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JMMC staff

~20 researcher

& 2 engineers
part time

<30r4FTE
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JMMC overview

The Jean-Marie Mariotti Center coordinates the efforts of French
Partner Laboratories with interferometric expertise to offer all the potential
users of interferometric facilities the best operational environment.

The mission of IMMC is threefold and consists in:

* develop, produce, document and maintain the software necessary for
the exploitation and the follow-up of new interferometric equipments,
especially the VLTI,

* stimulate and coordinate the academic formation of non specialists,

* participate to the prospective around new interferometric instruments.
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+ Expertise Center
User Support

+ Training

+ OLBIN publications

Service overview
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Observation / Proposal
preparation tools

Aspro2, AMHRA, SearchCal/JSDC, SearchFTT, a2p2
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ASPRO 2: Feature overview

Observation preparation = VLTI / CHARA / NPOI
Target & calibrator list with their models and groups
Target observability, UV coverage
Instrument modes + noise modeling => OIFITS data
Noise modeling & OIlFits simulator: see SPIE 2016
Interoperability :

AMHRA

GetStar, SearchCal, Vizier / Simbad (flux)

OIDB, OlFits Explorer, LITpro or Olmaging ...

azp2
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Aspro2 - 0100.asprox [c2]

ASPRO 2: Observability

File Edit Interop Help
Targets Main settings Configuration(s) Constraints
(Q¥ simbad ) Interferometer VLTI - UT1 UT2 UT3 UT4 Night restriction
A0 Gl J2 J3
4 BD+25687 = Editor Period [VLTI Period 111 - Ko 62 Do 13 Date |2022/12/08
= . . . Y
b HD 25834 (cal) L Instrument |PIONIER - 40 B2 DO C1 Min. Elevation |0 wind D‘
~ HD 26546 (cal)
< RYTau Y
< HD27627
<> VDGTau
< HD28170 | A .
Jr— ) Sky Status: zls Warning

Notebook robs plan [ Map | Observability | UV coverage rOIFitsviewer |

VLTI Period 111 - PIONIER - UT1-UT2-UT3-UT4

Day: 2022-12-08 - Moon = 99,1%

BD+25697{ i SR S I R L L Ol | G T SR
HD 25834 (call] e e e e
HD 26546 (Cal)] o e S SEE e
RYTau
HD27627
HD28170
HDZ8G751 e S O P S §
W-UX-0ri
WLLOTi
HD37470
HD37889
VW1818-0ri
1 1 I 1 1 1 i Made by ASPRO 2ymme| |~
00:00 00:30 01:00 01:30 02:00 02:30 03:00 03:30 04:00 04:30 05:00 05:30 06:00 06:30 07:00 07:30 08:00 08:30 08:00 08:30 10:00
L.S.T.
|| Science W Calibrator 0 User Group 2 il User Group 3 BAQ Star BFT Star’|
S . . . . . . |[IHide ancillary stars = . User Group 2~ Show .
Time: Night only []Baseline limits []Details | Filters: [ Hide unobservable ﬂ' Groups: — related Scroll view
T e e
Filter by:lMIDI AMBER PIONIER  GRAVITY MATISSE |
Gr.., Id Type Frogram Array| ... Stations .| Ins. Name Ins. Mode Ins. Su... Target RA DEC MJD OBS Tau0 (... |Temp ...| Seein...
1 PIOMI.2017-12-24701:35:58.203 1 CALIBRATOR 0100.C-0278(l)) VLTI KO G2 D03 PIONIER FREE-H BD+25697| 64.691| 26.252| 58,111.067 4.789| 13.88 0.69(~
1 PIOMI.2017-12-24T01:37:51.716 1) CALIBRATOR| 0100.C-0278()) VAT KO G2 D0 )3 PIONIER| FREE-H BD+25697| 64.691| 26,252 58,111.068| 4.51| 13.84| 0.755(5
1 PIOMI.2017-12-24701:39:45.976_1, CALIBRATOR| 0100.C-0278(])] VAT KO G2 D03 PIONIER FREE-H BD+25697| 64.691| 26.252| ©58,111.069| 4.166| 13.78) 0.795| |
1 PIOMI.2017-12-24701:41:40.433 1  CALIBRATOR 0100.C-0278 WLTI KO G2 D03 PIOMIER] FREE-H BD+25697| 64.691) 26,252 58,111.071 4.162| 1379 0.735(«
4] i I [»
[% orFits done. EETEY vty JAERAC

Observation = Targets, array
& Instrument setup, baselines...

SCI/ CAL

Horizon / Delay Line
constraints

Configuration comparison
Groups (AO, FT star + user

Time markers (night mode)
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* Fluxes (mag) use GetStar
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ASPRO 2: Target Editor

fTargets ["Models | Groups |

Target Editor

(Qv simbad \'EE@ Sort by:‘DEC‘ | Flag calibrator H Remove calibrator |
[JTargets Target
+ : B+ 2567 Name [HD27627 | [2][simbad][sED | Getstar searchFTT
<+ HD27627 RA [HMS] 4.372002 DEC [DMS] 22.66223
: :gg;iia PMRA| | PMDEC| |
< V-Ux-0ri
4 VLLOri B B
< VCQTau G| ] R |
< HD37470 Ii ,7
<+ HD37889 ! ) g
< VFUOri H K
< V-V18lg-0ri
< HD40003 L —
< HD250289 . &
D (g N flux unit: ) mag ® jy
< HD103924 Radial Velocity
Parallax Error
Spectral type
Calibrators Object types
" HD 25834 (cal) Identifiers|
" HD 26546 (cal)
Name Value Unit
Extra
Information
Target notes [il
‘ Cancel | | OK ‘
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ASPRO 2: Target Editor

fTargets [ Models | Groups |

Target Editor

“_ HD 25834 (cal)
“_ HD 26546 (cal)

