


What about p/tase?A

’Q emembe’z, c[ue to t/te atmosp/te’ze:

s j;zinge motion

- ime—c[epenc[ent p/tase s/tgli of the ﬁmges

-> Shinge p/tase is lost!

/ ()

b-2m— }Q)
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What about p/zase.?

* Phases are lost in [ong—base[ine inte’zfe’zomet’zy

o How to wo’zk t/zat avound?

—get a p/tase which do not need a ’zefe’zence
* Closure p/zase

—Find a way to ’zefe’zence the p/tase ( set the « zero p/zase » )
* « Phase ’Leﬁ%ence »: use a ’ug@’zence stax c[ose-[ay

®« :Z)Q%’zentia[ p/tase »: use a wave[engt/u c[ose-by

|@ @3) Observatoire 10/09/13: F. Millowr, 2013 VLTI Sehool, 3
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Closure p/zase

Closuze p/wlse cannot be obtained with p/zases sums!
it
Noise!

Additive noises pwc[uce a p/lase wrapping
wmppec[ noisy pltases have a top-/tat distribution, when noise vaviance is /ug/z
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Closure phase
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Closure p/zase

* Closute pltase cannot be obtained with p/tases sums!
+ gtay n comp[ex p[ane to avoid p/tase wrapping:

® Phase of the bispectum = closure phase

. /4mp[ituc[e of the bispectwm = V12V2 3V31

.@ &(3) Clervasole 10/09/13: F. Millowr, 2013 VLTI Sehool, 7



Closute p/zase examp[e

* Closure p/tase measutes asymmelutes

— A non-zevo closure p/zase means asymmetiies in the object

_/4 zexo c[osu’ze p/tase means. . .

* Closure p/zase s not
stmig/tyl;)’zwa’u[ to interpret!

o
T v ™

Phase closure.

EE2 ) i
CACRA



EE2 O e
LAGRANGE ™= .

Ag

Ap=2mBsinO /A
(I)obj i (I)ref T A(I)

R
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Phase ’zq/;a’zence

e ’measu’zing a p/zase c[g’fﬁ’zence (s equiva[ent to measuring an
ang[e between 2 sounces

= Can be used fo’z asttometry
9 ﬂe [onge’z the Lase[ine, the move precise the ang[e

* The ’zefé’zence stax p’zovic[e an absolute p/tase ’zefé’zence
=> Vo mote indetermination of p/zase - imaging

.@ Q.D) Clenatole 10/09/13: F. Millowr, 2015 VLTI Sehool, 10



Phase ’zefé’zence

2 ’many p’zob[ems aﬂéct the p/zase ’zefé’zence!

— Polaization eﬂécts
—%[escope pointing eﬂécts

—Chomatic air dispersion

€D el

Example PRIMA data
(from 2012 F. Delplancke presentation)

HD66598-HD66598B (M)D 55890.211 -> 55890.363)

cmpwm—
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Residuals 20pum PTV. Fast evolution at transit
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i) gﬂé’zentia[ p/zase

[T

e %Jfé’zentia[ p/tase » can mean many t/u’ngs

— Phase c[tjyre’cence between 2 te[escopes
= ska. p/zase »

— Phase c[é,#é’zence between 2 pola’zizations

= p/tase c[tZ]Te’zence Aetween 2 wave[engt/cs
Tl /w [atte’z wi[[ be usez! next

10/09/13: F. Millowr, 2013 VLT Sehool, 12



i) ﬂé’zentta[ plzase

* Idea: take p’zof t of - c[epem[ence of
atmosp/te’zw p/zase

—1* order - ensemb[e—clisp[acement q][ ﬁinges
— 9" oucler - ﬁinges s[ope

AT S0 S Leeey 10/09/13: F. Millow, 2013 VLTI Sehool, 13



i) ﬂé’zentta[ p/zase

5 efine a work wave[engtlz channel work
5 efine a ’zefe’tence wave[engt/z channel (I)ref

o Compute p/tase clg%’zence between work channel and
’zefe’zence channel

F (I)diff 3 (I)work HH (I)ref
* [l One cannot compute c[i’zect[y p/tases clg%’zence I1]
— Caleulate evoss p’zoaluct in the comp[ex p[ane instead:
(I)diff =arg <Cwork c:*ref>
n l?q@’zence channel must not contain the work channel
( square Lzas )

