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The origin of the giant stellar stream of M31 

We have observed the giant stream (see Fig. 1) in the Andromeda galactic halo using the Subaru/Suprime-Cam to investigate how character does its progenitor 

galaxy has. It is said that the stream is evidence for the on-going hierarchical formation process and good substance to constrain a galaxy-formation scenario.

~ My Neighbor Andromeda ~

 Color-magnitude diagrams.

Firstly, We check the CMDs. They show a clear broad RGB.

 Completeness functions 

as estimated by artificial star 

experiments. 

We check photometric accuracy. 

Yes, they are deep data enough 

to reach the Red Clump.

 CMDs of the upper RGB part. 

Solid lines show the Galactic globular 

cluster templates which are respectively 

from left to right, [Fe/H] = −2.16, 

−1.39, −1.11, −0.70, −0.16 and −0.07. 

We estimate metallicity distributions using stars in the inner square frame 

in the same way as the interpolating scheme of Bellazzini et al. (2003).

 Metallicity distributions. 

Both distributions show a broad distribution and high-metallicity peak. 

The average metallicities ( ) are in excellent agreement with those of 

kinematically selected RGB stars in the stream (Guhathakurta et al. 2006).

Guhathakurta (2006)
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at ~34 kpc from the center

 Location of our stream fields A and B.

Standard Information

Obs. Date: Aug, 2004

Exp times: 30 min in both V- and Ic-bands

Seeing: 1.0” -1.2”

Reduction: by SDFRED

(Yagi et al.2002; Ouchi et al. 2004)

Photometry: by DAOPHOT-II

Calibration: by Landolt (1992) standards

Extinction: from Schlegel et al. (1998)
Ibata et al. (2001)

50% completeness limit

 Luminosity Function.

Next, We draw LFs to estimate magnitudes of 

the TRGB, the AGB bump and the RC. The 

solid line denotes incompleteness-corrected 

LF. Particularly, we can determine the distance 

to the stream from TRGB magnitudes, derived 

using an edge detection filter (Sobel filter). 

(m−M)0 =  +/− 0.12 (Field A),  +/− 0.12 (Field B)

 Fig. 22 of Rejkuba et al. (2005).

Absolute I magnitudes of the AGB bump and 

RC features predicted by the theoretical models, 

plotted as a function of age for five metallicities 

(kindly provided by Marina Rejkuba). 

We estimate a mean age of the stream stars 

convolving our MDs with the models. 

The measured AGB bump and RC magnitudes are shown as horizontal lines.

 A result of convolving measured MD.

Filled circles present the relations computed with 

[α/Fe] = +0.3, while open circles indicate 

those computed with no α-enhancement. 

We arrive at  for the mean 

age of the stream stars based on stubborn RC 

magnitudes unlike those of the AGB bump  which are not affected by the 

determination of the AGB bump magnitude and the assumption of [α/Fe] ratio. 

We note that the presence of the AGB bump feature implies the dominance of 

young and metal-rich populations in the stream. The mean age is in agreement 

with one derived by Brown et al. (2006). In addition, We obtain Mv =  

for the progenitor galaxy combining the mean metallicity with the metallicity-

luminosity relation for Local Group dwarfs (Cote et al. 2003).
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Future Plan
Using the Hyper Suprime-Cam on Subaru, We’ ll completely map out horizontal 

branch stars to unveil a smooth metal-poor halo of M31. The HSC is ultra-wide 

field camera with 1.5 or 2 deg FoV and will get first light in 2011. 

M31 covered with 180 CCDs of Hyper Suprime-Cam

We can detect blue HB stars of M31 by thirty minutes exposures under typical seeing 

condition on Mt. Mauna Kea.

an another stream field
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