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PIC1.0.0: parallax based 
selection (Gaia-DR2)

Dwarf and subgiant stars with spectral type
 between F5 and K7

DWARFS (blue):  
log g > 4, 4050 K < Teff < 6510 K, V<13

SUB-GIANTS (magenta):
3.5 < log g <4.0, 4050 K < Teff < 6510 K, V<13

(Pecaut & Mamajek (2013), ApJS, 208, 9)

                           

            

TRILEGAL

http://iopscience.iop.org/article/10.1088/0067-0049/208/1/9/pdf


    

PIC1.0.0: parallax based 
selection (Gaia-DR2)

Dwarf and subgiant stars with spectral type 
between F5 and K7

RAVE DR5 used as proxy to check the region in 
the CMD occupied by dwarfs and subgiants with 
spectral type between F5 and K7. 

DWARFS:
0.42<(B-V)0≤1.38 AND Mv,0≥5(B-V)0+0.4 AND 

Mv,0<5(B-V)0+3.5

SUBGIANTS:
0.42<(B-V)0<0.8 AND Mv,0<5(B-V)0+0.4 AND 

Mv,0>5(B-V)0-2
0.8≤(B-V)0<1 AND MV,0<4.5 AND MV,0>5(B-V)0-2

            



We used the 3D reddening map presented in  Lallement 
et al. (2018), Capitanio et al. (2017)

Galactic plane projection

Reddening in PIC1.0.0

Projection orthogonal
to the Galactic plane

https://www.aanda.org/articles/aa/pdf/2018/08/aa32832-18.pdf
https://www.aanda.org/articles/aa/pdf/2018/08/aa32832-18.pdf
https://www.aanda.org/articles/aa/pdf/2017/10/aa30831-17.pdf


Distance distribution in PIC1.0.0                          
                          

Q1 Median Mean Q3

P5 301 452 489 632

P1 117 178 197 255

P1 P5



Distance relative error distribution in PIC1.0.0                          
                          

Q1 Median Mean Q3

P5   0.008 0.012 0.022 0.018

P1 0.003 0.005 0.010 0.008

P1 P5



Color-effective temperature relation

Teff=f(Gbp-Grp)

E(GBP   - GRP) = f(Teff) E(B - V)

AG=f(Teff) E(B - V)
  
5250 K<Teff<7000 K

Casagrande & VandenBerg (2018) 

From E(B-V)  to AG,E(GBP-GRP)

(GBP -  GRP)0 = (GBP - GRP) - E(GBP   - 
GRP)

AG, E(GBP - GRP) , Teff    

BCG= f(Teff) 
Andrae et al. (2018)  Moya et al. (2018, ApJS, 237, 21)

E(B-V) estimation

Intrinsic color

Radius and Mass estimation

Stellar parameters estimation

Lallement et al. (2018)

https://watermark.silverchair.com/sly104.pdf?token=AQECAHi208BE49Ooan9kkhW_Ercy7Dm3ZL_9Cf3qfKAc485ysgAAAjQwggIwBgkqhkiG9w0BBwagggIhMIICHQIBADCCAhYGCSqGSIb3DQEHATAeBglghkgBZQMEAS4wEQQMNzmaPY6Pm7mwYYaeAgEQgIIB54jL40kTCouo68rreMRtUQPv1lVNDdH_vvVqg6V417L3ZiO3aOnUSJBe-BFPPO9MGn1cXr6Ep_iRXPSVn3mSZGM4E5O0zUtT68B3pFfxm3aQtlqtunf9sbzHbflZYJ7inSwSLfgIw1VFUWXV5ckkRqY8pRn_vLQdNv__Om8X9TboPZQFEVcXm0CDzDafcDGgYiDXX9CReeTgg2UPFv0OV7hloesaX0NijFOVi8oQ6ok4V3iaWQ1aQTfOuIBImpoK1zlCnRlHmAD7C0psB2_Kdhi6OSTd-IM2EVwktwpexOSjX1O6SinCfJauvyD7lP1CRZ8B3PR0OzlRQlBO0OxMt6zND707tC_n6o4Z8xHdFYLhJsSV-2W94rVGMeay19h87qP2O9FiFjtVH8lgzdAgZFWjb1mhBELPszy5dDEY3eLkhc35SLlmQDymrkwlVviUjJSUdIsP6FnxT3mVxyel4_771hCUvtF5Az5aUhXs3izAlT2q5Te1eaiRZKoP7fCdRtTqvmkxD7HrzgHPANJAI0mIZf7F-0pyJfygr_1YlapBLEKRzYzx9p-y5xgspDTD4nhwC4UnLnhJqGir_O_kzsoPUgeN87yfZpfBazBAj5px8uOfCWkoXFhya6Qvsagcq8Qb01siq-8
https://arxiv.org/pdf/1804.09374.pdf
http://iopscience.iop.org/article/10.3847/1538-4365/aacdae/pdf
https://www.aanda.org/articles/aa/pdf/2018/08/aa32832-18.pdf


