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Abstract. We report the first long-baseline interferometry of the circumstellar dust environment of R CrB. The observations
were carried out with the Infrared Optical Telescope Array (IOTA), using our hie\’ beam combiner which enables us to

record fringes in thd, H, andK’ bands simultaneously. The circumstellar dust envelope of R CrB is resolved at a baseline of

21 m along a position angle efL70’, and the visibilities in thd, H, andK’ bands are 87+ 0.06, Q78+ 0.06, and 061+ 0.03,
respectively. These observed visibilities, together withKhéand visibility obtained by speckle interferometry with baselines

of up to 6 m, and the spectral energy distribution are compared with predictions from spherical dust shell models which consist
of the central star and an optically thin dust shell. The comparison reveals that the ohbeaweiH-band visibilities are in
agreement with those predicted by these models, and the inner radius and inner boundary temperature of the dust shell were
derived to be 60-8R, and 950-1050 K, respectively. However, the predi¢teédband visibilities are found to bel10% smaller

than the one obtained with IOTA. Given the simplifications adopted in our models and the complex nature of the object, this can
nevertheless be regarded as rough agreement. As a hypothesis to explain this small discrepancy, we propose that there might be
a group of newly formed dust clouds, which may appear as a third visibility component.

Key words. techniques: interferometric — stars: circumstellar matter — stars: mass-loss — stars: individual: R CrB — stars:
variable: general — infrared: stars

1. Introduction or very close to the photosphere~& R, (Payne-Gaposchkin

, , ) 1963). R CrB stars have hydrogen-deficient and carbon-rich at-
R Coronae Borealis (R CrB) stars are characterized by irregulanspheres (e.g. Asplund et al. 2000), suggesting that they are
sudden declines in their visual light curves as deep\ds- 8. st asymptotic giant branch stars. However, their evolutionary

They are thought to undergo ejections of dust clouds in raf::s is little understood (see, e.g. Clayton 1996).
dom directions, and it is believed that the sudden deep declines

observed are a result of the formation of dust clouds in the Ejected dust clouds are expected to be accelerated by radia-
line of sight (Loreta 1934; O’Keefe 1939). However, the etion pressure. They absorb the starlight, re-emitting it in the in-
fective temperatures of R CrB stars are higher tk@000 K frared. Since R CrB stars are considered to undergo dust cloud
(Asplund et al. 2000), and the mechanism of dust formation éjections rather frequently, it is very likely that there is a group
such a hostile environment is still unclear. Particularly controf dispersing dust clouds around the central star. No clear in-
versial is the location of the dust formation — far from the stastantaneous correlation between the infrared and visual light
at distances ok20 R, (e.g. Fadeyev 1986, 1988; Feast 1996gurves is observed: the infrared light curves of R CrB stars do
not exhibit a decline, even if the star undergoes a deep decline
Send gprint requests toK. Ohnaka, in the visual. Therefore, it is believed that a group of dispers-
e-mail: kohnaka@mpi fr-bonn.mpg. de ing dust clouds, not one single, newly formed dust cloud, is
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Table 1.10TA observations for R CrBB,: projected baseline length,
PA: position angle of the projected baselifg; number of interfero-
grams acquired for the targédr: number of interferograms acquired
for the reference staf,: exposure time of each frame.

2001 Jun. 05, 06

JD 2452067, 2452068
V (mag) 6
By 21.2m
PA 167
Spectral resolutionif A1) ~30
Reference star HD 143393, HR 5877
Nr 7700
NR 5000
T(ms) 300

Long-baseline interferometry provides a unique opportu-
nity to investigate the circumstellar environment of R CrB stars
with higher spatial resolution. In this paper, we report the
results of observations of R CrB with the Infrared Optical
Telescope Array (IOTA) in thd, H, andK’ bands. We com-
pare the observed SED and visibilities with those predicted by
the dust shell models which we used in Paper | and discuss
possible interpretations of the observed data.

