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ABSTRACT

Context. The prediction of stellar angular diameters from broadhamatometry plays an important role forfidirent applications. In
particular, long-baseline interferometry, gravitatibmacrolensing, extrasolar planet transits, and many otheserving techniques
require accurate predictions of the angular size of stdres@ predictions are based on the surface brightness{&Ba) relations.
Aims. Our goal is to calibrate general-purpose SBC relationsgugisible colors, the most commonly available data for méaatss
Methods. We compiled the existing long-baseline interferometriservations of nearby dwarf and subgiant stars and the @ames

ing broadband photometry in the John€®w and Cousin®.|. bands. We then adjusted polynomial SBC models to these data.
Results. Due to the presence of spectral features that depend orfféativee temperature, the SBC relations are usually notdinea
for visible colors. We present polynomial fits that can be kygd with BVR.I. based colors to predict the limb-darkened angular
diameters (i.e. photospheric) of dwarf and subgiant stétsawypical accuracy of 5%.

Conclusions. The derived polynomial relations provide a satisfactoryragimation to the observed surface brightness of dwards an
subgiants. For distant stars, the interstellar reddertioglg be taken into account.

Key words. Stars: fundamental parameters, Techniques: interferamet

1. Introduction (Kervella et al b, hereafter KO4). Here we limit ourcdis-

) ) ~ sion to dwarf stars and subgiants, and revise and extendskK04’
The surface brightness-color (hereafter SBC) relatiamstihe \york, which was based on Johnson photometric bands and was
emerging flux per solid angle unit of a light-emitting bodyit®  |imijted to linear SBC relations. In the present Note, we-cali
color. They express the Stefan-Boltzmann relation between prate the SBC relations based on Couggand|, photometric
tal brightness andfEective temperature in measurable quantitigsands, of more common use than Johns&emd!, and we ad-
such as angular diameter, magnitude and color. It basieaHy jyst non-linear SBC relations that are a better fit to the nlase
sumes that temperature and bolometric correction can be-trajgns than linear laws. In this process, we use exclusiviegct!
lated into a color measurement. These relations have many jagerferometric angular diameter measurements, thusdagi

trophysical applications, such as the estimation of Cebtis-  ¢ross-correlations with previously calibrated SBC relas.
tances (through the Baade-Wesselink method), extraslalaep

transit studies or the characterization of microlensingrses. ] ]
Different colors produce tighter or more dispersed relatiams, s 2. Interferometric and photometric data

ply because color also depends on other variables such\zitygrewe collected from the literature all the available inteoimet-

or metallicity, at a d¥erent level depending on the adopted phQje 4 1ar diameter measurements of dwarf and subgiarst sta

tometric bands. It has been shown that a combination ofleisit-, . Ghis list. we removed the stars for which the angular di-
and near-IR bands, such a6{K), is probably optimal (see, €.9- ameter was uncertain by more than 5%. The major sets of new

Fouqueé & Gierefi 1997, in the case of Cepheids). However: neyia terometric measurements of dwarf and subgiant stace s

infrared photometry is not always available, for instanae tb 200 ; 7 —
catalogue incompleteness or field crowding of IR atlasel asc gtO gl ar;1 fneéglfériteig(s ’ B%'gf Sa(laltfolﬁr‘b(zaosi)a %ﬁyﬁ{ea
2MASS in the Galactic disk. As a consequence, SBC relatiodg e ments obtained with the CHARA array (ten Brummelaar
in the visible domain remam_ very gseful. ) et aI.). The only star from Berger et gl. (2006) that has
Although they are relatively similar for stars offiirent an angular diameter more precise than 5%, GJ 15A, was re-
luminosity classes, the literature gives appropriateti®a moved from our list as it is a flare star, and its photometry
for Cepheids (Kervella et a[. 20Q4c), giants (van Bdlle 1998 therefore uncertain. This was also the case for sevenat ot
Nordgren et al[2002), nts and supergiants (van Bellg dwarfs. Most of the candidate stars present variability at
et al.[199P, Groenewegdn 2004), and dwarf or subgiant stagstain level. In order to reject those stars for which the-va
ability amplitude could be large, we checked their varigpil
Send offprint requests to: P. Kervella status in the GCPD (Mermilliod et af. 1997) and the GCVS
Correspondence to: Pierre.Kervella@obspm.fr (Samug 2098). All stars listed iny/‘Cas” or “UV Ceti” classes
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have been rejected. Low amplitudéScuti”, such asr Lyr or Table 1. Interferometric data. The error bars are listed in small
B Leo, “BY Dra” like € Eri, GJ 570 A, GJ 699, 61 Cyg A, HR characters as exponents.
511, or possible “RS Cvn”, such askri, have been kept. As a

