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The VVV Science Team
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+ES+ VISTA PUBLIC SURVEYS
Q VISTA VARIABLES IN THE VIA LACTEA
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VVV maps 560 sqdeg in the central region of our galaxy



Expected monthly dataflow: raw
calibrations and science frames

FORSI @ FORS2 @ GIRAFFE ISAAC
MIDI NACO @ SINFONI @ UVES
® VIMOS VISIR ® VIRCAM @ OmegaCAM

All Current Paranal

Instruments 4% (433.2 GB)

OmegaCAM 247%
(~2500 GB)

VIRCAM 72%
(~7500 GB)

VISTA 4m diameter

from Magda Arnaboldi (EDT) IR optimized

large field




TB of data per survey
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vvvsurvey.org

VISTA Near-IR Wide Field Camera




VVVSUrvey.org

VISTA Near-IR Wide Field Camera

16x 2048x 2048 VIRGO IR detectors

large numbers of hot pixels, dead zones in detector 1
sensitivity: 0.84 to 2.5 microns

filters: Z, Y, J, H, Ks

pixel scale: 0.34"

active optics

“tile” field of view: 1.0x1.5 deg (6 pointings)

best image quality: 0.6" (incl. seeing, optics, sampling)
image distortion: <15% of PSF at field corners



The VVV Survey: Timeline

year

|

- 6 epochs in K for bulge and disk; K =18/20 mag (single/Combinechept

- 2.Y.J.H, K single (quasi-simultaneously) epoch observations (bulge s

- 4 epochs in K_for bulge and disk

- main part of bulge variability campaign (80 epochs, 652 h)
- map bulge and disk once per night

- main disk variability campaign (similar to bulge, but 70 epochs, S25%

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

multicolor 2010
maps

variability 2011

variability 2012
variability 2013

variability 2014

proper 2015
motions

Vifla del Mar, Chile - 10 November 2012

Dante Minniti, Univ. Catolica




The VVV Survey: Timeline

Multicolor Photometry: ZYJHKs
Variability: Ks

Proper Motions: Ks

Dante Minniti, P. Universidad Catolica



DEEPER AND HIGHER RESOLUTION

Main differences with
2MASS

2MASS covers the whole
sky, VVV only |.3%

VVV has higher
resolution (0.34”/pix)

VVV is deeper (Ks<18)

VVV has 5 filters
(ZY]JHKSs)

VVV is a multiepoch
survey (~100 epochs)

ESO Workshop Santiago, Chile, 22 November 2013 Dante Minniti, P. Universidad Catolica




2MASS vsVVV limitfor | wwVsurvey.org
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ESO Workshop
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VVVSurvey.org

2MASS vs VVV limit for
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The photo album of the VVVSurvey.orgqg
MW is not complete yet!!!

2MASS IMAGE OF THE MILKY WAY

| ESO Workshop Santiago, Chile, 22 November 2013 Dante Minniti, P. Universidad Catolica




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

2MASS IMAGE OF THE MILKY WAY

ESO Workshop Santiago, Chile, 22 November 2013 Dante Minniti, P. Universidad Catolica




YA'AY Goal

What is the 3-D
structure of the
Milky VVay




Ighacio Toledo

.

Dante Minniti, P. Universidad Catolica

I ESO Workshop . Santiago, Chile, 22 November 2013 .



\YAYAY/
CMDs

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

Oscar Gonzalez

ESO Workshop Santiago, Chile, 22 November 2013 Dante Minniti, P. Universidad Catolica
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Stellar flag

84.0M+ sources

saturation ~\\\\\‘\\\£§

reddening vector

84M
STARS

(J—K.) R. Saito et al. 2012

ESO Workshop Santiago, Chile, 22 November 2013 Dante Minniti, P. Universidad Catolica




Extinction I\/Iaps
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Extinction I\/Iaps
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Galactic Latitude (b)

etallicity Maps
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Interpretation of the
Galactic bulge CMD:s:
RGB clump region
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The X-shaped structure

of the galactic bulge

A double clump structure is seen along
different directions towards the bulge.
This is present in 2MASS and VVV data.
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The X-shaped structure
of the galactic bulge

+8.0

The Milky Way bulge is X-shaped.

