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VLTI - AMBER/MIDI Observations

Four 8.2 m Unit Telescopes. Baselines (UTs) up to 130m
Four 1.8 m Auxiliary Telescopes (Ats), baselines 8 — 200m Y

"4 Cross Track
/ ; Instrumentation

Unit Telescopes

:; Laboratory
AMBER: Near-Infrared
K-band (2.2 ym), 3-way beam combiner
Spectal resolution R=1500 (medium resolutions)
(UT S) Delay Lines

+—Long Track

MIDI: Mid-Infrared

N-band (8-13 uym) 2-way beam combiner.
Spectral resolution R=30 (PRISM), HIGH-SENS
(ATs, UTs)

Projected baseline varies: 10-130m

V}

Q . VLTI Stations
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data reduction
AMBER

Amdlib package (version 2.1) with the yorick interface
(provided by the Amber consortium by Jean-Marie Mariotti Center)

MIDI

MIA+EWS software package, version 1.6 (http://www.strw.leidenuniv.nl/~koehler/MIDI)

I MIETVALODTVE2ZTRAZOREBLOPARS PRAO |
Blackbody Ob=scrved Flux
"ERodel continuum - Stellar

modeling

- st scattering

W W

AMBER/MIDI (atmospheres + molecular layers)

Uniform disk, Gaussian model

o
the complete self-excited dynamic atmosphere models '
(P and M) of Mira stars by Scholz

(Ireland et al. 2004 a,b, Woodruff et al. 2008).

TWarrelempgih Qg

MIDI (dust shell) -

The radiative transfer code mcsim_mpi
(Ohnaka et al. 2006a)

£ ikyiFor €l [ o

(Wittkowski et al. 2007)
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http://www.strw.leidenuniv.nl/
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AMBER Observations
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We estimate a continuum photospheric angular diameter of A phot = 9.9 + 2.4 mas




The calibrated MIDI flux spectrum
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The calibrated MIDI flux spectrum

600 T T T T
F RR Aql E
| VLTI/MIDI ]
| Epoch F, &, : 1.77 ]

400 ]

ptts ]

o ILRTTE N ]

L ¥ **| i
et Fh +

zoor % + s THy sxs 44

L ¢ i
0 I I I I
8 ] 10 11 12 13
Wavelength [um]
The cahbrated MIDI v1snb111|.y

1.0 T
F . pb: 119.63 pa: 59.78 A
- RR Aql . Eb; 128.64 Sa 63.28 |
[ VLTI/MIDI % pb: 45.65 pa: 44.12

08[ Epoch F, 0, : 1.77 o Pb: 44.44 pa: 43.96

06— —

04 __ %y o e R

% o
3 & 0 ]
L g - = ]
02l Rz gn ww WE i
Mh g1 R TEIT u EE hp oans ** 3] ﬁ*u*utuut 1

9 10 11 12 13
Wavelength [um]

The equivalent UD diameter — fit
T T

80

N Y @
=] = O
T T T T T T T T T

o

[ RR Aql pb: 119.63 pa: 59.78 |
VLTI/MIDI pb: 128.64 pa: 63.28 -
> pb: 45.65 pa: 44.12
[ Epoch F, &, : 1.77 pb: 44.44 pa: 43.96 ]
gk RRR RRR RER AR 2% 238 242 228 284 44
22 % ]

gz%
'S ]

3|
Rk kkk RRk RRE PR IIRIER kikittﬂi**ﬂtﬂt_

@

9 10 11 12 13
Wavelength [um]

The equivalent Gauss diameter - fit
T T

80

40

20

[ RR Aql pb: 119.63 pa: 59.78 |
VLT[/MID[ pb: 128.64 pa: 63.28 4
X pb: 45.65 pa: 44.12

[ Epoch F, &, : 1.7 pb: 44.44 pa: 43.96 ]
2 KRR KER KRR RAR KR KRR KRR RXR R RRK Q?;

x R%% ]

@

9 10 11 12 13
Wavelength [um]

Equivalent UD diameter (mas) Visibility amplitude MIDI flux f, (Jy)

Equivalent Gauss diameter (mas)
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The cahbrated MIDI v131b111ty
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The cahbrated MIDI v151b111ty
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MIDI flux f, (Jy)
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N-band flux = intra-cycle variations

The calibrated MIDI flux spectrum
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MIDI flux f, (Jy)
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Modeling

dynamic model atmospheres + radiative transfer code

The cahbrat,ed MIDI v131b111ty The callbrated MIDI flux spectrum
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Model parameters: specific Model (phase): M18
optical depth of AL203 and silicates: 0.0; 7.5
inner boundary radii in: 4.9
density gradient p: 2.5

dust chemistry of RR Agl contains silicate grains alone (Lorenz-Martins & Pompeia, 2000)
—> can be confirmed by our study ? (work in progress)
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Summary and Conclusions

long term study of Mira variable RR Ag|
e NO intra-cycle visibility variations

e NO cycle to cycle visibility variations
X expectation

N-band photometry variations

Modeling : self excited dynamic model atmospheres + radiative transfer code

silicate grains alone ? (work in progress)
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Future work [/ outstanding questions
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