
    
      Fig. 3 
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        O–C diagram for RS Pup that was used to take into account the variation in the period in the calculation of the pulsation phase. We considered the data from Kervella et al. (2017) (grey points). The data used in this study (photometry and interferometry) are overplotted (see legend).

      

    

  
    
      Fig. 5 
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        Impact of the choice of Teff and log g when converting the angular diameter from θUD obtained in the K band to θLD (see the text for explanations).

      

    

  
    
      Fig. 7 
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        Linear fit (purple line) of the SBCR (FV, V − K) obtained with V and K magnitudes. The seven different Cepheids used to calibrate this SBCR are shown by different symbols. The dotted blue line corresponds to the relation found by Salsi et al. (2021) for giant stars. The dotted red line corresponds to the SBCR found by Kervella et al. (2004a), for Cepheids. The grey area indicates the RMS of the fit. The residual of the fit and the RMS are plotted in the lower panel.

      

    

  
    
      Fig. 10 
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        RMS, slope, and zero point of the different SBCRs presented in Table A.1. The first three figures show the RMS (top left), slope (top right), and zero point (bottom left) as a function of the mean wavelength difference between the two passbands used to calculate the colour of the SBCR. The figure at the bottom right shows the slope as a function of the zero point. In grey are indicated the rejected SBCRs. For the sake of clarity, SBCRs with an RMS greater than 0.04 have been removed from the figures.

      

    

  
    
      Fig. 11 
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        Top: theoretical SBCRs (FV, V − K) for [M/H] = 0.0 in magenta and [M/H] = −0.5 in yellow using PARSEC isochrones. Bottom: theoretical SBCRs (FGBP, GBP − GRP) for [M/H] = 0.0 in magenta and [M/H] =−0.5 in yellow using PARSEC isochrones. For each one, we have plotted the SBCR calibrated in this work with a solid black line. The measurements associated with X Sgr are indicated in cyan.

      

    

  
    
      Fig. 12 
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        Top: Cmean (see Eq. (18)) is plotted as function of the metallicity. Cmean corresponds to the mean differences obtained with the different SBCRs (θ0(i)) and the mean angular diameter obtained with the SBCR (FV, V − K), θ0(V, K), expressed as a percentage of θ0(V, K). Bottom: Same but considering the amplitudes (see Eq. (19)). The confidence ellipse of the covariance (the ellipse enclose 95% of the points) is plotted in the figure, with the corresponding degree of correlation between the two parameters indicated in the legend. The vertical grey band corresponds to the metallicity of the stars in our sample used to calibrate the SBCRs.

      

    

  
    
      Fig. B.1 
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        O-C diagrams for six of the seven Cepheids in our sample that are use to take into account the variation in the period in the calculation of the pulsation phase. For ℓ Car, ζ Gem, β Dor, η Aql, X Sgr and δ Cep, we consider the O-C values, the reference epoch and Heliocentric Julian date from Csörnyei et al. (2022). The O-C values (grey dots) are fitted by a parabola (dashed red line). The data used in this study (photometry and interferometry) are overplotted (see legend).

      

    

  
    
      Fig. C.1 
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        Same as Fig. 1 but for RS Pup.

      

    

  
    
      Fig. C.2 
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        Same as Fig. 1 but for ℓ Car.

      

    

  
    
      Fig. C.3 
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        Same as Fig. 1 but for ζ Gem.

      

    

  
    
      Fig. D.1 
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        Surface brightness relations using VJHKGGBPGRP based colours. The results of the different fits are presented in Table A.1 with the corresponding slope, zero point and RMS. The SBCR with an RMS larger than 0.007 and/or showing a deviation from a linear relation (in grey) were discarded and should not be considered when applying the BW method.

      

    

  
    
      Fig. G.1 
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        Angular diameter calculated as a function of the phase for T Mon using the different SBCRs in Table A.1 (blue points). The red line is the interpolation of the angular diameter curve based on the SBCR (FV, V − K). The dashed green line is the interpolation of the calculated angular diameter.

      

    

  
    
      Fig. G.2 
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        Same as Fig. G.1 but for SV Vul.

      

    

  
    
      Table H.4 

      Same as Table H.1 but for β Dor.

