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Red clump (RC) stars are low mass stars with relatively high metallicity in the core helium-burning
phase. They have small scatter of luminosity and effective temperature, and they can be used as a
standard candle. The advantage of RC stars as a standard candle is that the number of RC stars is
numerous and the statistical error could be small in comparison to variable stars with period-luminosity
relation. The large number of RC stars also allows us to utilize them as the tracer of structure of object
and interstellar extinction. Furthermore, RC stars are luminous in the near-infrared wavelength, and
they can be used in the region where interstellar extinction is strong, and stars cannot be observed in the
optical wavelength. For example, distance to the Milky Way bulge or nearby galaxies is measured using

RC stars with uncertainty smaller than 0.2 mag (~20 per cent) in distance modulus.

However, it has been understood from both theoretical and observational work that the absolute
magnitude of RC stars depends on age and metallicity (population effect). The population effect is
considered to be smaller in infrared than in optical, but relatively large age dependence is predicted for
young RC stars. The difference of absolute magnitude in young RC stars are predicted as about 0.5 mag,
and it leads to 50 per cent uncertainty in distance determination. Therefore, it is important to confirm
RC population effect by observation. Many studies have confirmed small metallicity dependence. On the
other hand, age dependence has not been investigated extensively because it is difficult to obtain the
ages of RC stars. So far, the studies are limited to the work using Milky Way star clusters or age that
derived from asteroseismology. Thus, the number of samples with both age and metallicity information

is quite limited, and the parameter space are not covered enough up until now.

Hence, we use star clusters in the Large Magellanic Could (LMC) to fill the parameter space, which
previous research has not observationally studied. Star clusters in the LMC are more metal-poor than
star clusters containing RC stars in the Milky Way. Also, there are many young star clusters in the LMC.
Therefore, we can expand the parameter space to more metal-poor and younger range. To observe the

LMC star clusters, we used IRSF telescope with long exposure time, and VMC survey data.

We obtained empirical relations of the population effect for RC absolute magnitudes M.y, Mu, and

M, and their colors - H, J- Ks, and H- Ks. Especially, we confirmed that /- Ks, and H- Kshave



Gl 5)

(NO. 3)
nearly constant values /- Ks=0.512 + 0.012 and H - Ks=0.050 + 0.010 at least within the ages of
1.5-3.5 Gyr and -0.90 to -0.40 dex. This means that these colors are useful as an interstellar
extinction probe. We also confirmed that the population effect of observational data is good

agreement with the newer theoretical models.
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