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RAVE stellar parameters

RAVE-DR5 Best Parameters

stars with Temperatures between 4001 – 7999 K 
   AlgoConv = 0    This means pipeline converged 

AlgoConv = 1  stellar parameters not reliable 
AlgoConv = 2  solution oscillates, mean is adopted 
AlgoConv = 3  solution is extrapolation, not in learning grid 
AlgoConv = 4  low SNR stars

c1 = n & c2 = n & c3=n  ==> morphological flags are normal 
c1 = d,g,h,n,o & c2 = d,g,h,n,o,e & c3= d,g,h,n,o,e  also fine to use 
SNR > 40 
Error in RV < 10 km/s

Additional helpful constraints:



Data-driven approach (RAVE-on)
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RAVE DR5 vs RAVE-on

RAVE overlap with Galah DR1, 
Gaia-ESO DR2, Reddy+2003, 
Reddy+2006, Schlaufman & 
Casey 2014, Trevisan+ 2011, 
Ramirez+ 2013, Valenti+ 2005, 
Bensby+ 2014, Bragaglia+2008, 
Carretta+2004, Takeda+2013, 
Funayama+2009,Pasquini
+2004,Onehag+2014,Ford
+2005,Johnson+10,Yang+2015!

External Comparisons

Globally, not much difference between Teff and log g parameters between RAVE-on and DR5.  



RAVE DR5 vs RAVE-on
External Comparisons broken up by  
giants, dwarfs  
hot & cold stars (Teff = 5500)  
metal-rich & metal-poor (Fe/H = -0.5)  
SNR 

RAVE-on advantages 
-- low SNR dwarf metallicities 
-- high metallicity giants 
-- more stars have measured stellar parameters 
-- elemental abundances for high-metallicity giants

RAVE DR5 advantages 
-- hot & cool metal-poor stars 
-- stars with unphysical stellar parameters are 
flagged by AlgoConv 
-- elemental abundances for both dwarfs and 
giants, for metal-rich and metal-poor 
populations

Kunder et al. 2017
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RAVE vs Gaia

R~7 500 
9 < I < 12 mag 
~500,000 stars

R~11 500  
G < 13 mag 
~107-108 stars

identical wavelength range



RAVE-TGAS overlap

Spectroscopic Survey Number TGAS stars 

RAVE DR5 215,600 
LAMOST DR2 124,300 
GALAH DR1 8,500 
APOGEE DR13 21,700 



TGAS to break degeneracies



RAVE-TGAS overlap
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RAVE-TGAS overlap
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RAVE-TGAS overlap
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RAVE-TGAS overlap

Spectroscopic Survey Number TGAS stars 
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RAVE-TGAS overlap

RAVE-UCAC4 

RAVE-
TGAS For all RAVE-TGAS stars 

 
Improved 3D space velocities 
when using TGAS astrometry 



NGC 3201 - pre-Gaia

Kunder+14 !
NGC 3201 stars !

+ extra-tidal stars

Anguiano+16!
NGC 3201 stream stars 



NGC 3201 - post-Gaia

Kunder+14 !
NGC 3201 stars !

+ extra-tidal stars

Anguiano+16!
NGC 3201 stream stars 



RAVE + UCAC5 proper motions

UCAC5



RAVE + UCAC5 proper motions

UCAC5



47 Tuc + SMC



RAVE-Gaia orbits

✤ H

Helmi et al. 2017, A&A, 598, 58

Bonaca+17: arXiv170405463

Myeong+17: arXiv170401363



RAVE-Gaia orbits
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Distance from:!
Astraatmadja & Bailer-Jones 2016, ApJ, 833, 119!
Milky Way prior 

Matijevic+RAVE 2017: arXiv:1704.05695!
877 stars with [Fe/H] < -2.0 dex!

43 with [Fe/H] < -3.0 dex !
σ[Fe/H] ~ 0.2 dex!

kinematically unbiased sample



Toomre Diagram metal-poor stars 

435 RAVE-TGAS stars with [Fe/H] < -2.0 dex (from Matijevic+17)
85 RAVE-TGAS with  σπ/π < 0.25
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Kunder, Minchev+17



RAVE-Gaia constrain Galactic 
potential

Myeong+17

Helmi+17
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RAVE-Gaia constrain Galactic 
potential

see also Sanderson, Helmi & Hogg (2015)
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Conclusions

sharper view of the Galaxy!
! proper motion space!
! orbits!
! break degeneracies for !
! determining spectral parameters!
!
constrain Galactic potential

RAVE-Gaia impacts Galactic archeology



RAVE DR5 + TGAS
Credits:   Maarten Breddels, Kristin Riebe, RAVE team  
Visualisation tool: vaex  
Data: Gaia GDR1, TGAS, full catalogue and RAVE DR5 

 



Metal-poor stars in disk


