[RIRERE RFABDAR/—)L
A—HP—H—ARASIEE

HERE: LIUEF—E. REREA. KR

FRXSFIRART ko

AAth. STTREAN. BEREX

2017511 A3-4H VERA User’s Meeting




6.7 GHzAR /) — )L A—H—D IR ]

6.7 GHZAZ/— )L A—H—I[IKREEZDHIZ{THET 5,

of the

ROYAL ASTRONOMICAL SOCIETY W
MNRAS 435, 524-530 (2013) I doi:10.1093/mnras/stt1315
Advance Access publication 2013 August 13 j'l'

Confirmation of the exclusive association between 6.7-GHz methanol
masers and high-mass star formation regions

S. L. Breen,'* S. P. Ellingsen,2 Y. Contreras,' J. A. Green,' J. L. Caswell,!
J. B. Stevens,? J. R. Dawson? and M. A. Voronkov'!

LCSIRO Astronomy and Space Science, Australia Telescope National Facility, PO Box 76, Epping, NSW 1710, Australia
2School of Mathematics and Physics, University of Tasmania, Private Bag 37, Hobart, Tasmania 7001, Australia
3CSIRO Astronomy and Space Science, Australia Telescope National Facility, Locked Bag 194, Narrabri, NSW 2390, Australia

Accepted 2013 July 16. Received 2013 July 16; in original form 2013 May 25

ABSTRACT

Recently, acomparison between the locations of 6.7-GHz methanol masers and dust continuum
emission has renewed speculation that these masers can be associated with evolved stars. The
implication of such a scenario would be profound, especially for the interpretation of large
surveys for 6.7-GHz masers, individual studies where high-mass star formation has been
inferred from the presence of 6.7-GHz methanol masers and for the pumping mechanisms
of these masers. We have investigated the two instances where 6.7-GHz methanol masers
have been explicitly suggested to be associated with evolved stars, and we find the first
to be associated with a standard high-mass star formation region, and the second to be a
spurious detection. We also find no evidence to suggest that the methanol maser action can be
supported in the environments of evolved stars. We thereby confirm their exclusive association
with high-mass star formation regions.
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We thereby confirm their exclusive association with
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have been explicitly suggested to be associated with evolved stars, and we find the first
to be associated with a standard high-mass star formation region, and the second to be a
spurious detection. We also find no evidence to suggest that the methanol maser action can be
supported in the environments of evolved stars. We thereby confirm their exclusive association
with high-mass star formation regions.
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ABSTRACT

We present the results of a high sensitivity survey for 6.7 GHz methanol masers towards 22 GHz water masers using the 100 m
Efflesberg telescope. A total of 89 sources were observed and 10 new methanol masers were detected. The new detections are relatively
faint with peak flux densities of between 0.5 and 4.0 Jy. A nil detection rate from low-mass star forming regions enhances the
conclusion that the masers are only associated with massive star formation. Even the faintest methanol maser in our survey, with a
luminosity of 1.1 x 107 Ly, is associated with massive stars, as inferred from its infrared luminosity.
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A nil detection rate from low-mass star forming regions ...
the masers are only associated with massive star formation.
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ALMA Long Baseline Observations
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Height (AU)
BEHESFDHEEZE(cm?) s¥) a(b) = ax 10°
Gas phase Grain surface
Species 10AU 30AU 100AU 305AU 10AU 30AU 100 AU 305 AU

Formaldehyde H,CO 3.7(12)  5.1(13)  1.5(12)  8.3(12) 6.7(09) 6.4(18) 3.4(17)  6.0(17)
Methanol CH,OH 1.0009) 2.2(11) 58(12) 1.7(13) 2.3(18) 8.4(17) 1.1(18) 8.8(17)
Formic acid HCOOH  8.1(10) 7.5(11) 9.1(12) 8.2(12) 1.1(18) 2.4(17) 1.1(17) 3.3(16)
Cyanoacetylene HC,N 2.0(12)  69(11) 2.1(11) 9.8(10) 1.7(18) 1.3(15) 82(12) 5.5(12)
Acetonitrile CH,CN 55(12)  29(12)  6.9(11) 4.1(11) 12(17) 2.1(17) 2.7(16)  2.0(15)

: LUTERS Walsh et al. 2014b
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Methanol Transitions

Transition Frequency Upper Level Energy
(GHz) (K)

Band 7

211—200 (A) 304.208
315303 (A) 305473 | stack
413—4ou (A) 307.166
87— 808 (A) 318.3190
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Methanol Transitions

Transition Frequency Upper Level Energy
(GHz) (K)

Band 6

5040 (E) 241.700
5 1-4_, (E) 241.767
505—404 (A) 241.791
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