finite ellipsoid

P ~ 0.83%

Kinematic Signatures of Mass Inflows in Molecular Cloud Filaments

P S
N \dd
>

HAYSTACK
OBSERVATORY

Infall model velocities

2.0 s

=
U

y 4
.—r—1——%rﬁw.—nﬁm.—.nﬁwmmnﬁnﬁn—’.ﬁn‘n
y 4
y 4
Y 4
’ 4

3D velocity [VGM/c]
|_I
(@)

e . S
5 N
g : \\\
Q \\\
'®)) ‘:‘:::\:\\ ~ ~
S f=ly REN
2 < : ~
0 I 2 S
i 0 R
——— I o) \
Cylinder g X
— EIIIpSOId 1 \
O
O_O E T - T T 1
0.2 0.4 0.6 0.8 1.0

Offset [ r/rin;]

Cylinder model generally predicts higher velocities

e Trajectory independent of filament length
e Ellipsoid model is more physically realistic

CONCLUSIONS

Several potential scenarios could
explain low estimated inclinations

DR21 happens to be relatively flat in the
plane of the sky

e Test infall models on filaments in other
molecular clouds

Filaments are not experiencing free-fall
collapse

e Magnetic field orientations in 3D could
support gas flows

Filaments were formed recently

e INn the process of being accelerated to
free-fall motions

e Calculate free-fall timescales
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