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telescope and HYDRA spectrograph in single-object
mode to determine the abundances of numerous el-
ements. We have used the MOOG spectral analysis
software, linelist data retrieved from VALD,and KU-
RUCZ model atmospheres to determine the abun-
dances via spectral synthesis. We present our initial
results.

247.31 — High-Resolution Follow-up Observations
to Break Microlensing Models Degeneracy

Clement Ranc1; David Bennett1
1 NASA Goddard Space Flight Center (Washington, District of

Columbia, United States)

Gravitational microlensing occupies a unique niche
in exoplanet sensitivity with its ability to detect plan-
ets beyond the snow line. In this region, the core-
accretion theory predicts that planets formation is
most efficient because the condensation of ices pro-
vides a higher density of the solid material required
to initiate the planet formation. The microlensing
planets sample can be used to derive occurrence
rates of planets as a function of the planet-to-host
mass ratio. The resulting mass-ratio function is then
used to test the predictions from planets formation
theory/models. These statistical studies must in-
clude all the possible interpretations of a microlens-
ing event to be accurate, i.e., the degenerate mod-
els and their mutual relative probability. Presently,
many analyses use the chi-squared to weighting de-
generate microlensing model solutions. The method
is well justified if the chi-squared surfaces in the
vicinity of each degenerate solution in the param-
eter space have a similar shape or volume. Con-
versely, when the chi-squared surfaces are different,
we need more complex methods to sample the mul-
timodal posterior distribution. In this poster, we use
the analysis of the microlensing event OGLE-2006-
BLG-2006/MOA-bin-17 to test several Monte Carlo
algorithms to derive an accurate relative probabil-
ity between degenerate solutions. These degenera-
cies include a lens consisting of a star hosting a giant
planet beyond the snow line. Observations of this
event by the OGLE and MOA collaborations in 2006
have revealed caustic crossing features only partially
constrained by the data and making harder an un-
equivocal lens characterization from the light curve.
Moreover, we performed high-resolution follow-up
observations of this target as part of the NASA Keck
Key Strategic Mission Support program in support of
WFIRST, entitled Development of the WFIRST Exo-
planet Mass Measurement Method. We will show
how the joint interpretation of high-resolution im-
ages with the light-curve best-fit models yields the

lens mass and distance. This method is similar to
the expected primary mass-measurement method
for the future WFIRST Microlensing Survey.
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The composition and structure of hot Jupiter atmo-
spheres provide a fossil record of their primordial
origins, potentially holding the key to distinguish-
ing between the various proposed formation mech-
anisms. High-resolution spectroscopic observations
of exoplanet atmospheres enable us to resolve molec-
ular bands into many individual spectral lines in a
pattern that is unique to each molecule. By then ex-
ploiting the Doppler shift of the planet over multiple
nights we can separate the planet spectrum from that
of the host star and Earths atmosphere.

Here, we use the high-resolution infrared spec-
trograph IGRINS (R=45,000, λ=1.4-2.5 microns) on
the 4.3m Discovery Channel Telescope to observe the
spectrum of the hot Jupiter HD 102195b. Our analy-
sis reveals a 4σ detection of water in the atmosphere
of this heavily irradiated hot Jupiter.

247.33 — Ageing M & K Type Stars by Way of Ro-
tation and Flux

Kasey Purcell1; Scott Engle1
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Red Dwarf stars (dwarf K and M stars, or dK/M
stars) make up over 90% of the local stellar popula-
tion. This is among the reasons they are being tar-
geted by numerous planet-hunting programs, and
an increasing number of exoplanets continue to be
discovered orbiting dK/M stars. This makes it crit-
ically important to devise an accurate method for
determining the ages of field dK/M stars. How-
ever, due to their long lifetimes, and very slow nu-
clear evolution, the best method for determining
ages would seem to be through an age-dependent
observable quantity, such as stellar rotation rates.
Over the past several years we have furnished rela-
tionships between stellar rotation rate and age for
dK/M stars. To assess the habitability of planets
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