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BACKGROUND

We present spectral line images of the Perseus Barnard 1 (B1) region. This work is part of the CARMA Large Area Star-
formation Survey (CLLASSY) Key Project, which is mapping o fields in the Perseus and Serpens Molecular Clouds. The

main goals of CLLASSy are to test the predictions of turbulence-driven star formation, to clarify the relationship between
the dense gas and young stellar content of clouds, and to study core evolution. B1 is located 3.5 pe¢ to the east of NGC 1333,

and 1s thought to be in an earlier stage of evolution. The B1 "main core" contains several continuum clumps of cool dust,
outflows, and shock activity [2,7,8,9,11,151. It has been suggested that the main core is in the early stages of collapse and

some mechanism, such as magnetic support [3,5,111, 1s slowing 1ts evolution. T'his 1s based on: A) a low stellar-to-gas
content ratio for a region with associated optical stars [ 111, B) higher turbulence decay energy relative to energy input

from existing protostellar outflows 17,151, ) the detection of a relatively strong, -27 u(s, magnetic field along the line-of-
sight [5] and organized grain alignment [ 111. The gas and dust southwest of the main core is even less active, providing the

opportunity to study star formation along a gradient of evolutionary stages within one region of Perseus. Our observations
presented here will enable further development of the story of B1 and nearby, clustered, low-mass star formation.

lLarge-Scale, High- Resolution View of Dense Gas 1in B

OBSERVATIONS

=" CARMA D and K array
= 23-dish and single-dish observing
(fully imaging molecular lines)

= 743-pt mosaic covering 150 sq. arcmin.

= 150 total hours
" Synthesized beam ~6.5" x 7.5"

= HCN,
* 8 MHz bands; ~0.16 km/s resolution
* Sensitivity per channel ~ 100 m.Jy/bm

HCO", N,H* J=1-0

" 3 mm continuum

* Sensitivity ~ 1.5 mJy/bm
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* We have produced the first large-area (150 sq. areminute), high-angular resolution (7'")
spectral line images of B1 in N,H*, HCN, and HCO* J=1-0 using CARMA.

" Dense, cool gas 1s present across the entire field. N,H* has the strongest gas-to-dust
correspondence, particularly in the main core, while HCO* and HCN appear more diffuse and
trace the outflows in the main core.
= We see little correspondence between the dense gas peak locations and the locations of
existing protostars, except for the Class 0 source, Bl-c.

" T'wo dense, 3 mm continuum cores are detected. We detect the rotating envelope and outflow
of Bl-¢, and find good evidence that the B1-b double core is at an earlier stage of evolution.

" We detect a dynamically coherent, high density, 0.03 x 0.2 pc filament in all three molecules
along the edge of the major dust filament. It is possible that we are detecting swept us gas that
might fragment into cores in the future.

Structure and Kinematics of B1 Main Core
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No,H" (1-0) Integrated Intensity and Centroid Velocity Maps : The left image is a zeroth moment map illustrating the distribution of

N;H+ gas throughout Bl. Eixample spectra sampled within a synthesized beam at two areas of moderate emission are shown in the inset; the
sensitivity 1s ~0.3 K per 0.16 km/s channel. Spitzer YSOs [9]1 and SCUBA cores 16,101 are identified by black and pink boxes, respectively.

The right image shows the best-1it centroid velocities across the field.
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Explanations: Swept up gas? Self-gravitating cylinder?

The 1.5 kms radial velocity of the gas filament relative to the bulk B1 gas suggests that it did not fragment
from the main reservoir ol Bl gas..

= Perhaps a flow from in front of the Herschel filament (green arrows), with some positive velocity
component along our line of sight, caused a pileup of material. Some of this material may have flowed
around the western edge of the Herschel filament, causing the density to increase along the edge, thereby

4 3 strengthening the molecular emission from dense gas tracers and causing the redshift.
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gas peaks (except for Bl-c¢).
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