2. IOTA observations

The interferometric observations presented in this paper were
carried out with the IOTA interferometer (Traub 1998; Traub

Fig. 1. Two consecutive interferograms of R CrB. The fringes arét al. 2003) on 2001 June 5 and 6. We used IOTA in the two-
spectrally dispersed in the horizontal direction and are recorded telescope mode: a pair of 45 cm telescopes collect starlight and
multaneously in thg, H, andK’ bands, as shown in each panel. Theseollimate it into a pair of 4.5 cm beams, which are sent to the
three bands are separated by telluric absorption, which can be seeg\ascuated delay line tubes. The outcoming beams are filtered
vertical dark lanes between tdeandH bands as well as between thehrough dichroics, which feed the visible light onto star tracker

H andK’ bands. CCDs and the infrared light into our beam combiner. This latter
consists of an anamorphic lens system, a prism, and a HAWAII
ﬁ_;ay detector (Weigelt et al. 2003a,b). Spectrally dispersed

responsible for the IR excess. Recently, Yudin et al. (2002)
alyzed the infrared light curve of R CrB over 25 years and su
gested that the IR excess increases with a time lag of ab
4 years after the star undergoes decline events.

Our speckle interferometric observations with a spatial res- Table 1 summarizes our observations of R CrB. R CrB
olution of 75 mas have resolved the circumstellar envelop@s at maximum light and had a visual magnitude of approx-
around R CrB for the first time (Ohnaka et al. 2001, herdmately 6. The observations were carried out with a baseline
after Paper I). In Paper I, we show that simple, optically thigngth of 21 m along a position angle ©170" on the sky.
dust shell models can simultaneously reproduce the visibility The J-, H-, and K’-band visibilities of R CrB £ modu-
and the spectral energy distribution (SED) obtained at nehrs of the Fourier transform of the intensity distribution of the
maximum light in 1996 and that the inner radius of the dusbject) were derived from the spectrally disperdedH-, and
shell is~80R, (19 mas) with a temperature €000 K. Paper | K’-band Michelson interferograms. The data processing steps
also shows that the visibility and SED obtained at minimu@re described in the Appendix A. We derived the visibilities of
lightin 1999 are not in agreement with these models. As a pé&CrB to be 097 + 0.06, Q78+ 0.06, and 061+ 0.03 in theJ
sible interpretation, the presence of a newly formed dust clo(wavelength range 1.04—1.44n), H (1.46-1.84um), andK’
was suggested, but the spatial resolution of 75 mas was ingdf94—2.3Qum) bands, respectively. The corresponding mean
ficient to draw a clear conclusion about the presence of adsipatial frequencies are 92.1 cyg¢hlagsec, 63.8 cyclgarcsec,
tional dust clouds. and 48.8 cyclegarcsec in the, H, andK’ bands, respectively.

inges are simultaneously recorded at all wavelengths in the
ge 1.0 to 2.am. Figure 1 shows two examples of the inter-
ferograms obtained for R CrB.
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3. Photometry f
The JHKLM photometric observations of R CrB were carried,fO
out on 2001 June 10 (only 5 days after the IOTA observation§grw 1 F
using the 1.22 m telescope at the Crimean Laboratory of tite
Sternberg Astronomical Instituté) BV photometry was also g~ '

carried out on the same night with the 1.25 m telescope at the s |

Crimean Astrophysical Observatory. <o
. T g—14 3
TheL- andM-band fluxes of R CrB vary semi-periodically = L T, ~1050K, r, =59R, , 7, =0.25, CO ]
on a time scale of 1260 days (Feast et al. 1997). At the time_+s ¢ —T,,= 950K, r,,=78R, 7, =0.28, RM '\
of our IOTA observations, R CrB was at maximum light in the : - 7,=1000K, Tin:61R-‘ .7y =0.31, BU ]
visual as well as in thé band. R T T o

A (um)

4. Comparison of the observed SED
and visibilities with spherical dust shell models

4.1. Two-component model: Central star and optically
thin dust shell

bility

We first compare the observed SED and visibilities with thosé
predicted by the two-component models adopted in Paper I.
These two-component models consist of the central star and
a spherical, optically thin dust shell. Generally speaking, it is
difficult to examine such models and derive physical param- _ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
eters of the dust shell from observed SEDs alone. However, o 20 40 60 80 100
observed visibilities can put more constraints on the models Spatial Frequency (cycles/arcsec)

and are therefore vital for testing models as well as for dlgf 2. Comparison of the observed SED and visibilities with SEDs

