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Contours: JCMT 850 pm
30 000 AU @ 300pc

+

(o)}

o
[

Dec offset (arcsec)

—
12CO contours at 0
(63, 125, 250, 500) mK km s L | R.A. offset (arcsecond)

and effective mapped area .| COcontours: 625, 125, 250, 500, 1000) mK km/s

13Co con_tours: 20, 40, 80 mK km/!
+60 0 -60 -120 -180 -
RA offset (arcsec)




Water fountains ‘ -
Fast blpolar ]ets from dylng stars traced by HZO maSersv»_;gsf
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= Faster jet bullets with deceleration?
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FLASHING
Finest Legacy Acquisitions of SiIO- and H,O-maser
Ignitions by Nobeyama Generation

<= Using Nobeyama 45-m telescope

+ Perforated frequency separation filter plate

(Okada et al. 2020, PAS)) developed by HINOTORI
(Hybrid Installation Project in Nobeyama, Triple-band Oriented)

< Conducted as a Backup Program during
2018 December—2019 May (~260 hours)

< Towards 17(+2) water fountains and candidates

<= 3—14 observation sessions per source

<= Velocity resolution: 0.42 km/s (H,O) and 0.22 km/s (SiO)

<= Velocity coverage: 1258 km/s (H,O)

< Follow-up VLBI target-of-opportunity observations soon after
new ignitions of highest velocity H O maser components
Will be registered in M2O (maser monitoring organization)




Science goals of FLASHING

< Monitoring 17 water fountains and candidates

<= Flux periodicity caused by stellar pulsation
(T—>5 years)

<= Permanent death, evolving to a planetary
nebula (~10 years)

< Recurrent outbursts caused by interactions
in a binary system with a large eccentricity
(>5 years)

< Line-of-sight velocity drifts caused by jet
deceleration

Very long baseline
time-domain radio astronomy
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Before ignitions of the highest velocity
H>O maser components
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New ignitions of the hlghest velouty
H>O maser components
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New ignitions of the highest velocity

H>O maser components
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deceleration

Highest velocity jet before

Localization of the highest velocity
H,O maser components

Point symmetric pattern of maser
distribution in a ~3.5 year spacing
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Decadal jet evolution

< Clockwise precession and
lobe expansion of the bipolar jet
<= Dynamical age ~30 years
<= New maser ignition after 2011
Short-lived (t<1 month) spots before 20117
Previous maser ignition before 2006?
< Jet deceleration from 300 km/s to 110
km/s so as to mix with entrained
material in ~3.5 years(?)

!
Velocity drift over ~10 km/s/yr!
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