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= 4.1m diameter

VISTA Telescope = IR optimized

= large field

Visible and Infrared Survey Telescope for Astronomy @Paranal
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VVV maps 560 sqdeg in the central region of the MW.
The most difficult region of our galaxy...



The VVV Survey: Timeline

- 6 epochs in K for bulge and disk; K =18/20 mag (single/cCombinecher vaItiCOIOr 20 I 0
- 2.Y.J.H. K single (quasi-simultaneously) epoch observations (bulge & maps

- 4 epochs in K for bulge and disk . mgn
2 pochs in K_for bulg variability 201 |
— - main part of bulge variability campaign (80 epochs, 652°h) - =1
8 3 - map bulge and disk once per night Varlablllty 20 I 2
>

- main disk variability campaign (similar to bulge, but 70 epochs, S25h) Var|ab|||ty 20 | 3

- bulge and disk observations in K band . & -
SY - 20/9 epochs spread over the whole year Varlablllty 20 I 4
- subset will be observed more frequently (10-40 times per night)

proper 2015
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The VVV Stages

Multicolor Photometry: ZYJHKSs

Star clusters, stellar pops, extinction, metallicities, galaxies...

Variability: Ks

LPVs, Cepheids, RR Lyrae, Binaries, Novae, Microlensing...

Proper Motions: Ks
Nearby stars, BDs, WDs, Asteroids, Hyper-Velocity Stars...



DEEPER AND HIGHER RESOLUTION

Main differences with
2MASS

2MASS covers the whole
sky, VVV only 1.3%

VVV has higher
resolution (0.34”/pix)

VVV is deeper (Ks<I8)

VVYV has 5 filters
(ZYJHKSs)

VVV is a multiepoch
survey (~100 epochs)
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The photo album of the vvvsurvey.org
MW is not complete yet!!!

2MASS IMAGE OF THE MILKY WAY



The photo album of the VVVSurvey.org
MW is not complete yet!!!

2MASS IMAGE OF THE MILKY WAY



ATAY Goal

What is the 3-D ,
structure of the . &
Milky VWay



What are we going to do tonight, Babs ?
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the same thing we
do every night, Pinky....

o

... try and take over the Galaxy!



@ 2MASS - ;i

Color-magnitude
diagrams of bulge and
disk fields compared
with 2MASS.

Oscar Gonzalez




VVV limiting magnitudes

-

Ks

|
n

Galactic Latitude [deg]

15516 165 17 175 18 18.5
10 5 0 B ~10 K.—band limit [mag]

Galactic Longitude [deg] g saito, M. Hempel et al. 2012

I
—_
o




Stellar flag

84.0M+ sources

saturation \ vvv

reddening vector

84M
STARS
BULGE

CMD

(K R. Saito et al. 2012



140 Gb single 25.000 Megapix image of ~300 sqdeg,

made of ~400.000 images of 512x512pix each,
scale Ip|x 0.4”, JHKs filters, by IgnaC|o Toledo
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Cand/date m/cro/ensmg events

Candidate extrasolar planetary transits
Variable stars in clusters
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The Mllky Way and the Local Group ™
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Th_? M'"‘V Way and the Local GrOUp

'Dékdny et al. 12013, Apl Letters,
776, K19) .
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Artist’s impression of the Milky Way, looking at it edge on. This makes the bulge at the center look like a peanut.
Credit: ESO/NASA/JPL-Caltech/M. Kornmesser/R. Hurt.

| - : Vasquez et al.
LR _ A&A 2013
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X Shape Structure of
the Galactic bulge



( Shape Structure of
the Galactic bulge
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3D kfinematical data

Vasquez et al.-
A&A 2013



VVV I57M STARS BULGE CMD

=170 =0:5::0:;0: 0.5 10 15 20 225 3:0: 35 4.0 4.5 B0 55 60
(Z-Ks)

Mean red clump color difference (Z — Ks) = 0.55 mag,
equivalent to AV = 2.0 mag



THE CMD REVEALS THE GALACTIC GREAT DARK LANE:
A COHERENT CLOUD STRUCTURE THAT STRETCHES FOR >20 DEG
ABOVE AND BELOW THE PLANE OF THE MW



The VVV global photometrlc metalIICIty map of the Galac;tlc bulge ‘a
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Bulge MDF The GES Survey
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In Z, 667 million

In Y, 707 million

. InJ,922 million

| H, 990 million
ey s, 779 million




SEARCH FOR

TRANSITING ¢

EXTRASOLAR
PLANETS

14
Main motivation:

to build up the
statistics by
selecting a very
large sample of
small stars (M
dwarfs) to search
for extrasolar
planetary transits 18

e

16

-0.5

Saito et al. 2012

Bulge RGC

Barbara Rojas-Ayala
Roberto Saito,

1 1.5 Francisco Surot

Daniela Iglesias

Dante Minniti



Selection of M-stars in the VVV tile b201
using multicolor photometry in ZY]HKs
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23,345 M dwarfs, identification of giants by

colour cuts and J-band reduced proper motions (H; vs J-Ks)
Rojas-Ayala, et al. 2014, A&A
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Example of a super-Earth transit candidate in a M6,6.star.

Roberto Saito,
Francisco Surot
Daniela Iglesias
Dante Minniti



The Mllky Way, _our Galaxy




eno VWV Survey | Exploring the Milky Way bulge and southern disk on the near<IR with ESO “s VISTA Telescope

| < |} 2| 4+ . wvsurvey.drupalgardens.com e
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' _ Exploring the Milky Way bulge.and southem disk oolfb»neartlﬂ wnth
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Home About + Team v  Data Releases Papers + Meetings ¥ Outreach v VISTA ~

Panorama of VISTA at Paranal
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Search VVV Science Meetings
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VVV images projected on the Chilean Government Palace,
Centro Cultural La Moneda, Santiago, 22 Oct 2014
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exploring our own galaxy,
fostering Southern collaborations,

promoting Astrophysics at all levels, &
securing resources for the future generations.



