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Distance and extinction determination for APOGEE stars with BayesianMethod =~ ##E&o57#k8% P(M) ZETFOLSIEL (Kroupa-type IMF).
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Using a Bayesian technology we derived distances and extinctions for over 100, 000
red giant stars observed by the Apache Point Observatory Galactic Evolution Experiment

(APOGEE) survey by taking into account spectroscopic constraints from the APOGEE stellar thin disk, thick disk, halo IS 2MMITNTHELTDLIICERT 2.
parameters and photometric constraints from 2MASS, as well as a prior knowledge on the
Milky Way. Derived distances are compared with those from four other independent meth- thin disk thick disk halo
ods, the Hipparcos parallaxes, star clusters, APOGEE red clump stars, and asteroseismic p1([Fe/H]) = G([Fe/H], 0.2), p2([Fe/H]) = G([Fe/H] + 0.6, 0.5), p3([Fe/H]) = G([Fe/H] + 1.6, 0.5),
distances from APOKASC (Rodrigues et al. 2014) and SAGA Catalogues (Casagrande et al. p1(7) o« exp(0.1197/Gyr) for v < 10Gyr, p2(v) o uniform in range 8 < v < 12 Gyr, p3(7) o< uniform in range 10 < 7 < 13.7 Gyr,
2014). These comparisons covers four orders of magnitude in the distance scale from 0.02 pi(r) o exp (_ R ﬂ) o) o ex (_ R Iz ) p3(r) oc r=3%,

1 ' thin — thin | * 2 P hick — ,thick | °
kpc to 20 kpc. The results show that our distances agree very well with those from other Ry™ 74 Ry Zq
methods: the mean relative difference between our Bayesian distances and those derived from
other methods ranges from —4.2% to +3.6%, and the dispersion ranges from 15% to 25%. RELTORINE Avid log-normal B %EL S THERRHMICERE.
The extinctions toward all stars are also derived and compared with those from several other y
independent methods: the Rayleigh—Jeans Color Excess (RICE) method, Gonzalez’s two- dP = (2no?) 2 e~ i) 27" 4g, g =In(Ay)
dimensional extinction map, as well as three-dimensional extinction maps and models. The
comparisons reveal that, overall, estimated extinctions agree very well, but RICE tends to HABDHDHRR ayiordd BIRBICKRAED HDEZDHNE A, EBEDHETIVTHET 2.
overestimate extinctions for cool stars and objects with low log g. s . ,
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P(O
0 Table 1. Summary the relative difference between our Bayesian distances and reference distance samples.
BE P(O1X) RUWbWBEEETHS. Two distance estimators from Bayesian methods are used for comparison.

CCTRENBOBEN RN T TELUSNDELTEHETS.

distance is derived from 1/ (o) (d) is used for distance
n . . . s n
_ _ Samples Nstars  Dist. Range Relative residual(%) Relative residual(%)
P(OIX) = G(0IX, 0,) = (Hl) G(OiX, 05i)- (kpc) Mean R.M.S. Mean RM.S.
1=
Bt P(X) ISEBIRESE (prior) T#H3. B thin disk, thick disk, halo IKABITEBEREL T FOLIICEL. Hipparcos 662 00202 —3.8+1.0 25 —06+1.0 25
APOGEE-clusters 431 0.8-19.3 —5.51+1.0 20 —42+1.1 18
3 APOGEE-RC 19937 0.4-12.5 -3.3+0.1 17 —-1.24+0.1 18
P(X)= P(M)Zl’i([Fem])Pi(f)Pi(" ), Rodrigues et al. 1989  0.3-4.7 +1.24+0.3 15 +36+03 16
SN s R B R S E AT B SAGA 135 0741 —2.140.7 15 +0.0+£08 15
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