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* |ntroduction: Fundamental things about stars

* Mofivation: Why you studied this topic?

* Analysis: How did you do all the work?
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evolution of a low-mass star
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Intfroduction

* Variable stars
RR Lyrae stars:

© J. Hartman & K. Stanek
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Motivation

* Vista Variables in the Via Lactea (VVV) is a currently
ongoing ESO Public Survey (Minniti et al. 2010)

* VVV uses near-IR filters(ZYJHK,) to observe
~300 deg? in the Galactic bulge

* /YJH one epoch at the first year of operation
* K.-band variability survey: ~100 epochs

* “Outer bulge” avoided by other variability surveys:
* OGLE, MACHO, EROS
* Explore Sgr dSph RR Lyr candidates
( < -8 dey W52 (0, 4) ~ (5,-14) deg. d ~ 25 bpe
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Magnitude-variability diagram
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F. Gran'-2, D. Minniti*#, R. K. Saito®, C. Navarrete'-? I. Dékany?!, I. McDonald®, R. Contreras Ramos'2,
M. Catelan'+?

! Instituto de Astrofisica, Pontificia Universidad Catélica de Chile, Vicuiia Mackenna 4860, Casilla 306, Santiago, Chile
e-mail: fgran@astro.puc.cl
? Millennium Institute of Astrophysics (MAS), Santiago, Chile
% Departamento de Ciencias Fisicas, Universidad Andrés Bello, Repiiblica 220, Santiago, Chile
“ Vatican Observatory, V-00120 Vatican City State, Italy
5 Universidade Federal de Sergipe, Departamento de Fisica, Av. Marechal Rondon s/n, 49100-000, Sio Cristévio, SE, Brazil
% Jordell Bank Centre for Astrophysics, Alan Turing Building, Manchester, M13 9PL, UK

Received June 04, 2014; accepted November 24, 2014

ABSTRACT

Context. The VISTA Variables in the Via Lictea (VVV) Survey is one of the six ESO public surveys currently ongoing at the VISTA
telescope on Cerro Paranal, Chile. VVV uses near-IR (ZYJHK,) filters that at present provide photometry to a depth of K, ~ 17.0 mag
in up to 36 epochs spanning over four years, and aim at discovering more than 10° variable sources as well as trace the structure of
the Galactic bulge and part of the southern disk.

Aims. A variability search was performed to find RR Lyrae variable stars. The low stellar density of the VVV tile 5201, which is
centered at (£,5) ~ (=9°,-9°), makes it suitable to search for variable stars. Previous studies have identified some RR Lyrae stars
using optical bands that served to test our search procedure. The main goal is to measure the reddening, interstellar extinction, and
distances of the RR Lyrae stars and to study their distribution on the Milky Way bulge.

Methods. For each star in the tile with more than 25 epoch (~%0% of the objects down to K, ~ 17.0 mag), the standard deviation and
x’ test were calculated to identify variable candidates. Periods were determined using the analysis of variance. Objects with periods
in the RR Lyrae range of 0.2 < P < 1.2 days were selected as candidate RR Lyrae. They were individually examined to exclude false
positives.

Resuilts. A total of 1.5 sq deg were analyzed, and we found 39 RR Lyr stars, 27 of which belong to the ab-type and

analysis recovers all the previously identified RR Lyrae variables in the field and discovers 29 new R

extinction toward all the RRab stars in this tile were derived, and distance estimations wa

relation. Despite the limited amount of RR Lyrae stars studied, our results.2

around ~ 8.1 and ~ 8.5 kpe. for either the Cardelli or Nishiyama.e

Nevertheless, a larger area must be analyzed to definit
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* Completed:
M b20]

* To analyze:
[1195 bulge files (0202 - b39¢)

* But our goal is the
outer bulge!
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b201-104630 P =046d

b201-179847 P =0.582d

«
b201-175674_ P = 0.678 &

201-160554 P = 0.625d

201-223971 P=0548d

201-195625 P = 05360

0201-195006 P = 0.757 d
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BEAM: Gonzalez et al. 2011, 2012
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b208-120009 P =0.58d

RRab single detection

b208-303363-b222-39821 P = 0.641d

RRab double detection
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R, = 8.33 kpc (Dekany et al. 2013)




Distribution of the distances derived
for the RR Lyrae stars in the
complete outer bulge.
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Known disfribufion of red
clump stars in the Milky Way

—» Barred/x-shape




Known distribution of red

clump stars in the Milky Way Barred/x-shape

© ESO Science release 1339/Vasquez/Wegg



RR Lyrae stars =
Red clump stars
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The marked difference in the distance distribution confirms,

at low Galactic latitudes, that RR Lyrae and RC stars trace
two different components in the bulge.




Summary & Future work

* VVV is mapping the 3D structure of
the Galaxy through RR Lyrae stars.

* Reddening and distance were derived
for RRab stars in the outer bulge.

Periods

* A total of 883 RRab stars have been Amplitudes
Fourier Coeff.

detected in 28 tiles of the outer bulge. | mean mags.
Distances

* RR Lyrae stars trace a centrally concentrated
distribution, different to the one tfraced by red
clump stars known to follow a bar (x-shape)
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