19— &@ Clnatole 10/09/13: F. Willow, 2013 VLTI Sehool, 14



i) gﬂé’zentia[ plzase

o Dioblem: p/tase s[ope c/tanges with time

— Evaluate and coviect OPD piot to ca[cu[ating the ctoss p’toc[uct
=» Cn = C e2ind/

— Qgir = arg <Cn oy

Phase (deg)

%k
Cn ref>

o
— [=] o
STTTTT1T T

8e'l

002

Wavelength (um)

Piston (um)

- -
______
¥

202

2015 VLTI Sehool, 15



uINT. Fnase + B.siN(z) (am)

i) gﬂé’zentia[ plzase

* Problem: Chromatic c[llspe’zsion aﬂ;cts DP

— Evaluate and covect chromatic OPD:
OopplA)=OPD(a+b/A+c/A%+..)
a, b, c c[epem[ on pa’ztia[ watet vapour pressure, 602 content, etc.

See Ciddor 1996, Vannier 2006, Mathax 2007
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phase (Segree) plase (degree)

phase (degree)
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) ﬂe’zzntial p/zase examp[es
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Outline

. 'W/ty do we care so much about data veduction?
— What are we looking fo’c.?
— What adversities are we ﬁg/zting against?
* The inte’zfe’zomet’zy obsewables
— Al the obsevables
— Statistics
— Calibvation
e A few imp[ementations
— AMBER data veduction
— MIDI data veduction

i Conelusions
|@ @3) Observatoire 10/09/13: F. Millowr, 2015 VLTI Sehool, 18



The interferometuist problematic

* Estimate « p’zope’zly » ﬁinge contrast & p/zase
— Phecise measurement
] WTF??

—/4ccumte measuiement

 Calibrate data T
= Ca[ibmte, .ﬂ r}/;n‘te [00,?
— Ca[ibmte!

T Ca[ibmte.? //

2 O Fevle 10/09/15: F. Willowr, 2015 VLTI Sehool. 19




Data ca[ib’zation

i3 W/Ly calibvate?
— Time-vaniable mu[tip[icative visiéi[ity loss due to
¢ atmosp/w’ze (jit'te’z, tu’z[ou/ence, ete. )
® (nstrument ( po[a’zization eﬁ[ects, bandwidth smeating, etc. )
— Phase ’ceﬁ’tence is not well known /' instuument a[epenclent

* How to calibrate? Measure « t’tansfe’c function » on calibvation soutces:

— Same conditions as science
* Same atmosp/w’zic conditions ( close in time )
* Simila ﬂux (same magmtuc[e)
— Same instrument as science
* Same detector: same intequation time, frame rate, ete.

the s :é game fi[te’z, spect’zog’zap/t setup, number of te[escopes, efe.
2 D) mai 10/09/15: F. Millowr, 2015 VLTI Sehool, 20



Data ca[ib’zation,

What are calibration sources?
* Staus!
* Wost staxs look like disks ( same as the .S)un)
e ll/isibi[ity easy to p’cec[ict
— Baseline B, wave[engtlt A, star’s apparent diameter ©

2
2ﬂ6£)

J X

V=4

cal ( B 2
2n6—)
.@ Q.D) Cbsrysiole A 9/13: . Millow, 2013 VLTI School, 21



Data ca[ib’zation,

o The dream. . .

Time

Calibration Science Calibration Science Calibration

Science Calibration Science Calibration Science

LAGRANG;:@ (e 10/ 09/13: j mi[bwz, 2013 q/ﬂﬂ S)c/wo[, 22



Data ca[ib’zation.