Identifiers

i FI uxeS (m ag) u Se G etStar 'rQT Simbad \EE@ Sort by:|DEC| ‘ Flag calibrator H Remove calibrator |
] Targets Target
T : ﬁ;ﬂﬁﬁg? Name [HD27627 | ‘ simbad || SEDHGetStarHSearchFTr‘
* ( tr Wlth f| refOX < RA [HMS] 4.372002 DEC [DMS] 22.66223
y i :gg;iga —-81 PMDEC [-36.61 |
: HD28975 Magnitudes:
" V-Ux-0ri
* If send VOTable does not work ) | £ o535 -
< VCQTau G R|7.94714
<+ HD37470 g
< HD37889 117.43906_| Je.es6 |
$ vFwori H[6.373 | K[6.253 |
z :b:égég_orl L |0.87411 M (0.59494
< HD250289 . .
< HDLOOS46 N[0.11863 | flux unit: ) mag @ jy
s Holeseze Radial Velocity
ParallaxlT Error 1.6
Spectral type KOlll
Calibrators Object types ,Star.%IR,

|HIF’ 20412, HD 27627, 2MASS 104221920+2239445, DM 2200683,

Name

Value

Unit

Extra SearchCalServerversion SearchCal Server v5.1.1 -
Information |baseMax 0.0 m =]
wlen 0.0 um -
Target notes [il
| Cancel ‘ ‘ OK |
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* Fluxes (mag) use GetStar
Models

* Analytical

ASPRO 2: Target Editor

Target Editor x
Targets | Models | Groups |
=] Models |~| Model
o & BD+25697 L Mode ® Analytical ) User Model
< RYTau
g <> HD27627 :
[ diskl Name elong_disk3 ‘ Add H Remove |
[ disk2 model type |elong_disk |v|| Update |
[ elong_disk3 -
Model description
Returns the Fourier transform of a normalized ellipse centered at coordinates (X,Y) =
(milliarcsecond) with a ratio ELONG_RATIO between the major diameter and the minor one
MINOR_AXIS DIAMETER, turned from the positive vertical semi-axis (i.e. North direction)
with angle MAJOR_AXIS_POS_ANGLE, in degrees, towards to the positive horizontal semi-axis
(i.e. East direction). (the elongation is along the major_axis)
For avoiding degenerescence, the domain of variation of MAJOR_AXIS POS _ANGLE is 180 3
degrees, for ex. from 0to 180 degrees.
ELONG_RATIO = major_axis / minor_axis
FLUX_WEIGHT is the intensity coefficient. FLUX_WEIGHT=1 means total energy is 1.
The function returns an error if MINOR_AXIS DIAMETER is negative or if ELONG_RATIO is |
Model Parameters
Model Name Units Value
diskl flux weightl 1|~
X1l mas 0
vl mas 0
diameterl mas 0.269|
disk2 flux weight2 17
sep2 mas 0
pos_angle2 deg 0
diameter2 mas [
elong disk3 flux weight3 1
sep3 mas 8] oy
o= " 0

edit positions: ) x/y (mas)

® sep. (mas) / pos. angle [-180°; 180°]

Normalize fluxes

‘ Cancel H oK ‘
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* Fluxes (mag) use GetStar
Models

* Analytical

* User models (Fits cubes)
HER

Bry Line Profile
T

20

216664

15

216714

— 2.1 2841 2 2 :
216364 digaErs) 216764

ASPRO 2: Target Editor

Target Editor X
{ Targets | Models rGroups |
[ Models |~| Model
o < BO+25697 Mode ) Analytical @ User Model
< RfTau 3 |
35 %2;-62; State ® enabled 1 disabled | Info ’G |
iskl | 4 /(R
< VDGTau File fhome/mellag/ASPROZ/fits/cube/H-K_band fits Open J L
<$ HD28170 e e — |
b Gt Scale [1.6042E-3 ] |
< V-UX-0ri 0 Rotation (0.00 reset | | AMHRA |
< VLLOrL - ] e
Fits Image
ARA (mas) - [North]
1.1E-4 0.15 0.10 0.0 000 -0,05 -010 -0.15
0.15 Coordinates: F
LOEA RA: 00:00:00 k
DE: +00:00:00
9.0E-5 F
0.10 I
Incrernents:
8.0E-5 RA: 1.6E-3 mas
i DE: 1.6E-2 mas
7.0E5 7 005
I.tE Image FOW:
6.0E-5 o 0.33 mas
= 0.00
5.0E5 m 1 Pixels:
13 206 x 206
4.0E-5 & -0.05
' % ' Image: 20/20
3.0ES Maodel A:
0.10 2.45 pm
2.0ES
1.0E-5 0.15
LUT table|aspro ‘V|C0Ior scaleiLINEAR |:|i Display keywords “ Ruler i '\_/'i Auto |

| Cancel || OK |
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AMHRA develops and provides online astrophysical models and data

AM H RA Se rV| Ce analysis tools dedicated to the scientific exploitation of high angular and

high spectral facilities such as ESO-VLTI

* astrophysical models (parametric and grids) https://amhra.oca.eu

Pl: Armando Domiciano de Souza

Real time astrophysical models

Model of the geometry (size and shape) and kinematics (rotation and expansion) of
circumstellar, flat, rotating disks, relevant to Be stars. It is suited to interpret spectro-
interferometric data obtained on emission lines formed in the disk.

@gesymone

COTE DAZUR

< Q. Jmuc

Target Editor X

- a - ! & acl Targets Models Groups
Disk and stellar continuum — DISCO Home Models Analysis News Help & feedback
[ Models Model
Model of the continuum emission from a star surrounded by a gaseous circumstellar disk (free- 3
< eta Tau Mode ) Analytical (@ User Model

free and bound-free), with partially ionized and geometrically thin disk with a physical structure

given by the viscous Keplerian decretion disk model. DISCO is well suited to model Be stars. - . .
% Kinematic Be disk result — Bezrs e

File /home/bourgesliASPRO2/fitstmploutput_Be 1649337558655 fits

Scale [9.1391E-3
Rotation [0.00

Evolved stars (RSG, AGB)

Stellar surface maps of evolved stars (RSG and AGB) computed from a 3d hydrodynamical
simulation with COSBOLD-OPTIM3D. The available model corresponds to a star similar to the
famous RSG Betelgeuse

Status

Your request terminaj

5 5 Send data to an application Fits Image

Phenomenolcgical model mimicking the shock caused by the collision between the winds from T, 3264 10 05 (magf:)' [North] a5 10
massive stars (e.g. WR and OB stars) and that results in dusty spirals. Download correspon| ppLauncher, the ock for Astronomers, is

an application launcher that lets you choose and start 2064

VO tools.