r|V|ng.phys!caI parameters. Slnce_ the details of our model ae{ré]d visibilities predicted by two-component models consisting of the
described in Paper I, we on!y give a Summary here. In tla@ntral star and an optically thin dust shell, as described in Sect. 4.1.
framework of our model, the circumstellar environment aroung The filled circles represent the photometric data obtained five days
R CrB is represented by a spherical, optically thin dust shell gfer the IOTA observations. The filled triangles represent IRAS data.
amorphous carbon with a single grain size of Q:61, and with The three curves represent models witfiedent opacities for amor-
density proportional to~2. The real circumstellar environmentphous carbon. RM: Rouleau & Martin (1991), CO: Colangeli et al.
around R CrB is likely to be much more complex. However, if1995), BU: Bussoletti et al. (1987}, is the temperature at the inner
dust ejection occurs frequently and in random directions, suepHndary (i) of the optically thin dust shelt, is the optical depth of

a simple, spherically symmetric shell model may be regard@gust shell defined at 0.56n. b) The filled diamonds represent the
as an apprOXimation of the Complicated distribution of maté:, H-, and K’-band visibilities observed with IOTA. The filled cir-

rial. An effective temperature of 6750 K and a radius ofRE0 cles rgpresent thi¥’-band visibility obtal_ned by speckle interferom-
. . try with the 6 m telescope at the Special Astrophysical Observatory,
are adopted for the central star, as described in Paper |I.

e . sia (Paper I). For each of the RM, CO, and BU models, the pre-
temperature distribution in the shell is calculated from the thefieq visibilities in thel. H. andK’ bands are shown.

mal balance equation for an optically thin dust shell. The in-
put parameters of our model are the temperature at the inner
boundary and the optical depth of the dust shell. We use the approximatelg100 K and+10R,, respectively, for a given
optical depth at 0.5am as the reference optical depth of thepacity data set.
dust shell. At the time of our IOTA observations, the star was at In Fig. 2b, we show a comparison of thk, H-, and
maximum light, and there were no obscuring dust clouds in the-band visibilities obtained with IOTA, together with the
line of sight. Therefore, unlike the studies presented in PapeKl-band speckle visibilities from Paper I, with those predicted
the empirical adoption of extinction due to an obscuring duggbm the three models. It should be noted that these predicted
cloud in front of the star is not necessary here. visibilities are calculated in the same manner as the observed
Figure 2a shows a comparison of the observed SED avidibilities are derived (see Eq. (A.3) in the Appendix A).
those predicted by the spherical dust shell models. Thfgerdi We also note that th&’-band speckle visibilities obtained at
ent models are calculated with thre@dient opacities of amor- near-maximum light in 1996 and at minimum light in 1999
phous carbon obtained by Bussoletti et al. (1987) (AC2 sashow no significant dierence within a cut4d frequency of
ple), Rouleau & Martin (1991) (AC1 sample), and Colangelil3 cyclegarcsec (see Fig. 2 in Paper I), in spite of a bright-
et al. (1995) (ACAR sample). The observed SED can be repress diference of 3.5 mag in the visual and-ef mag in the
duced well with models whose inner radius is 60F80and L andM bands. Therefore, it would be reasonable to use these
inner boundary temperatures are 950-1050 K. The uncertapeckle visibilities for the present study to cover spatial fre-
ties of the inner temperature and inner radius are estimatedjteencies smaller than 13 cyclascsec. In the discussion here,

------ T,,=1050K, r, =59R, ,7, =0.25, CO

T. = 950K, r. =78R, ,7, =0.28, RM

in in * 14

— —T. =1000K, »,_=61R, ,7, =0.31, BU
in in * 14
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we show only the visibilities obtained at near-maximum light =
in 1996 for visual clarity. Figure 2b shows that the three mod-
els can reproduce the andH-band visibilities observed with
IOTA, although the predicted visibilities are somewhat higher

