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Photometric Metallicity
Calibration

Based on a sample of 71 dwarfs, we developed an optical-
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polynomial in SDSS g and 2MASS JK photometry, applicable for il > Providing stars with a wider range of ages than G and K
-0.73 < [Fe/H] < +0.30. ‘

‘ Observation

‘| > Most numerous stars in the Milky Way
o About 70% of all stars in the Galaxy by number
| o Nearly half the stellar mass of the Galaxy

We selected a sample of 1,312,000 M dwarfs from SDSS DR 9 and
2MASS catalogs with clean photometry and Galactic heights < 2
kpc., meeting the following conditions:

» Stars had b > 50°to minimize Galactic extinction

vl dwarfs for representing the local metallicity distribution > Typical color ranges for late-K and M dwarfs: iz > 0.25 and
[Fe/H] ‘ ' ri > 0.47
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Mot

We applied the calibrtin to determine the 3 : ; / GalactiC Chemical

K metallicity of the M dwarfs in the large sample. . ; 2
K Around 94% of these stars have H < 1000 pc. LT Evolution Models
Dividing the stars into 100 pc thick bins to The volume-corrected metallicity distribution ———— & — " :
12 kpcgclearly shows that m')ean metakicity <:£| ! hast a”_p_:ak far;untd Jg:: dex, giving a mean 3 X { The closed box model with initial metallicities and vlels as below:
decreases with Galactic height. This can be 'T‘e allicity of about -0.0% dex.
attributed to the age-metallicity relation, . ~ .

i.e., stars which formed at earlier times in The SCBM shows “the M dwarf problem (MDP)”. The models with pre-enrichment
n mitigate MDP. All the yields above are larger than the value estimated for the solar
the Galaxy’s history, on average, have .
B i 5 ; \ neighborhood ys, = 0.012-0.014.
lower metallicities. In addition, due to disk "
dynamical heating, stars dissipate from the

Galactic plane. increasing their vertical Using a sample of dwarf stars, a photometric calibration to determine the . ( The exponential inflow model (EIM) with the assumptions as below:
! fP D 8 metallicity of M dwarfs was presented. The calibration was applied to a 1- Star formation rate = dS/dt S(E 5= GEN LS B (6= (ED RS
distance from the plane in the course of large sample of over 1.3 million M dwarfs. Our results shows a decrease in 2- Accretion rate « exp(-at): t = time and a = constant

time. As a result, the older stars are more metallicity as a function of Galactic height, indicating the age-metallicity
likely to be found at larger Galactic heights. relation. Several Galactic chemical models proposed to solve the G and K
dwarf problems were examined through the observed metallicity
distribution of M dwarfs. It was shown that these models could, to some

\;nent, mitigate the M dwarf problem as well.

N _ The EIM mitigates the MDP but its yield is larger than ys,, .

(CIayton’s models (CM) with the assumptions as below:
J 1- Star formation rate as above

k
2- Accretion rate = oo G: kis an integer and t is arbitrary.
0
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