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ABSTRACT

Context. Physical processes working in the stellar interiors as althe evolution of stars depend on some fundamental stellar
properties, such as mass, radius, luminosity, and chemizaidances. Thefective temperature, the surface gravity and the mean
density are useful quantities defined from these fundarhprdperties. Additional physical quantities, like massdaate, pulsation
period, rotation period, and magnetic field properties aterésting for the study of peculiar evolutionary stagelassical way

to test stellar interior models is to compare the predicteti @served location of a star on theoretical evolutioneaghts in a H-R
diagram. This requires the best possible determinatiostetibr mass, radius, luminosity and abundances.

Aims. To directly and accurately determine its angular diamentertaus derive its fundamental parameters, we observed ¢lie w
known rapidly oscillating Ap stary Equ, using the visible spectro-interferometer VEGA insthbn the optical CHARA array.
Methods. We recorded data on the W1W?2 baseline of the CHARA array inbthe and in the red domains. We computed the
calibrated squared visibility and derived the uniformkdésgular diameter and the limb-darkened one. We used théevenergy

flux distribution, the parallax and the angular diameterdtedmine the luminosity and théective temperature of the star.

Results. We obtained a limb-darkened angular diameter of 0581017 mas and deduced a radiusof 2.20+ 0.12 R,. Without
considering the multiple nature of the system, we derivedlarbetric flux of (312 + 0.21) x 1077 erg cnT? s™* and an &ective
temperature of 7364 235 K, which is below theféective temperature that has been previously determinetdetthe same conditions
we found a luminosity of. = 12.8+ 1.4 L,. When the contribution of the closest companion to the beloimflux is considered, we
found that the ffective temperature and luminosity of the primary star carrdmpectively, up te- 100 K and up to~ 0.8 L, smaller
than the values mentioned above.

Conclusions. For the first time, thanks to the unique capabilities of VE@#&,managed to constrain the angular diameter of a star as
small as 0.564 mas with an accuracy of about 3%, and to desiferidamental parameters. In particular the new valueseofadius

and dfective temperature should bring further constraints oratiteroseismic modelling of the star.

Key words. Methods: observational - Techniques: high angular reswmlutTechniques: interferometric - Stars: individugEQu) -
Stars: fundamental parameters

1. Introduction This radius is generally estimated from the star's lumityosi

. _ . . and dfective temperature. But systematic errors are likely to be
Rapidly oscillating Ap (roAp) stars are chemically peculiap asent in this determination due to the abnormal surfaersa
main-sequence stars that are characterized by strong @ lagt the Ap stars. This well known fact has been corroborated by
scale organized magnetic fields (typically of several k@ @p  seismic data on roAp stars (Maithews et al. 1999), and compro
to 24 kG), abundance inhomogeneities leading to spotted Sfises all asteroseismic results for this class of pulsatésing
faces, small rotational speeds, and pulsations with pemb@ |,nq_paseline interferometry to provide accurate angdiam-
fgw minutes (see, Kochukhov 2009, Cunha 2007, for_ recent (e appears to be a promising approach to overcome the dif-
views). roAp stars are bright, pulsate with large amplisided  ficyties in deriving accurate global parameters of roApssta
in high radial orders. Thus they are particularly well-sdifor p, ¢ js also very challenging due to their small angular size.
asteroseismic campaigns and they contribute in a unique Way except fore Cir, whose diameter is about 1 millisecond
to our understanding of_ the structure z;nd evolqnon of.stabcf arc (mas)[(Bruntt et al. 2008), all roAp stars have angdiar
However, to put constraints on the interior chemical cOMpO$meters smaller than 1 mas. Such a small scale can be resolved
tion, the mixing length parameter, and the amount of com&ct oy with optical or near-infrared interferometry. This sveon-
overshooting, asteroseismic data should be combined wgth Nfiymeqd again recently by the interferometric study of the-sec
precision stellar radiil (Cunha etal. 2003, Cunha etal. 00¢ 4 largest (in angular size) roAp star known, namel¢rB
(Bruntt et al. 2010).
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v Equ (HD201601 ; A9pmy = 4.7 ;np = 27.55+ 0.62 mas Table 1. Journal ofy Equ observations on July 29, and August 3
(van Leeuwen 2007) ; v sin~ 10 knys (Uesugi & Fukuda and 5, 2008.
1970)) is one of the brightest objects of the class of roAp
stars with a period of about 12.3 min (Martinez et al. 1996) Date UT (h) Star B(m) PAY
in brightness as well as in radial velocity. Despite photom- 5883'8;'33 g-gg HDElqgu581O 7672-9 10160?1'6
etry and spectroscopy of its oscillations obtained over the e : 4 : :
pa)s/t 25 yee;\rs, the Fp))ﬁlsation frequency spectrumy oEqu 2008-07-29 641 HD195810 923 1019

