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I. Abstract

The aim ol this work 15 to determune the physical and geometrical parameters characterizing the %}

iant S-type star nt' Gru and its circumstellar
enviranment . These parameters come from the literature and from the fit of the [SCVSW

S spectrometric measurements with the radiative

: transfer numencal code DUSTY. The fit of the interferometric AMBER/VLTI measurements with an analytical thin-layer model reveals the
existence of a double circumstellar laver
B Il. S-tvpe star characteristics 1. Central star parameters
o) INTRINSIC EXTRINSIC Pil Gru
. Spectral feature Zri) bands General description intrinsic irregular variahle of type Srh
Variation cvele 150 dayvs
Technetium | c=rich | & kLT o :
K-[12] 086 <) R Distance 153 pe
F(12pm)F(2.2pm) =(.1 <. 1 Hinary nature Double
; [2.71" of separation, w0 that the compani ficih be meghecied)
Circumstellar dust letectal ictectahbl AT | e
ISICHIAF s Sl 1 Linaciectan
| Ircy indi 1l brightness brnightness
: Visual magnitude 5.4 6.7
Mass-loss rate 1] < | (4
e 1" C/O ratio (.97 (1,05
Ratio of 5 stars 64 £5% 16459 : :
BT medaliscarbod) Eflective temperature 1100 K 1000 K
Mass (M_) I 1o ~5 5 1o 2
ok 1.5 10 2 Angular diameter |9 mas 25 mas
Evolutive scenario M-5-C iacm Ba-S
{RGH or E-AGH) Lllﬂ'l]rll_'niﬂ:n' TR0 L':: 1 | &N L-:'
IV. Fit of the ISO spectra with DUSTY
Dust feature
" P Chemical composition 50+5% of Silicate and
30£5% of Corundum
Ty Condensation | 500
., temperature (K)
b
T, Inner boundary 37+1
™ radius (mas)

Optical depth (@ 10pm 0.01620.001

Dust density oe 1.7
e distribution
- r.-‘-'l,._.—\__l_ -\'"‘-\-'\-\__\__\_‘_ = :
# s = Single grain size 0.1
™ ket | distribution (pm)

Thickness (in r, ) 5000

V. AMBER/VLTI observations

AMBER (Astronomical Multi Beam Recombiner) is the VLTI beam combiner,

operating in the near-infrared, using optical fibers.
The instrument can operate at a resolution up to 104

and delivers spectrally dispersed visibilities.

“ X Gru was observed on 20050714 with the
spectral mode.

% lis calibration star & Gru, of spectral type M4, 51a,

single AT-VLTI baseline E0-GO (16m, 7I1° in the lovw-resolution (R=35) K-band

was ohserved under the same instrumental condifions,

Dk Photl

Fhot2 IF

Short exposure frame of the & Gru signal
on the AMBER detector,

First column (D) : masked pixels (dark
CurFEns),

Second (Photl) and Third (Phot2) columns :

beams coming from the first and the second
telescope respectively,

apectial Direchion

Fourth column (IF) : fringe pattern obtained
by superposition of the two beams.
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apalial Direction

g . Calibrated spectrum normalized
Calibration process :

I'wo-layer modeling of the circumstellar environment of 1! Gru with VLTI//
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Expression of the emergent intensicy,

dL=(Si—1:)d;

solution of the radiative transfer equation ﬂnuqli ;

with :

dnzﬁﬁ ds

P point intensity :

{4 {F,g}'—_ Bi{ ?:r.rfr}e

If we consider :

No scattering :

i
()

Expression of the global aptical depth for a geometrically thin layer :

f

Il'.l
[ F. F
Til j_‘..,,-]‘;'}_' K| ) }F{ J"-mr.ﬁ] with : K‘,‘i:—.’{?&n
p

4
\ ol J ¥

., " —
B E g v ddar inmnnn

g

bty M

e

and ; .||F|: FTout 19} —Four COS ﬁ_ B[ Fin—tout Sin ﬁ}-vl.';;-": = Foui :Siﬂz 9 B "-|'

“ core » direction (0 Se<g, )
un () [

Output radiation dominated
by material located at the inner boundary (P’).

Femperaiure in P’ equal to the
inner boundary temperature ;

Tn'.:h': -_ Trrl

I (€)= Ba(Tin) x| Ein
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ISO/SWS spectrum of & Gru.

Absorption feature between 2.4 and 2.6 ym
corresponds to H,0 or CO molecules,

Minimization of the correlated spectrum (Fx V)
simultaneously fits the visibifity and the spectrum :

: s Parameters ey
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Y Cosmetics and flat field Inner boundary temperature (K)
v Image selection criteria ;. , | iy Innl!r Imll,l',ldgn’ jjlﬂ_llll mat _*
_ . Outer bounda dius (mas)
v Spectral calibration O O R TRt el T : : _:Z : '
v Instrumental calibration ! Interferometry gives complementary kn
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