      
        


	Star Name
	Baseline
	λeff [μm]
	Instrument
	MJD
	Configuration
	Reference
	Used
	θUD
	uλ





	β Dor
	46-64-129.08
	1.6
	PIONIER
	57036.090
	A1-G1-K0-I1
	(2)
	yes
	1.6857
	0.2154



	β Dor
	46-64-129.08
	1.6
	PIONIER
	57037.062
	A1-G1-K0-I1
	(2)
	yes
	1.7584
	0.199



	β Dor
	46-64-129.08
	1.6
	PIONIER
	57038.060
	A1-G1-K0-I1
	(2)
	yes
	1.816
	0.2154



	β Dor
	56.76-19.97
	1.6
	PIONIER
	57071.020
	A1-G1-K0-J3
	(2)
	yes
	1.7939
	0.249



	β Dor
	56.76-19.97
	1.6
	PIONIER
	57074.090
	A1-G1-K0-J3
	(2)
	yes
	1.6022
	0.2154



	β Dor
	56.76-139.97
	1.6
	PIONIER
	57067.027
	A1-K0-J3
	(2)
	yes
	1.7098
	0.199



	β Dor
	57-127
	1.6
	PIONIER
	57682.260
	A0-G1-J2-J3
	(7)
	yes
	1.6803
	0.249



	β Dor
	56-127
	1.6
	PIONIER
	57382.105
	A0-G1-J2-J3
	(7)
	yes
	1.7421
	0.2154



	β Dor
	55, 129
	1.6
	PIONIER
	57678.344
	A0-G1-J2-J3
	(7)
	yes
	1.8168
	0.2154



	β Dor
	55-129
	1.6
	PIONIER
	57755.130
	A0-G1-J2-J3
	(7)
	yes
	1.6434
	0.199



	β Dor
	31-90
	1.6
	PIONIER
	57714.305
	A0-G1-J2-J3
	(7)
	yes
	1.6027
	0.2154



	β Dor
	55-129
	1.6
	PIONIER
	57683.320
	A0-G1-J2-J3
	(7)
	yes
	1.6489
	0.2319



	β Dor
	58-128
	1.6
	PIONIER
	57751.060
	A0-G1-J2-J3
	(7)
	yes
	1.6517
	0.249



	β Dor
	57-128
	1.6
	PIONIER
	57374.090
	A0-G1-J2-J3
	(7)
	yes
	1.7978
	0.2319



	β Dor
	56-128
	1.6
	PIONIER
	57753.043
	A0-G1-J2-J3
	(7)
	yes
	1.5642
	0.2154



	β Dor
	51-129
	1.6
	PIONIER
	57684.375
	A0-G1-J2-J3
	(7)
	yes
	1.6297
	0.2154



	β Dor
	40*
	1.700
	SUSI
	53280.746
	−
	(8)
	no
	−
	−



	β Dor
	40*
	1.700
	SUSI
	53283.730
	−
	(8)
	no
	−
	−



	β Dor
	40*
	1.700
	SUSI
	53285.766
	−
	(8)
	no
	−
	−



	β Dor
	40*
	1.700
	SUSI
	53388.570
	−
	(8)
	no
	−
	−



	β Dor
	40*
	1.700
	SUSI
	53389.523
	−
	(8)
	no
	−
	−



	β Dor
	40*
	1.700
	SUSI
	53391.492
	−
	(8)
	no
	−
	−



	β Dor
	40*
	1.700
	SUSI
	53404.500
	−
	(8)
	no
	−
	−



	β Dor