. . . 2008-08-03 8.64 HD 195810 107.3 93.0
has remained poorly understood. High-precision photogmetr 2008-08-03 898 ¥ Equ 107.8  93.8

with the MOST satellite has led to uniqgue mode identifica- 2008-08-03 931 HD195810 103.7 91.0
tions based on a best model (Gruberbauer et al.I2008) using —5p08:08:05 768 HD 195810 1073 108.8
a mass of 1.74 0.03 M,, an dfective temperature of log 2008-08-05 8.14 y Equ 106.7 95.8

Teg = 3.882+ 0.011 and a luminosity of lob/Ls = 1.10+ 0.03 2008-08-05 8.63 HD 195810 106.9 926

(Kochukhov & Bagnulo (2006)). As regards to abundanqe inho-
mogeneities, Ryabchikova et al. (2002) considered thewollg 05 qjiprated squared visibilities gfEqu. Each visibility

stellar parameterger = 7700K, logg = 4.2, [WH] = +0.5) to Joint corresponds to the average on the 60 blocks of 500 same
compute synthetic spectra and presented the evidencedor a

dz_:mce stratification in the atmosph_ereytﬁqu: Ca, Cr, Fe, Ba, UT() B(m) o (nm) V2

Si, Na seem to be overabundant in deeper atmospheric layers, 608 761 7450 084002
but normal to underabundant in the upper layers, which aecor 6.08 76.2 5825 0.720.02
ing to the authors agrees well withflision theory for Ca and 8.98 107.6 640.0 0.620.04
Cr, developed for cool magnetic stars with a weak mass loss of 8.14 106.7 640.0 0.6%0.05