LOg S ; 2864
Analytical Limb-darkening Elliptical or Spherical — ALDES The SalEilation retin g;gxéir:gfgveiz:gz[‘:;’:(T::;OW”'OEG and install any of the soa
ALDES provices intensity maps (images) or 1d intensity profiles for spherical or elliptical stars G . E:ﬂr&; n(;l)e;o
showing the mb darkening (LD) effect. Different LD laws are offered: uniform disk, linear, Main log: 24E-4 o
power law, quadratic, square root, logarithmic and four-parameter. o e, Aspro2 DE: +00:00:00
Increments:

« o Olmaging
Py
+ & sAOImage DS9

RA: 0.14E-3 mas
DE: 0.14E-3 mas.

o«
%)

darkening effact. The models were computed with the SAtlas model stellar atmospheres for
several spectral bands. Data is provided for FGK dwarfs and red giants. 40ES

Measu}e' 049129 mas.
Angle: -89.39049 ° -04
20E-5 -10

reading parameters . 'E‘
; : aia
Precalculated grids of astrophysical models 9 S o2 ——
= mage FOV:
: ) v 0.1 234 mas
Supergiant B[e] with HDUST @ 00
Grid of models for Be] supergiant stars computed with the 3d Monte Carlo radiative transfer 1aga 201 Pixels
ccode HDUST. The non-spherical circumstellar envelope (CSE), composed of gas (hydrogen) - 256 x 256
and dust (silicate), is modelled considering a bimodal outflow description (two-component 1264 02
wind). <03 Image:26/51
10E-4 -0.4
Model A:
-0.5
Limb-darkening with SAtlas BOE-5 ‘ 06 2.166 pm
Grid of models providing intensity maps for spherically symmetric stars, showing the limb G0ES _0:?

Color scale|LINEAR ‘v” Display keywords H Ruler ‘ —_—{

LUT table| ‘ aspro-isophot
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-
m [ ]
[ ] [ ] [ ]
A 7 3 [cl S E]
File Edit Interop Help
Targets Main settings ; Configuration(s) NS
ar Simbad Interferometer| VLTI - UT1 UT2 UT3 UT4 | Target Editor x
Qe Tl || Edit Period VLTI Period 110 - 9560 2 KO
| itor A0 G1 J2 J3 ‘ Targets | Models | Groups
Instrument/GRAVITY > KO G2 DO J3 [=Models Model
AO@ B2 DO C1 +eta Tau Mode Analytical »User Model
State =enabled disabled Info | @
[— File /nome/bourgesl/ASPRO2/fits/tmp/output_Be_:| Open
Lol | Scale 9.1391E-3
Notebook | Obs plan | Map | Observability | UV coverage | OIFits viewer Rotation 0.00 reset | AMHRA
[plot | data | e R
VLTI - GRAVITY [2.1594 pm - 2.1732 ym] - UT1-UT2-UT3-UT4 Fits Image
o Day: 2022-10-08 - Source: eta Tau
: S2E4 ARA (mas) - [North]
3.0E-4 1.0 05 0.0 -0.5 -1.0
o 2854 Coordinates:
g 2.6E-4 RA: 00:00:00
= E=—=———C—=— DE: +00:00:00
% 1.00 2.4E-4
S 22E-4 Increments:
i = RA: 9.14E-3 mas
0.95 2.0E-4 % DE: 9.14E-3 mas
1.8E-4 W, Image FOV:
0.90 1.6E-4 't;T 2.34 mas
1.4E-4 g Pixels:
5 5 1.2E-4 I 256 x 256
[ : [=] :
k) 1.0E-4 a Image:25/51
T9 8.0E-5 Model A:
o o 2.166 pm
@ 6.0E-5 ‘
S5 4.0E-5
2AOE—5‘
2.159E0 2.16E0 2.161E0 2.162E0 2.163E0 2.164E0 2.165E0 2.166E0 2.167E0 2.168E0 2.169E| LUT table aspro-is... HCoIor scalelLlNEAR ~| Display keywords } Ruler | © | Auto |
EFF_WAVE (um) i cancel || OK |
|UT1-UT2RUT1-UT31UT1-UT4 UT2-UT3RUT2-UT4 UT3-UT4 T
Infos: |
&/ Alp|F|Show|VISAMP, VISPHI vs EFF_WAVE |- Color by|baseline or triplet ~|-skip Flagged »Draw lines ...
X Axis |EFF_WAVE ~|olog minc. 0 def. range ©auto ©default ©fixed = i
M VISAMP |~|olog zinc. 0 wdef. range ©auto © default «fixed 0.9 [1.1 |
J VISPHI |~/log minc. 0 cidef. range ©auto « default o fixed -

/| |Provided by JiitiC

5 uv coverage done.
14
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ASPRO 2: Target Editor

Targets | Models Groups|

Target Editor O

* Fluxes (mag) use GetStar
Models oHEmN || D ser

* Analytical
* User models (Fits cubes)

* Groups
Guide Star
Adaptive Optic Star

Frindge Tracking Star

Custom...

ar

Create Custom Groups
& use drag and drop

to arrange your targets
(backup, priority ..