in theH band. Q

The high J-band visibility observed with IOTA suggests
that the contribution of the central star is dominant indteand
and that the #ect of scattering is small even in thkeband,
where the contribution of scattered light is expected to be tfén%
largest among the three bands. It suggests that the grain siz&’
in the dust shell may be rather small. This observational restilt
is consistent with the result of the simple analysis of the ex-
tinction curve of an obscuring dust cloud in front of the star
described in Paper I. In Paper |, we show that the extinction &
curve of the obscuring dust cloud in the wavelength region '
from theU to thel band can be approximated &3P, and
p changes from-0 to ~1, as the cloud disperses and becomes
part of the optically thin dust shell (see Fig. 5 of Paper I). o
Since the extinction curve of amorphous carbon can be approx-Y
imated byecA~! in the small particle limit (2a/1 < 1, where B
a is the radius of a spherical grain), the grain size is consid-
ered to be small enough to fulfill the small particle limit in thesjg. 3. An example of the intensity distribution of a model with a
UBVRI bands when the cloud becomes part of the opticaldyoup of dust clouds, which are randomly distributed at distances of
thin dust shell. We can therefore estimate the size of grainsbetween R, and 20R, in the plane of the sky. The intensity is repre-
the optically thin dust shell to b&£0.01 um, which satisfies sented in a logarithmic grayscale, where the brighter gray corresponds
2ra/A < 0.1 for A = 0.55um. With such small grains, the con-to the higher intensity. The five intensity peaks located near the central
tribution of scattered light is negligible, resulting in the higftar &) correspond to newly formed dust clouds. The ring-shaped in-
J-band visibility. This shows a marked contrast with the case tgpsity dlstrlbl_Jtlon re:?ults from limb brightening of the inner bound-
HD 62623, where the observaeband visibility is lower than 21 f the optically thin dust shell at 78, (18 mas). The projected
s baseline used in the calculation of the visibilities is shown by the solid
the H- andK-band visibilities, presumably due to a presenge .
of large grains (Bittar et al. 2001).

For theK’ band, the predicted visibilities arel0% lower Lo . )
than the visibility obtained with IOTA. Given the complex nadust shell. We distributed a certain number of spherical dust

ture of the circumstellar environment of R CrB on the one ha/fPuds randomly in the region betweer: ry andr. All clouds

and the simplifications adopted in our models on the oth@f€ @ssumed to emit as a blackbody of the same temperature

hand, it is dfficult to draw a definitive conclusion about thi2nd 0 have the same radius, which is adjusted so that the total

discrepancy of-10%. The small discrepancy may be due to flux Qf the c_Iouds, t_he optically thin dust shell, ar_1d the centr_al
slight deviation from spherical symmetry godto a presence star is consistent with the observed SED. Tentatively assuming
of clumps, which are plausible for R CrB. a group of five clouds, we generated 10 random distributions

of hot dust clouds for a given set ofi( r2). We adopted a
fixed value of 2R, for r; and four diferent values of 1R,,
4.2. Cloud model: Central star, optically thin dust shell, 20R,, 30R,, and 50R, for ro. An example of such models is
and a group of dust clouds shown in Fig. 3, where a group of five intensity peaks result-
ing from hot dust clouds can be seen together with the large
Alternatively, this small discrepancy can be interpreted as Rb-brightened, optically thin dust shell.
indication of the presence of an additional component, which Figure 4 shows a comparison of the observed SED and vis-
is more compact than the optically thin dust shell with the inbjlities with those predicted by the models with five hot dust
ner radius of 60-8R,. In fact, such a discrepancy between okxiouds out of the line of sight, in addition to the optically thin
served visibilities and predictions from two-component modedfyst shell discussed in Sect. 4.1. The parameters of the op-
had already been found in the study of the SED and visibilifitally thin dust shell are the same or only slightly changed,
obtained at minimum light (Paper I). Although we tentativelgompared with those derived with the two-component mod-
assumed the presence of only one additional obscuring dgit Figure 4b shows that th€-band visibility observed with
cloud in Paper |, it seems to be more realistic to postulate thetra is well reproduced by the models, while the agreement of
there is probably a group of several newly formed dust clougie H-band visibility is now slightly poorer than with the two-
close to the central star. component models. It is beyond the scope of the present work
In order to see if such a picture is consistent with th® construct a more detailed model such as three-dimensional
observed SED and visibilities, we constructed models withradiative transfer models including dust formation processes,
group of dust clouds, in addition to the extended optically themd we only suggest here that the small discrepancy found in

40 -20 0 20 40

(mas)
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....T_~1000K, 7, =67R, ,7, =0.22, CO ] consisting of the central star and an optically thin dust shell

—T,= 950K, r,=78R, 7, =026, RM 1  With an inner radius of 60-8®&, and temperatures of 950—

— — Tip= 980K m,=70R, .7, =027. BU 1 1050 K. TheK’-band visibilities predicted by these models are
= found to be~10% lower than the observed-band visibility.

It is possible to attribute this discrepancy to the simplifications

1 adopted in the two-component models. On the other hand, we

7 have also shown that it may be due to the presence of a group

of newly formed dust clouds close to the central star. The ob-

1 served visibilities and SED can be reproduced simultaneously

r «  With such models, though not perfectly, if such a group of dust

e b i . .’~...d clouds extends to a radius 620 R, (~5 mas), with the tem-

1 10 100 perature of each cloud1200 K.