A typica[ obse’wing sequence

Time

Calibration Science Calibration Science Calibration

10/09/13: F. Willow, 2013 VLTI Sehool, 25



Data calibration!

s ﬂewaywewou[c[[iketolmveit

Time

Science ation Science

10/09/13: F. Willow, 2013 VLT Sehool, 24



Data calibration?

o How it works in practice  Time

* about /zaé[ the obse’wing time ts spent on calibuation

2 2 2
*H ﬁna|=!“l star/Ll cal

* Same p’zo[)[em as fo’z /2 measurement:
an evor on },lz = tuanslates into a bias ( systematics )

| Ar:r ﬁé) e 10/09/13: F. Millow, 2013 VLTI Sehool, 25



Calibrators?

o Calibvation stax = stax with known “2 it
 An trmetely sma[[ stax at a gwen

magmtuc[e has an mﬁmte swzface b’uglttness 10k

p’wb[eml : we want \/? ina/epenc[ent of 0

=»0~0.1 for B=100m and «
A=2um

problem2: 0.1 mas T-10000_K (_Ao) has |

mag >/ 1 2 3 4

eimpossible to avoid resolved staxs

2 O Fevle 10/09/15: . Millows, 2013 VLTI School. 26



i
SCl 2

Data ca[ibmtion =

Measuwre visibi[ity on science 1. Ufc,- (t SC,_-) Uia, ( l Cal)

and (at [east) a calibuator : J] (2 O B/\ )2
Derive expectec[ visibi[ity on 2. W,=4 (2 0B/ ) 5
calibvator )

lJcal (tcal )

Compute t’zansfe’z function 3. T (1 cal)_ >

(1)
ﬂnte’zpo[ate tansfer function th " cal

to t/ze time of sclence

(¢
Calibuate contrast 5. e i)




“tmnsﬁ’z ﬁmction " (AMBER in 2004 )

2004-12-25 : fuxthreshold-3
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a better one (2008 )

»

féz fimction
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The same p[ot as a function of wave[engt/t
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« t’zansfé’z ﬁmction »: FLUOR

May 22, 2000
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Perrin 2003
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« t’zansfe’z function »: VINCI

1 night

Optical Realignment

. o,

0.7 -

0.4 -

0.2

Instrumental problem:
0-1 7 drop of the TF due to
change of characteristicy

Change of instrument

]
]
]
]
1
1
1
1
]
|
]
]
]
|
]
1
1
1
1
1
]
]
]
]
]
]
]
1
: configuration

*
4
- = e e e = = -
.

of the beam combiner

Percheron et al. 2004
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_How to propagate eviors?

* Ewmon sounces: o Towmal methods

25 g“‘[*:l)"‘:“.l".[‘j“ — Detive evrors in a simp[e way
e , i — Estimate covariances and pray the
— Calibrator mod! ~ P
— s the inte’zpokltion ﬁmction ’ug/tt7 ale v

* Enon propagation is not tuivial
— Statistics vs systematics i mpi’zica[ methods

o Classiial J[o’tmu[ae S A — Estimate systematics and add the
— for small evvors vavances
— Gaussian statistics — eat statistics inc[epenclent[y ﬁom

systematics

Ia}gé@ @)) Observatoire 10/09/13: F. Millow, 2013 VLTI Sehool, 33



Black board ervor propagation

V2 o usci ~ ) 5 5
1 Tz O > O > O >
cal ) T cal - l"l cal + IJ i
Tc'a/ 2 ( T(--a/ ) ( u(.(,/) ( u,/,)
th
* Calibration ervor are as important as other
errors

- uncertainty ow the estimated visibility py,
- uncertainty on the measured visibility pg,




gstimating ca[ib’zato’zs c[iamete’zs

* Idea - use appaxent [uminosity & su’g[ace L’Lig/ttness
— .c].’tom moc[e[s ( ste[[a’z temp[ates)

— hom colos (e. g. ’l/_/@

o See veview Cruzalebes et al. (2010 )
R /4ngula’t diameter estimation of inte’zfe’comet’zic calibrators — examp[e of

lambda G’zuis, calibvator fo’z VLT I/ AMBER »
* See Bonneau et al. (2006 )

— « Searcheal: a virtual o[ase’wato’zy tool fo’z sea’zc/zing calibvators in optica/
[ong-base[ine inte’g[e’zomet’zy »

o Jor bo*u'ng stars: wotks well down to ~1% accuracy

Ia}gé@ @)) Observatoire 10/09/13: F. Millow, 2013 VLTI Sehool, 35



Precision # /4czcu’zacy

* By averaging all my V2. . 9 get a super-precise visibility

SCI

* Jdevive 0= 1.523+0.001 mas

S compa’wcl to calibvator which has a diameter
0_,= 1.50£0.02 mas

’ .ﬂfca[/zas 1.52 mas, 0

= 1.543+0.001 mas (20 sigmal)

