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Draft proposal of
KaVA Large Programs of Stellar Masers

# Scientific back ground of energetic mass loss in final
stellar evolution and circumstellar maser excitation

Scientific goals through intensive VLBl monitorings of
stellar H,O and SiO masers

Specifications of the 10 year Large Programs

% Phase 1 (2015A&B, ~200 hours):
Large snapshot sampling of stellar masers

% Phase 2 (2016A—2024, ~500 hours/year):
Full monitorings of stellar masers

Technical justification

% Current progress of case studies
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® Maser excitation mechanism (SiO masers nearby stars)

@ Origin of periodic and chaotic variation in masers

® What is actually fraced by maser emission?
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Planning the Large Programs
(KaVA Evolved Stars sub-WG)

Large-sample, intensive study of stellar H,O and SiO masers for
visualizing shock propagation and asymmetry in CSEs
& AGB/post-AGB stars with long-period pulsations

(100d <P <1600d or 2.0<log(P) <3.2)

Sub-samples of “exotic sources”: e.g. “water fountains”




Possible KaVA stellar maser monitoring program
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Phase 1 Large Program:
(Expanded Study on Stellar Masers)

Snapshot imaging (~1.5 hours/source integration) of

Expand the number of stellar masers as VLBI targets
Xincluding
List of of stellar masers expected
with ESTEMA (assuming ~75% fringe detection rate)
Source selection for new decadal study with
KaVA (Phase 2), ALMA and VLTI

Microscopic (maser feature structure ~0.1 AU) to
macroscopic (CSE diameter ~100 AU) view from
the one-shot program
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Snapshot is also feasible.
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Multi frequency
phase-referencing
(KVN) or/and
astrometry (VERA) are
crucial.

WX Psc SiO v=2 & v=1 J=1-20
(Yun et al.)



SiO v=1J=1—0
Si0O v=1J=1—0

First maser images
with KaVA data from
Daejeon Correlator
(KJCC processor)
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v=1 peak flux = 5.3678E+01 JY channel /BEAM
Levs =5.400E-01 * (1, 2.600, 6.600, 16.80, 43, 69)

v=2 peak flux = 8.7355E+01 JY channel /BEAM
Levs = 8.800E-01 * (1, 2.600, 6.600, 16.80, 43, 69

First successful
multi frequency phase-referencing technique

R LMi (Dodson et al. 2014)
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Summary

# Technical and operation issues have been fixed towards
going ESTEMA (1¢ phase Large Program) including new
Daejeon Correlator processing and user data processing in
pipelines.

Synergies with VLTI (imaging stars), ALMA (thermal/maser
line and dust emission mapping) and Nano-JASMINE
(Japanese space optical astrometry mission from 2015)
become realistic.

Astronomers who are interested in subsections of the Large
Program science and further commissioning to
(challenging) technical issues are always welcome to join
the KaVA Evolved Stars sub-Working Group.




