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The NIR colors of main sequence stars in 2MASS
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Abstract

2MASS (Two Micron All Sky Survey) is an all sky NIR survey. Its PSC (point
source catalogue) gives us an opportunity to find the mass function of main sequence
stars across the sky, provided that we can identify the spectral type of the stars. Beseell
& Brett (1988) have listed the intrinsic colors of main sequences and giants which are
divided by about 40 spectral types. However, as pointed out by Finlator et al. (2000),
the stars of different spectral types have similar infrared colors so that the classification
of spectral types based on 2MASS (and NIR data in general) is difficult. Using the
Michigan Catalogues (1975, 1978, 1982, 1988, 1999) on spectral types of main
sequence stars, we attempt to find an empirical scheme to identify the spectral type of

main sequence stars from PSC of 2MASS.
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A1 ZFEABRBEREMGRT ERH - F I MAREA > £ 2,3, 4 MR AKME LY JH HK ~ JK 9 &5
Fok o B SMARATEMEAELYZH - § 6,7, 8 #M 7] h Bessell & Brett(1988)89 AH &35 B b -

Spectral tpye J-H H-K J-K N J-Hgpp H-Kgp J-Kgp
B2 -0.036+0.049 -0.036+0.073 -0.079+0.113 17
B3 -0.039+0.041 -0.039+0.042 -0.085+0.072 34
B4 -0.021+0.062 -0.006+0.077 -0.033£0.11 10
BS -0.024+0.04 -0.024+0.045 -0.055+0.054 36
B6 -0.014+0.039 -0.023+0.036 -0.044+0.049 21
B7 0.007+0.068 -0.029+0.03 -0.028+0.081 21
B8 0.011+0.069 -0.015+0.038 -0.01+0.094 135 -0.05 -0.004 -0.09
B9 0.017+0.056 -0.008+0.035 0.003+0.071 284
A0 0.045+0.066 0.005+0.034 0.044+0.082 859 0 0 0
Al 0.059+0.06 0.011+0.033 0.065+0.072 538
A2 0.068+0.054 0.016+0.032 0.078+0.064 360 0.02 0.005 0.02
A3 0.081+0.048 0.019+0.031 0.095+0.055 341
A4 0.111+0.072 0.021+0.036 0.127+0.084 160
AS 0.115+0.057 0.022+0.03 0.133+0.061 176 0.06 0.015 0.08
A6 0.133+0.066 0.024+0.034 0.152+0.087 121
A7 0.131+0.056 0.024+0.031 0.15+0.064 195 0.09 0.025 0.11
A8 0.151+0.061 0.028+0.055 0.174+0.103 187
A9 0.173+0.045 0.026+0.032 0.195+0.049 814
FO 0.194+0.05 0.029+0.031 0.219+0.053 1368 0.13 0.03 0.16
F1 0.212+0.046 0.036+0.03 0.244+0.049 172
F2 0.218+0.042 0.03+0.032 0.245+0.045 1289 0.165 0.035 0.19
F3 0.236+0.041 0.033+0.032 0.265+0.042 1994
F4 0.249+0.045 0.035+0.034 0.28+0.044 791
F5 0.258+0.041 0.035+0.034 0.29+0.045 2434 0.23 0.04 0.27
F6 0.271+0.038 0.038+0.03 0.306+0.039 1470
F7 0.286+0.041 0.039+0.035 0.322+0.045 1320 0.285 0.045 0.34
F8 0.295+0.041 0.041+0.032 0.332+0.042 716
F9 0.301+0.039 0.04+0.032 0.339+0.042 401
GO 0.309+0.043 0.043+0.039 0.349+0.051 1147 0.305 0.05 0.36
Gl 0.319+0.043 0.048+0.068 0.365+0.076 681
G2 0.328+0.04 0.047+0.033 0.372+0.045 669 0.32 0.052 0.37
G3 0.345+0.05 0.052+0.032 0.395+0.055 1086
G4 0.354+0.052 0.052+0.034 0.405+0.06 314 0.33 0.055 0.385
G5 0.369+0.055 0.054+0.066 0.421+0.08 859
G6 0.393+0.06 0.059+0.06 0.45+0.082 471 0.37 0.06 0.43
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Spectral type J-H H-K J-K N J-Hgpp H-Kgp J-Kgp
G7 0.429+0.081 0.061+0.035 0.49+0.098 104
G8 0.443+0.074 0.071+0.33 0.514+0.084 499
G9 0.457+0.075 0.075+0.035 0.531+0.092 183
KO 0.471+0.077 0.08+0.031 0.55+0.091 271 0.45 0.075 0.53
K1 0.481+0.062 0.085+0.033 0.566+0.07 128
K2 0.532+0.09 0.095+0.035 0.627+0.112 139 0.5 0.09 0.59
K3 0.546+0.077 0.102+0.035 0.649+0.095 108
K4 0.612+0.06 0.12+0.034 0.733+0.073 39 0.58 0.105 0.68
K5 0.623+0.058 0.128+0.035 0.752+0.069 39 0.61 0.11 0.72
K6
K7 0.646+0.07 0.127+0.041 0.775+0.104 14 0.66 0.13 0.79
K8
K9
MO 0.695 0.165 0.86
M1 0.68 0.2 0.87
M2 0.665 0.21 0.87
M3 0.62 0.25 0.87
M4 0.6 0.275 0.88
M5 0.62 0.32 0.94
M6 0.66 0.37 1.03

R 2 A E A R R

(J-H) = a(J-K,)+b
2R (a) (b) (© (d) (e) () (&

a -1.31 -1.25 -1.37 -1.41 -1.33 -1.42 -1.39
b -0.105 0.125 0.36 0.495 0.595 0.76 0.97
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