remark, DY Eri (a “UV Ceti” type flare star) is not GJ 166 A, as Star Spect. 1 6yp(mas) 6o (mas) Ref.
stated in the SIMBAD database, but GJ 166 C, therefore we keptcma A A1V B 56000070  589g074 1
the former in our list. We also removed the known very fast ro-« CMaA A1V B 5.63(P%0  592g084 2
tating starsysini > 100 km.s?), including the pole-onrotater o« CMaA A1V K 5.93@%6 603909 3
Lyr (Aufdenberg et all 2006; Peterson et[al. J006). Tfieadtive o CMaA ALV % 5.99F108 4
temperature of fast rotating stars is inhomogeneous owsr th @ PsA A3V K 219793 2228023 5
apparent disk, they can be surrounded by circumstellarnahte B Leo A3V K 1429027 1 440027 5
(Kervella & Domiciano de Souzp 20006) and their photosphere84 Cet F8v K 0774"22 0~7880'2j§ 6
can be spectacularly distorted (Monnier et[al. 2007). Adista @ CMIA  FSIV-V v 5.190" 5~43G)'054 7
phenomena combine to bias their surface brightness comipar& SMiA  FSIV-VE vV 047 5'44$053 4
to normal stars. Overall, our selection procedure restift¢de "‘g MiA F5F|\7/;>/ KK 50';’;104015 gég@m 2
removal of about one third of the available interferometniea- Z A(I‘)l((; FaV K 10910000 1714009 6
surements (Tablg 1). . . »Boo GOV V2170090 2 2goro -
~ The limb darkened (LD) angular diameters were availablg, goo GOV v 226025 4
in all cases from the original publication, except the measu ; goo GOV K 2200031 9
mentd of Sirius by Hanbury Brown et al[ (1974) and Davis, Her G5IV v 1959039 4
& Tango (198p), for which we applied the LD correction by s Her A GOoIvV \Y; 2.3670051 4
Claret {200D), as discussed in Sect. 5.4 of Kervella ef@D4R). ~ 7 Her A GOV V23700080 24900 7
For Mozurkewich et al.s[(2003) measurements we consideredCenA G2V K 831406 g511000 19
the combined LD values listed by these authors. In all cages, Sun Gav 1919268
chose to keep the original LD values instead of correctireg th 70 Vir G5V K 0.988%2° 1009 6
uniform disk values by recomputing the limb darkening corre #CasA ~ G5Vp K 09510 0.9739° 11
tions, because there is a remarkable concensus in theitera HR 7670 GéIV. K 06827%  06987% 6
to use the predictions from Kurucz's atmosphere models, ap2> C"C G8v K 0834)'090 0'854)'090 6
proximated using Claret’s laws (Claret et 95; Clhgaf, A Ad GV -V 2'072:031 2'18g2031 12
Claret[200D) to estimate the brightness distribution over t gfgt c8v K- 2032 ° 2078 S
. : . sc KOV K 0772 0.79¢ 6
stellar disk. In fact, all the listed angular diameters wenen- D KOV K 1224011 1050012 11
. o bra . .
puted using these LD mlodels, except the recent measurement,gg 511 KOV K Q747921 (76202 11
a Cen B published by Bigot et al} (2406) who employed 3D hy- gyi KOIV K 2 3940029 9
drodynamical models. Even in this case, the derived angiiHar ; cep KOIV V 251000 2 @500 12
ameter was less thamrlaway from the 1D Kurucz model result. 4, cenB K1V K 58810021 g oo@Poxt 13
Claret [200B) recently showed that theoretical atmospimerd-  GJ166A K1V~ K  160(P%°  165(°%° 14
els do not perfectly reproduce the observed stellar intypso- € Eri K2v K 2.09308 214802 5
files from transiting exoplanets and eclipsing binarieswieler, GJ570A K4V K 119090  1230P%° 14
these discrepancies are negligible for our purpose, cerisgl  GJ 845 K45V K 184079 189079 14
the star-to-star residual dispersion with respect to thested gi gygg ?"'7’\\; E ji;gﬁ ZZ ig
> vg ]
empirical laws (Secf}3). GJ 380 K7V HK 126800 117800 16

