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Data analysis softwares proposed in Expertise Centers
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Interferometric data

(MA - 10A6/rad)

@ Interferometric data:
Fourier domain

- few measurements

VCOORD_SPATIAL

Day: MULTI DATE - Source: R_CAR
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Interferometric data
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Image

Interferometric data analysis

need few data points

Parametric model ) i o
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Model fitting tools

@ Custom scripts

@ LITPro (Tallon-Boc et al, 2008)
@ MFIT (Young, 2010)

@ PMOIRED (Merand)

@ OITOOLS.jl (Baron et al,2019)



Image reconstruction softwares

@ BSMEM (Buscher et al, 1994) C

@® MACIM (Ireland et al, 2006) C

@ MIRA (Thiebaut, 2008) yorick

® WISARD (Mugnier et al 2008)  IDL

@® SQUEEZE (Baron et al,2010) C

@ IRBIS (Hoffman et al, 2014) C

@® SPARCO (Kluska et al, 2014) yorick or C
@® ORGANIC (Claes et al 2020) python

@ GR (GRAVITY col., 2022) python



Comparing reconstructions softwares
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The Mission

The JMMC is the french center for optical interferometry.

. It aims at providing support for the users of the stellar
A neW tOOI fO I' G RAVITY'W' de interferometers currently in operation. This support is
possible thanks to the development of efficient and
using friendly tools for preparing the observations,
analysing the data or archiving the results. The tools are
accessible through the web site and linked to a "Face to
Face" help, especially for the preparation of

observations, the PIONIER, GRAVITY and MATISSE
data reduction, and the data analysis.

Read more »

JMMC User Support

The JMMC is commited to provide support to the users of the VLTI and other interferometers. For this purpose, a single contact e-mail address has been created. You can also fill
the dedicated feedback form. Access by click on "Read more".

SEARCHCAL LITPRO OIFITSEXPLORER m OIDB




JMMC Service overview

SUV (VLTI Center):
+ User Support

+ Training
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AMHRA

Analysis and Modeling at High Angular Resolution

Principal investigator: Armando Domiciano.

AMHRA develops and provides online astrophysical models and data analysis tools dedicated
to the scientific exploitation of high angular and high spectral facilities such as ESO-VLTL. It is
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Image reconstruction workflow

https://youtu.be/YA3hvs_sOfE

> YouTube ~
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Interferometric image reconstruction with Olmaging



OlFitsExplorer: data handling tool

| NON | OIFitsExplorer [c2]
(< = + VIEW.0 X
St. I I M b t . Tar... Ins.... Night Files — gata
I I n e a ve rs I O n Table VLTI - PIONIER MULTI WAVELENGTH RANGE - MULTI CONFIGURATION
Day: MULTI DATE - Source: R_CAR
“% R_CAR 1E0;
#% PIONIER Pnat(1.6111 : -i*
2014/01/22 1
2014/01/24 - \
2014/01/27 1E-1. A |
2014/01/28 ; -y
2014/01/29 ; '\\,‘*11
2014/01/30 | U
#% PIONIER Pnat (1.632¢ . e .
2014/02/02 o p my 1
| gy ELm b
. '
[ | - l‘! ‘.‘I:E’-‘-. ! . -
[l 2 | 5 S |

7 granules, 63 o... Expand

log VIS2DATA
| B
[ |
.
|
l -
an -
R
I-I ll
|
¥
5. &
il
-
L]
[ ]
]
f.
-

. 1 S
i B g N i m : '
1 F |
“rzrules | Files | . A, : .w * l'
‘\ ' o 'IL ' ' . [
1E-4 ! 4 . L I‘ 3% N
I Targets ] * f.
BlR_CAR ; . 2 sl . iy "
J | | ’ u I- ‘
n ..l ' B
! [
1E_5 ] | | L | ’
] n [ 2 =
] [
o m] i [
[
lE—E Made by :DIFhsExpl:rcr.'_lM'MC

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85
SPATIAL_FREQ (MA - 10A6/rad)

1.610 1.615 1.620 1.625 1.630 1.635 1.640 1.645 1.650 1.655 1.660 1.665 1.670 1.675 1.680 1.685 1.690 1.695 1.700 1.705 1.710 1.715 1.720 1.725 1.730 1.735

Infos:

| = A D F Show | VISAMP, VIS2DATA vs SPATIAL_FREQ Color by effective wa... Skip Flagged Draw lines Expr editor

x Axis = SPATIAL_FREQ log inc. 0 def. range auto © default fixed 0 86.1538 +
VISAMP log  inc.0 (3 def.range  auto © default  fixed

v Axes VIS2DATA log inc. 0 def. range auto © default fixed O 1.001 -

¢ Sending data through SAMP ... done. e 238 M Provided by Jf/4f%




Model fitting

@ LITpro @©@ PMOIRED
- GUI - python notebook
- geometrical model - geometrical model
- temperature - more spectral and temporal model
- analytic estimate of uncertainties - uncertainties via bootstrapping
- hidden features (ask for it) - A.Merand asks to be co-author

- free to use (*citation)



Olmaging

@ A single interface

- 4 softwares: BSMEM,
MiRA, SPARCO,WISARD

results in a single table
rating, comparing,...
saving reconstruction
parameters with the
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Olmaging
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Data Visualisation (RESULT)

