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Distance of the LMC 

Benedict et al. 2002 

HST Key Project (Freedman et al. 2001): 
(m-M)0 = 18.5 ± 0.1 mag 
Clementini et al. 2003: 
(m-M)0 = 18.515 ± 0.085 mag  
Pietrzýnski et al. 2013: 
(m-M)0 = 18.493 ± 0.008 (stat) ± 0.047 (syst) mag 
de Grijs et al. 2014: 
(m-M)0 = 18.49 ± 0.09 mag  
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Why? 

Tracers of different  
sub-structures of the LMC 

(age~10 Gyr, halo) 

(age~50-200 Myr, bar and spiral arms) 

(age~12 Myr, star forming regions) 



Distribution of CCs, EBs and  
RR Lyrae stars in the LMC 

VMC - VISTA near-infrared ESO public survey 
of the Magellanic Clouds system (PI M.-R. Cioni) 
-  Obtains  YJKs photometry down to  
    Ks=19.3 mag at S/N=5 
-  12 (or more) epochs in the Ks band 
 

Moretti, Clementini, Muraveva et al. 2014, 
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RR Lyrae Stars 
Population II (Age>10 Gyr) 
HB stars (He–core burning) 

Distance indicators: 
Mv (RR) = α[Fe/H] + β 
MK=αLog P + β[Fe/H] + γ 
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-  Method 

70 RR Lyrae stars in the bar of the 
LMC  
 

Light curves with 13 epochs in the 
 Ks passband from the VMC 
 

Precise (σP < 5*10-6 day) periods from 
the OGLE III catalogue  
 

Spectroscopically determined 
metallicities [-2.06; -0.63] dex    
(Gratton et al. 2004) 
 

Bayesian fitting approach  
(developed by M. Palmer) 
 



Calibration  of a new PLKZ relation 

Ks,0=(-2.73±0.25)logP+(0.03±0.07)[Fe/H]+(17.43±0.01) 

Muraveva, Palmer, Clementini et al. (in prep.) 
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Zero-point of the PLKZ relation 

Distance to the LMC (Pietrzýnski et al. 
2013): 
(m-M)0 = 18.493±0.008(stat)±0.047 
(syst) mag 

MK=(-2.73±0.25)logP+(0.03±0.07)[Fe/H]-(1.06±0.01) 
 
 HST trigonometric parallaxes of 5 

MW RR Lyrae stars 
(Benedict et al. 2011): 
 
 
 

MK=(-2.73±0.25)logP+(0.03±0.07)[Fe/H]-(1.27±0.08) 
 
 



Gaia parallaxes 

Determination of the Mv –[Fe/H] and PLKZ  
relation’s coefficients and zero-points. 



Gaia parallaxes 

Determination of the Mv –[Fe/H] and PLKZ  
relation’s coefficients and zero-points. 

MK=(-2.70±0.07)logP+(0.028±0.008)[Fe/H]+(-1.01±0.03) 
 

MV=(0.208±0.003)[Fe/H]+(0.779±0.005) 
 
  



Thank you! 
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