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Introduction

Gaia will provide accurate parallaxes for more than
100 billion objects.

Ongoing long term photometric surveys (OGLE, PTF,
PanSTARRS, CATALINA ...) provide variables
Identification and light curves.

We are working at the OSIRIS project (Oscillating
Stars with wineRed near-Infrared Spectroscopy) to
obtain homogeneous photomometry and spectroscopy
for old (RRLs, T2Cs), intermediate age (MIRAS) and
young (CCs) primary distance indicators.



Cluster and field RRLs
NGC3201 (13) o Cen (~100)
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Introduction

Why RRLs?
= Homogeneous distance scale for Globular Clusters
= RRLs and RGB tip in all galaxies, CCs only in spirals
= Comparing cosmic distance scale: Pop | vs Pop Il



RRLs as primary distance |nd|cators
Visual Magnitude-Metallicity (MZ)

M,=a+bx [Fe/H]

R [mag]

Period-Luminosity (PL)
(Longmore+, 1986)

M=a+b xlog(P)

| [mag]

Period-Luminosity-Metallicity (PLZ)
(Bono+, 2001,2003)

M=a+b xlog(P)+c x [Fe/H]

J [mag]

Precise (2-3%) and accurate distances
(up to ~3.5 Mpc)

d= 101/5(m—M+5—A)

H [mag]

The extinction dependence can be
overcome with the reddening free
Period-Wesenheit-Metallicity (PWZ) relation

K- [mag]
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Empirical calibration of the PLZ-PWZ

What do we need to calibrate PLZ-PWZ?
= New parallaxes from Gaia (2° data release in 2018).
= New metallicity estimates from VIS-NIR high
resolution spectroscopy.
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VIS Spectral Analysis

13 target RRLs in NGC 3201

High-Res optical spectra from M2FS@Magellan
(in collaboration with C. Sneden, E. Persson, M. Mateo)
4600-5300 A, R~ 25000 , SNR~50

~Monometallic Cluster — good calibrator

m

-

1.0 |
0.8
0.6

0.4

| -

4600

4700

M

4800

4900 5000

angstrom

5100

5200

-

5300



Lines Identification

About 100 lines per spectrum 1dentified
Mg, Si, Ca, Ti, Cr, Fe, Ni, Y
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Equivalent Widths method

Known: EP, log(gf); Measured: EW,;
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NGC 3201
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NGC 3201
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NGC 3201
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NGC 3201
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NGC 3201
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From VIS to NIR - XSHOOTER

V Ind, a halo field RRL
Mid-Res spectra from XSHOOTER@VLT
3000-24800 A, R~ 10000-18000 , SNR~200
Multiband observations
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No abundance variation along the pulsation cycle,

in the VIS (For+ 2011)
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What in the near-infrared?



12 observations to cover the pulsation cycle
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[Fe/H]
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Field Stars (Frebel 2010) @

V Ind (VRI) ®
Vind (zYJ) ®
V ind (JHK)
HiRes RRLs +

0)+I1S+bW=n [24/0]




WINERED

WIDE mode HIRES-Y&J modes
- s -

Mosaiced high-blazed echelle grating
i blaze angle : 7932 deg

120 mm x 100 mm Wroowe piich : 9038 um

A = 600 - 900 nm

WINERED@NTT - visitor instrument
Department of Astronomy University of Tokyo & Kyoto

P.I. Naoto Kobayashi -- Germanium patent

http://merlot.kyoto-su.ac.jp/LIH/top winered.html
Ikeda et al. 2016, SPIE, 9908



NIR Spectral Analysis

~100 target variables (RRLs, CCs, T2Cs, MIRAS)
High-Res NIR spectra from WINERED@NTT
(visitor instrument)
9100- IBSOOA R~ 28000 SNR~100
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Tellurics Subtraction

NIR bands highly affected by sky features.
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Tellurics Subtraction

NIR bands highly affected by sky features.
Tellurics are modelled on each spectrum ...
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Tellurics Subtraction

NIR bands highly affected by sky features.
Tellurics are modelled on each spectrum ...
... and subtracted
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Standard Tellurics vs Sky Models
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Abundance Analysis

WY Ant:
[Fe/H]~ -2.00

Same procedure as In the optical.
Two field RRLs
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Abundance Analysis

Same procedure as In the optical.
Two field RRLs

WY Ant: 18 lines UV Oct: 40 lines

[Fe/H]~ -2.00 -Cl1 -1 [Fe/H] ~-180 _ C | - 8
-Mgl : 1 -Mgl : 2
-Sil 110 -Mgll: 2
-S| 2 -Sil 115

-Cal : 1 -S|
-Call : 2 -Cal

3
1
sl c 1 &\ -Call : 3
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No or a few iron lines -Fel
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Consistency with results In
the VIS from For+ 2011
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= Revise some of the abundance estimates

= Investigate the Si overabundance in NGC3201

= Extend the analysis to the entire sample of RRLS
and TIICs

= Investigate changes in non-linear effects (shock
formation and propagation) from VIS to NIR



Conclusions

= NGC3201 is essentially monometallic

= NIR [Fe/H] and [a/Fe] are in good agreement
with literature results in the VIS (both clusters
and field RRLS)

= Abundances are phase independent both in the
VIS and in the NIR

= WINRED@NTT is working quite well

= \We have arguments for using models for telluric
subtraction (relevant saving of telescope time)



THANKS