Name Sirius A

Groups

[ Tazgets | Remove association || Add group || Delete group |
¢ < Sirius B AQ Star z 5
=3 - tai < Sirius A arge

~| |utt uT2 UT3 UTA
e 61 J2 )3

“onstraints.
Night restriction ] _ \
Min. Elevation [45_| Wind []

status: /1\, Warning

.) Group

Name

Category

Desc.
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File Edit Interop Help

Aspro2 - 0100.asprox [c2]

ASPRO 2: UV Coverage

Targets

(Qv Simbad

)

< BD+25697

S HD 25834 (cal)
\_ HD 26546 (cal)
< RYTau

<% HD27627

<> VDGTau

< HD28170

| T D

Editor

[x] Sky

< HD28975

Main settings

Configuration(s)

Constraints

Interferometer

VLTI

Period

VLTI Period 111

<[«

Instrument

GRAVITY

UT1 UT2 UT2 UT4
A0 Gl 12 KO
AQ Gl J2 13
KO G2 DO J3
AQ B2 DO C1

Night restriction

Date [2022/12/08 E
Min. Elevation [0 wWind DI'\I

Status: zls Warning

[ Notebook | Obs plan ["Map | Observability | UV coverage | OIFits viewer |

Instrument mode
\El INED i

AO setup
[NAoMI_BRIGHT v
Atmosphere quality
|Average ‘v‘
Fringe tracker mode
|FringeTrack GRAVITY ‘v‘

Sampling Periodicity (min)
60
Total Integration time (s)
500
HA min

HA max

-12.00
12.00

U-V range to plot {(m)
Plot rise/set uv tracks
Underplot a model image

Compute OIFits data
[v¥] Add error noise to data

[[JUse inst. & cal. error bias

1.00 =

0.95

0.90

0.85

0.80

0.75

0.70

0.65

0.60

0.55

0.50

0.45

0.40

0.35

0.30

0.25

0.20

0.15

0.10

0.05

VLTI Period 111 - GRAVITY - A0-G1-]2-]3 [ K0-G2-D0-]3 / A0-B2-D0-C1
Day: 2022-12-08 - Source: BD+25697

-70 -60 -50

U (m) - North
140 -120 -100 -80 60 40 -20

-40 -30 -20 -10

0 20 40 60

0

80 100 120

10 20 30 40 50

U (MA - 10~ 6/rad)

140

< — £0-G14243
EY K0-G2-D0-3
= — A0-B2-D0-C1
m

@

w

o

&0 70

[ OIFits done.

R w‘ me“yJMMC

UV Plot for GRAVITY MEDIUM-

COMBINED mode with a disk model

Instrument mode:

Wavelength range / spectral
channels

Transmission, camera parameters

Seeing (atm quality)

Total integration time (s) on SCI

Select baselines adapted to
your model (scaling)

The VLTI High angular resolution Observations Workshop / October 10 - 21, 2022 / ESO Vitacura premises in Santiago, Chile
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ASPRO 2: OlFits simulator

Aspro2 - 0100.asprox [c2] x
< VDGTau
0.7

File Edit Interop Help -
Targets Main settings Configuration(s) Constraints X aC O r I e r ra n S O r
(av simbad )l Interferometer (VLTI - UT1 UT2 UT3 UT4 Night restriction u I I I
- ) - AD GL J2 KO Date [2022112/08 |
< BD+25697 Editor Period |VLTI Period 111 - Q0 GL 32 13 | .
f d I -
< HD28170 | — A w =
£ HD28975 - 8 Sky atus: J1y Warning
0.6
0.5

S HD 25834 (cal) N T - K0 G2 DO I3 Min. Elevation [0 | Wind [
YL HD 26546 (cal) AQ B2 DO C1
< RiTau Il
———— Click 'Skip flagged data’' to hide data
| YOI vt 20351200 - Sourcer HDazstas with low SNR
v . .
0.9
. Noise modelling:

0.4

B Target photometry

< HD27627
0.8
0.0

[

VIS2DATA

Made by

- Atm. transmission

50 u b

Instrument parameters

Made by OIFtsEx plorsrmmc
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49
SPATIAL_FREQ (MA - 10~ 6/rad)

N A0-B2-C1-DO B DO-G243K0

T3PHI (deg)
o
d
[}
(B
- Sy
L2 [ -

T ] ] 0
I Show VIS2DATA, T3PHI vs SPATIAL_FREQ [ =] color by|station configuration || skip Flagged [ Draw lines |Z|
X axis |SPATIAL7FREO ‘v‘ [Ileg inc. 0 [¢¥] def. range ) auto ® default O fixed
|V152DATA ‘v‘ [llog [Jinc. 0 [¢] def. range ) auto @ default i fixed
Y axes
T3PHL w |[]log []inc. 0 [¢] def. range ) auto @ default O fixed
9 g9
T e roaes e roaes e g reeee e epperrroees e epperrroees T T aaaa T oo

[ OfFits done.
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JMIAC

SearchCal / JSDC 2

Search Calibrators close to
your target object and phot.

~1lter results (SP type,
uminosity, V2 ...

nteroperability with
ASPRO2, Aladin

Query JSDC 2: Vizier
~400 000 stellar diameters

11/346

File Edit Query Calibrators Interop Help

SearchCal [c2]

Query Parameters
1) Instrumental Configuration

Magnitude Band : [H

2) science Object

Name :

(Q¥BD+25 697

)]

