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Figure 4 (Left panel)  
Same as figure 2 but around 
R Crt. The stellar light curve 
phase is unknown.

Figure 2 (Left panel) 
Distributions of water masers 
(left), SiO v=1 masers (middle), 
and v=2 masers(right) around Y 
Cas taken in the sessions 
r15355b and r15356b (at the  
light curve phase φ～0.0). 

Figure 6 (Left panel) 
Distributions of  SiO v=1 masers 
(left) and v=2 masers(right) 
around IRC-10395 taken in the 
sessions r16123a and r16124b. 
The stellar light curve phase is 
unknown.
Figure 7 (Right panel) Same as 
figure 6 but around UX Cyg 
taken in the sessions r16083a 
and r16184a (at the light curve 
phase φ～0.8).

Table 1 Results of VLBI fringe detections 
and maser source image cube synthesis for  
80 evolved stars observed from 2015 to 
2017. The frequency band codes Q1, Q2, 
W, and D correspond to the SiO masers of 
v=1 (J=1-0), v=2 (J=1-0), v=1 (J=2-1), and 
v=1 (J=3-2), respectively. The indexes of 
results mean below. 

 Y: VLBI fringes were detected or maser 
     maps were created successfully. 
 N: VLBI fringes were not detected or 
     maser maps were not created. 
 IP: In process of data reduction. 

Figure 3 (Right panel)  
Cross-power spectra for Y Cas 
with a KVN baseline between 
YONSEI and ULSAN.

Figure 1 Venn diagram of VLBI fringe 
detections of water and SiO  masers. 26 
stars, correspond to 33% of observed 
stars,  simultaneously detectable in H2O 
and 28SiO  J=1→0 v=1 and v=2 masers.
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We observed water and SiO masers simultaneously towards 80 evolved stars in the KaVA ESTEMA program from 2015 to 2017. 64 out 
of the 80 stars (80%) have both water and SiO masers detected or some of them. We had completed image cube syntheses of water 
and SiO v=1 and v=2, J=1-0 masers for 50% of stars which have the detected masers. Y Cas, shown in figure 2, is a Mira type star and 
has 413 days period which is one of the candidate sources for the long monitoring observation in the 2nd stage of KaVA ESTEMA 
program from 2018 (ESTEMA=EAVN Synthesis of Stellar Maser Animations). The distributions of v=1 and v=2 masers around Y Cas  
have a ring-like shape, and the water masers extended more extensive than the SiO masers. In the case of UX Cyg, is a Mira type star 
and has 569 days period,  the v=2 masers distribute in a ring-like shape, while it seems that v = 1 masers spread wider than v = 2 
masers. We show the maser maps of a semiregular variable star and IR star in figure 4 and figure 6, respectively, which have various 
distributions of the masers.

Figure 5 (Right panel)  
Same as figure 3  but for R Crt. 
The flux densities of SiO v=1 
and v=2 J=1→0 are multiplied 
by 100 in the displayed 
spectra.