OIlFits data
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MIRA hyperbolic v B1.167915696942 [IMAGE-OI FINAL IMAGE-2022-04-14T13:09:34 [1.000 1E-06 51  [IMAGE-OI INI
Compare MIRA hyperbolic 11 % # 4.803045007319 IMAGE-OI FINAL IMAGE-2022-04-14T13:08:27 1.000 1E-06 51 IMAGE-OI INIT
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MIRA hyperbolic I & & i # 4.396579605637 IMAGE-OI FINAL IMAGE-2022-04-14T13:09:58 1.000 1E-06 51 IMAGE-OI INIT
MIRA hyperbolic 59w # 11.24294920184 IMAGE-OI FINAL IMAGE-2022-04-14T13:05:49 1.000 1E-06 51 IMAGE-OI INIT
MIRA hyperbolic 24 # 14.35654643468 IMAGE-OI FINAL IMAGE-2022-04-14T13:53:40 1.000 1E-06 51 IMAGE-OI INIT
MIRA hyperbolic 23 # 17.07859731137 IMAGE-OI FINAL IMAGE-2022-04-14T13:52:14 1.000 1E-06 51 IMAGE-OI INIT
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MIRA hyperbolic 12 # 4.627356096337 IMAGE-OI FINAL IMAGE-2022-04-14T13:08:40 1.000 1E-06 51 IMAGE-OI INIT
MIRA hyperbolic 10 #) 5.481244922455 IMAGE-OI FINAL IMAGE-2022-04-14T13:08:00 1.000 1E-06 51 IMAGE-OI INIT
MIRA hyperbolic 9 # 5.582906390672 IMAGE-OI FINAL IMAGE-2022-04-14T13:07:42 1.000 1E-06 51 IMAGE-OI INIT
MIRA hyperbolic 8 # 5.805248428908 IMAGE-OI FINAL IMAGE-2022-04-14T13:07:31 1.000 1E-06 51 IMAGE-OI INIT
MIRA hyperbolic 7 # 6.365336910097 IMAGE-OI FINAL IMAGE-2022-04-14T13:06:30 1.000 1E-06 51 IMAGE-OI INIT
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| Spawn MIRA process - 4A07M Provided by JRARAC




Ol-Interface: a single format to connect them all

A unified way to call reconstruction softwares

@® Every information in a single OI-FITS file
@ Simpler interaction with softwares

® Reproducible results

O Search or jump to... Pull requests Issues Marketplace Explore

H JMMC-OpenDev [ Ol-Imaging-JRA ' Public X Pin  @®Watch 6

v % Fork 6 Starred 4 v

<> Code () Issues 6 {9 Pull requests (7)) Discussions (> Actions f Projects 0] wiki @ Security |~ Insights £33 Settings

¥ master ~ ¥ 2 branches © 1tag Go to file Add file ~

FerreolS Add keywords CONVERGE and PROCSOFT in OUTPUT PARAM table... + 30061a4 on 8 Mar Y 44 commits

M .github/workflows Update main.ymi last month
M doc Add keywords CONVERGE and PROCSOFT in OUTPUT PARAM t... last month
Y .gitattributes Initial commit 7 years ago
Y .gitignore Initial commit 7 years ago
(Y README.md fix typo in README last month
:= README.md Y

¢ Ol-Interface

Design and specification of an interface to image reconstruction and model fitting from optical
interferometric data.

Contents

e Unified Image Reconstruction Description exploits the inverse problem framework to present the
general principles of image reconstruction from interferometric data.

e Interface to Image Reconstruction is a draft document giving the specifications for a graphical user
interface to control image reconstruction algorithms.

e Directory doc contains the sources of the various documents.

About Q3

Design and specification of an interface
to image reconstruction and model
fitting from optical interferometric data
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You’ll never walk alone

E ® ® turopean Past VLTI Expertise ~ Dissemination  Joint Activities  Fizeau Getting start

I :R,tte, gi?vrg metry Activities Centres & Training Program with the VLTI

VLTI Expertise
So:;;\éiiw VLTI Expertise Centre C e ntre S

Welcome onto the JMMC User Feedback Form !

(* : required field )

Structured development of optical interferometry requires leaping towards a

European network of VLTI Expertise Centres. These centres are the backbone SRRIeSte SUV (VLTI center) N
of dissemination activities to new VLTI users, by organising observing
preparation and data reduction schools, by co-organising with ESO VLTI open Type: Support Needed w

days, and being the end-points of the Fizeau staff exchange programme.

The leap aims at bringing the impact and return of the programme in MEHT SO o ’

spreading know-how in Europe to a new level. It Follows at a smaller scale the
successful experience of the ALMA Regional Centres, where researchers travel Summary * : ’
to the expertise centres to reduce their data. The centres will be the visible
first contact point For astronomers interested in using VLTI.

* .

Comments

The present network of VLTI Expertise Centres includes three partners from
the OPTICON Horizon 2020 networking activity:

e Jean-Marie Mariotti Centre (JMMC) - Service aux Utilisateurs du VLTI, (SUV)
France - a structure that aggregates manpower from different
observatories:

o Observatoire des Sciences de |’Univers de Grenoble (OSUQG)

o Observatoire des Sciences de 'Univers de Lyon (OSUL)
o Observatoire de Paris-Meudon (OPM)
o Observatoire de la Céte d’'Azur (OCA)

e Portuguese VLTI Expertise Centre, Portugal
e University of Exeter, United Kingdom

two interferometry JRA (Joint Research Activities; WP8) lead partners:

e Lagrange Laboratory/OCA, France Version:

e KU Leuven, Belgium
and two new nodes from the OPTICON/RadioNet Pilot (ORP) program: Envoyer

e Leiden Observatory, The Netherlands L — ———
e Konkoly Observatory, Hungary

An overview of the support provided by each VLTI Expertise Centre and the
data protection policy can be found here.

Visitors wishing to travel to the above centres to reduce their VLTI data or
prepare observations are encouraged to use the Fizeau Programme.



Ask for help and give feedback

@ Expertise center gather experts that are willing to help
@ Use Fizeau program to travel to your expertise center
® Request features

@ Knowing user needs help us to tailor softwares

@ Research on methodology are fueled by requests
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