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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
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Why perform a new calibration of the SBC relation?

CHARA/SPICA ISSP Project S04: Surface brightness - color relation (SBCR)

Image credit: Image credit:
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1% of precision for the LMC
(see Pietrzynski et al. 2013, 2019). See Nardetto et al. 2023.

2% of precision for the SMC

(see Graczyk et al. 2020). Image credit:

NASA - TESS
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Why perform a new calibration of the SBC relation?

CHARA/SPICA ISSP Project S04: Surface brightness - color relation (SBCR)

Image credit: Image credit:
ESA SPACE
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1% of precision for the LMC
(see Pietrzynski et al. 2013, 2019). See Nardetto et al. 2023.

2% of precision for the SMC

(see Graczyk et al. 2020). Image credit:

NASA - TESS
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see Salsi et al. 2020, 2021, 2022.
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Why perform a new calibration of the SBC relation?

0.5 (spherical)
This work F5/K7-1/111 0 (spherical)
= This work F5/K7-IV/V v
This work M-I/l :
This work M-V

m Reference models

Boyajian+14 (V)
Kervella+04 (IV, V)
Adams+18 (111l
Adams+18 (IV/V)
Pietrzynski+19 (II/1ll)

g :
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see Salsi et al. 2020, 2021, 2022.
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Main goals.

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

Star brightness vs. temperature

10,000

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

100

Luminosity (Suns)

-

ite dwarfs

15 S04.2 : Calibrate the SBCR for B1-3 IV/V S04.3 : Calibrate the SBCR for Klll stars at
stars at 1-2% to calibrate HO. 1% to improve the distance to LMC.
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The sample...

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

868 stars with SpT = [B0 - M3] and SpC=[V, IV, >lI]
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The sample...

868 stars with SpT = [BO -

M3] and SpC =

[V, IV, >IIl]
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The sample...

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

Giants Subgiants Dwarfs
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The sample

868 stars with SpT = [BO -

M3] and SpC=[V, IV, >lll]

324 stars to be observed in the next semesters
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The sample...

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

868 stars with SpT = [B0 - M3] and SpC=[V, IV, >lI]

324 stars to be observed in the next semesters

At least 1 spectrum...

Subgiants
77 % for B 61 77 % for B 84 % for B
55 % for A 74 % for A 68 % for A
85 % for F ] 80 % for F 88 % for F
72 % for G 4] 100 % for G 89 % for G
73 % for K 100 % for K 100 % for K
100 % for M *31 100 % for M 90 % for M
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How to proceed?

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

At least 1 spectrum...

Instrument Resolution Wavelength coverage
) l (nm)

HARPS 115 000 378 - 691
FER()S 48 000 350 - 920
80000 - 110 000 300 - 1100
SH()()TER 4000 - 17 000 300 - 2500
SPRESSO 70 000 - 140 000 - 190 000 380 - 788
CRIRES 46 000 - 92 000 950 - 5300
SOPHIE 40 000 - 75 000 387 - 694
ELODIE 42 000 385 - 680
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How to proceed?

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

Instrument Resolution Wavelength coverage
AJAA (nm) -
HARPS 115 000 378 - 691
FEROS 48 000 350 -920
UVES 80000 - 110000 300 - 1100
XSHOOTER 4000 - 17 000 300 - 2500
ESPRESSO 70 000 - 140 000 - 190 000 380 - 788
CRIRES 46 000 - 92 000 950 - 5300
SOPHIE 40 000 - 75 000 387 - 694
ELODIE 42 000 385 - 680
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How to proceed?

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

Photometry extracted
from VizieR
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How to follow the execution of the programme?

324 stars to be observed in the next semesters
INTERFEROMETRY: 0
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How to follow the execution of the programme?

Maps

324 stars to be observed in the next semesters
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How to follow the execution of the programme?

324 stars to be observed in the next semesters

—=5.0 -
—2.5 1
W “324” |ISSP S04 stars
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2.5
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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
1and 2 %.

Star brightness vs. temperature

10,000

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

100

Luminosity (Suns)

-

3 ite dwarfs
15 S04.2 : Calibrate the SBCR for B1-3 IV/V : S04.3 : Calibrate the SBCR for Klll stars at
stars at 1-2% to calibrate HO. 3 1% to improve the distance to LMC.
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