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- Cepheid 18(3)/200

- W Virginis 1(12)/263

- RR Lyr 482(453)/7940

- Luminous Blue Variables 0(1)/4

- Wolf-Rayet 8(0)/35

- Irregular variables 3015(32)/4139
- Semi regular 3857(37)/6442

- Mira 3893(86)/8077

- R Coronae Borealis 13(1)/47

- RV Tau 27(0)/153

- ZZ Ceti 0(23)/70
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Figure 2. The M,~log P relation. Open circle, the C-type Mira, R Lep; filled square, the symbiotic Mira, R Aqr; filled triangle, the double
period Mira, R Cen; crosses, the fundamental pulsators, y Cyg and R Cas; filled circles, other stars. The line is the relation from the LMC
with the commonly adopted distance modulus (18.50). |
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GAIA’S REACH

The Gaia spacecraft will use parallax and ultra-precise
position measurements to obtain the distances and ‘proper’
(sideways) motions of stars throughout much of the Milky
Way, seen here edge-on. Data from Gaia will shed light on the
Galaxy'’s history, structure and dynamics.

Previous missions could measure
stellar distances with an accuracy of
10% only up to 100 parsecs*
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/I_Gaia's limit for measuring
distances with an accuracy of
10% will be 10,000 parsecs
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proper motions

accurate to 1 kilometre
per second for stars up
to 20,000 parsecs away

*1 parsec = 3.26 light years
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Figure 1. Left panel: Hipparcos data. Right panel: theoretical simulation (see text).
Girardi, astro-ph/9912309
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Red Clump stars

- Age and Mass
- 1MB10GYyrE TR M. 1GyrdH=YIZE—2,
- Initial mass$30.8-1.2Msun® £ D H K

1.5 ._IIIIIIIIIIIIIIIIIIIIIII_‘ 06,_IIIIIIII]IIIIIIIIIIIII_l
s e 04 - Salpeter IMF
§ i 3, 3 Constant SRF from
05 |- = 0.2 I 0.1 to 10 Gyr ago
0 i O l I 1 b
0 10

Figure 2. Mass (left panel) and age (right panel) distribution of clump stars for the
case of a constant star formation rate (see text). Girardi, astro-ph/9912309
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* e.g., Paczynski & Stanek 1998, Alves 2000, Laney & Pietrzynski 2009
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- -0.6 < [Fe/H] < +0.35
* McWilliam 1990, Liu et al., 2007
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FiG. 3.—M, of Hipparcos RC giants (top) and (I,) of RC stars in nine fields
in the LMC (bottom) plotted as a function of metallicity. The asterisk in the
lower panel denotes the mean metallicity of RC stars in the LMC and the
horizontal bar spread of metallicity. Dotted lines indicate the range in which
metallicities of the local and LMC stars overlap. The solid thick line in the
upper panel marks the derived relation of M, on [Fe/H] (eq. [1]), while the
dashed line is its continuation resulting from Girardi's (1999a) models. The
dashed line in the lower panel indicates possible relation for the LMC RC

stars.
Within the range of metallicities covered by the nearby
) red clump stars (-0.5 < [Fe/H] < 0.1) the slope of the
ERHEELE sars i = Terl <8 )t
+0.05magigE brightness-metallicity relation in the I-band turned out to

be a small but nonnegligible 0.14 mag dex-"

VT 7R 4%

Helshoecht&Groenewegen 2007
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Fig.4. Absolute K-magnitude dependence of the RC on age (¢) and
metallicity ([Fe/H]). The two triangles represent the globular clusters.

MK(RC) can be neglected for metallicities between —0.5 and +0.4 dex and
for ages between 1078.5 and 1019.9 years.
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BENERILNTRELNEE:

TABLE 1
MEASUREMENTS OF OBSCURED STARS

Source J H K L M N 104/N

S 224 173 154 139 150 0929 + 0011 — ot sl
G.C.Souree 13.73 9.15 655 45 38 220 —DIDOD E’E{ﬁ 2T, l}&ﬁlﬁ Bl|%&
G.C.Source 22 ........... 13.47 961 786 .

GCsian e 1030 807 667 58 52 023 + 0.04 BIVTLVS,

G.C.Source 24 ........... 1069 835 658 575 490 026+ 004

Kob O o 87° 64  48° 34 048 + 0.02 %photometry@*ﬁfili'v 10%
VICygNoO.12 ... 438 328 272 22

* From Becklin et al. 1978,
* From Kobayashi er al. 1982.
¢ From Harris, Woolf, and Ricke 1978.

R e e e R N 2 ey
0.30 0.15

— THEDENEE
MREIL. TheE

GC22 125 035 021 019 436 140 - BB R THS—T
GC23 125 035 0.21 019 - 1.88 119 244 DEREETELE, 0
GC24 125 035 021 019 - 1.99 156  2.79 SCO&I_,YI Cyg NO'1%

[T RELEEDEN

Kob9 1.13 0.30 0.15 -0.21 --- 2.00 1.45 — %L\—Ct;l’\o oo
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TMT/TMMT/IR-TMT

58 #h feE] LI R AR o 2 &R R Pl
4mk—Ls

Ax:O#% 30mm

Z4)IL3— J,H K
BENHNIEKsEE L V=LY

£ RIEREE 500 mm

AR AR ¥ 1.9 [mag] @ K’, 100sec

tH BR & (10secx10dither), 100

& H 2R Virgo-2K 2K x 2K, 20um/pix

Pixel scale 8.7 arcsec/pix

REF 5 deg x 5 deg

OAO 4mk—L



AP EX




-2 ——— #5 O EBRES VDV TO2HRDEREEST.
BRRAT—3A ThRLE3IEELLER
EUIEFLTO B0 ARSI,
Btk B ERER T B oALEERELDEESTLS.

TMT K', 5deg x 5deg

2MASS Ks, 5deg x 5deg
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