about 2.5<1071% My/yr. Pr and Nd from the rare earth elements
have an opposite profile since their abundance is more than 6
dex higher in the upper layers than in the deeper atmospheric
ones. Such abundance inhomogeneities clearly lead to hypaton August 3 and 5. The bluer the wavelength, the more strin-
surface, a redistribution of the stellar flux, and a complaxa gent the requirements on seeing. As a consequence the ltéue da
spheric structure, resulting in biased photometric anatspe on August 3 and 5 did not have afBaient signal-to-noise ratio
scopic determinations of thefective temperature. and squared visibilities could not be processed. All theaseg
Guided by these considerations, we have obsegvétiu visibilities are calibrated using an uniform-disk anguléame-
with a spectro-interferometer operating at optical wavgths, ter of 0.29+ 0.02 mas in the V and R bands for the calibrator
the VEGA spectrograph_(Mourard et al. 2009) installed at th¢D 195810. This value is determined from the limb-darkened
CHARA Array (ten Brummelaar et al. 2005). The unique comangular diameter provided by Searct{{&ble2).
bination of the visible spectral range of VEGA and the long
baselines of CHARA has allowed us to record accurate squared ) L
visibilities at high spatial frequencies (Sect. 2). To derthe 2-4- Angular diameter determination
fundamental parameters pfEqu, calibrated spectra have beer gqy is the brightest component of a multiple system. The clo-
processed to estimate the bolometric flux and to determige 4ngt component lies at 1.25” 0.04”, it has a magnitude dif-
effective temperature (Sect. 3). Finally, we can set theyskalu  ference with the primary star afm = 4 and a position angle
in the HR diagram and discuss the derived fundamental parargepa = 264.6 + 1.3’ (Fabricius et al. 2002). The entrance slit
ters (Sect. 4). of the spectrograph (heigh4” and width=0.2" for these ob-
servations) will #ect the transmission of the companion flux.
. . . Taking into account the seeing during the observationsuabo
2. Interferometric observations and data processing 1"), the field rotation during the hour angle range of our obse
2.1 Data vations ([-30 ; 0°]), the position angle of the companion, we
determine the throughpufieiency of the VEGA spectrograph
Data were collected at the CHARA Array with the VEGA specsiit for this companion. Thisficiency varies from 10% for the
tropolarimeter recording spectrally dispersed fringesisible |onger baselines (around 107 m) to 30% for the smaller ones
wavelengths thanks to two photon-counting detectors. Bl t (around 80 m). We use the Visibility Modeling Tool (VM)
scopes along the W1W2 baseline were combined. Observatigg$uild a composite model including the companiony/dEqu.
were performed between 570 and 750 nm (according to the @&r the longer baselines, the resulting modulation in the vi
tector) at the medium spectral resolution of VEGA<R000). ibility is below 2%, which is 3 or 4 times below our accu-
Observations of Equ were sandwiched with those of a nearbyacy on squared visibilities. We thus neglected the infleenc
calibration star (HD 195810). The observation log is given iof the companion and interpreted our visibility data poiints
Table[1. terms of angular diameter (Figl 1). We performed model fit-
Each set of data was composed of observations followiigg with LITprd]. This fitting engine is based on a modified
a calibrator-star-calibrator sequence, with 10 files of@8lort | evenberg-Marquardt algorithm combined with the trustoag
exposures of 15 ms per observation. Each data set was pedcegsethod [(Tallon-Bosc et al. 2008). The software providesas-us
in 60 files of 500 short exposures using Beestimator and the expandable set of geometrical elementary models of thechbje
VEGA data reduction pipeline detailed in Mourard et al. (200 combinable as building blocks. The fit of the visibility cerv
The spectral separation between the two detectors is fixéleby versus spatial frequency leads to a uniform-disk angular di
optical design and equals about 170 nm in the medium spec-
tral resolution. The red detector was centered around 756mm ! httpy/www.jmmc.fr/searchcapage.htm
July 29 and around 640 nm on August 3 and 5. The blue detec- httpy/www.nexsciweb.ipc.caltech.etmyvmtWeb
tor was centered around 590 nm on July, 29 and around 470 nfn httpy/www.jmmc.frlitpro_page.htm
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ameter of 0.540+ 0.016 mas fory Equ. We used the tablesTable 3. UV spectra obtained with IUE.
of Diaz-Cordoves et al. (1995) to determine the linear limb-

darkening cofficient in the R band for 4.& logg < 4.5 and  Image Date Starting time  Exposure time
7500 K< T < 7750 K. By fixing this limb-darkening cég- _Number (Um) (s)

cient, LITPRO provides a limb-darkened angular diameténégn ~ 06874 08101985 18:55:04 599.531

R band ofg_ p = 0.564+ 0.017 mas with a reduced of 0.37. 09159 2#091986  20:41:13 539.730

Table 4. Calibrated photometric infrared fluxes fgiEqu.

1 Band A Flux Source Calibration
(A (x102ergcm?stAY
7 | 9000 15.53 1 a
T J 12500 5.949 2 b
T H 16500 2.420 2 b
K 22000 0.912 2 b
N L 36000 0.140 2 b
. 1 M 48000 0.0512 2 b
i J 12350 6.090 3 c
_ H 16620 2.584 3 c
K 21590 1.067 3 c

J Source references: (1) Morel & Magnenat (1978); (2) Groote &
_ Kaufmann (1983); (3) Cutri et al. (2003).

Calibration references: (a) Johnson (1966); (b) Wamstgli@s1);
8 (c) Cohen et al. (2003).

el v b b b L
] 1=10® =1cf Fx10” 410t Sx1g?

. [1850 A ; 3350 A]. The two spectra were obtained with the
Long Wavelength Prime camera and the large aperture ok10”
20" (Table[3). Based on the quality flag listed in the IUE speect
(Garhart et al. 1997) we removed all bad pixels from the data,
and we also removed the points with negative flux. The mean of
the two spectra was then computed to obtain one single spectr
of y Equ in the range 1850 A 1 < 3350 A.
3. Bolometric flux and effective temperature We collected two spectra for Equ in the visible, one from

) Burnashev (1985), which is a spectrum from Kharitonov et al.