	40*
	1.700
	SUSI
	53405.477
	−
	(8)
	no
	−
	−



	β Dor
	40*
	1.700
	SUSI
	53406.477
	−
	(8)
	no
	−
	−



	β Dor
	40*
	1.700
	SUSI
	53407.477
	−
	(8)
	no
	−
	−



	β Dor
	40*
	1.700
	SUSI
	53408.480
	−
	(8)
	no
	−
	−



	β Dor
	40*
	1.700
	SUSI
	53411.477
	−
	(8)
	no
	−
	−



	β Dor
	40*
	1.700
	SUSI
	53412.457
	−
	(8)
	no
	−
	−



	β Dor
	40*
	1.700
	SUSI
	53413.492
	−
	(8)
	no
	−
	−



	β Dor
	40*
	1.700
	SUSI
	53415.510
	−
	(8)
	no
	−
	−



	β Dor
	40*
	1.700
	SUSI
	53417.414
	−
	(8)
	no
	−
	−



	β Dor
	40*
	1.700
	SUSI
	53418.473
	−
	(8)
	no
	−
	−



	β Dor
	40*
	1.700
	SUSI
	53701.637
	−
	(8)
	no
	−
	−



	β Dor
	40*
	1.700
	SUSI
	53708.590
	−
	(8)
	no
	−
	−



	β Dor
	40*
	1.700
	SUSI
	53717.590
	−
	(8)
	no
	−
	−



	β Dor
	40*
	1.700
	SUSI
	53718.574
	−
	(8)
	no
	−
	−



	β Dor
	40*
	1.700
	SUSI
	53722.547
	−
	(8)
	no
	−
	−



	β Dor
	40*
	1.700
	SUSI
	53723.555
	−
	(8)
	no
	−
	−



	β Dor
	40*
	1.700
	SUSI
	53736.504
	−
	(8)
	no
	−
	−



	β Dor
	40*
	1.700
	SUSI
	53742.530
	−
	(8)
	no
	−
	−



	β Dor
	40*
	1.700
	SUSI
	53774.492
	−
	(8)
	no
	−
	−



	β Dor
	89.058
	2.180
	VINCI
	52215.297
	U1-U3
	(5)
	no
	−
	−



	β Dor
	89.651
	2.180
	VINCI
	52216.285
	U1-U3
	(5)
	no
	−
	−



	β Dor
	83.409
	2.180
	VINCI
	52247.260
	U1-U3
	(5)
	no
	−
	−



	β Dor
	75.902
	2.180
	VINCI
	52308.145
	U1-U3
	(5)
	no
	−
	−



	β Dor
	134.200
	2.180
	VINCI
	52567.330
	B3-M0
	(5)
	no
	−
	−



	β Dor
	89.028
	2.180
	VINCI
	52744.062
	B3-M0
	(5)
	no
	−
	−



	β Dor
	98.176
	2.180
	VINCI
	52749.016
	B3-M0
	(5)
	no
	−
	−



	β Dor
	98.189
	2.180
	VINCI
	52750.010
	B3-M0
	(5)
	no
	−
	−



	β Dor
	95.579
	2.180
	VINCI
	52751.020
	B3-M0
	(5)
	no
	−
	−





      

    

  
    
      Table H.5 

      Same as Table H.1 but for η Aql.

      
        


	Star Name
	Baseline
	λeff [μm]
	Instrument
	MJD
	Configuration
	Reference
	Used
	θUD
	uλ