3) SearchCal Parameters

Min. Magnitude (H) : [2.0

Wavelength (H) [pm] : RA 2000 [hh:mm:ss]: [04 18 45.7812725184 Max. Magnitude (H) : [4.0 |
Max. Baseline [m] : |1 DEC 2000 [+/-dd:mm:ss] : |+26 15 06.644022732 Scenario : @ Bright (I Faint
Magnitude (H) : |7.428
RA Range [mn] : [240.0 |
DEC Range [deg] : [20.0 |
Progress : ‘ | Get Calibrators
Found Calibrators (960 sources, 913 filtered)
Index dist HD ‘ RAJ2000 DEJ2000 vis2 vis2Err | diam_chi2 LDD e LDD rel [ UD WV uD uD_H ubD K : Catalogs Or..,
1 1.853| 27150 0418 27.2856647798 +28 06 11.501360518 0.685|  0.055 0.056 1.063 9.818| 0.956) 1.008 1.008 1.017|~| | ASCC-2.5
2 4.798] 25834] 04 06 52.1772631440 +30 16 24.026948696 0.713|  0.038 0.419] 0.999 7.346] 0.909] 0.956] 0.956] 0.963 || USNO-B
3 9.09] 26546 0412 31.3543813820 +17 16 38.857237679 0.762|  0.039 0.158 0.896, 8.86 082 0.859 0.859 0.865 ||cio
4 9.412] 28124| 04 2651,.1359492506 +17 01 43.077354459 0.657|  0.054 0.367] 1.118 8.991] 1.006 1.061] 1.061 1.07| | [1p11
5 10.859] 32406/ 0504 14.5685053661  +30 29 40.497270325  0.71 0.05 0.005] 1.002 9.56| 0.917] 0.961] 0.961 0.968 2MASS
6 12.764] 31539 0457 22.3456621376 +17 0913.181645232] 0.503|  0.065 0.118[ 1.398 8.479 1.276] 1.341 1.341] 1.35
7 12.878] 21110 03 25 23.9103709303 +31 43 51.948641201 0.708 0.038 0.045] 1.012 7.223] 0,916 0.965 0.965 0.973
8 15.254] 35238 05 24 38.4235000674 +31 13 26.084732022 0.684)  0.055 0.058) 1.054 9.879] 0.962] 1.01] 1.01] 1.017
9 15.276| 19637 0310 27.0469499641  +26 53 46.448565865  0.57  0.069 0.01] 1.276 9.752| 1.158] 1.22] 1.22] 1.229
10 15.559| 27278 04 20 14.4263628461  +41 48 20.228955910 0.793| 0.036 0.08] 0.829 9.305| 0.758 0.795 0.795 0.8
11 18.084] 23841 03 48 30.7653171841  +09 38 45.41 0.768] 0.038 0.024 0.883 8.86 0.805 0.846 0.846 0.852
12 20.895| 10066 03 05 21.0103002527 +40 34 55.847136130 0.768  0.031 0.015 0.881 7.283| 0.806 0.845 0.845  0.85
13 22.918 05 59 28.3518737067  +23 45 16.340014383  0.639  0.065 0.45 1.344 8.861] 1.078 1.094) 1.094] 1.108
14 2343 17017 024410.1129082717 +17 4550.134396221 0.778] 0.034 0.068) 0.862 8.164] 0.785 0.826 0.826] 0.832|=
15 23.966] 39699 0554 58.4766319349 +17 24 06.969273318 _ 0.67  0.042 0.118] 1.083 7.162] 0.983] 1.037] 1.037| 1.045
16 2397 251334] 06 05 40.2436134260 +25 52 07.415789532] 0.512] 0.084 0.457] 1.557 9.82[ 1.379] 1.325] 1.325 1.341
17 24.881| 15176 0227 27.7712309640 +31 48 04.608577224 0.573 _ 0.064 0.018[ 1.266 9.178 1.155 1.214] 1.214] 1.222
18 25.498| 42308 0611 32.3052508017 +24 2512.917732596  0.685  0.055 0.022[ 1.052 9.815 0.962] 1.009] 1.009] 1.016
19 26,14 40570/ 06 0015.0047776298 +15 07 51.867100080 0.721 0.04 0.076] 0.983 7.975| 0.892] 0.94] 0.94] 0.947
20 27.198| 41467 06 07 26.7566640857 +41 51 15.416911647 0.678]  0.056 0.047| 1.066 9.815| 0.975 1.023] 1.023] 1.029
21 27.388| 40020 0556 49.4500029007 +11 31 15.811535487  0.71| 0.051 0.035/ 1.004 9.688| 0.914) 0961 0.961 0.968
22 2879 43152 0615 22.0198719632 +16 2551 0.587 0.063 0.065) 1.253 9.118| 1.127 1.188 1.188 1.198
23 30.534| 16247 02 36 35.0699755272  +07 43 48.100486710 0.642]  0.046 0.06 1.135 7.534| 1.039] 1.089] 1.089 1.097
24 32,05 06 31 09.9926591312  +16 56 19.076564882  0.717 0.05 0.157 0.988 9.688| 0.904| 0.948 0948 0954 | [__
25 32154 12504 0203 42.6107754682 +181511.726016984 0.534] 0.073 0.188 1.348 9.817| 1.22] 1.286 1.286 1.296| |
26 32192] 12139 01 59 35.6839396200 +21 03 30.847166942 0.737|  0.047 0.003| 0.947 5.751| 0.866] 0.908 0.908| o0.014] | [Cconfidence .
27 33.025| 48640/ 06 45 23.5062911830  +24 40 20.885893932 0.641] 0.043 1.52[ 1.139 6.908] 1.037 1.081 1.001| 1.09g | [HIGH
28 33515 47270 06 39 57.8860976975  +44 00 50.811921716  0.753 0.04 0.034[ 0.916 8.796] 0.836] 0.878  0.878 0.884) | |MEDIUM
29 34.488] 45512 0628 18.8131373173 +101814.020624110 0.725  0.049 0.021] 0.975 9.688] 0.887| 0.933] 0.933] 0.94
30 34.672] 10348 01 41 39.2364547189  +30 02 49.628362631  0.764)  0.044 0.092[ 0.891 9.943[ 0.815 0.854] 0.854]  0.86
31 35.608| 51834 07 00 07.0201295916 +20 46 19.645441355 0.693  0.055 0.075] 1.043 9.945 0.943] 0.994] 0.994] 1.002
32 3615 45820 06 30 02,2935043605 +07 5516.012631618 0.663| 0,053 0.086] 1.096 8.924] 00998 1.05 1.05 1.057
33 36.416| 10597 01 44 26.5267454773  +46 08 22.893749766 0.593  0.066 0.162) 1.243 9.563| 1.118 1179 1179 1.189
34 37.416| 53925 07 08 36.2416637776  +37 26 42.353550642 0.716]  0.048 0.009) 0.991 9.369) 0.905 0.95 0.95 0.957
35 37.623| 53472 07 06 11.5973463559 +24 51 36.527358260 0.725  0.047 0.059) 0.977 9.307| 0.884 0.932] 0.932] 0.939
4] Il ] DN
Filters

[ Reject stars farther than :

Maximum RA Separation (mn) : [10.0

[]Reject stars with magnitude : below :|0.0

Reject Spectral Types (and unknowns) :

Reject Luminosity Classes (and unknowns) :

|Maximum DEC Separation (degree) : |10.0

|and above: 10.0

¥lo WB WA [F WG [JK[M
L e Cm v v v

Reject Visiblity below : vis2: (0.5

[]Reject Visi

ity Accuracy above (or unknown) :

[ Reject Variability

Reject Multiplicity
Reject Invalid Object Types

vis2Errivis2 (%) : 2.0

Diameter quality : Maximum chi square : 2.0

Maximum relative error (%) : [10.0

[ searching calibrators... done.

