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Introduction: protobinary system W3(H20)

 W3(H20) East
* Mass: 13 Msun (Zapata+ 2011)
* Synchrotron emission (Reid+ 1995)

* Wiggling structure
* Precession jet (Wilner+ 1999)
* Warp of disk (interaction disk wind with disk) (Shchekinov+ 2004)

« W3(H20) West
* Mass: 4 Msun (Zapata+ 2011)

* Proto-binary (Chen+ 2006, Zapata+ 2011, Ahmadi + 2018)
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Molecular outflows and disks of W3(H20)

* There are two outflows which originates from W3(H20) East and West
* CO (SMA obs. by Zapata+ 2011, ), HCN (SMA obs. Qin+ 2016, CO (NOEMA obs. Ahmadi+

2018)

* PA:+40° (W3(H20)East), +15° (W3(H20)West) (Zapata+ 2011) and same results (Qin,

Ahmadi)

* CH3CN disk at both W3(H20) East and West (Ahmadi+ 2018) and direction of disks

are perpendicular of outflow
* Perhaps W3(H20) East is protobinary
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Single dish very long monitor of H20 maser
spectra of W3(H20) for 20 years (Felli+ 2007)
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H20 maser jet by past VLBI observation

 H20 maser jet (or outflow) from W3(H20) East
(Alcolea+ 1993, Hachisuka+2006, Goddi+ 2017)

* Proper motion shows outflow is parallel to sky plane
* PA.:90° (same as elongation of W3(H20) East at 8.4 GHz)
* Typical radial velocity range : -45 to -64 km/s

* Properties of H20 masers in W3(H20) West is still unknown
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(one of ) mystery in W3(H20) :
the different directions between molecular
outflow and H20 maser jet

e direction of outflow and jet
e Molecular outflow: 15 to 54°
e Water maser:90°
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| cannot show the results now.
| am sorry.
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