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Period-Luminosity relation of Mira
variable stars
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Introduction: NaCJ
Period-Luminosity Relation (PLR)
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PLR of LMC Miras H -l
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» Based on apparent magnitudes 5127-4!‘”";(
14 Feast et 4l. 1989
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PLR of the Galactic Miras 2
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» Absolute magnitude obtained L
with Hipparcos data E i
* Large error of absolute magnitudes ) | van Leeuwen etal. 1997
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log(Period) [day] /

H B4: Establish a PLR for the Galactic Miras = Distance estimator

FiE:

— (1) Distance measurements using annual parallax (VLBI astrometry)

— (2) Convert apparent magnitudes(m,) to absolute magnitudes(M,)
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Observation: Source selection
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Observation: Source selection
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To obtain Parallax, we need...

1.5 - 2.0 yr/source

Why it takes so long ?
» Variability of flux density
» Variability of maser structure and distribution

W _Hya, T _Lep, RX_Boo, S_Crt, AP_Lyn, R_Uma, WX_Psc, Z Pup, SY_Scl,
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Y _Lib, VX_UMa, GX_Mon, U _Lyn, T_UMa, S _Crb, SW_Lib, FS_Lib, IRC-20540,
IRC+10374, X_Hya, R_Cnc, FV_Boo, RU_Ari, RW_Lep, Y _Cas, BW_Cam,
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Observation: Source selection
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Period distribution: Mira Sources
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CONT: J0941-13 IPOL 22218.992 MHZ J0941-13.1CL001.6
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Center at RA 09 41 02.54817764 DEC -13 35 50.985749
Cont peak flux = 1.5943E-01 JY/BEAM
Levs = 1.594E-02 * (-0.100, 0.100, 0.500, 1, 2,
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Center at RA 09 35 29.41856444 DEC -14 41 28.399944
Cont peak flux = 2.5739E+00 JY/BEAM
Levs = 2.574E-01 * (-1, 1, 2, 4, 8, 16)
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Nominal Coordinate

R.A. 09h 35m 29.42s
Dec. -14d 41' 28.4"

Accurate Coordinate from The Phase Referencing Analysis

R.A. 09h 35m 30.223s
Dec. -14d 41' 28.72"
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Result : S Crt, SY Scl, RX Boo, T Lep
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S Crt : Nakagawa et al. 2008
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RX Boo : Kamezaki et al. 2012
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SY Scl: Nyuetal. 2012

Parallax
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Preliminary Result : PLR
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Period Luminosity Relation

VERA Data  ®
VERA_Fitting
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Preliminary Result : PLR
Whitelock et al. 2008 M#ER (KT D FHE) ELLER

Period Luminosity Relation
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y Preliminary Result : PLR
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Period Luminosity Relation
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How many sources we need
to determine the PLR ?

— Simulation study —
Source number (N) dependence of estimation error.

Simulation: Galactic Mira PLR

Fit PLR to the test data. 105 . . — .
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Simulation; Source number dependence of delta error, (delta fit only)

NaAC)J

N dependence of p and 6 error.
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New sources Winter 2012
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Infrared (K) observation

S-CrB (IRAS 5193+3132) Y-Lib (IRAS 15090-0549)
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