SCi

2 O Fevle 10/09/13: . Millows, 2013 VLTI School. 36



A simp[e case

PY L 0.60 T T T 1 T T T T T T T T
jzttmg L ORI [ V23, = 04990002 ¥2raq = 0.042
p’zovic[e a precise vesult :

055 .
but i TITI1T

” un’zeal&stica[[y small X2 el -7 i

i " average, with error bar based |

. -
Ahe uncertainties - on the scattering of the data
overestimated? 0,40

l@‘ L@) Qb From Merand 2010 Porquerolles 10/09/13: F. Millows, 2013 VLTI Sehool. 37



A simp[e case

o Calibrators contribution is 050
not an uncertainty, i is
common to a[[

0.55
measutements
* Jtisa systematic
0.50
. .S)epamting the systematic,
eve’cytlting gets back to
0.45
notma
Ve =0.499
10.0025¢ 2t 0.40
10.030.4)

l@‘ () Obsenatdle  Erom Merand 2010 Porquerolles

1 1 | I 1 | I I 1 | I 1 | | | 1 I I 1

T

Vequg = 0499£0.002 (y2req = 1.092

K
KA
KA
K
KA
KA
KA
KA
KA
KA
&

T

T

T T T T T T T T

»

noisy data

RN N W SR S

single calibrator
contribution

0

) 10

10/09/13: F. Millow, 2015 VLTI Sechool, 38



W/lat NOT to c[o

e { consic[e’z my exeors obviously ove’testimatec[ 0‘6O:v2;,g'= 049050002 ' |
o Ithink I made a mistake in evror propagation °’55§ :
e Jltaket/tescatte’tanclsetitast/we’c’to’tbecause 0,50§§§§§§Q§§§§ ° {

« data nevex lies » f noisy data /4 f
2 .9 fit my mocle[ anc[ ﬁnc[ a x2 c[ose to 1 single calibrator
e § puL[zs/t inaccurate vesult (i.e. w’tong) e s

with ’ziclicu[ous[y small evvor bans

. get in fzg/tt with co[[eagues because my vesults are
q[f Ly 20 sigmas

Do not think this
never happened!

I@’ &(3) Obsenatol®  Erom Merand 2010 Porquerolles 10/09/13: F. Millowr, 2013 VLTI Sehool. 39



_How to overcome systematics?

> S imp[e case:
— Each obsewation uses a Jg%’aent calibvator
— Calibrators contribution inc[epenc[ent ﬁom one point to another
— Then, thete are no systematics

* More genem[ case:
— ake covariances into account: Pewrin 2003

— Problem: need to quatg{;/ systematics
o cf'xamp[e: AMBER data selection can introduce an unknown

systematic

=" : oi
€2 ) e 10/09/15: . Willour, 2015 VLTI Sehool, 40



Do p/lases need calibvation?

. é’xamp[e: we saw closu’ze p/tase e[iminates all te[escope—basec{

pe’zthbations

* BUT: aﬂectec! by po[a’u'zation, beam ove’z[ap, detector

cosmetics, efc.

Phase
AMBER.2004-12-26T06_18 05.757 VIS
—=> AMBER.2004-12-26T06_22 57.492 VIS

plot

—_— - ! | ! T _"_

g ; \h 3

S 0.05F Al N JRTL T
- _— '}I 1';1 0 | /o J ¥ M 3
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P L i ] T 26 5 it | |

€ _0.05F" Loyl Ty 3

Lk e s E

212 2.14 2.16
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« Phases t’zansﬁ’z ﬁmction »

® We indeed see some va’ziabi[ity!