Effective temperature distribution in PIC1.0.0                          
                          

P5

Q1 Median Mean Q3

P5 5600 5917 5843 6178 

P1 5688 6009 5910 6241 

P1 P5



Radius distribution in PIC1.0.0                          
                          

Q1 Median Mean Q3

P5 1.15 1.49 1.69 2.02

P1 1.24 1.62 1.85 2.28

P1 P5



Mass distribution in PIC1.0.0                          
                          

Q1 Median Mean Q3

P5 1.09 1.23 1.23 1.36

P1 1.14 1.27 1.28 1.42

P1 P5



Distance distribution in PIC1.0.0 vs SpType                          
                          

P1 P5

SpType: K, G, F 

67pc 144pc 210pc 176pc 389pc 549pc



Distribution of radii relative errors                         
                          

Q1 0.069

Median 0.076

Mean 0.085

Q3 0.086



Distribution of masses relative errors                          
                          

Q1 0.087

Median 0.088

Mean 0.090

Q3 0.089



Distribution of effective temperatures relative 
errors                          
                          

Q1 0.034

Median 0.037

Mean 0.038

Q3 0.041



Temperature - radius - mass diagrams                          
                          



Comparison between PIC1.0.0 and 
TIC(CTL)v8



            Teff  PIC1.0.0 vs TICv8

1st Qu. Median Mean 3rd Qu.

-148 -80 -99 -16



Radius PIC1.0.0 vs TICv8

1st Qu. Median Mean 3rd Qu.

0.009 0.027 0.020 0.035



Mass PIC1.0.0 vs TICv8

1st Qu. Median Mean 3rd Qu.

-0.033 0.036 0.047 0.12



From PIC1.0.0 to PIC1.1.0



PIC1.0.0 includes P1, P2 and P5 samples

PIC1.1.0 will include also the P4 sample



1. Connection between PLATO samples: P1, P2 and P5 limited 
to K7, while P4 starts from M0.

2. The (B-V) color is not appropriate for the M dwarfs selection.   
It is possible to homogenize sample selection using the 
(GBP-GRP) color.

3. Extension of validity range of temperature dependent 
extinction coefficients 

4. Extended extinction map

5. New calibration of the V-band magnitude for M-dwarfs

From PIC1.0.0 to PIC1.1.0 ...



 Calculate intrinsic color (GBP- GRP)0 and split P1, P2, P5 from P4 at  (GBP- GRP)0 = 
1.84

                (GBP-GRP)0  < 1.84                                                        (GBP-GRP)0  ≥  1.84

                    FGK                                                                               (M)
           (F5-M0)                                                                  (later than M0)

1) Connection between PLATO samples: P1, P2 and P5 limited to 
K7, while P4 starts from M0.



2)   The (B-V) color is not appropriate for the M dwarfs        
selection. It     is possible to homogenize sample selecton 
using the (GBP-GRP) color.

TRILEGAL simulation



3) Extension of validity range of temperature dependent 
extinction coefficients 

   (2500 K < Teff< 7000 K)

In PIC1.0.0 limited to 5250 K ...



4) Extended extinction map

Schlegel, Finkbeiner & Davis 1998, ApJ, 500, 525
Schlafly & Finkbeiner 2011, ApJ, 737, 103

Binney et al. 2014, 437, 351

Work in progress ...



Delivery of PIC1.1.0  expected for 
December 2019 ...



Using TESS to characterize PLATO Targets ...                          
                          

1.3 million FGKM dwarfs and subgiants multi-sector LCs in 
Sector 1-Sector 13 TESS Full Frame Images (FFIs)

- Search for transiting planets
- Characterization of the variability properties of PLATO targets



Conclusions                          
                          

PIC1.0.0 contains samples P1, P2 and P5 in the currently defined North PLATO 
Field (NPF) and South PLATO Field (SPF).

Dwarf and subgiants are selected using intrinsic absolute color magnitude 
diagrams constructed from Gaia DR2 data.

Interstellar extinction is accounted for using 3D reddening maps.

Stellar parameters of FGK stars are estimated with an overall uncertainty 
(internal+external) of 4% in stellar temperatures, 7% in stellar radii and 11% in 
stellar masses.

PIC1.1.0 will be delivered in December 2019 and it will include the first version 
of the sample P4.