	η Aql
	246.700
	2.190
	FLUOR
	53920.336
	−
	(9)
	yes
	1.7609
	0.1855



	η Aql
	226.087
	2.190
	FLUOR
	53920.414
	−
	(9)
	yes
	1.7782
	0.2006



	η Aql
	224.476
	2.190
	FLUOR
	53920.445
	−
	(9)
	yes
	1.7739
	0.2006



	η Aql
	224.855
	2.190
	FLUOR
	53920.453
	−
	(9)
	yes
	1.7864
	0.2006



	η Aql
	226.553
	2.190
	FLUOR
	53920.470
	−
	(9)
	yes
	1.7946
	0.2006



	η Aql
	228.202
	2.190
	FLUOR
	53922.395
	−
	(9)
	yes
	1.8033
	0.2159



	η Aql
	224.665
	2.190
	FLUOR
	53922.426
	−
	(9)
	yes
	1.8047
	0.2159



	η Aql
	224.963
	2.190
	FLUOR
	53922.450
	−
	(9)
	yes
	1.8054
	0.2159



	η Aql
	226.978
	2.190
	FLUOR
	53922.470
	−
	(9)
	yes
	1.7968
	0.2159



	η Aql
	225.425
	2.190
	FLUOR
	53923.410
	−
	(9)
	yes
	1.7396
	0.189



	η Aql
	224.569
	2.190
	FLUOR
	53923.440
	−
	(9)
	yes
	1.7345
	0.189



	η Aql
	226.373
	2.190
	FLUOR
	53923.460
	−
	(9)
	yes
	1.7369
	0.189



	η Aql
	240.058
	2.190
	FLUOR
	53924.344
	−
	(9)
	yes
	1.6348
	0.1618



	η Aql
	234.303
	2.190
	FLUOR
	53924.363
	−
	(9)
	yes
	1.6435
	0.1618



	η Aql
	228.455
	2.190
	FLUOR
	53924.387
	−
	(9)
	yes
	1.6517
	0.1618



	η Aql
	225.154
	2.190
	FLUOR
	53924.410
	−
	(9)
	yes
	1.6366
	0.1618



	η Aql
	245.859
	2.190
	FLUOR
	53926.320
	−
	(9)
	yes
	1.7030
	0.1855



	η Aql
	240.686
	2.190
	FLUOR
	53926.336
	−
	(9)
	yes
	1.7017
	0.1855



	η Aql
	235.543
	2.190
	FLUOR
	53926.350
	−
	(9)
	yes
	1.7132
	0.1855



	η Aql
	230.393
	2.190
	FLUOR
	53926.375
	−
	(9)
	yes
	1.7169
	0.1855



	η Aql
	227.067
	2.190
	FLUOR
	53926.390
	−
	(9)
	yes
	1.7238
	0.1855



	η Aql
	224.903
	2.190
	FLUOR
	53926.438
	−
	(9)
	yes
	1.7315
	0.1855



	η Aql
	226.664
	2.190
	FLUOR
	53926.453
	−
	(9)
	yes
	1.7327
	0.1855



	η Aql
	230.183
	2.190
	FLUOR
	53926.473
	−
	(9)
	yes
	1.7219
	0.1855



	η Aql
	243.275
	2.190
	FLUOR
	53927.330
	−
	(9)
	yes
	1.7606
	0.1855



	η Aql
	237.079
	2.190
	FLUOR
	53927.344
	−
	(9)
	yes
	1.7681
	0.1855



	η Aql
	231.669
	2.190
	FLUOR
	53927.363
	−
	(9)
	yes
	1.7733
	0.1855



	η Aql
	224.702
	2.190
	FLUOR
	53927.410
	−
	(9)
	yes
	1.7822
	0.1855



	η Aql
	226.486
	2.190
	FLUOR
	53928.390
	−
	(9)
	yes
	1.7957
	0.2006



	η Aql
	228.377
	2.190
	FLUOR
	53928.460
	−
	(9)
	yes
	1.8104
	0.2006



	η Aql
	234.058
	2.190
	FLUOR
	53929.350
	−
	(9)
	yes
	1.8016
	0.2159



	η Aql
	228.296
	2.190
	FLUOR
	53929.375
	−
	(9)
	yes
	1.8032
	0.2159



	η Aql
	227.128
	2.190
	FLUOR
	53929.383
	−
	(9)
	yes
	1.8060
	0.2159



	η Aql
	224.726
	2.190
	FLUOR
	53929.402
	−
	(9)
	yes
	1.8051
	0.2159



	η Aql
	224.630
	2.190
	FLUOR
	53929.426
	−
	(9)
	yes
	1.8063
	0.2159



	η Aql
	224.558
	2.190
	FLUOR
	53930.420
	−
	(9)
	yes
	1.7437
	0.189



	η Aql