The efective temperaturd, of a star can be obtained througH1978) reduced to the uniform spectrophotometric systethef

Fig. 1. Squared visibility versus spatial frequenayor y Equ
obtained with the VEGA observations. The solid line repnése
the uniform-disk best model.

the relation, “Chilean Catalogue”, and one from Kharitonov et al. (1988g.
verified that the latter was in better agreement with the dohn
aTgff = 4fpo /620, (1) (Morel & Magnenat 1978) and the Genelva (Rufener 1988) pho-

tometry than the other spectrum. To convert from Johnson and
where o stands for the Stefan-Boltzmann constant6{x  Geneva magnitudes to fluxes we used the calibrations given by
10°° erg cnt? st K=4), 6,p for the limb-darkened angular dia-Johnson (1966) and Rufener & Nicolet (1988), respectively.
meter, andfyy is the star's bolometric flux given by, For the infrared, we collected the photometric data avilab
in the literature. The calibrated observational photoioétrxes
that we considered in this study are given in Téble 4.

00

fo = f F()d @

0 3.2. fyo and Tex determination

_ Thus, the #ective temperature of Equ can be computed The spectrum of Equ was obtained by combining the averaged

if we know its angular diameter and its bolometric flux. The,g spectrum between 1854 A and 3220 A, the Kharitonov's

'?hneglkj)lc‘)alz)?rlgmitﬁ[;?wiqr?evevgsadseigv?g S'n esc?rduﬂmzih-lz—ic')c gg\r/ner;gtﬁlleg%) spectrum from 3225 A to 7375 A, and, for wavelengths
ge sp < 1854 A anda > 7390 A we considered two cases: (1)

whole wavelength range. This spectrum was obtained by co ;
- ; ; ; .~ ~We used the synthetic spectrum for the Kurucz model that best
bining photometric and spectroscopic daty diqu available in fitted both the star’s spectrum in the visible and the stans-p

the literature, together with ATLAS9 Kurucz models, in thayw tometry in the infrared and, (2) we performed a linear extrap

explained below. olation between 506 A and 1854 A, considering zero flux at
506 A, a second linear interpolation to the infrared fluxes be

3.1. Data tween 7390 A and 48000 A, and a third linear extrapolatiomfro

We collected two rebinned h|gh resolution Specﬁ@:( 18000 48000A and 1.6<10° A considering zero flux at 1.810°A. In

at 1 = 1400 A, R = 13000 at1 = 2600 A) from the case (1), when searching for the best Kurucz model we inten-

Sky Survey Telescope obtained at théE “Newly Extracted tionally disregarded the data in the UV, because Kurucz isode

Spectra’ (INES) data archifecovering the wavelength range@re particularly unsuitable for modeling that region of ipec-
tra of roAp stars. To find the Kurucz model that best fitted the

4 httpy/sdc.lad.inta.egcgi-inegIUEdbsMY data in the visible and infrared we ran a grid of models, with d
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Fig.2. The whole spectrum obtained for Equ. Black line corresponds to the average of the IUE speatrd to the
Kharitonov et al. 1988's spectrum. For wavelengths: 1854 A andi > 7390 A , the figure shows the curve obtained using
the interpolation method (dark grey line), the Kurucz matthelt best fits the spectroscopy in the visible and the phatignire
the infrared when models are calibrated with the star’s ritagemy, (grey line) and when models are calibrated with the relation
(R/d)? (light grey line). The Geneva and infrared photometry freabl€4 (circles) and Johnson UBVRI photometry (triangles) a
overplotted to the spectrum.

ferent éfective temperatures, surface gravities, and metallgcitie  The uncertainties in the three values of the bolometric flux
Since Kurucz models needed to be calibrated (they give tke flgiven in Table_b were estimated by considering an unceyptaint
of the star, not the value observed on Earth), we tried téfedi of 10% on the total flux from the combined IUE spectrum
ent calibrations, namely: (i) the star's magnitude in thband, (Gonzalez-Riestra et al. 2001), an uncertainty of 4% ontdhe
my, (i) the relation R/d)?, whereR is the radius and the dis- tal flux of the low resolution spectrum from Kharitonov et al.
tance to the star. For tHe/d = 6/2 we used the limb-darkened(1988), an uncertainty of 20% on the total flux derived from th
angular diametef p determined in the previous section. The fiKurucz model, and an uncertainty of 20% on the total flux de-
nal spectra obtained for Equ with the two diferent calibration rived from the interpolation. The latter two are somewhat ar
methods and with the interpolation method are plotted in[Zig bitrary. Our attitude was one of being conservative enowgh t
The bolometric flux,fy,, was then computed from the integrauarantee that the uncertainty in the total flux was not wester

