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(主論文の要旨)
The Large Magellanic Cloud (LMC), our nearest neighbor of appreciable mass, has long 

been one of the most important objects in the sky. Determining the distance to and structure 
of the LMC is important in both its role as a key rung on the cosmological distance scale and 
the search for MACHO microlensing events.

The core helium burning red clump (RC) stars provide an excellent standard candle; 
they are numerous, easily identified in color magnitude diagrams, and population corrections 
calculated on the basis of stellar evolution libraries reduce the systematic uncertainties to 
0.03 ~ 0.05 magnitudes depending on the band used. Several groups have used the RC to 
measure the distance to the LMC (Udalski et al. 1998; Cole 1998; Alves et al. 2002; 

Pietrzyński & Gieren 2002; Sarajedini et al. 2002). Alves n (2004) reviews the distance 
determinations using the RC as well as those from Cepheid, RR Lyrae, and Mira variables, 
main sequence fitting, SN1987A, and eclipsing binaries to produce a weighted average of 

18.50±0.02. More recently, Grocholski et al. (2007) have also applied near infrared JHK 
photometry to the measurement of the RC in seventeen LMC clusters. Identifying these 
clusters with the spatial location of the LMC disk, they arrive at a distance modulus of 

18.40±0.04rand±0.08sys Several investigators have measured the inclination and orientation of 
the LMC disk. By assuming the LMC disk is circular when viewed face-on, de Vaucouleurs & 

Freeman (1972) found a disk inclination of i = 27±2 and a position angle of the line of nodes 

of φ = 170°±5° from the elliptical outer isophotes in red exposures. More recently van der 
Marel & Cioni (2001) have used AGB stars from the DENIS and 2MASS surveys to track

 the inclination of the disk between 2.5° and 6° from the LMC center, finding an inclination of i 

= 34.7°±6.2° and a position angle of the line of nodes φ = 122.5°±3°. Cepheids have also 
been used to trace the LMC disk and constrain its orientation. Most recently Nikolaev et al. 

(2004), using data from the MACHO project, found i = 30.7°±1.1° and  φ = 151.0°±2.4°. 
Subramaniam (2003), using V and I data from the OGLE observations of the LMC bar produce 

a map of the I band apparent RC magnitude of the bar region; they did not infer i and φ 
because the map is restricted to the bar region.

Here, we investigate the LMC bar and inner disk within about 3 of the LMC center. This 
study is based on a new near infrared catalog (Kato et al. 2007), which provides the 
necessary resolution and depth to probe the LMC Luminosity Function (LF) across the whole 
survey region. Scaling up the ~2000 RC stars found in 140 arcmin2 by Alves et al. (2002) to 
the size of this survey gives ~2x106 RC stars. Noting that the Alves et al. (2002) data comes 
from MACHO fields in and around the LMC bar (Alcock et al. 2001, Table 1), this is consistent 
with our estimate of 1.4x106 RC stars in the survey region. We find a distance modulus of 

18.54±0.06 . We find that the mean of the RC magnitude traces a complex structure about a 

best fitting plane with i = 23.5°±0.4° and φ = 154.6°±1.2°. We also find it vital to include the 
AGB bump in our model and identify several regions that appear to have no significant AGB 
bump populations.


