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Abstract B Model Fits and Derived Parameters | Low Resolution SpeX Model Fits

The Apache Point Observatory Galactic Evolution Experi- M 2M19535443+4424541 (M5 5) d 2M03122509+0021585 (M7)
ment (APOGEE) of the Sloan Digital Sky Survey |V has . | . . | | | le—11

measured high resolution (R~22,500), near-infrared 6f | — 2MASS J03122509+0021585
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——  BT-Settl (2008) 7.;,,=2800 log g=5.00 [M/H]=-0.0
(1.51-1.70 pm) spectra for nearly 100,000 stars within
Teff = 3200.0+/-0.0, logg = 5.097+/-0.077, [Fe/H] = -0. Dl?+f 0.002, vz = 0.256+/-0.096, vsini = 0.42+/-0.044, logOmega = -0.018+/-0.0
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- We compared PHOENIX derived parameters from

Background

SOURCES - our sample is comprised of the coldest stars
observed by APOGEE; 25 M5 - L3 spectral type dwarf
targets were chosen by cross-matching with four very low
mass star catalogs (see poster by Aganze et. al.).

originally designed to research Galactic structure by target-
perature late-M and early-L dwarfs, with the objective
Teff = 2766.0+/-4.0, logg = 5.499+/-0.001, [Fe/H] = -0.282+/-0.056, vz = 2.024+/-0.605, vsini = 0.507+/-0.297, logOmega = -0.021+/-0.0
report pre”minary determinations Of Teff, |Ogg, and [FG/H] for | ? Teff = 2703.0+/-5.0, logg = 5. 288+IDDlB [Fe/H] = -0.317+/-0.042, vz = 2. 858+f069 vsini = 0495+f0521 IDgOmega = -0.023+/-0.0
from the SpeX Prism Library [4] fitted by BT-Settl models. | 2M03122509+0021585 (M7) ~ 10 12 14 16 18 2.0
| | APOGEE to low resolution BT-Settl [7] derived parame-
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Difference (yv* = 170715)
the Milky Way Galxy [1]. While the APOGEE experiment was
ing bright stellar populations in the disk, we have focused at-
tention on the lesser-studied subset of faint and low-tem-
o . . . Teff = 2872.0+/-20.0, logg = 5.499+/-0.001, [Fe/H] = -0.135+/-0.072, vz = 2.156+/-0.514, vsini = 0.503+/-0.082, logOmega = -0.013+/-0.0
of characterizing their chemical abundances. Using spectral i
sythesis routines from the Starfish package [2], we I o ™
a small sample of spectra using PHOENIX models [3]. We Wavelength [angstrom]
also compare these PHOENIX fits to low-resolution data
Wawvelength (micron)
| | . . :
j’ | .WW ' ( M N | ﬂ'ﬂ MN i s ters from SpeX Prism library spectra [4].
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Teff = 2775.0+/-44.0, logg = 5.037+/-0.048, [Fe/H] = -0.995+/-0.02, vz = 0.115+/-0. 148 vsini = 0.245+/-0.183, logOmega = -0.018+/-0.0 _ FItS are gOOd fOr fII‘St Ordel‘ Of eaCh Spectra (1 52 _ 1 58

Teff = 2838.0+/-13.0, logg = 4.935+/-0.044, [Fe/H] = -0.893+/-0.04, vz = 2.325+/-0.375, vsini = 2.339+/-1.053, logOmega = -0.013+/-0.0

Teff = 2501.0+/-1.0, logg = 5.42+/-0.024, [Fe/H] = -1.034+/-0.037, vz = 2.378+/-0.954, vsini = 4.956+/-0.54, logOmega = -0.017+/-0.0 lJm) however worsen at hlg her wavelengthS' perhaps due
CHALLENG E o Temperature Sequence Teff = 2899.0+/-1.0, logg = 5.496+/-0.004, [Fe/H] = -0.571+/-0.009, vz = -0.598+/-0.272, vsini = 0.168+/-0.04, logOmega = -0.019+/-0.0 ’ ’

e e (v vy pppesneasgprasetg ool Teff = 2631.0+/-42.0, logg = 5.3+/-0.027, [Fe/H] = -0.694+/-0.078, vz = 5.699+/-2.426, vsini = 0.175+/-0.133, logOmega = -0.019+/-0.0 {o mISS|ng |Ine OpaCItleS_

many Overlaplng | : .' l;m Teff = 255? .0+/-8.0, logg = ijﬂdzﬂﬂﬂl? [FE“__i,] = -1.192+/-0.015, vz = 0. 1?6+IDBE4 vsini = 0.137+/-0.117, Iﬂg{Jmegl; -0.017+/-0.0 | _ ngh & IOW res: temperatures are COmIng OUt mUCh h|gher
features for spec- Wavelength [angstrom] than expected for spectral type; ex: M8 fits are deriving
tra of this low : : | Teff ~ 2800K, however previous analysis indicates
temperature and 2M15010818+2250020 (M8.5) Teff = 2398+36 [10].