of the spectrum of the star, through E§. 2 and thieative tem- mated due to the fliculty in establishing these two values. The
perature e, was determined using Hg. 1 (Table 5). corresponding absolute errors were then combined to déréve
errors in the flux which are shown in Taljle 5. Combining these
with the uncertainty in the angular diameter, we derived.the

. : certainty in the individual values of thefective temperature.
Table 5. Bolometric flux fiy and dfective temperatur&er ob- As a fin{il result we take the mean of the three vaIL?es and con-

tained fory Equ, using three dierent methods (see text for de'sider the uncertainty to be the largest of the three unceitai

tails). Thus, the flux and féective temperature adopted fprEqu are,
Calibration method Ty (679 cM? S = respectively, (312+0.21)x10"" erg cnt? s and 7364+ 235 K.

my (309+ 02010 7 7351+ 229 If, instead, we took for thefeective temperature an uncertainty

(R/d)? (315+021)x 107 7381+ 234 such as to enclose the three uncertainties, the result wiauld

Interpolation (311+0.21)x 107 7361+ 235 Terr = 7364+ 250 K.
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Fig. 3. The position ofy Equ in the Hertzsprung-Russell diagram. The constraintherfiundamental parameters are indicated by
the lo-error box (logTeg, l0g (L/Le)) and the diagonal lines (radius). The box in solid linesresponds to the results derived
when ignoring the presence of the companion star. The boashetl lines corresponds to the results derived after siilbbgdrom

the total bolometric flux the maximum contribution expechaxin the companion (see text for details). The box in dottedd
corresponds to the fundamental parameters derived by Kkbdw& Bagnulo (2006) and used by Gruberbauer et al. (2008)en
asteroseismic modelling fEqu.

3.85 3.80

3.3. Contamination by the companion star models and calibrated each of them in threedent ways: (i)

) ) ) ) using the B = 9.054+0.127 magnitude (Perryman et al. 1997),
In fact! sincey Equ is a multiple system and the distance betwe?(p) using thems magnitude, and (jii) using they magnitude. To
the primary (hereaftery EquA) and the secondary (hereafterggnyert from Hipparcodycho magnitudes into fluxes we used
y EquB) is 1.25", the bolometric flux of Equ determined in e zero points from Bessel & Castelli (private communiwa)i
Sect. 3 contains the con'.crllbutlon of both components. Git&N The maximum flux found foy Equ B through the procedure de-
magnitude, one may anticipate that the contrlbutlopr E‘qu_B scribed above was 0.%20°7 erg cnt2sL, which corresponds to
to the total flux will be small. Although the data availabletfie o, of the total flux. This implies that theffective temperature

literature for this componentis very limited, we used theres- ¢, Equ A determined in the previous section may be in excess

timate the impact of Equ B’s contribution on our determmauonlOy up to 111 K due to the contamination introduced by this com-

of the efective temperature gf EQu A. panion star.

We collected the magnitudesz = 9.85 + 0.03 and

my = 8.69 + 0.03 of y EquB from Fabricius et al. (2002)

and determined a value for itsfective temperature using the4. Discussion

color-Teg calibration from| Ramirez & Meléndez (2005). This4 1 Position in the HR-diagram

was done assuming threefféirent arbitrary values and uncer-""" 9

tainties for the metallicity, namely-0.4 + 0.5, 0 + 0.5 and We derive the radius of Equ thanks to the formula:

0.4 £ 0.5 dex. The values found for thdfective temperature

wereTe = 4570, 4686 and 4833 K, respectively, with an uncefio = 9.305+ R/d, 3)

tainty of i.40K (Ramirez & Meléndez (2005)). The metallici.ty here 6 p stands for the limb-darkened angular diameter (in

the dfective temperature, and the absolute V-band magnitu %s),Rfor the stellar radius (in solar radiusgR andd for the

were used to estimate lag using theoretical isochrones from istance (in parsec). We obtaR 2.20+ 0.12 R,