* Can be calibrated out with a ca’zefu[ monitoring

i L e L
1 RN B

= i - z

S L v

0 - - z

Q - : :
O : B ; L
“F 1 p .0, 8 g 000 51 -

0 2 4 6 8

Time (h) + MJD 54823

|@ &()) Clsenatolre 10/ 09/13: 7 ’mi[[ou’t, 2013 VLTI .S)clwo[, 42



Outline

. 'W/ty do we care so much about data veduction?
— What are we looking fo’c.?
— What adversities are we ﬁg/zting against?
* The inte’zfe’zomet’zy obsewables
— _All the observables
— Statistics
= Ca[iblatéon st
few implementations ™\

[ — _AMBER data ’zea[uction \
T WﬂiZ)ﬂ c[ata ’tecluctwn /

. Concluswns T
.@ &D) Clenatole 10/09/13: F. Millowr, 2013 VLTI School, 43
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J (1.1um), H (1.5um)
and K (2.1um)

Q.D) Closenatoie 10/09/13: F. Millowr, 2013 VLT Sehool, 45



AMBER
- aon AR

N
’-,—:- \ » Anamorph03|s : /3

RO W WA

["u k(‘)) Clenatole 10/09/13: F. Willowr, 2013 VLTI Sehool, 46



AMBER

Rockwell Hawaii, s, = 12¢-
R =35, 1500 ou 12000

-

Spectrograph

€

k) Observatoire 10/09/13: F. Millowr, 2013 VLTI Sehool, 47



The P2V a[go’zitltm

~ Better RSB ?

|” = Reduce pixels number

10

~
[~}
[~4
(=]

Wavelengh

" = Pb with Fourier processing

1850

Voies photomé‘ '

Voie interférg

v

0o 1 2 3 u

IQ— &&) Clnatole 10/09/13: F. Willow, 2013 VLTI Sehool, 48



The P2V a[go’zit/zm

IQ &‘)) Cgiiole 10/09/13: . Millow, 2013 VLTI Sehool, 49



The P2V algo’zitltm

C=R+il determined by minimizing:

k=1

my — cp R+ di1 2

Ok

which provides:

- ]: [P2VMx [m,]

o®

System|: 1 ( 1.8812, 12,7295)

o®

Sgstem|: 1(  1.00

Zo

Wavelen¢

00, 2151,0782)

Y
@
=

Wavelenght

2160

P2VM

Frame n® 100/1000

20 40
Number of Pixel

60

amber image "AMBER.2004-12-26T07_06_28.593 fits.gz"

217

163

109

« carrying waves » or

« instrument’s fringes »

EE2 O e
LAGRANGE ™= .

Raw data

Matrix multiply

(complex coherent flux)

10/09/13: F. Millow, 2013 VLTI School, 50

VESIDOM
AMBER 2004-12-26T04_35_50 848_VIS

==> AMBER 2004-12-26T04_40_50 797_VIS

Cabbratad by
AMBER 2004-12-26T06_08_06 248_VIS

==> AMBER 2004-12-26T06_13_04 722_VIS
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Instrumental Contrast (10-19 March 2004
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/N The P2VIN a[cLo’zg/tm

Is valid IF

A . the_: ins?
calibrati

« SNRoOnN

& « The spe€
A o The det
. The way

System

: 1 ( 1.9270,

1.439e+05)

1.0}
Spt+S [

A

D.U-l 1

0.5

1.0
T0+s [
0.5

Photometry

D.D-l 1 1

ﬁﬁ* ’*f%f’sﬁ

H pAV I

2.0 2.1 2.2

Wavelenght (um)

een

lh

Jjh known

€2 ) Lmeie
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VAN The P2V a[go’ut/lm A

Lc attendu : 30.0358um
Lc estimé (sinc) : 40. O432um
Is Vi L. estimé (gau33|enne) 29.915um

o tl :' | | | | | | | | |
A Cc 1.0:— N
. S | :
M " |
A w
_ | :
A Ogs_ogl | | 0 | IA 5_50

Piston (um)
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Causi 2007
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F. Millow, 2015 VLTI Sehool, 54
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N Tho DoV alaonithm

Is valid £ °“f
0.2

AO their 0_0:-_ll ™ ™~ 0 | 1_1
calibr . . .

Trans.