/7 =1200K, R_=3R
cl cl *

-15 :, '/ 5 clouds out of the line of sight

Appendix A: Data reduction procedure

The interferograms obtained with odHK’ beam combiner
are spectrally dispersed Michelson interferograms (see Fig. 1).
Each pixel column of the interferograms contains a one-

Visibility
0.5

L b T === 2 dimensional projection of the two-dimensional Michelson in-
5 clouds out of the line of sight 7,=1200K, R =3R, | terferogram of a particular spectral channel. The spectrally dis-
...... T, =1000K, 7, =67R, ,7, =0.22, CO J persed Michelson interferograms cover the three near-infrared

T,= 950K, r, =78R, ,7, =0.26, RM B band passes] (1.04—1.44,um), H (1.46—1.84pm), and K’
— — T, = 950K, 7, =70R, ,7, =0.27, BU {  (1.94-2.30um). The R CrB data consist of five pairs of the
o ‘ L ‘ L ‘ L ‘ ‘ ‘ object and the reference star data sets.
0 20 40 60 80 100

The derivation of thel-, H-, andK’-band visibilities con-
sists of the following image processing steps:
Fig. 4. Comparison of the observed SED and visibilities with SEDEL) After flat-fielding, each interferogram is processed in the
and visibilities predicted by models consisting of the central star, following way: the power spectrum (squared modulus of the
optically thin dust shell, and a group of five newly formed dust cloudfourier transform) of the one-dimensional Michelson interfer-
as shown in Fig. 3. The dashed-dotted lin@jmepresents the contri- ogram of each spectral channel is calculated, and then the av-
bution of the group of newly formed dust clouds in the RM modeprage over all power spectra of all spectral channels within a
See also the legend to Fig. 2. chosen wavelength region (e.d, H, or K’ band) is computed.
The resulting spectrally averaged power spectrum of an inter-
rogram consists of a central peak and two symmeffiaris
aks.
Next, the detector and photon noise bias terms in each spec-
F_rally averaged power spectrum are compensated.
@ From this bias-compensated, spectrally averaged power

Spatial Frequency (cycles/arcsec)

the K’-band visibilities may be due to the presence of a gromﬁ
of newly formed hot dust clouds. The temperature and the s
of the dust clouds are found to be approximately 1200 K a
2-3 R,, respectively. We also calculated SEDs and visibil
ties with a group of 10 clouds. However, as long as the radi : - >
of each cloud is properly adjusted to reproduce the observEgctrum, the following squared raw V'S'b'“%bj OF Hiep 1S
SED, the number of dust clouds does not have a mafece derived. The squared raw visibility3,; or 4f) is the ratio
on the resulting visibility functions in the relevant spatial fre0f the integrated @-axis fringe peak intensity in the power
guency range. The parametgrdoes not have a huge influencéPectrum € numerator of Egs. (A.1) or (A.2)) and the cen-
on the resulting visibilities, either. What matters is the globH@! peak intensity£ normalization integral in the denomina-
extent of the group of dust clouds, namely It turns out that tor of Egs. (A.1) or (A.2)). The squared raw visibiling,,; of
r, ~ 20 R, can reproduce the observée H-, andK’-band an individual interferogram of the object and the squared raw
visibilities fairly well. The adoption of smallerf ~ 10R,) or  Visibility 7 of the reference star are given by
larger €2 ~ 30R, and~50R,) values leads to poorer matches 2o\ im )
to the observed&’-band visibility. , o Ji,” V(A Bpobi) S3,(4) da

Hobj = ) (A1)

A
il Sid

5. Concluding remarks

A2\ 2 2
t Ve . (1,B S (1) da
The first long-baseline interferometric observations of R Cr2 ref Ji, Vrer(d: Bpret) Sier() .

have been carried out at the IOTA interferometer, using our ;11 f Sfef(/l) da
new JHK’ beam combiner, which enables us to record inter-

ferograms simultaneously in th H, and K’ bands. Thel ng.(/l, Bp.obj) andvrzef(/l, Bprer) denote the squared visibilities
and H visibilities and the SED obtained in the same periodf the object and the reference star at the spectral chararel
can be reproduced simultaneously by two-component modatghe projected baselin® op; and By rer, respectivelySop;(1)