The starting point for the photometry listed in Taﬂle 2 isthe 040 040
Hipparcos Input Catalogu 93) as retrieved from SIMBAD,gj 2?1 mggg Hﬁ ﬁigioso 1'431248;030 ig
which listsV andB-V, and the Hipparcos and Tycho Catalogues : 040 00,040

v T : : .- "~GJ 699 M4Ve HK (987 1.02¢ 16
(1997), which listv — | Notes in these catalogues give the origin
of the listed values. When original photometry in Cousins-syReferences: (1) Hanbury Brown et pl. 1p74; iZ! Davis & Tahg86l

tem exists foV — R. andV - I, it was checked from the on-line (3) Kervella et al 200§2ﬁMOZUfkeWiCh et pl. 2D03; (5)Maico et
version of the Lausanne General Catalogue of Photometti Dal- 200k (6) Baines et al. 2408 (7) Nordgren efal. 2001 K@yella
a; (9) Thévenin et al. 2005; (10) Kervella ef ADZb;

1997), averaged over original sources according to theitber €t al.|200 11)
(LT J 9 9 Boyajian et al] 2008. (12) Nordgren et 99; (13) Bigoale200§;

of measurements, and finally combined to Yhiband Hipparcos
. . =~ (14) Kervella et al.| 2004b; (15) Kervella et §l. 2|)08; (16)nkaet
photometry to geR; andl. magnitudes. More details are giver) Booj.: (17) Ségransan etfal. 2003;

in the Notes of Tabl]2.

3. Surface brightness-color relations magnitude of the star in one of the bands, @ng the limb-
darkened angular diameter, measured in milliarcseconds)(m
Note that this expression is independent of the distancaef t
star. For the empirical fit to the observations, we seledbed t
smallest polynome degree that gave a satisfactory fit ohall t
data points. This led us to select a higher degree (four)her t
B — V based polynomial fits.
log(Bp) = ap+ & C+a, C*>+ a3 C> +a,C* - 0.2m, (1) We would like to stress that the computed relations are valid
only for a given range of colors, with only little margin fox-e
whereC is the color of the star from two dereddened photometricapolation. In particular, the SBC laws undergo steepatianms
bands amon®VRl. (e.g.B-V,V - R.,...),m, the dereddened for red objects. The results of the fits are presented in[ngr 1

Contrary to visible-infrared colors from K04, the depencken
of the zero-magnitude limb-darkened angular diameter (DML
defined form; = 0), as a function of the color is non linear in
the visible. For this reason, we selected polynomial SBé&tiah
models of the form:
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2,40