Girardi et al. (200@). For the three values of metallicities anod We use tﬁe bolohwetric flus, aﬁd the : arallém to deter-

Ter mentioned above, we found lag= 4.58, 4.53, and 4.51, mine they Equ’s luminosity fror(r)1| the relatirc))n' P

respectively. With these parameters we computed threedguru '
2

C
5 httpy/stev.oapd.inaf itgi-biryparam L = 4r ool P2’ (4)
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whereC stands for the conversion factor from parsecs to mé: Conclusion

g?;sdr\évrﬁ (OFt;gEgS{L@ =12.8+ 1.4 and can set Equ in the HR Thanks to the unique capabilities of VEGZHARA, we present

o . . . anaccurate measurement of the limb-darkened angular thame
Recently, seismic data ¢fEqu obtained with the Canadian-sf 4 target as small as 0.5840.017 mas. In combination with

led satellite MOST have been modeled by Gruberbauer i estimate of the bolometric flux based on the whole spec-
al. (2008) based on the fundamental parameters coming gy energy density, we determine thfieetive temperature of
Kochukhov & Bagnulo (2006) and using a grid of pulsation, gqy A Without considering the contribution of the closest

models includin_g the féect of the mag_netic field. A Compari'companion stary Equ B) to the bolometric flux, we found an
son of the HR diagram error-box considered by the authoes ($grective temperature 7364 235 K, which is below the féec-
dotted-line box in Figur]3) and our uncertainty regionsw0 e temperature that has been previously determined. &n es
that the regions are considerablyfdrent. In fact, even if we a6 of that contribution leads to the conclusion that thevab
do not account for the contrlbutllon of the companion, we iobta, 5,e may still be in excess by up to about 110 K, which in-
a lower gfective temperature with 10§e; = 3.867+ 0.014 10 ¢reages further the discrepancy between the literatuoesdbr
be compared to loJer = 3.882+ 0.011 from Gruberbauer ethq grective temperature of Equ A and the value derived here.
al. (2008). This discrepancy between the uncertainty regi0-  The impact on the seismic analysis of considering the new val
creases if the companion contribution is taken into accdant o< of the radius andfective temperature should be considered
that case, the overlap between the two regions is very small. i s ture modeling of this star.

As regards to luminosity, our calculation shows that for More generally, this study illustrates the advantages tif op
¥ Equ (as well as fow Cir) the contributions of the uncertaintiescal long-baseline interferometry for providing direct ametu-
in the bolometric flux and parallax to the uncertainty.ifL, are rate angular diameter measurements and motivates olises/at
comparable. This is quite flierent from the results obtained byof other main-sequence stars to bring constraints on thielue
Kochukhov & Bagnulo (2006) who found that the dominant cortionary state and their internal structures. Within thisteat, the
tribution to the uncertainty ih /L, comes from the parallax. The operation of VEGA in the visible is very complementary to the
authors mentioned that the bolometric flux that was adoptedsimilar interferometric studies performed in the infraretdge
their work was that for normal stars. When dealing with picul since it allows to study spectral types ranging from B to-late
stars, like Ap stars, it may be more adequate to properly cdenpM and thus it opens the new window of the early spectral types
the bolometric flux. However, it is precisely thefttulty in ob- (Mourard et al. 2009).
taining the full spectrum of the star that increases the taicgy Another promising issue would be to use longer interfero-
in the computed bolometric flux and, hence, in the luminosityietric baselines to be sensitive to the stellar spots arn bri
and dfective temperature. That is well illustrated by the followeonstraints on the stellar surface features.
ing fact: if the somewhat arbitrary 20% uncertainties addpt
in our work for the total fluxes derived from the Kurucz modefcknowledgements. VEGA is a collaboration ~between CHARA and

