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ABSTRACT

We have made measurements to determine the parall ax and proper motionof thethree 6.7-GHz
methanol masars G 305.200C0.019, G 305.202C 0.208 and G 305.208C 0.206. 'Ihemnﬂlrﬁtl
parallax is fourd to be 0,25€0.05 mas comesponding to a distance of 4.154% kpc. This
places the G 305.2 star formation region in the Carina¢Sagittarius spird amm Theindusionof
G 305.2 increases the Galactic azimuth range of the souroes in this armby 40”from Sato et al.,
allowing us to determine the pitch angle of this spiral with greaterconfdenceto be-> D 190
¢ 2%, The frst vary long basdine interferometry spot maps of the 6.7-GHz methanol masers
towards these sources show that they have simple linear and ring-like structures, consistert
with emission expected from dlass I methanol masers in general.
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1 INTRODUCTION

The Northem hemisphere very long besdline interferometry (VLBI)
telescopes, induding the Very Long Baseline Anay, VLBI Explo-
ration of Radio Astrometry and Furopesn VLBI Netwotk anays
are axrently involved in programmes to determine the parallaxes
to high-mess star fonmation regions (HMSFRs) in the Milky Way,
by messuring the relative separation between maser emission as-
sociated with these regions and distant beckgroundd quasars. The
sub-milliartsecond (mes) accurate astrometric messurements be-
tween the meser spots and quasars allow the small trigonometric
parallax sigratures to be detected and the comesponding distances
to these Galactic HMSF masers can be determinad to an acaracy
of 10 percent at 10 kpe (Reid & Horrma 2014),

Using over 100 parallax measurernents to HMSFRs in the Milky
Wy, Reid et al. (2014) have determined the latest Galactic rotation
and dynemical parameters, ¥nding the droular rotation speed of the
Suntobe2 , D 240 ¢ 8kms' ! and distance to the Galactic Centie
to be Ro D 8.34 ¢ 0.16 kpe. These results have been obtained from
messurerments primarily from the 41t and second quadrants of the
Galaxy and, in Reid et al. (2016), the authors demomstrate that the
conglete spiral struchure of the Milky Way camot be dearly dis-
tinuished without parallax distances from Southemn hemisphere
HMSFRs. In 2008, we initiasted a project to observe 6.7-GHz
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dass 11 methanol mesars in the Southem hemisphere wsing the
Australian Long Basdline Anay (LBA) for parallax determination.

The methanol moleaule has a rich radio and millimetre wave
length spectnim (e.g Maller; Menten & Madar 2004), with more
than 30 observed transitions detected in interstellar sppoe. Many of
these trarsitions are observed to exhibit maser emission, whichare
empirically grouped into two dassifcations (Menten 1991). Class
[ methanol transitions are assodiated with distant parts of the out-
+ ows (Vororkowv etal. 2006; Cyganowski etal. 2009) erathershocks
(Voronkov etal. 2010) and dass I mesers areassodaled close to the
young star at distanoes of aound 10410° au (e.q. Ellingsen 2006,
Sanmaetal. 2010). The 6.7 and 12.2 GHz dass 11 maethanal masers
aretwo of the strongest and best- studiad transitions of astrophysical
meseremission with the 12.2 GHz miosass forming a complete sub
setof the 6.7 GHz emission (Caswdll et al. 1995q; Breenetal. 2012).
The 6.7 GHz maseris a particularly important transition, as itis ex-
chusively observed towards HMSFRs (Breen et al. 2013). Class 1T
methanol masers are punpedd by rmdiative exditation of the methannl
molecule (Sutton et al. 2001) and are known to be strong radio
sources with indivicual feahmes exhihiting poirt-like strochure ¢
even & VLBI resolution # making them excallent cardichates for

astrometry.

The LBA observations contime to be the only Southem hemi-
sphere astrometric measurements of Galactic HMSFR mesers for
parallax determination. The Jrst parallax distance to a southem
methanol moser source has been presented in Krishnan et al,
(2015) and hare we provide trigorometrical parallax distances
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