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VLBI Monitoring of Mira variables with VERA
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T Related presentation : M. Honma, 15 March Session 6, “Galactic rotation measurements based on water maser astrometry with VERA”

We have started a 22 and 43 GHz VLBI monitoring program for Asymptotic Giant Branch (AGB) stars incorporate with the VLBI Exploration of Ra-
dio Astrometry (VERA) project for precisely obtaining the period-luminosity (PL) relation of the Galactic Mira variables. Using accurate distances measured with VERA,
we reveal PL relation in the Galaxy based on the absolute magnitudes of the sources. We have selected ~20 sources for the VLBI monitoring so that they have a good cov-
erage of various pulsation periods. Associated with this VLBI program, photometry in infrared J, H, and K bands for ~400 AGB stars has started since 2003 with the 1m
telescope of Kagoshima university to obtain the pulsation periods and magnitudes of the sources. Current analysis of multi-epoch phase referencing VLBI observations of
S Crt shows that the parallax is 2.3 0.2 milliarcsec (mas) which correspond to the distance of 43541 pc. From the infrared monitoring data, we obtained pulsation peri-
ods and magnitudes in K band for 211 sources.

xORHCE Mira variables are pulsating stars with periods in the range 100 to 1000 days, showing rapid
mass loss before ejecting their outer layers as planetary nebula shells. Although a narrow PL relation for Miras 1n the Large
Magellanic Cloud (LMC) was found (Figure 1), the same relation for the Galactic Miras has not been precisely obtained
because of large errors (Figure 2). Such large errors arise from the ambiguities of absolute magnitudes suffering directly
from 1naccurate distances to each object. Using absolute magnitudes deduced from accurate distances purely geometrically
measured with VERA, we can investigate precise PL relation of the Galactic Miras. 12

oo

Apparent magnitude
o S
o
0
0

Feast et al. 1989

[
AN

. D : : : : i 2.0 22 2.4 2.6 2.8 3.0
Furthermore, this program is important in a sense that once we have provided a calibration log(Period) [day]
to the PL relation as the use of relative distance estimator, we can convert the relative £-10 . — Figurel.
. . . - 50 | , PL relation of Mira variables in LMC. Apparent
distance measurements to an absolute scale. For example, distance to the LMC, whichi1sa & i magnitudes of each source can be used In
: . . o -8 | considering the relation.
fundamental quantity in astronomy, can be obtained. E m
§ l | Figure 2.
< _6 | Pulsation periods vs absolute magnitudes of the
van Leeuwen etjal. 1997 Galactic Mira variables. We can't obtain a precise PL

relation because of large errors in absolute magnitudes.

(\®)
S

2.2 2.4 2.6 2.8 3.0

A SN T
Serva IO$ 1 %Oidﬁlf arﬁ log(Period) [day]

We organize three observational techniques so t €

effectively go ahead with this monitoring program (Figure 3). < C : Infrared anitoring >
Cas : S x 4stations Photometry on infrared J( A =1.2 ym),
< A : Single Dish monitoring > g H(1.6 ym) and K(2.2 ¢m) bands for ~400

Flux monitoring at 22and 43 GHz in order to grasp the AGB stars has started since September
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< 1 > We will continue this program based on the strategy explained 1n this presentation.
< 2 > Monthly VLBI observation with VERA and data reduction are in progress (IRC+60169, R UMa, Z Pup, WX Psc, T Lep, etc.).
3 > Zenith atmospheric delay residuals should be considered to explain the deviations of data from parallactic ellipse.
<4 > In order to find new VLBI target, we are planing a radio survey at 22 GHz for the sources from which we newly
derived a pulsation period and magnitude 1n infrared. The number of these potential target 1s ~150.
< 5 > Radio survey at 43 GHz 1s also necessary for astrometry using S10 maser emissions.

T New japanese VLBI array dedicated for phase referencing VLBI. Each element antenna (Mizusawa, Iriki, Ogasawara, Ishigaki) has two receivers for simultaneous observation of two sources. Data recording rate is 1Gbps.
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