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+E§+ VVV: The VISTA Variables in

e the Via Lactea
Pls: D. Minniti

P. Lucas
.v DR1: http://archive.eso.org/c_ms/es_o-data/esb-data-products (Saito et al. 2012)

> 300 deg? bulge: —10° <I<+10° —10°<b < +5° (Minniti et al. 2010)
> 220 deg? disk: 295°<1<350° -2%=b< +2° -
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> Y. Z J. H, Ks filters — ~4mag deeper than 2MASS
» ~100 epochs in Ks — variability campaign ongoing

Credit: ESO/Nick Risinger (skysurvey.org)
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Sky coverage:
2MASS complete sky
VVV ~1.3%

Depth:
VVV is ~4mag deeper

VVV vs. 2MASS
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VIRCAM/VISTA 0.347/pix
VVV multicolor maps ~0.8"

Multi-epoch = variability

= RION R d R _J§ ] pouf 1§+ b ™



Nt VVV: The VISTA Variables in the
0 Via Lactea
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*EQ% VVV: RR Lyrae variables

B RR Lyr variables in the bulge - 3D structure
b297 000000419958 39 59 0. 581858 8. 85917995 -0.845 0.346
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VVV Survey: strategy & status

+

M Year 1 (2010) — multicolor maps = completed
»Z, Y, J, H, Ks single epoch observations — bulge + disk
» 6 epochs in Ks for bulge + disk K, .=18/20 mag

M Year 2-5(2011 - 2014) — variability = ongoing
» ~95 epochs for bulge in Ks

» ~85 epochs for disk in Ks
» Currently most tiles >20 epochs

B Proper motions
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+]ES+ Red Clump in nearby galaxies in
near-IR

VWV tile b278
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Extinction and Distance using RC

+

1. Extinction correction — select the reddening law
> A =0.528 * [(J-Ks), — (J-KSs)] (Nishiyama et al. 2009)
» Mean intrinsic color for RC in Baade’s Window (J-Ks), = 0.68

2. Luminosity function — 2" order polynomial + Gaussian
Nic (KRC = K,)?

ore V2r 20k ]

3. The peak of the Gaussian is the m(RC)

4. Distance modulus: (M — M)g et = Mi¢ = MRC — Ay

N(K;,) = a+ bK,, + cK; + exp

MKRC — RC zero point:—1.55 (assume Z, 10Gyr; Pietrinferni+04)
AMRC — population correction for the zero point M, R¢

The VVV Survey | 13 Nov 2012 | 4MOST meeting =1IEciE+11ImII B =IE0EE e



K-band RC magnitude

Alves 2000; Alves et al. 2002 — 2MASS & CIO + Hipparcos (Solar Neighb.)
Grocholski & Sarajedini 2002 — WIYN Open clusters

Pietrzynski et al. 2003 — LMC, SMC, Fornax, Carina (Araucaria project)
Salaris & Girardi 2002 — population effects (theoretical)

Percival & Salaris 2003 — population effects (empirical + models)

Laney et al. 2012 — SAAO + Hipparcos (Solar Neighbourhood)
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VVV Bulge area: each tile 1.5 x 1 deg?
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84 VVV Bulge Extinction Map

+
BEAM Calculator:
http://mill.astro.puc.cl/BEAM/calculator.php
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T2  VVV Bulge Extinction Map

+

BEAM Calculator: http://mill.astro.puc.cl/BEAM/calculator.php

D
1
0
2.8
_1 > .
~ “ . Gonzalez et al. 2012, A&A
n
10 5 0 -5 -10 2
| 4
<(
. R R 1.4
1
0 0.7
-1
-2
- . . . . " . o . - A . . . . " . . . . be 0.0
10 -’ 0 -9 -10

Comparison with Schultheis et al. 1999, 2009

The VVV Survey | 13 Nov 2012 | 4AMOST meeting =1 b= 1IN D201



+]E+§+
0)

+

4000

3000
=

2000

1000

RC stars are brigther (closer) at
positive longitudes - bar
Inner bar flattening

8000
10 6000 f
- 4000}

- 2000

9 : 12000

10000
8000
6000
4000
2000

8000

4000
2000

Distance from the Sun [kpc]

4000
3000
2000
1000

Gonzalez et al. 2011, A&A Lett

The Galactic Bar
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Model: Martinez-Valpuesta & Gerhard 2011 Gerhard & Martinez-Valpuesta 2012 .



Photometric (VVV) vs. spectroscopic
(FLAMES) metallicity

Empirical RGBs: Valenti+04
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The Bulge Metallicity Map

O
+

The complete (photometric) metallicity map of the MW bulge
BEAM Calculator: http://mill.astro.puc.cl/BEAM/calculator.php
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Summary

0
<+

B VVV depth and resolution provides ideal dataset for
iInner Bulge stellar population and structure studies

B RC, eclipsing binaries, RR Lyr

B Complexity:
» patchy extinction =
* The Bulge Extinction And Metallicity — BEAM Calculator:
http://mill.astro.puc.cl/BEAM/calculator.php

» Mix of populations — bar/bulge, thin disk and spiral arms
» Kinematics + abundances
» Comparison with models
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bulge metalllclty & kinematics map
ESO Large Programme 187 B-0909 (PI M Zoccall)

> 140hr with FLAMES: = = .. % .. . B
> 4000 stars —low res G °T. o e R
>440starsatR~220()0 B L | A

O R~8,000 CaT
|_|R~22,000 Fe,Mg,Ti...

BW calib field (HR21)
link to GES