177 M Provided by JRARAC
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JMINAC

SearchFTT

Search Fringe Tracker

Targets within 30”

for VLTI/GRAVITY wide

Dynamic queries to get

candidates:

* Simbad

*GAIA: GAVO & ESAC

*GSC2 : VizieR

*Display table results &
FOV image (AladinLite)

A GRAVITY-wide: finding ¢ X | +
Hey o L 2 @ 2 WY € » =

= €9 O 4 =

searchftt.jmmefrfindex ht

GRAVITY-wide: finding off-axis fringe tracking targets.

This newborn tool is in its first version and is subject to various changes ints early development phase

Underlying method:

You can query one or several Science Targets. For each of them, Fringe Tracker Targets will be given using following research methods:

+ Simbad for sources that are suitable for fringe tracking.
« Main catalogs
GSC2 The Guide Star Catalogue, Version 2.4.2 (2020)
Gaia DR3 Gaia DR3 catalogues and cross-matched catalogues though ESA archive center.
+ Additionnal catalogs (use toggle button in the menu to get result tables)
GDR2AP The Astrophysical Parameters from Gaia DR2, 2MASS & AUWISE catalog through the GAVO DC.
Gaia DR2 Gaia DR2 catalogues with its external catalogues cross-match though ESA archive center.

Each query is performed within 30 of the Science Target. A magnitude filter is applied on every Fringe Tracker Targets according to the best limits offered in P110 for UT (MACAO) OR AT (NAOMI) respectively (K <
11 ANDV <15)OR (K <10 AND R<12.5). When missing, the V and R magnitudes are computed from the Gaia G, Grb and Grp magnitudes. The user must refine its target selection to take into account VLTI
Adaptive Optics specifications before we offer a configuration selector in a future release

+ Enter comma separated names ( resolved by Simbad) or coordinates (RA +/-DEC in degrees J2000}, in the TextBox below.
« Move your pointer to the column titles of the result tables to get the column descriptions.
+ Tosendatarget to Aspro2 (already open}, click on the icon in the GetStar column, then press "Send Votable".

« Please filla report for any question or remark.
HD224803, 0.1-0.1, DH38 Q

HD224803
ICRS coord. [deg] (ep=J2000) : 0.20702433180999996 36.78009900429
Proper motions [mas/yr] : -24.63 -22.343

2 GDR2AP 2 GaiaDR2

@sSimbadName  dist [arcsec]  ra [deg]  dec [deg] G K V. R otypetxt  GetStar
HD 224803 0 0.207 3678 8053 6.81 826 - - @
HIP_70 1538 0.203 36.778 10379 882 1022 - - =

© Simbadlinkfor GSC2  j2000_dist [arcsec]  ra [deg] ~ dec [deg]  mag_ks [mag] ~ mag_v [mag]l  mag_r [mag]  GetStar
GSC2 NBH5000476 0.077 0.207 3678 6181 8.283 : =

GSC2 NBH5000478 15.447 0.203 36.777 8.82 10.308 13.672 -

@ SimbadlinkforGaiaDR3 ~ j2000_dist [arcsec] ~ ra [deg] ~ dec [deg]  mag_ks [mag]  mag_g [mag]  mag_v (computed) ~ mag_r (computed)  GetStar
HD 224803 0.078 0.207 36.78 6.181 8053 8.27 7.795 ]

HIP_70 15.445 0.203 36.777 8.82 10.379 10.526 10.148 &Y

01-0.1
ICRS coord. [deg] (ep=J2000): 0.1-0.1
Proper motions [masfyr] : 0.0 0.0

Sorry, no fringe traking star found for 0.1-0.1in Simbad.
Sorry, no fringe traking star found for 0.1-0.1in GSC2.

Sorry, no fringe traking star found for 0.1-0.1in Gaia DR3.

DH38

ICRS coord. [deq] (ep=J2000) :

The VLTI High angular resolution Observations Workshop / October 10 - 21, 2022 / ESO Vitacura premises in Santiago, Chile
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JMIAC

Send StarList to PIVOT

Send Obs. block(s) to A2p

A

B2 12 1 =

mation

File Edit [Interop | Help
Targets | Unregister from Hub ettings Configuration(s) Constraints
(Q¥ simbz Show Hub Status rometer |VLTI w | |UT1 UTZ UT3 UT4  |~| Night restriction

Sl Em Send targets asVOTable V| porind [viti Future |v | || [0 chid2 KD = Date [2016/10/04 [ ";
i Send targets as Observation » A0 Gl J2.J3 ] f : f

~HD 137 =% ge : rument |GRAVITY +| ko 62 pe 33 Min. Elevation (45 | wind []

< ** FIN| Search calibrators » AD B2 DO CL

KO B2 DO C1
Status: 6 Infor

A2P2, the ASPRO2 companion tool in Python

<+
+o -
+

Send your VLTI OB (SCI & ancillary
stars) from ASPRO2 to ESO p2:

OIFits viewer |

PIONIER, GRAVITY & MATISSE

A2P2 samp relay [c2]

*#FIN 3124 [i

HD 13763 (cal)

BEIN37O ]

HD 16368 (cal)y

#EIN320AB[i]1

HD 20082 (cally

18:00 20:00 21:00

VLTI Future - GRAVITY - A0 G1 J2 KO
=nd obsenving blocks to the A2p2 tool (SAMP] o4

01:00 02:00 03:00

L.5.T.