	225.824
	2.190
	FLUOR
	53930.438
	−
	(9)
	yes
	1.7485
	0.189



	η Aql
	228.656
	2.190
	FLUOR
	53930.453
	−
	(9)
	yes
	1.7548
	0.189



	η Aql
	247.503
	2.190
	FLUOR
	53932.300
	−
	(9)
	yes
	1.6213
	0.1721



	η Aql
	240.274
	2.190
	FLUOR
	53932.320
	−
	(9)
	yes
	1.6328
	0.1721



	η Aql
	230.947
	2.190
	FLUOR
	53932.355
	−
	(9)
	yes
	1.6437
	0.1721



	η Aql
	55-132
	1.675
	PIONIER
	57570.332
	A0-G1-J2-J3
	(7)
	yes
	1.5800
	0.1876



	η Aql
	51-127
	1.675
	PIONIER
	57512.360
	A0-G1-J2-J3
	(7)
	yes
	1.5691
	0.1876



	η Aql
	55-132
	1.675
	PIONIER
	57569.336
	A0-G1-J2-J3
	(7)
	yes
	1.6904
	0.2179



	η Aql
	51-127
	1.675
	PIONIER
	57512.360
	A0-G1-J2-J3
	(7)
	yes
	1.5740
	0.1876



	η Aql
	85*
	1.650
	PTI
	52065.420
	N-W
	(6)
	yes
	1.654
	0.1618



	η Aql
	85*
	1.650
	PTI
	52066.414
	N-W
	(6)
	yes
	1.654
	0.1721



	η Aql
	85*
	1.650
	PTI
	52067.406
	N-W
	(6)
	yes
	1.694
	0.17



	η Aql
	85*
	1.650
	PTI
	52075.383
	N-W
	(6)
	yes
	1.74
	0.1855



	η Aql
	85*
	1.650
	PTI
	52076.383
	N-W
	(6)
	yes
	1.799
	0.2006



	η Aql
	85*
	1.650
	PTI
	52077.370
	N-W
	(6)
	yes
	1.822
	0.2006



	η Aql
	85*
	1.650
	PTI
	52089.350
	N-W
	(6)
	yes
	1.715
	0.1855



	η Aql
	85*
	1.650
	PTI
	52090.355
	N-W
	(6)
	yes
	1.798
	0.2006



	η Aql
	85*
	1.650
	PTI
	52091.348
	N-W
	(6)
	yes
	1.764
	0.2006



	η Aql
	85*
	1.650
	PTI
	52095.360
	N-W
	(6)
	yes
	1.567
	0.17



	η Aql
	85*
	1.650
	PTI
	52099.336
	N-W
	(6)
	yes
	1.8
	0.2159



	η Aql
	85*
	1.650
	PTI
	52101.330
	N-W
	(6)
	yes
	1.632
	0.1618



	η Aql
	85*
	1.650
	PTI
	52103.293
	N-W
	(6)
	yes
	1.656
	0.17



	η Aql
	85*
	1.650
	PTI
	52105.300
	N-W
	(6)
	yes
	1.798
	0.2006



	η Aql
	85*
	1.650
	PTI
	52106.280
	N-W
	(6)
	yes
	1.816
	0.2159



	η Aql
	85*
	1.650
	PTI
	52107.300
	N-W
	(6)
	yes
	1.809
	0.2006



	η Aql
	85*
	1.650
	PTI
	52108.310
	N-W
	(6)
	yes
	1.702
	0.1618



	η Aql
	85*
	1.650
	PTI
	52116.277
	N-W
	(6)
	yes
	1.611
	0.1721



	η Aql
	60
	2.180
	VINCI
	52524.062
	B3-M0
	(5)
	no
	−
	−



	η Aql
	137
	2.180
	VINCI
	52557.047
	B3-M0
	(5)
	no
	−
	−



	η Aql
	138
	2.180
	VINCI
	52559.035
	B3-M0
	(5)
	no
	−
	−



	η Aql
	136
	2.180
	VINCI
	52564.030
	B3-M0
	(5)
	no
	−
	−



	η Aql
	138
	2.180
	VINCI
	52565.016
	B3-M0
	(5)
	no
	−
	−



	η Aql
	137
	2.180
	VINCI
	52566.020
	B3-M0
	(5)
	no
	−
	−



	η Aql
	137
	2.180
	VINCI
	52567.023
	B3-M0
	(5)
	no
	−
	−



	η Aql
	136
	2.180
	VINCI
	52573.010
	B3-M0
	(5)
	no
	−
	−



	η Aql
	139
	2.180
	VINCI
	52769.438
	B3-M0
	(5)
	no
	−
	−



	η Aql
	139
	2.180
	VINCI
	52770.420
	B3-M0
	(5)
	no
	−
	−



	η Aql
	138
	2.180
	VINCI
	52772.400
	B3-M0
	(5)
	no
	−
	−
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