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We need outer halo [Fe/H]



RR Lyrae  
Period-Luminosity-Metallicity 

MK=−0.770+ 0.231*[Fe/H] − 2.101*log(Pf) 
!
MV= 0.718 + 0.177(±0.020)*[Fe/H ] ([Fe/H]<= -1.6) 
!
MV= 1.038 + 0.359(±0.020)*[Fe/H ] ([Fe/H]> -1.6) 

Bono et al 2003

MK= −0.769(±0.088) + 0.088(±0.026)*[Fe/H] − 2.33*log(Pf) 
!
MV= 1.094(±0.091) + 0.232(±0.020)*[Fe/H ]

Dambis et al 2013



RR Lyrae  
Period-Luminosity-Metallicity 

MK=−0.770+ 0.231*[Fe/H] − 2.101*log(Pf) 
!
MV= 0.718 + 0.177(±0.020)*[Fe/H ] ([Fe/H]<= -1.6) 
!
MV= 1.038 + 0.359(±0.020)*[Fe/H ] ([Fe/H]> -1.6) 

Bono et al 2003

MK= −0.769(±0.088) + 0.088(±0.026)*[Fe/H] − 2.33*log(Pf) 
!
MV= 1.094(±0.091) + 0.232(±0.020)*[Fe/H ]

Dambis et al 2013

UV ?



• Galex data 
!

• Period-Color-[Fe/H] on FUV-NIR 
!

• [Fe/H] on Halo

Outline



Galex
Launched in 2003 
!

2 Filters  FUV (135-175 nm)  
    NUV (175-275 nm) 
!

Field of view: 1.2 d (circular) 
!

Angular resolution: 4.5” (FUV)  
         6.5” (NUV) 
!



http://dolomiti.pha.jhu.edu/papers/
Bianchi_GALEX_SF.pdf



Bianchi 2014



145,755 fits 
598 GB 

!

!

762,339,557 
Source measurements

http://galex.stsci.edu/GR6/

http://galex.stsci.edu/GR6/


Halo RR Lyrae - Public catalogs 
Position 

Variability Parameters
[Fe/H] 

Spectroscopic/Photometric

ASAS3 Catalina Linear

Quest ROTSE

NSVS

Loneos

DambisCatalina 
SDSS

MateuHR

Wallerstein et al 2010  
Hansen et al 2011  
Lambert et al 1996  
Clementini et al 1995   
Kolenberg et al 2010



Pojmanski et al 2005 (ASAS3) 
Drake et al 2013-2014 (Catalina) 
Dambis et al 2013 (Dambis) 
Mateu et al 2012 (Quest-low) 
Sesar et al 2013 (Linear) 
Miceli et al 2008 (Loneos) 
Vivas et al 2004-2006 (Quest) 
Akerlof et al 2000 (ROTSE) 
Hoffman et al 2009 (NSVS) 
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RR Lyrae Catalog 
 RR Surveys + 2MASS + WISE + Galex Obs  

• ~30,000 RR Lyrae 
!

• 1,502 with more than 10 Galex obs 
!

• 19,759 with Kmag from 2MASS 
!

• 1,977 with [Fe/H] ( 34 HR, 1415 Catalina/SDSS, 366 Dambis, 162 
Mateu) 



Galex RR Lyrae



Galex RR Lyrae
181 (NUV) + ∼30 (FUV) light curves 



Bump

Hump
6 mag



Galex Stars (181)
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Galex RR Lyr - sky distribution

18
0

21
0

24
0

27
0

30
0

33
0 0 30 60 90 12

0
15
0

18
0

−60

−30

0

30

60



• Galex data 
!

• Period-Color-[Fe/H] on FUV-NIR 
!

• [Fe/H] on Halo

Outline



Galex RR Lyrae - [Fe/H]

• 28 stars with [Fe/H] from Catalina/SDSS (Drake et al 2013) 
 10 out of 28 stars without 2MASS K (95% confidence upper limit ) 
!
• 2 stars with [Fe/H] from Dambis (Dambis et al 2013) 
!



4.0 4.2 4.4 4.6 4.8

−3
.5

−3
.0

−2
.5

−2
.0

Nuv−K

[F
e/
H
]+
4.
37
25
*lo
g(
P)

[Fe/H] = -8.3 +1.3*(Nuv-K) -4.4*log(P)



119 new [Fe/H]
Galex RR Lyr - [Fe/H]
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Comparison with Layden 1994
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Conclusions

• We increase by a factor of 6 the Layden+Suntzeff sample of RR Lyrae with either 
spectroscopic or photometric [Fe/H] estimation 
!

• The mean metallicity is relatively constant (-1.6 ±0.2 supporting Layden+Suntzeff) 
!

• Evidence of a metal poor tail  
!

• No evidence of a metal rich tail but the solar circle 
!

• No evidence of clear separation between inner/outer halo



Next steps

• Accurate estimation of NUV and K mean mag 
!

• Complete visual inspection of all Galex candidates 
!

• A new spin of [FE/H] distribution on Halo RR Lyrae



E-ELT + Gaia

Trigonometric Parallax 
+ 

Galex 

MOSAIC@E-ELT 
Virgo Cluster



E-ELT + Gaia

Trigonometric Parallax 
+ 

Galex 

MOSAIC@E-ELT 
Virgo Cluster

NGC 5128

Rejkuba et al 2014



[Fe/H] comparison

• HR-Dambis : 31 match           
• Catalina-Dambis 6 match      
• Catalina-Mateu 1 match        

d[Fe/H] = -0.02 𝛔=0.13 
d[Fe/H] =  0.06 𝛔=0.39 
d[Fe/H] =  0.03
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