Table 2. Photometric data. When the uncertainty on the phot — 1] . /.
metric measurements was not available, we adopted anaagbitt 220 ... oo oA og Lo N S
+0.05 value. A Y Y 4
e [ A St S’ (e Sty (it fo f g
Star B V Rc Ie Ref. 773 DU U S 77777 LA { e b
@CMaA 14301 1401 143005 14005 ap Y SV A S R
a PsA 1250,02 1.170,02 1.110,05 1.093.05 bc m1,60 o 2 8 = meisineedl = gl ¢ feeepgincs S g Gussemmars o 5 2w g s fomaisses
Bleo 223001 4001 2.04005 H 140 oo E e
94 Cet 5EEP0L 507001 475005 444005 c 5 R G
«CMiA  0.839  040P%  015°06  .0.09%  pc L2 ™ = " i e
7Boo 500003 449003 3.98°04 C 56 Y oo 2ol o D S N N S S
vAnd 46301 40901 3571003 C R ¢ o B
nBoo 326°01 2680 203% H 080 -
uHer 416703 341003 2.70P04 G - —ockl BY)
ZHer A 346°01 28100 21108 G ’ T ey
aCenA  Q70°%  -001°%  -037% 070P% g
Sun 2611002 2675001 27.10P0 274401 S woee s ee
70 Vir 56901 498001 421005 G
uCasA 587003 517003 4.34004 G E e
HR7670 650" 575001 4.92007 F o o o o e ¢ ool o o il s L
55Cnc 683202 5.96°01 5.13007 F* 'y :
BAqI 45700t 372001 326°05 28305 pc e0f--o-oieeiioghoo oo EaREREEE boeeeoes
7Cet 422001 35001 307005 268005 e 3 ‘ :
54 Psc 6702 5 ggHoz 5.0502 G S e booooe-
o Dra 546001 46801 382 G > 1 3
HR 511 643001 53001 4.82005 G g 25 5. Qo 53 & B s s
SEri 444002 353001 30005 o505 pe ™ ;
nCep 434001 3.43001 24904 G MOy T Peeeeees
aCenB 225004 1.35°08 0.88°06 0.47006 a 1
GJ166A 525001 44301 396" 3540  pc o vh
eEri 461001 3,730 3.2005 2.78% bc A BV
GJ570A 6750 57X08  5QP06 4506 g o
GJ845 574002 469001 4.06°05 35405 pcd Model (v-)
61CygA 62700 5.20°03 3.89p04 C* 25 30
61CygB 741003  6.06%92 450004 C* Color
GJ380 97002 56001 5.09002 I*

GJ887 8801 7 35001 6.38005 532005 I_:|g. 1. Adjusted polynomlal rel_atlons giving th;a zero-magnitude
GJ4all 0002 7 50001 6.49.05 5, 35005 d limb-darkened dl_sk angu_lar diameter (ZM_ll_)Jr} the B andV
GJ699 1111093 954203  g31006 7629 gcdf  Pands as a function of fierent color combinations. The corre-

sponding polynomial cd#cients are listed in Tablg 3.
References: (a) Bessgll 1990; (b) Cougins 1]980b; (c) Cs 0
(d) Celis|198p; (e) ThE 19B4; (f) Laig 1989; (S) Holmbergiel200p;
(C) Hipparcos catalogue, Field H42 C (C*) for 61 Cyg A and B, .
we transformed\( — 1); from Ducati {200p) to ¥ — 1), according andE(V-1g) = 1L.25E(B-V). For red stars, the cfiicients may

to Hipparcos precepts when Field H42C (F) Hipparcos catalogue, increase by up to 10%.

Field H42= F_(F*) for 55 Cnc, we convertedR— |). = 0.388+ 0.003 All the stars in our list are very nearby. In average, we do
from Taylor (200B) to ¥ - 1) according to Hipparcos precepts whemot expect a significant deviation of their metallicity comngd

Field H42= F (G) Hipparcos catalogue, Field H42G (H) Hipparcos to that of the Sun. The exoplanet stars observed by Baines et
catalogue, Field H42 H (I*) for GJ380, we converted® - V), from 3], ) probably present a slight overmetallicity, b ef-
Tycho to ¢/ - 1) according to Hipparcos precepts when Field B4R fact on the dispersion of the adjusted SBC relations is takien
account in the dispersions stated in Taﬂle 3. As discussed by
K04, the dfect of metallicity on the visible-infrared SBC rela-
tions is undetectable. For the visible SBC relations presen
here, diferent metallicities will translate into more significant
photometric color dferences. However, we expect them to be
small compared to the measured intrinsic dispersion ofelee r
tions, at least over #0.5 dex range around solar metallicity.

(@]
[¢]

)

O

B andV and in Fig.DZ foR. andl.. The polynomial cofficients
and the domain of validity of each relation, are listed inl&h
The residual dispersions(f.p)/6.p give the relative accuracy
of the angular diameter predictions for each relation.

