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Prospective(s) of imaging
with VEGA
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=" Imaging with interferometry
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~Image-reconstruction software = '

Many free parameters:

Super-parameter,

prior,

Initial image

Convergence?
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Problems Workarounds
N >>N- | Regularization
pixels observations
Weak phases Y 1 [ o)
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Ky LImits, noise

Example : disk simulation « observed » with VLTI/AMBER

Simulations AMBER
Model . Reconstruction MIRA

Moise 0.1
Step 1

IIIIII JIII IIII IIIIII|II|II|IIIII|IIIIIII I. I'I,I|I|I fl,l,l,l,l,l, ll' ll' ll' ll' II,I,I,II II IIIII IIIII IIIII IIIII IIIIII|I II II IIIII IIIII IIIII

Moise 0.3
Step 1

Moise 0.8 ¥
Step 1
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_Imits: UV plane

Example : disk simulation « observed » with VLTI/AMBER

Simulations AMBER
Model . Reconstruction MIRA

MNoise 0.05

Noise 0.05
Step 1 S

tep 2

Moise 0.05
Step 8

Noise 0.05
Step 3
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"Hyperspectrallimaging

. Dust (Inner sublimation rim)
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Hyperspectral imaging

self-calibration : differential phases in
the image-reconstruction process!
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‘How does it work?

elf-calibrated dataset
(V2 + CP + phases)

10
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10— 3 L 'h ALTIK .uﬁ ! |.|"", I‘ |‘|I|q
b | . 005 100 200 T -
< o5 l“ 1 > - Sp Freq. (cycleslarcsec) O be re I n e d =
E ] @ & T T —
ook “‘ Llage shide ! l|l""' I H g ,l j’ 1 § or l 3
: 100 200 = ! ! ) S of
=~ sp Freq (cycleslarcsec) '%20 ;FJJ'- | “" l : i ;’- °F l l'“' I : ' "' | l 'll
= T [o) LA = E
g9l s iy Jp'“. s P
] 3 = LR J"‘,{‘M A, ]
o ﬁ 0 100 200
g of | ||“' | (11 "' ' I '|| w"“"‘r M?‘f Sp. Freq. largest baseline (cycleslarcsec) e o rm a n Ces
'.' N N 3
S £ 2 40+ h b % ; -'Ih L
Sp. Freq. Iargest baiellne (cycles/arcsec.) 215 2t 217 218 218 8% M e lllm .
Wavelength (um) B s5of

| 'I'I 1N |",I7 T e eStimateS!

\\ 4 Sp. Flroeoq (cycleslarcszgg)
\ // Iterative / \\
\ / process \
\ / \
\ // \
N , X

Image reconstruction Image reconstruction ] .
with MIRA (V2 + CP) with MIRA (V2 + CP + phases) Final image cube

o

L) VCLLUA
e Pars



CHARA Collaboration Year-Seven Science Review

maging wi

VEGA can produce images (3/4T)
1% step: imaging tests on theta ori C

2" step: propose dedicated |mag|ng

s Ima JIJJ

° cerzielieiel - | *"
Jm,gmg ,Mﬁg
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21 lmaging 2 « mer- 3] » nebula In
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VEGA 2008 observations

40 20 0
u[10%2]

Diff. phase [°]

=> UV coverage not enough to get
relevant astrometry :
& => SNR not enough to get relevant |
: spectral variations

-

LN A T

HD43445, 11:05
Thetal OriC, 10:47 —— -

i |
9k \'ll_ [ \,;

Data reduction: Kraus
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Programme

‘Imaging Theta Ori

Objet

Date
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Nbr Obs
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N Imaging with VEGA™?

VEGA can produce images (3/4T)
15 step: imaging tests on theta ori C

2" step: propose dedicated imaging
programs

[

Imaging the diskiofalBestar:

Request for Observing Time at the CHARA Array
For the Period
April I — August 30, 2011
Type only within boxed areas immediately after hyphens

A. P.I. Name — Florentin Millour
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_etars studies with VEGA

Delaa et al. Various Be stars (PhD thesis)

Meilland et al. Delta Sco S
combined AMBER + VEGA of | | i

| I

. —"‘|'||"' JuJ'UK Mvﬂwﬁ\ﬁ-ﬂ\_w SNPLIS 8 NN Pt

AMBER resolves both the blnary
and the line em|SS|on' ,

o~ el
New orbit solution: Change the period, inEN
all other parameters remain the same

- ——t
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+20T0 g — 2011

:Periastron passage close to 14" of July |
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Delta Sco dlsk
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a self-cal-friendly imaging program

Source : KAPPA DRA
Day : 2011-04-10
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Imaging'the disk'ot'Be'stars™

CHARA/VEGA

V2 noise 0.05
CP noise 0.01

1 point every hour

sed stations uv coverage

n
(=3
=3
o

T w

Position (m) —————>N
o

Sp. freq. (cycles/as) ————--> N

=
........

-4000 -2000

Good knowie idc J s T
‘—\_r_r\)_r Lo R P e L L pread 11 10 ....;ﬂ&n.'. ’i‘“"

" Modelofa g Convolved g  Convolved
.. Be star disk -F*- Model ;“aReconstructlon

= 60%
. - ml. s .

P e Courtesy

A. Meilland

IR

i —

NASA Exoplanet Science Institute



CHARA Collaboration Year-Seven Science Review
Imaging the diskof’

Convolved model
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= => range of feasibili
from 1 to 4 mas disk size... OK for Kappa Dra!
BUT lots of asymmetries induced by

large noise on closure phase (to bhe verified)
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[supergiant] stars
Case-study proposed by A. Chiavassa, O. Delaa
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[supergiant] stars
Case-study proposed by A. Chiavassa, O. Delaa
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T )

- Influence of the star size

Convolved model
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VEGA is able to produce images of stellar
objects

typically 1 rﬁas < size < 3 mas
=> need for shorter(') baselmes
(i.e. Theta Ori C will JJIIJ“'JJF)
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