B Science W Calibrator

22:00 23:00 00:00

04:00

[vIShow groups

05:00

06:00

LOG] HELP] RELEASE NOTES] VLTI]

|Project ID [Instrument |container type
— 60.A-9003(L) GRAVITY VM Run (IP 107.01)
MNew Folder GRAVITY Folder

GRAVITY
GRAVITY

GRAVITY

New Folder GRAVITY

Mew Folder GRAVITY

New Folder GRAVITY

GRAVITY tests Julien ' GRAVITY

I» Christian GRAVITY

I 60.A-9003(M) MATISSE
> 60.A-9003(N) PIONIER

> 60.A-9252(M) GRAVITY
[ 60.A-9252(N) MATISSE
I 60.A-9253(T) PIONIER

Folder
Folder
Folder
Folder
Folder
Folder
Folder
Folder
WM Run (IP 107.01)
WM Run (IP 107.01)
SM Run (IP 107.01)
SM Run (IP 107.01)
SM Run (IP 107.01)

Phase 2 v28.34 Bo.

Your Observing Runs

Sort by:

Nothing selected

*+% Waorking with instrument:'GRAVITY', containerld:'2862052' *+*

PZAPI connected with 52

+ Bm 60.A-9708(A) - GRAVITY [Ej

SAMP: connected [c2]

Time: = Night only [ | Baseline limits [ | Details | Filters: [JHide calibrators i f:lg::ed | Scroll view
Filter by: MIDI AMBER PIONIER GRAVITY MATISSE |
Gr.., Id Type Program Array Stations Ins. Mame Ins. Mode Ins. Su...
1| GRAVI2016-10-05T05:30:35.010_ 1| SCIENCE 60.A-9102(C)| VLTI AD G1 J2 KD GRAVITY| MEDIUM-COMBINED| SINGLE| |=
2 GRAVIZ015-10-05T05:49:35.074 1 SCIEMCE 60.A-9102(C)| VLTI ADG1 J2 KD GRANITY| LOW-COMEINED|  SIMNGLE
3 GRAVIL2016-10-08T07:44:59.726 1 SCIENCE 60.A-9102(C)| VLTI AD Gl J2 KD GRAMITY LOW-COMEINED|  SINGLE
3 GRAML2016-10-08T07:56:08.764 1 SCIENCE 60.A-9102(C)| WATI ADGL J2 KD GRANVITY LOW-COMEINED|  SINGLE| [
3 GRAML.2016-10-08T08:035:20.795 1 SCIENCE 60.A-9102(C)| WATI AD G1 J2 KO GRAVITY| LOW-COMEINED|  SINGLE| |_|
3 GRAVI.2016-10-08T08:14:38 826 1 SCIEMNCE LTI AD G112 KO GRAVITY! LOW-COMEBINED|  SINGLE| |™|

60 A-Qlﬂl (C)

*l

[ OIFits done.

487 M Provided by JRARAC

Try A2P2:

+ B8 60.A-9108(B) - GRAVITY /4 Ej

https://www.eso.org/p2

pip install -U a2p2

The VLTI High angular resolution Observations Workshop / October 10 - 21, 2022 / ESO Vitacura premises in Santiago, Chile
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Model fitting with LITpro
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Model fitting principle

data *  What we have in hand

d — interferometric data (here OIFITS) and uncertainties on data
* OI_VIS2 squared visibility amplitude
* OI_T3 triple product (amplitude and phase)
* OIL_VIS complex visibility (amplitude and phase)
— other data :
* OI_FLUX calibrated or uncalibrated spectrum (OIFITS2)
* absolute photometry, etc.

— priors: all possible models of object

What we want
— identify the observed object seen by the instrument with a (forward) model m(x)
— estimate parameters X, and uncertainties on the parameters

The VLTI High angular resolution Observations Workshop / October 10 - 21, 2022 / ESO Vitacura premises in Santiago, Chile
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JMIAC

Model fitting principle

N

param data

==2| model of object model of data H—

so-called “forward model”

fitting algorithm

The VLTI High angular resolution Observations Workshop / October 10 - 21, 2022 / ESO Vitacura premises in Santiago, Chile
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JMIAC

Model fitting principle
* The best parameters maximize the probability of the data (knowing the model)
Xbest = arg max, Pdf(d ' m(x))

where d  data (random quantities, known statistics)
X  parameters

m(x) model (of data): ~ expected values of data

Assumptions: data have Gaussian statistics and are statistically independent

i=1

= arg min

The VLTI High angular resolution Observations Workshop / October 10 - 21, 2022 / ESO Vitacura premises in Santiago, Chile
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JMIAC

Model fitting principle

*  What we have in hand
— interferometric data (here OIFITS) and uncertainties on data

data e OI_VIS2 squared visibility amplitude
d * OI_T3 triple product (amplitude and phase)
* OIL_VIS complex visibility (amplitude and phase)
— other data :

* OI_FLUX calibrated or uncalibrated spectrum (OIFITS2)
* absolute photometry, etc.

— priors: all possible models of object - m(x)

*  What we want
— identity the observed object with a model m(x)
— estimate object parameters X, and uncertainties on the parameters

*  What we need

— tools for minimizing }*(x) — fitting algorithm

l fitting algorithm l — there are several methods on the "market" — different softwares accessible
— PMoired, OITOOLS, ... and LITpro.