high resolution . e, W”W*’“W"”””W e | | | | | | | | | ! - Fits are consistently converging to low metallicities not in

make it difficult to " dicated by broad-band spectrum.
derive chemical

abundances, so
spectral synthesis Onserved Waclenth (4

is preferable over STELLAR PARAMETERS [6]
equivalent width Teff - Effective Temperature
measurment [5]. Logg - Surface Gravity

[Fe/H] - Iron abundance
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ﬂv L] . | b‘ | - Spectra required radial velocity shift of -80 km/s
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Teff = 2800.0+/-1.0, logg = 4.778+/-0.029, [Fe/H] = -0. 95+f 0.007, vz = 0.011+/-0.131, vsini = 44 323+/-12.167, Iogc}mega = -0. 0|13+f 0.0 J | OPTIMIZATION
[ J "

— Teff = 2800.01—;’—1.0, |Dgg = 4.99?4—!—0.003, [FEIH] = —D.534+I—D.DDB, VZ = D.135+I—D.033, ‘u’Sini = 30.392+!—11.358, logOmega = —D.DZG-I—I—D.DDI
Teff = 2800.0+/-0.0, logg = 4.997+/-0.003, [Fe/H] = -0.502+/-0.002, vz = 0.085+/-0.053, vsini = 16.053+/-8.03, logOmega = -0.023+/-0.0

Teff = 2730.0+/-4.0, logg = 4.73+/-0.005, [Fe/H] = -0.673+/-0.006, vz = -2.22+/-1.547, vsini = 81.836+/-12.742, logOmega = -0.027+/-0.0 RADIAL VE LOCITY

Teff = 2300.0+/-0.0, logg = 4.745+/-0.085, [Fe/H] = -0.652+/-0.049, vz = 0.418+/-0.218, vsini = 28.839+/-9.537, logOmega = -0.029+/-0.001 .
- - - - - - - Cross correlate spectra with models to accurately deter-
mine radial velocities
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Spectral Synthesis with Starfish

MODELING TOOLS - Models were generated using the | . i - E— . _ - - BT-SETTL MODELS [7]

Starfish package; a routine which uses Principal Conpo- B Good Fit Bad Fit | - Use BT-Settl models with APOGEE, particularly for our

nent Analysis and farward modeling to synthesize bast fitting M7 ORDER 1 ' M7 ORDER 3 o colder (T < 2,300K) L dwarf targets.
parameters from a library of pre-computed model grids. [2] |

LONG TERM GOALS

PHOENIX Oexe= tvsini.vz...) Hﬁj“;"'“'”*”"' Fe/Hlj | Ay Wi Wl ~ IRy AT AT "1 LIk - Derive empirical relations between stellar parameters for
MODELS - We r N w | o) I | A | very low mass stars

Emulator

used a library of __ Gaussian proces: " s o oce || 1 - Target larger sample of late-M and early-L dwarfs

madels eigenspectra
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(MCMC) optimiza- reconstruction of R APOGEE ID SPT | DIST | TEFF . Low-res
tion was run for mean model a-mtrum Fhw X2 X ' (pe) | (K) . : [Teff, logg, [M/H]]

10,900 samples | Y B 2M19535443+4424541 5 | ~4 2872 +/- 20 . 014~ | 29+- | 05+- | NA | AcknowledgmentS:
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bands; also opti- 2M03122509+0021585 ~24.9 | 2838 +/- 13 | 0. 3 +- 3 +- [2800, 5.0, 0.0] B -
mized radial (vz) & | " : 9] | | (FAST) initiative, funded by the Alfred P. Sloan Foundation.

rotational velocity 2M15010818+2250020 5 | ~19.9 | 2760 +/-34 | 4.5 +/- 0. -5.6 +/- 6 +/- | [2200, 4.5, 0.0]

(VSini- Figure from Czekala et al. (2014) . | Z . | - . th SDSS l | dll Dig l l