(A.2)
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is the spectral weighting function, which depends on the spec- The calibrated visibility/ obtained for the wavelength in-
trum of the object, the atmospheric transmission at the timetefval from; to A, is assigned to the mean spatial frequency
the observations, the filter transmission, and the detector sensi- 2

.. . . . . . 2 2

tivity. Sref(1) is the corresponding spectral weighting function Ll Bp.obj/ A - Sg,;(4)dA
for the reference stat; and., are the wavelength limits of the 'meanobj = f/lz S2 (1) da ’
chosen band pass (e.gd,,H, or K’ band).top; andt,e are the Z
instantaneous contrast degradation factors during the recording

of an interferogram. These contrast degradation factdrsrdi

from frame to frame because of the varying overlap of the two

telescope point spread functions (PSFs). Finally, the measuR&Erences

calibratedsquared visibilityv” of the object (in the wavelength Asplund, M., Gustafsson, B., Lambert, D. L., & Rao, N. K. 2000,

(A.6)

interval from; to A,) is given by  A&A, 353, 287 _
Bittar, J., Tuthill, P., Monnier, J. D., et al. 2001, A&A, 368, 197
2 _2 A2\ 2 2 . . . . . . i .
Vz ~ <Hop> Vet s Vobj(/l, Bp.obj) Sobj(/l) da a3 Buszcgitg, 7I%),Z(é‘,;)langell, L., Borghesi, A., & Orofino, V. 1987,
<> [ s2,()da ’ "~ Clayton, G. C. 1996, PASP, 108, 225

Colangeli, L., Mennella, V., Palumbo, P., Rotundi, A., & Bussoletti,
where<y§bj> is the ensemble average squared raw visibility of E. 1995, A&AS, 113, 561 _
the object (the ensemble average is calculated over all interfeyck, H. M., Benson, J. A., van Belle, G. T,, & Ridgway, S. T. 1996,
ograms of the object)su2,> is the ensemble average squared AJ 111,1705 N
raw visibility of the reference star, ahges is the approximatel Fadeyev, Y. A .1986’ in 1AU Coll. 87, Hydrog?n Deficient Stars and
ity C » e > app hately Related Objects, ed. K. Hunger, D. Sciverner, & N. K. Rao
known visibility of the reference star. Equation (A.3) is valid, (Reidel: Dordrecht), 441

since the average contrast degradation factig> and<ter>  Fadeyev, Y. A. 1988, MNRAS, 233, 65

are nearly identical and,; is approximately given by Feast, M. W. 1996, in Hydrogen-Deficient Stars, ed. C. 8ede &
T, ) U. Heber, ASP Conf. Ser., 96, 3
> N Vii(4, Bprer) Sigg(4) da Feast, M. W., Carter, B. S., Roberts, G., Marang, F., & Catchpole, R.
ref ~ o : (A.4) M. 1997, MNRAS, 285, 317
i) Seyda Loreta, E. 1934, Astron. Nachr., 254, 151

_ Ohnaka, K., Balega, Y., BEker, T., et al. 2001, A&A, 380, 212
The visibility of the reference staf,es at the mean spatial fre-  (paper 1)
quency O’Keefe, J. A. 1939, ApJ, 90, 294
A Payne-Gaposchkin, C. 1963, ApJ, 138, 320
le Bp.ef/A - SZ4(4) dA Rouleau, F., & Martin, P. G. 1991, ApJ, 377, 526
T (A.5)  Traub, W. A. 1998, SPIE Proc., 3350, 848
fh S da Traub, W. A., Ahearn, A., Carleton, N. P, et al. 2003, SPIE Proc.,

. . . . . . . 4838, 45
is derived from its uniform-disk angular diameter estimated Weigelt G., Beckmann, U., Berger, J., et al. 2003a, SPIE Proc., 4838

the method of Dyck et al. (1996). The accuracy of the calibrated 1g1

visibility of the objectV strongly depends on the similarity ofweigelt, G., Beckmann, U., Berger, J., et al. 2003b, in preparation
the contrast degradation factot$o,> and <ter>. This simi- Yudin, B. F., Fernie, J. D., lkhsanov, N. R., Shenavrin, V. I., &
larity was tested by reducing fiveftBrent pairs of objectand  Weigelt, G. 2002, A&A, 394, 617

reference star data sets and by image motion data of the two

telescope PSFs recorded during the data acquisition.

fmeanref =