0.6F
« SNR g 04f
& |‘_3 0.2
) The § 0.0}
A . Thec ° | tnown

; 0.4f

2

° The ' 0.2¢
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The Ltg AMBEK p’zoblem
( a. L a. tlle « Lanana » p’zoblem)

35 sE e T " Je Lab visibility : 0.85

SSa o o £t ke e On sky exp. visibility (FSU) : 0.85

Aa 08 E 2« On sky exp. visibility (no FSU) :  0.60

T

- _ _NOFINITO ! :

25 o ook 3+ Average on-sky UT visibility : 0.20

15 % ; ] 2 Average on-sky AT visibility : 0.60

e . WM ? 1

9 “VLTI / UT vibrations"

E OPD modulation between 0.2 & 1um
Vit Frequency >20Hz

2 D) maie We have a problem 10/09/15: F. Millows, 206 VLTI Sehool, 55



WIIat c[o we c[o?

o  We do what we can! — Use of fringe tracker

Sl s B — Improve VLTI infastructure
No selection 5% « best » frames (SNR
1000 — 0.51 1000 T T I e e e B B \ —r 0.51
\Y \Y
0.383 - 0.383
£ 3
— 500 = -0.255
£ £
5% 5%
1 y 0 ° 0 500 1000 0 1 9 0 500 0

c Jitter (nm) c Jitter (nm)

— Q‘» (orgnEone 10/09/13: F. Willow, 2013 VLTI Sehool, 57



Wavelengh

./4[[ t/ze AMBER obse’zvables

Complex coherent Flux :

a,b

inst+atm uobjcct

measured on HEINES

ku Spectrum:
Visibility:

Closure phase:

Differential phase:

Différential visibility:
“Closure” of the differential phases:

S0 190
Number of Pixe

Voies photoméfriques
\ 4

Voie interférométrique

s &D) Cbgntole 10,/09/13: F. Millow, 2015 VLTI School, 58



AMBER DKS tour

* Visualization of vaw data ( amcl[ibgltowlgawibata )

o~ o o

Sgsteml: 1 ( 109.0012, 2274.5994)

X| Yorick 1

~ o o

System | H

1 ¢ 1.0000,

X/ Yorick 2

1878.1886)

AMBER image "AMBER.2008-12-23T05_03_36.989 fits.gz"

Frame n0 1/70
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FileName is "AMBER.2008-12-23T05_03_36.989.fits.gz"
Slice at the wavelength 2100.1 um
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Intensity

500
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50 100
%lxel number

TT T T[T T T T[T T T T [TTTT

|
5

(C) JMMC : http:iwsw jmme.fr, AMBER Data Reduction Software 3.0.6, all rights reserved
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AMBER DKS tour

. Compute PV ( amc[[ib@omputepZVm)
o Visualize P2V [amc[[ibgkowpzvm)

@ () Quenatoie

‘000

X/ Yorick 1

System [Press 1, 2, 3 to zoom in, pan, zoom out

System [:24 ( 0.099900, 0,79010)

X/ Yorick 2

KYBER. 2008-12-23T03_08_15.374_P2V)
Tacget ; W61

ihts reserved

xposure time (s) 1.48e+06
Observing date : 2008-12- 23‘1‘03 US 29 7142
Observations category : CALIB
Observation type : P2V 1.19e+06
Central wavelength (nm) : 2100205
Grating order : -
Spectral shift 1: 3.000000
5?:2:;:1 zh:ftz 3.000000 8.9e+05
Spectral shift 3: -1.000000
Instrumental mode 3Tstd: Medium K 1 2.1 5.93e+05
P2VM accuracy mode : -
o 2.97e+05
323 -
B
0
DY = e R 1.0p : : :
10%5 o E
by 3 TO5F
05 P ] I05¢
2 0.0
D Rest
ERD=
E no'\\lll...l....l.
@ E
TO5F
>""E
0}Q’ww:|::||||:||l||:
2.0 2.1 22 2.0 2.1 22
Wavelength (um) Wavelength (um)
e e e e e e

2.0 2.1 2.2
Wavelength (um)

Intf.

Telescopes

2

4 6
P2VM Sequence

8

(C)JMMC : hittp:ihvsw jmme fr, AMBER Data Reduction Software 3.0.6, al

AMBER.2008-12-23T03_08_15.374_P2VM
Target rmssslz
Exposure time (s)
Observing date : 2008-12- 23TU3 DE 29 7142

Ohservations category : CALIB
Observation type : P2VM
Central wavelength (nm) : 2100.205

Grating order : -
Spectral shift 1: 3.000000
Spectral shift 2: 3.000000
Spectral shift 3: -1.000000
Instrunental mode : 3Tstd Medium K_1 2.1
P2VM accuracy mode : -
ouT
Vig ¢ -

