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“Basic’” interferometer
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3T :mnomode spectro-interferometer
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Spectrograph i/
and detector |}
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The AMBER raw dat
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Spectral calibration

Spectral Shift Adjustement
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Spectral calibration

Fully Calibrated Spectrum

pray
I=
S
o
=
E
S
=
)
@
o
p)
=
@
N
™
E
—
o
=

C V2010
He I 2.037
He | 2.059
CIv207
CIv2079
CIV2139

Wavelenath (um)

“N SITE < A sservatorio / o
... DO EENCTEN BRI oo ESO. 26/01/07




Spectral calibration

Fully Calibrated Spectrum
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The P2VM algorithm
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The P2VM algorithm

#Pixel #Pixel
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The P2VM algorithm

: 1 ( 1.8812, 12,7295)

ImageMagick: 20041226T043556.848_cal 20041226T060806.248 Vis.oif alv]x)
V

[System[: 1 ( 1.0000, 2151,0782)

amber image "AMBER.2004-12-26T07_06_28.593.fits.g2"
Frame n0 100/1000

AMBER.2004-12-26T04_35_56.848_VIS
==> AMBER .2004-12-26T04_40_50.797 VIS
Calibrated by :

AMBER 2004-12-26T08_08_06.248_VIS
==> AMBER.2004-12-26T06_13_04.722_VIS
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208

Wavelenght

L
2.08 208

20 40

Number of Pixel 2.0 208

Wavelength (m)

"cleaned" data Observables
(Complex coherent flux)

P2VM

Matrix multiplication
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AMBER observables

Complex coherent flux :
C''(A)=2NV_.u
measured on M frames

Spectrum :

Visibility :

Phase closure :
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Diff. phase :
Diff. visibility :

“Phase closure” of diff. phases :
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The amdlib library

Science data Environmental data
Calibration data

Raw Detector
data

Detector calibration:
(bad pi linearity, sub—windows definition)
Additive correction

Clean Detector (detector offset, background)
data )

extraction for each frame &|each spectral channel ) i
Instrumental Pixel to V ¢ relation

Raw visibility
(for each pair of bearn)

Instantaneous i
Triple Instantaneous
Products Differential visibility

Ppiston

Differential

bearn: instant flux

On-line display for Quick—look Analysis

Slowly variable instrumental visibility

(derived from the observation of calibrators
andfor beam inversion )
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DES SCIENCES
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Handles all the data
redlction steps, both
online and offline

GUI : Gasgano,
ammYorick, GreG
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The P2VM algorithm

in‘Erument Is stable enough between calibration and
rvations i

NR on the HZVM IS eniiv

| ;
: . . : : -
The spectral‘channels aré™tiih énough® ) M

¥

The detector cosmetics is well enough known

The wavelength calibration is OK
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The P2VM algorithm

Instrumental Contrast (10-19 March 2004
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The P2VM algorithm

in‘Erument Is stable enough between calibration and
rvations i
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The P2VM algorithm

in‘Erument Is stable enough between calibration and
rvations i

NR on the HZVM IS eniiv
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The P2VM algorithm

Lc attendu : 30.0358um
Lc estimé (sinc) : 40.0432um
Lc estimé (gaussienne) : 29.915um

0

Piston (um)
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The P2VM algorithm

in‘Erument Is stable enough between calibration and
rvations i

NR on the HZVM IS eniiv
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The P2VM

e W
R

TR TR

":'5;!;-"{-?;‘-:9&

Is vahd |

, (A8 In
gbServ

Osservatorio

trofisico di Arcetri

INSTITUT NATIONAL //

DES SCIENCES
DE L'UNIVERS

st

bration and

F. Millour, ESO, 26/01/07



The P2VM algorithm

Is
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The P2VM algorithm

raie Bracket—-Gamma
non deplace

255 260 265

avec deplacements de

255 260 265 270

1.78384 pixel sur P1 et 0.641461 pixels sur P2
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The P2VM algorithm
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Instrumental contrast on the sky

e Lab visibility : 0.85
“banana” plot On sky exp. visibility (FSU) : 0.85

AMBER_2TSTD_OBS193_0013_VIS-2 oy
—=> AMBER_2TSTD_OBS193_0017_VIS-2 On sky exp. visibility (no FSU) :  0.60