4. Discussion
4.1. Reddening corrections and metallicity 4.2. Application to transits and microlensing

When a SBC relation is applied to a staffsting some amount The existence of exoplanetary transits in front of a staval

of absorption, its colors must be corrected for extinctiefobe to retrieve its linear radius, as well as the planetary radiu
applying the relation. The amount of extinction is gengralea- However, when the parallax is not known accurately/anthe
sured by the color exce§gB — V), and the conversion to otherstar is too faint for high accuracy angular velocity meameets
photometric bands depends on the intrinsic color of theastdr (from high resolution spectroscopy), they are based oa i+

on the amount of extinction (Dean et 78). For blue staari radius for the star. The relations established in the ptesen
the color excess ratios are typicalfV — R;) = 0.60E(B- V) Research Note are useful in this context, as they allow tieuet
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Table 3. Polynomial coéficients of the adjusted surface brightness-color relation$p, p) = ag+a; C+a, C>+az C3+a,C*-0.2m,
(6o expressed in milliarcseconds). is the number of measurements used for the calibration. isteICy,j;, and Crax Values
correspond to the minimum and maximum color index of thesstarluded in the polynomial fitting procedure. They repnesiee
limits outside of which the adjusted relations are unrdéiamd should not be employed. The standard deviation ofesiduals of
the fit in log scale is listed in the(log 6, p) column, and the corresponding relative uncertaintieherptedicted angular diameter
is given in the rightmost column, in percentage.

4 C N Cmin Crax 3o a & a ay o(logbp) o(fp)/bio
B B-V 42 001 157 0.4952 0.5809 1.3259 -1.7191 0.6715 0.0331 7.9%
B B-R 21 0.00 280 0.4922 0.6933 -0.1639 0.0486 0.0172 4.0%
B B-1l, 42 -0.01 435 0499 0.4424 -0.0115 0.0213 5.0%
\% B-VvV 42 001 157 0.4952 0.3809 1.3261 -1.7192 0.6716 0.0331 7.9%
V V-R 21 -001 123 0.5100 1.2159 -0.0736 0.0191 4.5%
V. V-I. 42 -0.02 278 0.4992 0.6895 -0.0657 0.0238 5.6%
R B-R. 21 0.00 280 0.4922 0.4933 -0.1639 0.0486 0.0172 4.0%
RR V-R 21 -001 123 0.5100 1.0159 -0.0736 0.0191 4.5%
R R-Ic. 21 -0.01 155 0.4989 1.2300 -0.3549 0.0214 5.1%
I B-I. 42 -001 435 0.4996 0.2424 -0.0115 0.0213 5.0%
le V-I. 42 -002 278 0.4992 0.4895 -0.0657 0.0238 5.6%
I R-I. 21 -0.01 155 0.4989 1.0300 -0.3549 0.0291 0.0214 5.1%
1 1 1 : 1 1 1 Due to the proximity of this star, we neglect the reddenirar. F
Ll P T Yy Y A P these bands, the surface brightness relation is (Thble 3):
140 | | ; : | o oo e log(6Lp) = 0.4992+0.6895 V- 1) — 0.0657 {/ - 1)>-0.2V(2)
T T Lo Y S o AR L and we obtaird p(HD189733) = 0.352+ 0.020mas. The at-
« 3 ‘ ! : 3 ! ! tached 6% uncertainty contains the photometric unceitaint
= [ T ™ NN Y A N R and the intrinsic dispersion of th&,V — I¢) relation. Together
h with the Hipparcos parallax of this star= 51.94+0.87 mas, we
! obtain a linear photospheric radius o728+ 0.044R,. This is
B I S gl ST in excellent agreement with the radius derived fid®T transit
‘ ‘ : : : oA observations by Pont et a[. (207) o785+ 0.011R,. We can
os0f - - ne e SEREIS S Pl also compare the\(V — I¢) angular diameter to the one com-
‘ | | 5 } | e e puted from the infrared\ V — K) linear relations _calibrated
840 ‘ ‘ ‘ ' ‘ ‘ by KO4. The 2MASS catalogue (Skrutskie et pl. 4006) lists
0800 e e e o0 o K =5.541+0.021, givingd p(HD189733)= 0.372+0.007 mas.
140 Although this value is within & of the (V,V — I) value, the un-
certainty on this visible-infrared prediction is only orertl of
1% the visible version. A complete review of the propertiesto$ t
120 system can be found in Torres, Winn & Holm 008).
o Another important application of SBC relations is related
to gravitational microlensing studies, when one needs te es
108 mate the source radius from color-magnitude diagram (CMD)
o v in the direction of the Galactic Bulge. Deredenned sourcg-ma
g nitude and color are obtained from the relative positionhaf t
080 source in a CMD, with respect to the mean position of the Red
070 Giant Clump (RGC). As the intrinsic position of the RGC is-cal
ibrated from nearby stars by Hipparcos, the assumptiorthieat
R I & S S source sffers the same amount of extinction as the clump avoids
050 - gff-oorooi it T ) the need for an estimate of the extinction (see Yoo et al.|2004
waol I L : ! ; ! Model (R-) for details). Generally, the magnitudes are measured inthe
"5 00 05 10 15 20 25 30 35 40 45 50 band, and the measured color 6 € I¢), because this is what
Golor OGLE measures. A caveat of KO4’'s SBC relations is that they