2.0 21 2.2

2.0 2.1 2.
Wavelength (um)

o NN o N

13 Baseay Baserp

Base
e ©
N o

0.276

0.167

0.0579

0.0691

0.0553

0.0414

0.0276

0.0138

2.0 2.1 2.
Wavelength (um)

2

ihts reserved

(C)IMMC : http:ifwew jmme.fr, AMBER Data Reduction Software 3.0.6, al



AMBER DKS tour

X/ Yorick 1

System [z 0 ( 0,8503, -0,0573)
.
. AMBER. 2008- 12 231'05 56_35.443_-6_03_08.380_01]
ompute ERTR
Exposure time ( )

Observing date: ZDIJB 12-23T05:56:35. 4434
Observations category: CALIB
Observation type: OBJECT

Air mass: 1.1
P! '3 Seeing ("): 0.69
Coherence time (s): 0.005012
Central wavelength (um): 2.100
Grating order: -
Instrumental mode: 3Tstd Mediom K 1 2.1

Spectral shift 1:
Spectral shift 2: 3
Spectral shift 3: -1
BCD: 0UT

FINITO: ON

s ’Visua[ize OI ﬁts a0
( amc[[ibgltowOi:Z)ata) gé

NV

(@)

. R4 \m
(@) i
N

(o) of oé
o) /,‘
e /"
%}D;z’ 6,//
M =Ko'GT:85.15m, -156° 7~ T T ™
100 12 = G1-A0 : 85.91m, -74.9° ]
3 = A0-KO : 127.9m, -116.°

;

T AWV

=

:|||\||||||||1||||:A— ~
E R 1
F 3 1 ofF + B
é_ 4
H-— ST 7
g é L -
1  -100f .
-E O 1 I T .

E 100 0 -100

{C)IMMC : httpdiwww jmme fr, AMBER Data Reduction Software 3.0.6, all rights reserved
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AMBER DKS towr

o CElstimate ste[[a’z c{tamete’zs

( amcl[ibg ea’zcll./4[[5 tarDiameters )

s Compute t’tansfe’t ﬁmction
( amc[[i[a@omputej;zansﬁ’zjunction )

* Visualize t’zansfe’z function
(. amd[ibgkowj;tamﬁtj.unction%jzme,
amcl[il)glwwj;tansfe’zjunction%Wave[engt/t)

.@' €O Qsenatoire

>>>>>>
NNNNNNNNNNNNNNNN
mmmmmmmm
mmmmmmmmm

| HD11977
] HD36848

HD69596
| Gammaz_
Pic

Time (h) + MJD 54822



AMBER DKS touwr

‘o000

X Yorick 1
System|: 0 ( 0,7901, 0,0150)
° PRODUCT_Gamma2_vel_2.12-2.47micron_2008-12-22| %
. Target : Gamnag, vel .

Exposure tine (3): (Q s
e Ou Observing date: ZUUS 12-22T07:00:32. 7983 pNr 1
° Observations category: SCIENCE N w (@

Observation type: OBJECT (&) o

Alr mass
Seeing (*): 0.82

Coherence time (s): 0.004558 P
Central wavelength (um): 2.300 o y
Grating order: - o
Instrumental mode: 3Tstd Medium K 1 2.3 /
o Spectral shift 1: A "o
'y Spectral shift 2: - “'%%E.m' {/

Spectral shift 3: -

(C)JIJMMC : http:fwww jmme.fr, AMBER Data Reduction Software 3.0.6, all rights reserved
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MIDI data ’zec[uction

See W. Jaffe practice session
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Conc[usions

.ﬂnte’cﬁa’zomet’zic data veduction is somehow t’uc/cy
22 ’Visibi[ity disturbed by noise and systematics
— Phase is lost but: closure phase and a@%’wntia[ p/tase

®  Never use a DKS as a « black box »!
— Undevstand limitations
— Think about stuategy (. mc[uc[mg ﬁ)’z obsewations)
— Be eritical on eve’zything/
o Calibuate:
— Calibrate: do not forget to be cuitical after battling to obtain visibilities,
— Calibrate, check the seé[ consistency of your datasets
— Calibrate. . . Never f;)’cget eve’cyt/dng is biased!
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