- - -+ OCA/LAOG/CRAL/LESIA that has been supported by the French programs
0
and from the mterpolatlon, were replaced by 5% unceresnti PNPS and ASHRA, by INSU and by the Région PACA. The project ha

we would obtain formal U_ncertainties Lo andTer compara- ohyiously taken benefit from the strong support of the OCA &HARA
ble and smaller, respectively, to those quoted by Kochuldovtechnical teams. The CHARA Array is operated with suppantfthe National
Bagnu|o (2006)_ Science Foundation through grant AST-0908253, the W. MkK&mundation,
the NASA Exoplanet Science Institute, and from GeorgiaeSthtiversity. This
work was partially supported by the projects PTIBTE-AST/0987542008 and
. PTDGCTE-AST/661812006, and the grant SFRHBD / 41213/ 2007 funded
4.2. Bias due to stellar features by FCT/MCTES, Portugal. MC is supported by a Ciéncia 2007 contfaaded
. . by FCT/MCTES(Portugal) and PORRSE (EC). This research has made use of
We use the whole spectral energy density to determine thee bahe SearchCal and LITPRO services of the Jean-Marie Magetter, and of
metric flux. We then deduce théfective temperature from this CDS Astronomical Databases SIMBAD and VIZIER.
bolometric flux and the angular diameter. The determination
the angular diameter is based on visibility measuremeras
are directly linked to the Fourier Transform of the objecem
sity distribution. For a single circular star, the visibjlicurve Allen, C. W., 1973, London: University of London, AthloneeRs, 1973, 3rd ed.
as a function of spatial frequency.B(where B stands for the Bruntt, H., Kervella, P., Mérand, A., Brandao, |. M., Béagl T. R., Ten
interferometric baseline antifor the operating wavelength) is ~ Brummelaar, T. A., Coudé Du Foresto, V., Cunha, M. S., Ratan, C.,
lated to the first Bessel function, and contains an evaedse Goldfinger. P. J., Kiss, L. L., McAlister, H. A, Ridgway, S., Bturmann,
related , . J., Sturmann, L., Turner, N., Tuthill, P. G.,2010 , A&A, 5B5
ing series of lobes, separated by nulls, as one observesawithsruntt, H., North, J.R., Cunha, M.S., et al. 2008, MNRAS, 38839
increasing angular resolution. As a rule of thumb, the fiiselof  Burnashev, V. 1. 1985, Abastumanskaya Astrofiz. Obs., Bjd) 83-90
the visibility curve (see Fig. 1 for an example) is sensitivghe ~Cohen. M., Wheaton, W. A., & Megeath, S. T., 2003, AJ, 126 0109

. . nha, M.S., Fernandes, J.M., Monteiro, M.P. 2003, MNRAS, 831
size of the object only. As an example, for a star whose amgu%jnhal M. S.. Aerts, C.. Christensen-Dalsgaard, J., BagylirBigot, L., Brown,

diameter equals 0.56 mas liseEqu, the diference in squared 1 m,, catala, C., Creevey, O. L., de Souza, A. Domiciano, diigrger, P.
visibility between a uniform-disk and a limb-darkened osef etal., 2007, A&AReyv, 14, 217-360.
the order of 0.5% in the first lobe. The following lobes are-sefgunha, M. S., 2007, CoAst 150, 48

sitive to limb darkening and atmOSpheriC structure but g Cutri, R.M., Skrutskie, M.F., van Dyk, S., et al., 2003, 2M&all sky catalogue
of point sources

very low visibilities. Finally, departure from circular SYymetry o, cordoves, J.. Claret, A., Gimenez, A., 1995, A&AS, 1320

(due to stellar spots from instance) requires either iaterhet- Fabricius, C., Heg, E., Makarov, V. V., Mason, B. D., W§icds. L., & Urban,
ric imaging by more than two telescopes or measurement close S. E., 2002, A&A, 384, 180

to the null. As a consequence, our interferometric datactsd Gar“1a§37M|'UP'E' ﬁ?éf'l\ ,{‘l"é v/:'ieTt;JgPrgieiB' E. Levay, K. L., &dmpson, R. W,
in the first part of the first lobe are Only sensitive t(_) the si irardi, L’., Bressan, A., Bsertelli,’ G & Chiosi, C., 2000iziéR Online Data
of the target and cannot be used to study the potential comple catalog, 414, 10371

structure of the atmosphere. Gonzalez-Riestra, R., Cassatella, A, & Wamsteker, W.128&A, 373, 730
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