Average on-sky UT visibility : 0.20
Average on-sky AT visibility : 0.60

1

“VLTI/ UT vibrations"
OPD modulation between 0.2 & 1um

Frequency >20Hz

We have a problem

Il
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Instrumental contrast on the sky

Lab visibility : 0.85
On sky exp. visibility (FSU) : 0.85
On sky exp. visibility (no FSU) :  0.60

0.160

ov2 = 0.151
dP
Base 1

<V2>

N
o
-
o

| Average on-sky UT visibility : 0.20
I Average on-sky AT visibility : 0.60

1

“VLTI / UT vibrations"
e OPD modulation between 0.2 & 1um
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Visibilité2 Frequency >20Hz

ov2 = 0.107
dP
Base 2

0.179 <V2>

ove = 0.159
dP
Base 3
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We have a problem
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OPD measurements
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Vibrations and OPD

Kervella
2005

Conan & co.
1995
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Vibrations and flux

MACAD VLTI Fringes PSOPSDifreq=0=figain) est, 2001111-03, UT3

Kervella
2005

Conan & co.
1995
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Vibrations and flux
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“transfert function’”

2004-12-25 : fuxthreshold-3
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“transfert function’”

HD 75063 CM HD 93030
2004-12-25 : guxthreshold-3 06 T
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“transfert function’”

HD 75063 CM HD 93030
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“transfert function’”

HD 75063 CM HD 93030
2004-12-25 : guthreshold-3 S it
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“transfert function’”

HD 75063 CM HD 93030
2004-12-25 : guthreshold-3 S it
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“transfert function’”

HD 93030
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Differential phase bias
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“Today's” performances

Megdiliin Spectral resolution (R=1500)

Brighlistar (K=3.5)

~ Today  Specs
Visibility 005 001
Differential visibility 001 001

Phase closure (rad) 005 002
Differential phase (rad)  0.01 001

Il
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“Today's” performances

Lowsresolution (R=35)

Brigh@istar (K=5)

—mm
Visibility (2} 001

) |fferent|al V|S|b|I|ty l“‘-m-
Phase closure (rad) ~ 0.01 0002
Differential phase rad 0.001* m-

* chromatic dispersion : amplitude ~ from 0.1 rad to 1 rad
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hat could be improved

sige :
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estimation/correction
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ffringe pattern e
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VIBRATIONS !
FINITO
Time delay between measurements

l]

T F. Millour, ESO, 26/01/07




e s
First AMBER/VLTT science

Fabien Malbet!, Romain Petrov?, Gerd Wi elg elt?. Olivier Chesneau?.

Armando Domiciano de Souza

Anthony \[eﬂlmmi‘1 Florentin Millour?, Eric Tatulli®,
and the AMBER consortium

I Laboratoire d’Astrophyvsique de Grenoble, France
2 Laboratoire Universitaire d’Astrophysique de Nice, France
* Max-Planck Institut fiir Astrophysick, Germany
1 Observatoire de la Cote d’Azur. Nice, France

5 Osservatorio Astrofisico di

The AMBER

installed at the Very Large
Telescope (VLT) combines the
beams from three telescopes

instrument

to produce spectrally dispersed
interference fringes with milli-
arcsecond angular scales in the
near infrared. Three years af-
ter installation, first scientific

(‘N I |NIVERSITE

_JUDEPH FOUR]ER Observatoire de .::lj:i .j .v\e_ur

eters give access to many new as-
trophysical fields that we describe in

this paper.

Discs and winds in young stars

The young stellar object MWC 297
is an embedded Herbig Be star ex-

hibiting strong hydrogen emission

INSTITUT NATIONAL Il

DES SCENCES  [NIGLJ,
1l /

DE L'UNIVERS

Osservatorio
Astrofisico di Arcetri

Arc etri, Italy

ject measured by AMBER does not
vary between the continuum and the
Bra line region, even though the line
is strongly detected in the spectrum.
This result demonstrates that the
line and continuum emission have
similar size scales. Assuming that
the K -band continuum excess orig-
inates in a puffed-up inner rim of

F. Millour, ESO, 26/01/07
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