The VLTI High angular resolution Observations Workshop / October 10 - 21, 2022 / ESO Vitacura premises in Santiago, Chile
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/ﬂ
‘c’

First public release Octobre 2009

"coordinates of data"
(u, v, 4, AA, o)

aram @ Ndala
4l  model of object l l

1 model of data

fitting algorithm

LITpro model fitting software

M.Tallon, I. Tallon-Bosc, conception, "expert layer" CRAL /Lyon Observatory

G. Mella, Graphical User Interface Grenoble Observatory

Maintenance and improvement inside a working group
with F. Soulez, H. Beust, L. Bourges, J.P. Berger

The VLTI High angular resolution Observations Workshop / October 10 - 21, 2022 / ESO Vitacura premises in Santiago, Chile
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JMIAC

LITpro main features

 a user-friendly accessibility via a GUI
— implemented in JAVA
— interoperability with other tools
- (OIFitsExplorer, OiDB, Aspro2, OImaging, SAOimageds9)

e an easy Modeling builder
— rich library of elementary functions combinable between them

 a fast Fitter "engine": (modified) Levenberg-Marquardt algorithm
— Combined with a Trust Region method
— Bounds on the parameters
— Partial derivatives of the model by finite differences

e some tools for analysis and help to conduct the fit
exploration of the y? space

The VLTI High angular resolution Observations Workshop / October 10 - 21, 2022 / ESO Vitacura premises in Santiago, Chile
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Setting up the fitting process /
principle
a .
data files, ...
Associate data + function 1: parameterl = "p1", ...
with a model. .. + function 2: parameterl = "p2", ...
.
+ ...
(" other data files, ...
. > As many groups + function 1: parameterl = "p3", ...
fit altOgEther as you want ... + function 3: parameterl = "p4", ...
D
(" other data files, ...
As many groups + disk: diameter = "d1", x="x", y="y" ...
as you want... + ring: diameter = "d2", x="x", y="y", width="w"...
"p1" —> starting value, bounds, fixed or fitted, units
Configuration of "p2" —> starting value, bounds, fixed or fitted, units
parameters e
"r1" —> starting value, bounds, fixed or fitted, units
e Through the GUI
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Aspro2 -0100.asprox [c1] UTpro [e1]

Main settings. Configuration(s) Constraints [ arctarus_152-T 75ma_ twroal x|

File Edit Interop Help

rgets
- ;
ar Interferometer [V [o] | ra urs re e . : ;
——— e 3z k0 ettings tree arget panel
= B prrrr— PertodVmpenea T[] | [SO2K Date 202212109 1 s e i .
1D 263 (cal) L e e L < v = Min. Elevation 35| Wind ~ o BT
Mo e (0 LK o2 > = i
a v Normalize total lux Select datato fit: ~ Visamp | Visphi € VIs2 (| T3amp | T3phi @
& rozrszr
\DGTau Model list Selected file st
periey 2 heulsen] status: /A\, Warning Shared paraneters(1] mb_power background @ fielaraurus. 1 5zmu.ofts]
> B Results background 88 ilelarcturus 1. 79mu.ofts]
, B E— . circe
Notebook | Obs plan | Map ity | UV coverage | OfFits viewer Elats by
instrument made. VLTI Period 111 - GRAVITY - A0-GL2-K0 disk 58
MEDIUM-COMBINED Day: 2022-12-09 - Source: BD+25697 disk_polar
A0 setup Lo U (m) - North elong dik:
e Sl = elong_gaussian
osphere quaiity e )
[average
Fringe tracker mode | | 09 o
FringeTrack GRAVITY 080 Name Type unies Value Minvalue Maxvalue scle Hastixeavalue
o7s imb_powerl flux_weig.. fux_weight 1 o
o imb_powerl x1 x mas 0
imb power] y1 v mas 0
o imb_powerl powerl  power 0 0 1
damerert damerer mas 10 1 30
060 =
3 < Plot model panel
0ss £ s :
$ B Potimage | @ pixscale 0.10
050 s 3 = FoV (mas): 60
5 = Plo sniffer may ixscale
e = g p | @ pixscalel
DT e " . § & Plot Radial @ vis2 [ I Residuals [ Overplot model with cut angle 0.00
UV range to plot (m) o PotwMap | @
osof | Cuts in the chi2 space panel
IPlot rise/set v tracks =
025 Plot Chi2 10 | Parameterlfiux_weight1] [ min 0.0 max 30 #samples 10
lUnderplot a model image 100
Plot what . -] |]°* £ log B reduced withfit @20 | Parameterlxl] B min -30 max 30 #samples 10
o1s Name Type s Vil Minvalue e sce Hasticedvate
- ; 140 imb_poverl flu weightl  flux_weight 0
& Compute OIFits data 010 limb_power1.x1 x mas. 0
¥IAdd error noise to data 005 50 50 40 30 20 10 0 10 20 30 40 50 60 Personal notebook
[Juse inst. & cal. error bias U (MA - 10~6/rad) °
iiter by: MIDI AMBER _ PIONIER _GRAVITY MATISSE : - - [rutarial sectings fite for the exsmple 2 ©
& @ Type Program [ Array| ] Stations [u]in: Name] . Hode [ins. Su] Target | RA | DEC | M0 0BS | Tau0 (T Sharlag parsasters
11 PION201712:28T01:3550.203 1] CAUBRATOR. | 760 Tl | K0G2D0j3 | PIONER- FREE " BD+25697] 64601 26.252 5811067 4780l |
11 PIONL20171 206701 3751 716.1] CAUBRATOR | 0100€.0870)] T | k06200 /3| | PIONER FRecH 804 25607/ 64.691] 26,252 58.111.088 451 Run fit
11 PioN.201 71224701 39:65.876 1] CaUBRATOR | 0100027l U | K0 62003 | PiONER FReE s 804 25697 64-601] 26,252 56.111.065] 416l |
11 PiON. 20171 504701 41:46.433 1] —CAUBRATOR | 010008780 T | k062003 | PionER FReEs 804 256071 sa601] 28050 se11v.onl 4162 |7 Use max terations
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Final words

of last VLTISchools...

Get tools & documentation : www.jmmc.fr

POLE/SNO TOOLS USERSUPPORT  PUBLICATIONS [RUZVIIVEN NEWS

J !' // /, A 4:: We interfere constructively

Find courses and practice sessions

TRAINING

Horme » Training > Schools
Tools Tutorials Schools

Training for Interferometry

User Support
at
www.jmmec.fr/support

Feedback always appreciated and useful !
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