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CMDs



The VVV Science Team!



vvvsurvey.org

➡ 4m diameter

➡ IR optimized

➡ large field
VISTA Telescope



VISTA PUBLIC SURVEYS
VISTA VARIABLES IN THE VIA LACTEA

~109 stars
~106  var

iables
560 sq.deg.

~100 epochs

VVV



CENTAURUS

Bulge:   -10.0º < l < +10.4º ; -10.3º < b < +5.1º!
Disk:     -65.3º < l < -10.0º ;  - 2.25º < b < +2.25º!



and Main Emission Lines
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The$VVV$Survey:$Timeline
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The(VVV(Stages
Mul$color(Photometry:(ZYJHKs

Variability:(Ks

Proper(Mo$ons:(Ks

Star(clusters,(stellar(pops,(ex$nc$on,(metallici$es,(galaxies...

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

Nearby(stars,(BDs,(WDs,(Asteroids,(HyperLVelocity(Stars...



Main differences with   
2MASS

DEEPER AND HIGHER RESOLUTION

All in all the VVV survey is 
2x bigger than 2MASS

2MASS covers the whole 
sky,  VVV only 1.3%

VVV has higher 
resolution (0.34”/pix)

VVV is deeper (Ks<18)

VVV has 5 filters
(ZYJHKs)

VVV is a multiepoch 
survey (~100 epochs)         



G2 dwarfs

2MASS vs VVV limit for
vvvsurvey.org



G2 dwarfs

2MASS vs VVV limit for vvvsurvey.org



2MASS vs VVV limit for

Clump Giants

vvvsurvey.org



2MASS vs VVV limit for

Clump Giants

vvvsurvey.org



2MASS IMAGE OF THE MILKY WAY

vvvsurvey.orgThe photo album of the
MW is not complete yet!!!



What is the 3-D 
structure of the 

Milky Way

VVV Goal



VVV 
CMDs!

vvvsurvey.org

baade d001

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

O. Gonzalez & J. Alonso-García



VVV limiting magnitudes vvvsurvey.org

Ks

R. Saito, M. Hempel et al. 2012
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R. Saito et al. 2012

Multicolor photometry

VVV 
84M 

STARS 
BULGE 
CMD



Discoveries
Globular Clusters 
Open Clusters (incl. WR clusters)
Galactic Novae and other transients
Nearby Brown Dwarfs
Companions to Nearby Stars
Galaxies & Clusters in the Avoidance Zone 
IR Counterparts of High Energy Sources
Candidate microlensing events
Candidate extrasolar planetary transits
Variable stars in clusters
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VVV DISK CMDS

C. Gonzalez Fernandez et al. 2012



Bulge MSTO

Bulge RGC
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E

Mean red clump color difference (Z − Ks) = 0.55 mag, 
equivalent to AV = 2.0 mag D. Minniti et al. 2014



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
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THIS IS REAL !



Is the MW like the Evil Eye Galaxy M64 ?

HST Optical



The VVV Giga CMD!

J. Alonso-García, et al. 2015, in prep.!

In Z, 667 million 

In Y, 707 million 

In J, 922 million 

In H, 990 million 

In Ks,779 million 

Combining J and Ks, 614 million!



- We are more than 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.

Conclusions



The VVV Survey:

A New Exploration 

of the Milky Way 

exploring our own galaxy,
fostering Southern collaborations,

promoting Astrophysics at all levels, &

securing resources for the future generations.



The Milky Way, our Galaxy
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