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Abstract: \We present the first MIR spectro-interferometry of the LEY n Carinae
(Wieigelt et al. 2008). The obsersations were performed with the AMBER
instrument of the ES0 VLTI in Dec. 2004 and Feb. 2005. The aim of thiswark isto
study the wavelength dependence of n Car' s optically thick wind region with a high
spatial resalution of 3 mas (11 AUY and high spectral resolution. The ohservations
were carried out with three 8.2 m Unit Telescopes in the K band. The raw data are
spectrally dispersed interferograms obtained with spectral resolutions of 1,500
(MR-K mode) and 12,000 (HR-K; Fig. 1. The ohservations were performed in the
wavelength range around bath the He | 2.0539 pm and the Bry 21686 um emission
lines. The spectrally dispersed interferograms allaw the investigation of the
wavelength dependence of the wisibility, differential phase, and closure phase. If
we fit Hillier et al. (2001) model visibilities to the ohserved AMEBER wvisihilities, we
obtain 50% encircled-energy diameters of 4.3, 8.5 and 9.6 mas inthe 217 um
continuum, the He |, and the Br y emission lines, respectively. The AMBER
measurements are in good agreement with predictions of the radiative transfer
madel of Hillier et al. (2001). Cur ohservations support theoretical models of
anisatropic winds from fast-rotating, luminous hat stars with enhanced high-velocity
mass lass near the polar regions.
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Fig. 1. Left: WLTI, n CarfHamunculus nebula (HST). Right: Spectrally dispersed VLTUAMBER
Michelzon interferograms of n Car. The two panels show the spectrally dispersed fringe signal
{IFy as well asthe photometric calibration signals from the three telescopes (P1-P 33 in high (HR,
AAN=12,000; upper panely and medium spectral resolution mode (MR, AL = 1,500; lower
panely. In both panels, the bright regions are the Doppler-broadened Bry emission line.
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Fig. 2. AMBER
observahles derived from
our n Car medium
resolution data around
the Bry and He | line
(spectral resolution 1,500;
Dec. 2004). The pink
curves (top) show the
spectra, followed by the
derived calibrated
vigibilities {red, areen,
blue). Inthe second and
third row, the differential
phase {OF) and the
closure phase (CP) are
presented. The verical
grey line marks the rest-
wav elength of Bry and
He | {left errar bar:
cantinuurm; right errar bar:
linej.

Fig. 3. Spectrum {pink) and
calibrated n Car visibilities {red,

i h gree, hlue) derived from aur
a4} i AMBER data taken with high
spectral resolution of Ada = 12,000
within the Bry {Feh. 20048).
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Fig. 4. Comparizon of the AMBER
spectra and visibilities with the

T madel predictions of Hillier et al.
1 = -9 4 {2001} The figure displays the

1 : = ' - v = = szpectra {upper row) and visibilities
1 (lower three rows) of the four
AMBER measurements {red) and
the corresponding data of the
Hillier et al. moadel {green). Inthe
case of the He | line, the
differences are larger, indicating a
{ different physical process involved
1 intheline formation (Mielzen et al.
2006, Hillier et al. 2008).

Fig. 5. Left: Comparison of the
AMBER visihilities (filed green
squares; baseline range 28-849 m)
as a function of spatial frequency
with the model predictions of Hillier
et al. 2001 {red lines) for the
continuum {upper paneh, the
central wavelength of the Bry, and
He | ernission line {hottarm). The
blue triangles are the VINCI k-
hand measurements from van
Boekel et al. {(2003). Right. Center-
to-limh wariation of the
manochromatic Hillier et al. {20013
madels for the wavelengths
indicated by the lahels.
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Fig. 6. Polar diagram showing 1-0
diameter fits of the measurements
as a function of position angle for
the continuurn region nearthe Bry
line. The 1-O diameters are the
results from the fits of the model of
Hillier et al. {2001} to the ohserved
vigibilities. The hlue line represents
the best ellipse fit of the diameters
(the continuurm Hillier diameter
Oy COrrEspoNds to 2.33 mas
FAWHM).

Results: Ve resalved n Car' s optically thick wind region in the continuum and
within the Bry & He | line (Figs. 2 & 3). From a Gaussian fit of the K-cantinuum
visibilities (haselines 28-88 m), we ohtained a PAHM diameter of 4.0 £ 0.2 mas.

The AMBER wisibilities are in good agreement with the radiative transfer madel
predictions from Hillier et al. (2001; Figs. 4 & 4}, If we fit Hillier et al. model
visihilities to the observed AMBER emission line visihilitie s, we obtain 50%
encircled-energy diameters of 4.3, 5.5, and 9.6 mas in the K-bhand continuum, He |,
and the Br y emission lines, respectively.

In the K-band continuum, we found an elongation toward position angle 128 £15°
with @ projected axis ratio of 121 £ 0.08 (2-Dvisihility fit). This result canfirms the
eadier finding of van Boeckel et al. (2003} and supports theoretical studies which
predict an enhanced mass loss in palar direction for massive stars rotating close to
their critical ratation rate (e.q., Dwarkadas & Cwiocki 2002).

Far both the Bry and He | emission lines, we measured non-zera differential and
closure phases within the lines (Fig. 2), indicating a complex, asymmetric object
structure. Wi developed a physically motivated model which shaws that the
asymmetries measured within the line wings are cansistent with the geametry
expected for an aspherical, latitude-dependent stellar wind (Weigelt et al. 2006).



