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Why perform a new calibration of the SBC relation?

CHARA/SPICA ISSP Project

S01: Exoplanet host stars

S02 & S03: Asteroseismic stars

S04: Surface brightness - color relation (SBCR)

S05: Limb darkening

S06: Binaries

S07: Rotation

S08: Winds & environments



See Nardetto et al. 2023.
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Main goals…

S04.1 : Calibrate the SBCR over the 
whole HRD as homogeneously as 
possible with an precision between 
1 and 2 %.

S04.3 : Calibrate the SBCR for KIII stars at 
1% to improve the distance to LMC.

S04.2 : Calibrate the SBCR for B1-3 IV/V 
stars at 1-2% to calibrate H0.

S04.4 : Calibrate the SBCR for late-type 
IV/V stars at 2% for PLATO mission.



The sample… 

Following the ideas and concepts from Salsi et al. (2020, 2021)... 

stars with very low activity level over all the HRD
JSDC: flag = 0

SIMBAD: MAIN_type = STAR

good photometry 2MASS: eKs < 0.02 mag
Gaia: eG < 0.01 mag
Johnson: eV < 0.02 mag

well-defined spectral type and class from SIMBAD

color and log g values
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How to proceed?

77 % for B
55 % for A
85 % for F
72 % for G
73 % for K

100 % for M

77 % for B
74 % for A
80 % for F
100 % for G
100 % for K
100 % for M

84 % for B
68 % for A
88 % for F
89 % for G
100 % for K
90 % for M

At least 1 spectrum… 
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How to proceed?

At least 1 spectrum… 

SNR = [min, mean, max]
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SpT: M2V

* ome Sco 
SpT: B1V 



868 stars with SpT = [B0 - M3] and SpC = [V, IV, >III] 324 stars to be observed in the next semesters

How to proceed?

Photometry extracted
from VizieR

HD 225213 
SpT: M2V

* ome Sco 
SpT: B1V 



How to follow the execution of the programme?

“324” ISSP S04 stars

324 stars to be observed in the next semesters

SBCR calibration:
-  For late-type stars 
based on JMDC and 
CHARA/VEGA; difference 
of SBCR between type and 
classes (Salsi+19).
- For early-type stars 
based on CHARA/VEGA 
(Challouf+14, Salsi+21).
- Theoretical study 
(Salsi+22).

FV = 4.2207 - 0.1 mV0 - 0.5 log 𝜃

FV = 𝛼 + 𝛽 (V - K)

INTERFEROMETRY: 𝜃



S04.4 target:
e_SBCR = 0.012 

S04.1 target:
e_SBCR > 0.02
observe again ! 
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It’s done !
Ready to publish.
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Publications of the results

S04.1 : Calibrate the SBCR over the 
whole HRD as homogeneously as 
possible with an precision between 
1 and 2 %.

S04.3 : Calibrate the SBCR for KIII stars at 
1% to improve the distance to LMC.

S04.2 : Calibrate the SBCR for B1-3 IV/V 
stars at 1-2% to calibrate H0.

S04.4 : Calibrate the SBCR for late-type 
IV/V stars at 2% for PLATO mission.