are attached to the Johnsenand| bands, and this has been
a source of confusion in the past. Let’s take the exampleef th
recently discovered 3 Earth mass planet event MOA-2007-BLG
192 (Bennett et a[. 20P8). The source appears to be fairgar th
the RGC by 5.7 mag ih,, and redder by 0.07 mag iv € 1¢). At

the source distance (7.5kpc), the RGC i$gtRGC) = 14.13
the angular size of faint stars for which only broadband phwt and {/ — I¢)o (RGC) = 1.04, so the source hdg(MOA 192) =
etry is available. As a test, we can apply tve\( — I¢) relation 19.84+0.24and ¥ —Ic)o (MOA 192) = 1.11+0.24 (see Bennett
to the nearby transiting exoplanet stars HD 189733, for Wwhiet aI. for a detailed discussion of these values). Apgly
V =7.686+0.007,and ¥ — I¢) = 0.93+ 0.01 (from Hipparcos). the appropriatel{,V — Ic) SBC relation from TabIE|3 gives an

Fig. 2. Adjusted polynomial relations in the. andl; bands.
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estimated angular diameter@b (MOA 192) = 0.99+ 0.14uas, Celis, S. L. 1986, ApJS, 60, 879

which is resolved by the caustic crossing (or cusp approach) Claret, A., Diaz-Cordoves, J., Gimenez, A. 1995, A&A Suppl4, 247
Claret, A. 1998, A&A, 335, 647
Claret, A. 2000, A&A, 363, 1081

4.3. Comparison with other calibrations Claret, A. 2008, A&A, 482, 259
P Cousins, A. W. J. 1980, SAAO Circ., 1, 166

In their early publication, Barnes et a[. (1p78) obtainedna | Cousins, A. W. J. 1980, SAAO Circ., 1, 234

; _ _ - Davis, J., & Tango, W. J. 1986, Nature, 323, 234
ear SBC relatlonFV = 3.964 - 0.333 (B V) for 0.10 < Dean, J. F., Warren, P. R., Cousins, A. W. J. 1978, MNRAS, 389,

(B-V) < 1.35, with atypical residual scatter o{Fv) = +0.025.  pjFoico, E., Thevenin, F., Kervella, P., et al. 2004, A&/26} 601
Following K04, it can be expressed as lag{) = 0.5134+ Ducati, J. R. 2002, NASA Ref. Pub. 1294
0.666 B — V) — 0.2V with a scatter ofo(log6p) = +0.05, Fouqué,P.& Gieren, W.P. 1997, A&A, 320, 799

i — i Groenewegen, M.A.T. 2004, MNRAS, 353, 903
equivalent tar (6 p) = +12%. Over their common range of ap-Hanbury Bgrown R. Davis. J.. & Allen. L.R. 1974, MNRAS, 1621

pllca_blllty, the relatlv_e dfe.rencq) In GED with our polynomial The Hipparcos Input Catalogue Version 2, 1993, ESA SP-1136
relation (codficients listed in Tabl€]3) is The Hipparcos and Tycho Catalogues, 1997, ESA SP-1200
Holmberg, J., Flynn, C., & Portinari, L. 2006, MNRAS, 367 %4
p(B78) = [0.p(B78)— 6.p(K08)] /6.p(K08) = 3.6 + 3.5%. (3) Kervella, P., Thévenin F., Morel P., Bordé, P., & Di Fol&,2003a, A&A, 408,
681
We can also compare ouB(B — |) predictions (as an ex- Kervella, P, Thévenin, F., Segransan, D., et al. 2003AM04, 1087

aoe) il the 1V - K) relaons altrated recety by evat £ e voslh o o san i T
Beuermann[(2006, hereafter B06). TBg(V — K) relation of Koa ” » B 560 ’ e eI

this author’s Table 2 can be reformulated as: Kervella, P., Bersier, D., Mourard, D. et al. 2004c, A&A, 4587

