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ADbstracts

We report multi-epoch VL BA observationstowardswater masers around RT Virginis ~, 3 -
(RT Vir). The 3-D kimenatics of 61 water masers describes a circumstellar envelope \ \ T éé
expanding roughly spherically with a velocity of ~8 km/s, implying that the bipolarity S / o T s M ;
of the envelope isobscured asincreasing the mass-lossrate. Systematic radial-velocity B —— \ - c , % gmn A
drifts of maserswere found with amplitudes of around 1 km/s/yr. From one maser E\ 5 T = | <P %
feature, a quadratic position shift with time was discoverd with an acceleration rate S g Masr Z\ = > ~
of 36 km/s/yr, implying a passage of a shock wave driven by the stellar pulsation. f\\ ¢ (Fig. 5.6) 5o ; N
We estimated a distanceto RT Vir of ~220 pc on the basis of the statistical parallax g z g . o B -
and the model-fitting methods. T 7 - :
\ / o T 10 km s1?
1. RT Virginis (RT Vir) \ \ R : ﬂ o
\ * 10AU @270pc
. _ Visible magnitude: ~ 8.7 mag, 2 mas 2 mas Lkmst e
ure . semiregular variable (M8I11, SRb). e e B
taken by P~ 155 days (Etoka et al. 2001) | |
! the Digitized or ~365 days (Imai & Takeuti 1998).  Figure2: - Figure 3:
Sky Survey Very bright water maser source. Proper motlons.and the qup_ler veIouty drifts of maser | 3-D velocity vector s of water maser
Radial-velocity drifts were detected featgr&s..Cyan lines shpw fit [ines assuming constant veloqty feat_ures(cone_s). Red and blue cones
(| = 1997) mOtIODSIn pro_per—motlons and _constant acceleration motions indicate recedmg and approaching
In radial-velocity drifts, respectively. features, respectively.
2. VLBA observations of the RT Vir water masers o :
. . . IR e v v R v U R A ) oo
1) 5 epochsin 1998 May-August, with a separation of 3 weeks between epochs. I . May31 || . May3l AN 4l Acceleration: -31.69 kmislyr
2) Velocity resolution of 0.056 km/s. R e 2| - Juyis [ L € | 7 Vewiy Teikms@1r000y
3) Synthesized beam of 0.4 masand 1.0 masin R.A. and decl. directions. 7 o gﬁ:’ Y L] [ Avgt % 3 P
4) Detection limit of 100 mJy/beam at 5-sigma level (without bright emission). E MR E 5 At
5) Proper motions of water maser features: g Y/ g = > E 20 %
/36 motions (detected at 2-/3~5 epochs) g g ¢ * Maser % A
o e 1 acceleration -% j; } }
. . . — s T
3. The 3-D kinematics of the circumstellar envelope | t ‘41 o %
. (-10.654, 31 150)@170 DOY
1) A radial-velocity gradient in the E-W direction unchanged for 15 years 4 0 B % 10w o w0 180 180 200 20
(Bowerset al. 1993), dueto weak bipolarity of flow, not to rotation RA. offset (mas) RA. offset (mas) Day of year in 1998
(see Figure 3). Figure 4: Figure5:
2) Thedistribution extension of the maser s was consistent with that expected Spatial structures of some maser features and their time Proper motion of the maser feature
from the anti-correlation between the extension and the light-curve variation. Each dot shows a velocity component (maser spot). (at the brightness peak) exhibiting the
(Imai & Takeuti 1998). The position-reference feature is spatially fixed at the map origin acceleration and afit to a constant
3) Some maser features exhibit infall towardsthe star (see Figure 3). to make measurements of maser proper motions. acceleration motion.
4) The expanding flow isroughly spherically symmetric (see Figure 3).
A ratio of velocity dispersion of 2.5:1.7:1 among three vetical axes,
obtained from diagonalization of a velocity variance-covariance matrix ! N b
(Bloemhof 2000). 3| g1 1
Tl gl Figure 6:
: : = 1 SN i Modelsof stellar pulsation induced
4. Apparent acceleration motions of water masers : | by dust shells (expansion velocity,
o “t 71 }] gasdensity, gastemperature, and
1) Radial-velocity driftsseen in individual maser features with rates of — — — radiation temperature). The models
<2 km/slyr (seeFigure?2, c.f.Imai et al. 1997). =2 g were based on a C-rich star. (Hofner
2) Deviations from constant-velocity motions. They are not due to time variation 5 of . et al. 1995). Solid lines: Oxygen rich
in the spatial structure of a position-reference maser feature (see Figures4and 5). 31! R A SMEE RIS, (el lliness (Setlal (e
3) From one maser feature, a quadratic position drift (a constant acceleration g2 S % envelope
motion) was discovered with an amplitude of 33 km/s/yr (see Figures4 & 5). i T
Thisimplies a passage of a shock wave (e.g. Hoefner et al. 1995 and figure 6). s (£ " radies (] :
5. Discussion
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