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tic dynamics discipline, passing by the most success-
ful predictions and models, finishing with an integral
vision of what is known from the Milky Way struc-
ture from it dynamics and the prospects with the
new large scale surveys to understand it in the next
decades.
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USING MASSCLEAN TO DESCRIBE STELLAR
CLUSTERS FOUND IN THE VISTA VARIABLES
IN THE VIA LACTEA (VVV) SURVEY
B. Popescu', M. M. Hanson'!, J. Borissova?, R.
Kurtev?, V. D. Ivanov3, M. Catelan®, S. S. Larsen®,
D. Minniti*, and P. Lucas®

The important parameters: age, mass and dis-
tance of resolved or partially resolved stellar clus-
ters are better accurately determined by using color-
magnitude diagrams (CMD). However, when the
main sequence turnoff is not available or clearly iden-
tifiable, large errors in all parameters result when
using simple isochrone fitting, particularly when ob-
servations are limited to near-infrared bands. We
used the MASSCLEAN package to perform 5 mil-
lion Monte Carlo simulations of stochastically sam-
pled stellar clusters in order to generate CMD tem-
plates for a variety of cluster masses and ages and
which mimic the observational photometric errors.
This results in the creation of tens of thousands of n-
dimensional stellar density maps (templates) in nu-
merous color planes as a function of age and mass.
We use these MASSCLEAN CMD templates to re-
fine and sharpen traditional isochrone fitting to ana-
lyze the newly discovered stellar clusters/cluster can-
didates from the Vista Variables in the Via Lactea
(VVV) Survey. Our MASSCLEAN templates are
also being used to design and optimize search algo-
rithms for stellar clusters in broad-band surveys.
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MASS EXTINCTIONS, GALACTIC ORBITS IN
THE SOLAR NEIGHBORHOOD AND THE SUN:
A CONNECTION?

G. F. Porto de Mello', W. S. Dias?, J. Lépine3, D.
Lorenzo-Oliveira!, and R. K. Siqueira*

The orbits of the stars in the disk of the Galaxy,
and their passages through the Galactic spiral arms,
are a rarely mentioned factor of biosphere stability
which might be important for long-term planetary
climate evolution, with a possible bearing on mass
extinctions. The Sun lies very near the co-rotation
radius, where stars revolve around the Galaxy in the
same period as the density wave perturbations of the
spiral arms. Conventional wisdom generally consid-
ers that this status makes for few passages through
the spiral arms. Controversy still surrounds whether
time spent inside or around spiral arms is danger-
ous to biospheres and conducive to mass extinctions.
Possible threats include giant molecular clouds dis-
turbing the Oort comet cloud and provoking heavy
bombardment; a higher exposure to cosmic rays near
star forming regions triggering increased cloudiness
in Earth’s atmosphere and ice ages; and the destruc-
tion of Earth’s ozone layer posed by supernova ex-
plosions. We present detailed calculations of the his-
tory of spiral arm passages for all 212 solar-type stars
nearer than 20 parsecs, including the total time spent
inside the spiral arms in the last 500 Myr, when the
spiral arm position can be traced with good accu-
racy. We found that there is a large diversity of stel-
lar orbits in the solar neighborhood, and the time
fraction spent inside spiral arms can vary from a
few percent to nearly half the time. The Sun, de-
spite its proximity to the galactic co-rotation radius,
has exceptionally low eccentricity and a low verti-
cal velocity component, and therefore spends 30%
of its lifetime crossing the spiral arms, more than
most nearby stars. We discuss the possible impli-
cations of this fact to the long-term habitability of
the Earth, and possible correlations of the Sun’s pas-
sage through the spiral arms with the five great mass
extinctions of the Earth’s biosphere from the Late
Ordovician to the Cretaceous-Tertiary.
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