5 3 Kervella, P., & Domiciano de Souza, A. 2006, A&A, 453, 1059

logfp = 0524 V-K)*+0.267 V-K)-1.22110°-0.2V(4) Kervella, P., Mérand, A., Thévenin F., et al. 2008, A&Asuitted
_ _ Laing, J.D. 1989, SAAO Circ., 13, 29
For the 34 stars in our sample, we obtain an average valueLatfe, B. F., Boden, A. F., & Kulkarni, S. R. 2001, ApJ, 551, L81
the relative dference with our calibration gf(B06) = 4.1 + Me”:]‘t't'“Od//J-t;C-v Merm_""o?]v/’\"-v;auc'éh tB- |1997, A&AS, 1 349
o ) : ; : p : //obswwwunigech/gcpd/gcpdhtm

5.2%. One should note that BO6's calibration relies on Severrx‘?i%nni«:,\r, J. D., Zhao, M., Pedretti, E., et al. 2007, ScieBdd, 342
data sources, including indirect angular diameter esémathe  njozurkewich, D., Armstrong, J. T., Hindsley, R. B., et al020AJ, 126, 2502
same comparison with KO4'¥/(V — K) relation givep(K04) =  Nordgren, T. E., Germain, M. E., Benson, J. A., et al. 1999,148, 3032
0.7+4.6%. The present calibration of the visible SBC relations Mordgren, T. E., Sudol, J. J., & Mozurkewich, D. 2001, AJ, 12207

; ; ; i i Nordgren, T. E., Lane, B.F., Hindsley, R.B. & Kervella, P020AJ, 123, 3380
therefore compatible with previously determined SBC refet Peterson. D. M., Hummel. C. A. Pauls, T. A, et al. 2006, Kati40, 896

using visible and visible-IR color indices. Pont, F., Gilliland, R. L., Moutou, C., et al. 2007, A&A, 476347
Samus, N.N., 2008,
. http : //www.saimsusu/groupgclusteygcvy/
5. Conclusion Ségransan, D., Kervella, P., Forveille, T., Queloz, D.2088A, 397, L5
) . Skrutskie, R. M., Cutri, R., Stiening, M. D, et al. 2006, A31, 1163

We computed polynomial SBC relations BVR;|. that can be Taylor, B. J. 2003, A&A, 398, 721
used to predict the angular size of individual stars for Wwhigen iggﬂmelaar, T. A., Mc Alister, H. A, Ridgway, S. T., et 2005, ApJ, 628,

nly br nd photometry is available. The visible-i in- )
o yblo?dba dtp bcl)'toh Stby i% 4a ab e" e .Zb e-irdcd ety TN P- S., Steenman H. C., Alcaino G. 1984, AGA, 132, 385
ear refations estabiished by usually provide mOore &leur ty,ayenin, F., Kervella, P., Pichon, B., et al. 2005, A&AB4253
angular size estimates. However, in many casesJHi& band Torres, G., Winn, J. N., & Holman M. J. 2008, ApJ, 677, 1324
magnitudes of field stars are not available (due to crowding van Belle, G. T. 1999, PASP, 111, 1515
2MASS for instance), and the pres@\R relations will pro- - van E’se”% C;- T"cl)_afe'GBﬁ/ ThoAmpfo?'z%oi":t?I'G%)%QSi';gJ" 521
vide a reliable photospheric angular diameter predictigth & 0%~ V€7 % P- L, Ga-ram, A. et al. <L0a, ApJ, 6Us,
typical uncertainty ok 5%. Their compatibility with visible-IR

relations gives further confidence in their accuracy.
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