Parallaxes and Proper Motions of
Massive Star Forming Regions:
Step 1

Y.Xu M.J.Reid X.W.Zheng K.M.Menten

Observe ~ 10 massive star forming regions

A fundamental contribution
to Galactic structure



HIl regions = spiral arms of galaxies.

Rotation curve =

Measure distances to Hll regions =
Kinematic distances



Construct a “plan view”
of the Milky Way
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Problems:

« Kinematic distance ambiguities
*Fish et al. (2003), APJ, 587, 701

 Non-circular rotation
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rigonometric parallax
---absolute distance

—Distance-scale calibration

12 GHz methanol maser

Phase referencing

VLBl = ~ 0.01 mas



Background sources

JVAS (8 GHz)

NVSS (1.4 GHz)=> within 0°.7

— VLA = C- & U- band



Pilot study = Perseus Arm----W30OH
kinematic distance ~ 4.5 kpc

luminosity distance ~ 2.2 kpc

kinematically anomalous
Discrepancy —> or

Inaccurate for luminosity distance



Pilot study---(Program BX005)

Five 8-hr tracks

First epoch

Accuracy better than 0.1 mas

When finished ~ 0.05 mas

~ 10 % at a distance of 2 kpc
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PLot file version 2 created 19-SEP-2003 12:19:10
BOTH: 0230+621 IPOL 12183.382 MHZ 0230+621 A+S.ICL001.1
0 2 4 6

Center at RA 02 30 16.16170000 DEC 62 09 37.6747000
Grey scale flux range= -1.901 7.813 MilliJY/BEAM

Cont peak flux = 7.8133E-03 JY/B

Levs = 1.000E-03 * (-2,-1,1, 2, 3,4,5,6, 7,

8,9, 10)




PLot file version 1 created 19-SEP-2003 14:15:21
BOTH: 02311325 IPOL 121335332 MHZ 0231-:%25 A+S.ICLL'ID1.;I
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65 60
lliIIIARC SEC
Center at RA 02 31 59.15680000 DEC 62 50 34.2020000
Grey scale flux range= -3.95 19.14 MilliJY/BEAM
Cont peak flux = 1.9138E-02 JY/BEAM
aa;s“i}s.OODE-ﬂG *(-2,-1,1,2,3,4,5,6,7




PLot file version 1 created 19-SEP-2003 14:00:11
BOTH: 0(2351-5210 IPOL 12183.382 MHZ 023?;6621 A+S.ICLOO01.1
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IIARC SE
Center at RA 02 35 20.63980000 DEC 62 16 02.3340000
Grey scale flux range= -5.66 20.61 MilliJY/BEAM
Cont peak flux = 2.0610E-02 JY/BEAM
Iés;s ;;a.oooe-os'(-z. -1,1,2,3,4,5,6,7,
9, 1
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Target source

Parallax
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