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VVV maps 560 sqdeg in the central region of our galaxy
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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 24%
(~2500 GB)

VIRCAM 72%
(~7500 GB)

Magda Arnaboldi (EDT)

VISTA

4m diameter
IR optimized
large field
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TB of data per survey

Data Volumes produced by CASU

Jim Emerson
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vvvsurvey.org

VISTA Near-IR Wide Field Camera




The VVV Survey: Timeline

year

1

- 6 epochs in K for bulge and disk; K_=18/20 mag (smglelcomblned mUIt|COIOr 20 I o
- 2.Y.J.H, K single (quasi- sumultaneously) epoch observations (bu maps

- 4 epochs in K_for bulge and disk

' variability 201 |

- main part of bulge variability campaign (80 epochs, 652 h) | N .
- map bulge and disk once per night Varlablllty 2012

- main disk variability campaign (similar to bulge, but 70 epochs, 525' )
variability 2013

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

proper 2015
motions
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The VVV Survey: Timeline

Multicolor Photometry: ZYJHKs
Variability: Ks

Proper Motions: Ks



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<I8)

VVV has 5 filters
(ZY]JHKSs)

VVV is a multiepoch
survey (~100 epochs)

Sexten Workshop Sesto, ltalia, 20 January 2014 Dante Minniti, P. Universidad Catolica




2MASS vsVVV limitfor vvvsurvey.org

R *

30,600 Ty } -
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2MASS vs VWV limit for | . /vvsuveyorg

330°

-
Clump Giants

ey e
30,0001y
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The photo album of the VvVSsurvey.org
MW is not complete yet!!!

2MASS IMAGE OF THE MILKY WAY
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YAYAY Goal

What is the 3-D
structure of the
Milky VVay




Toledo
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\YAYAY/
CMDs

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

Oscar Gonzalez
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\YA'AY/
003M " Bulge RGC
SINGLE
TILE
BULGE ~
CMD

Bulge MSTO

irto Saito,
—-0 5 0 N5 1 Danielg Iglesias
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14

16

18

Stellar flag

84.0M+ sources

saturation \

reddening vector

84M
STARS

photometric limit

<

O A g R. Saito et al. 2012
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etalliciy Maps
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Interpretation of the
Galactic bulge CMD:s:
RGB clump region

Roberto Saito

0O 05 1 15 0
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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 ’ o "3
The Milky Way bulge is X-shaped. ,
Two independent datasets and analyses.': . X 42
80 ‘
v aaaas: 6 8 10 6 8 10 6 8 10
'y

B 1.0

+8.0

+4.0

b [deg]

+8.0
+4.0
-4.0
(Gonzalez, Rejkuba) 8.0 ! s :
6 8 10 6 8 10 6 8 10
X [kpe] (Zoccali, Saito)
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The X-shaped structure
Of the gaIaCtIC bUIge Saito, Zoccali et al. 2012
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The X-shaped structure
of the galactic bulge .

Prober, motions:
Vasquez et al.

A&A 2013
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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.




ELDS

140M
STARS

K/\LL F

M. Soto, R. Barba, et al. 2013—0.5 0.0 0.5 1.0 1.6

XIVih LARIM

Florianopolis, Brazil, 28 November 2013 \' J ADéntefM@rit R, Universidad Catolica



VVV DISK DENSITY MAPS

AT I

all sources

M. Soto, R. Barba

XIVth LARIM Florianopolis, Brazil, 28 November 2013 Dante Minniti, P. Universidad Catolica




'VVV DISK-EMDS =

(J-K)

Py 8 8
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G Gonzalez Fernandez et al. 2012
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Galactic Longitude
0.

Where Is the edge
the Milky Wa

p

s /

Using clump g|ants 73
to map the edge of
the galactic disk.

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

@ anticenter

150° ' ; 210°



Bulge RR Lyrae

The VVV distance distribution

* RR Lyrae are metal-poor and of known bulge RR Lyrae is
represent the oldest stars. different from the clump giants!
* They are good primary distance
Indicators. -
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The VVV Stages

Multicolor Photometry: ZYJHKs

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

Variability: Ks

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

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




Number of Epochs: Bulge
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Bulge RR Lyrae:
P=0.58d
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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

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 respectlve difference image views. (E

| Sexten Workshop Sesto, ltalia, 20 January 2014




DIA photometry
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Asteroids ~103 y 4

TNOs ~102
ASTROMETRY y'd
high-PM ~103

~ 3
/ BDs ~102 / =iy ~10 -
T 104/— CVs, Novae ~103
ransients =~
\T LMXBs ~1o3(
dM flare ~104

microlensing ~103 (

VVVSurvey.org

AGNs, QSOs ~103 (

VARIABLES 106 - 107 / WUMas ~5x10°
o 1 06/ Semidetached ~3x105
clipsing —~
J \__ Detached 10° &

Ellipsoidal ~104 Planetary Transits 103

CATALOGS Periodic RR Lyrae ~105 K
- 4 Spotted ~105 Cepheids ~10°
Semirequlars ~103
Pulsating ~~105 f J y "<
k LPVs, Miras, R~103
— an2
N— < stellar associations 10 \ dSct, SXPhe ~10
\open clusters ~103K RVTau ~102
WVir ~102

globular clusters ~10 (

Sexten Workshop Sesto, ltalia, 20 January 2014

Dante Minniti, P. Universidad Catolica




RR LYRAE

Latitude

-1 O : 1 1 1 1 Al 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
10 0 350 340

Longitude Dekany et al. ApJL 2013

figure by M. Hempel

Sexten Workshop Sesto, ltalia, 20 January 2014 Dante Minniti, P. Universidad Catolica



700 ——
RR LYRAE -

600 -

500 -
- Ro = 8.5 kpc -




R
APt
TR

SN
X >

» » . ‘ ) . - ~ »
- : - |
- ; - L s . J
» - » o -
~Ignacio Toledo . ' o
I Sexten Workshop Sesto, ltalia, 20 January 2014 . - Dante Minniti, P. Universidad Catolica




Bulge MSTO

=10 =0:5:-:0:0: 0.5 1:0: 1x5 2.0 225 3.0: 35 4.0 4.5 350 =55 6.0
(Z-Ks)

Sexten Workshop Sesto, ltalia, 20 January 2014 Dante Minniti, P. Universidad Catolica




Sexten Workshop Sesto, ltalia, 20 January 2014 Dante Minniti, P. Universidad Catolica




Sexten Workshop Sesto, ltalia, 20 January 2014 Dante Minniti, P. Universidad Catolica




VVV TILE B304 BULGE CMD

(J-K,)

Sexten Workshop Sesto, ltalia, 20 January 2014 Dante Minniti, P. Universidad Catolica




VVV TILE B248 BULGE CMD

(J-K,)

Sexten Workshop Sesto, ltalia, 20 January 2014 Dante Minniti, P. Universidad Catolica




'NGCI365: two nest

. A

L. N ‘ .
HST ’ |

La

two arms

by e &

Sexten Workshop e '_ 4 Sesto, ltalia, 20 January 2014 >
4 x T e 000



VVVSurvey.org
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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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