Two independent datasets and analysis. '
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The X-shaped structure

Saito, Zoccali et al. 2012
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The X-shaped structure
of the galactic '

Proper motions:
Vasquez et al. 2013

Peyton Hall Wunch . Princeton, 02 November 2011 Dante Minniti, Universidad Catolica
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Evidence for a
tilted inner bar
from bulge
clump giants
Gonzalez et al.

A&A 2012

Or projection
effects 2
Valpuesta et al.

2012




140M
STARS

KALL FIELDS

M. Soto, R. Barba, et al. 2013—0.5 0.0 0.5 1.0 1.1
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VVV DISK DENSITY MAPS

all sources

M. Soto, R. Barba

ESO Workshop Santiago, Chile, 22 November 2013 Dante Minniti, P. Universidad Catolica 2Z N[




'VVV DISK-EMDS =

(J-K)
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d003 field

ESO Workshop on Public Surveys
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Galactic Longitude
DO

Where is the edge of
the Milky Way?

6* /

Using clump giants
to map the edge of ~
the galactic disk. /

90° = 2700

-
''''''''
------

Results:
® R _edge = 14 kpc
® disk not lopsided

l anticenter
Ro00

150° ' ; 210°
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The VVV Stages

Multicolor Photometry: ZYJHKs

Variability: Ks

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

Proper Motions: Ks
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Bulge RR Lyrae:
P=0.58d

Comparison of optical and

IR light curves
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RSCVn type variable
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DIA photometry

-..',,' Main DIA problem:
8l undersampling

1 Total inVVV Survey
2 ~few millions of
variables

a ov
vase
N\et\‘ga& L\l?w“

\a¥
P;‘)gg Ap3

Fig.17. (a) A K band pawprint from one VVV SV bulge field epoch
showing views of: the full pawprint (left); a zoom into Array 1 (middle);
and a further zoom centred on a circled variable object (nght) (b) The
bottom row shows the respective difference image views. (Eamonn Kerins. Leo Huckvale)

I ESO Workshop Santiago, Chile, 22 November 2013 Dante Minniti, P. Universidad Catolica




DIA photometry
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Bulge Microlensing

Microlensing is a useful tracer of the total bulge mass.

Previous bulge microlensing experiments do not cover the
regions with largest optical depths.
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VVVSurvey.org
Optical depth

VVV will search for reddened
bulge microlensing events,
and produce a map of the
optical depth T, tracing the

3D bulge mass distribution.
The near-IR advantage:

|, J and Ks-map event rates
for sources with K<17.

BT Contours = 17.5, 35, 52.4
- per sqdeg per year.

E. Kerins et al. 2008
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VVV Microlensing

Candidate Microlensing events from the VVV Survey
- serendipitous discoveries

- hew approach

- proof of concept that allows us to explore the
parameter space covered and plan future strategies
- complementary to optical surveys

Eamonn Kerins, Roberto Saito, Istvan Dekany, Veronica Motta, Gabriela Muro, Felipe Gran,
Mario Soto, Oscar Gonzalez, Leo Huckvale ...
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- serendipitous discoveries

- hew approach

- proof of concept that allows us to explore the
parameter space covered and plan future strategies
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Mean color difference (Z - Ks) = 0.55 mag, equivalent to AV = 2.0 mag
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Clump Giants

RR Lyrae

THIS IS REAL !
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VVVSUrvey.org

2MASS IMAGE OF THE MILKY WAY
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Conclusions

- We are about half way through the VVV
Survey, with everything working well.

- Several discoveries have been made, with
many more to come.

- We need help exploiting the VVV database
and following up a wide variety of targets.
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