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\ES+ OIFITS format (1)

OIFITS are FITS files, HDU: headers, extensions, tables...

Extension |

Extension 3

OIFITS 1.0 (Pauls et al., 2005, PASP): traditional format |- {

OIFITS 2.0 (Duvert et al, 2017, A&A) is the new standard:

—> improved description in the headers (data mining)

—> more tables (polarisation measurements more explicit)

—> better description of measurement errors and their correlations
—> librairies available in C (https://github.com/jsy1001/oifitslib)
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OIFITS format (2)

Select FITS file extension - /Users/xav , SS/ATs/Configurations/Northern_baselines/comm5/data_15_05_16/reduced/G...

Extension Header Type Size #5 #6 #7 #8 #9

PRIMARY IMAGE 1x1
OI_ARRAY BINARY TABLE bx4 STAXYZ MNTSTA
OI_TARGET BINARY TABLE 17 x1 DECEPO RA_ERR DEC_ERR SYSVEL
OI_WAVELENGTH BINARY TABLE 2x210
OI_WAVELENGTH BINARY TABLE 2x210
OI_WAVELENGTH BINARY TABLE 2X5
OI_WAVELENGTH BINARY TABLE 2X3S
OI_VIS BINARY TABLE 18x6 VISDATA VISERR VISAMP VISAMPERR VISPHI
OI_VIS2 BINARY TABLE 10x6 VISZDATA VISZERR UCOORD VCOORD STA_INDEX
OI_T3 BINARY TABLE 14x4 T3AMP T3AMPERR T3PHI T3PHIERR UTCOORD
OI_FLUX BINARY TABLE 8x4 FLUX FLUXERR STA_INDEX FLAG
OI_VIS BINARY TABLE 18x6 VISDATA VISERR VISAMP VISAMPERR VISPHI
OI_VIS2 BINARY TABLE 10x6 VISZDATA VISZERR UCOORD VCOORD STA_INDEX
OI_T3 BINARY TABLE 14x 4 T3AMP T3AMPERR T3PHI T3PHIERR UTCOORD
OI_FLUX BINARY TABLE 8x4 FLUX FLUXERR STA_INDEX FLAG

—_—
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Tools

OIFITS

Data modeling Image reconstruction
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+ES+ Data Reduction

Data Reduction pipelines for AMBER, PIONIER and GRAVITY produce OIFITS

OIFITS can be uncalibrated/calibrated

Routines to manipulate OIFITS are developed within these pipelines

Particularly interesting functions: reading, selecting, averaging, stacking, writing, etc...
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LES+ Visualization tools (1)
0

- Fv, any fits reading SW that can make plots
- QOiFits Explorer (JMMC, www.jmmc.fr)

VLTI - PIONIER [1.6135 pm -~ 1.7699 um] - DO-G1-HO-I1
Day: 2013-07-14 / 2013-07~15 - Source: AX_CIR
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Visualization tools (2)
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https://github.com/amerand/GRAVIQL

+

LES+ Visualization tools (2)
0
+

- quicklook for GRAVITY, (A. Mérand): https://github.com/amerand/GRAVIQL
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JES+ Librairies 1: IDL
0]
+

http://dept.astro.lsa.umich.edu/~monnier/oi_data/

Filename  [Purpose
read oidata.pro Routine to read oidata FITS files

write oidata.pro {Routinc to write oidata FITS files

define oiarray.pro Defines OI-ARRAY data structure

define oitarget.pro ‘Dcﬁncs OI-TARGET data structure

define oiwavelength.pro|Defines OI-WAVELENGTH data structure

define Q1ViS.pro {Dcﬁnes OI-VIS data structure

define oivis2.pro 'Defines OI-VIS2 data structure

define oit3.pro Defines OI-T3 data structure

define vis2data.pro Defines VIS2ZDATA structure

define t3data.pro Defines T3DATA structure

extract vis2data. 'F.xlracl OI-VIS2 data into more usable IDL variables (no pointers)
extract t3data.pro Extract OI_T3 data into more usable IDL variables (no pointers)
merge oidata.pro Allows combination of oidata.fits files with no info loss

concat _oitable.pro Used to concatenate like structures (workaround for IDL v5.1). updated in 2013 for compatibility with devlarx update in astrolib.
copy_oitable.pro ‘Uscd with concat_oitable.pro for compabiility with updated astrolib.
testdata fits A very basic test FITS file distributed by J. Young

make _testfits.script IDL script to create bigtest fits

bigtest fits Test FITS file containing full richness of Ol-data format
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+ES+ Librairies 2: python, yorick, julia
©)
+

Python:
- astropy.io.fits http://docs.astropy.org/en/stable/io/fits/
- Paul Boley: http://astro.ins.urfu.ru/pages/~pboley/oifits/
- Python tools for GRAVITY (merge, analysis, etc)
svn co https://145.238.154.30/repos/DRS_gravity/python_tools

- Yorick (E. Thiébaut): https://github.com/emmt/YOIFITS
- Julia (E. Thiébaut): https://github.com/emmt/OIFITS.]l

Summary of OIFITS tools and libraries:
- http://www.astro.phy.cam.ac.uk/research/ResearchFacilities/software-for-astrophyiscs/oifits
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+

JES+ Model-fitting (1): VMT and mfit
0)
+

- Visibility Modeling Tool, (NExScl), - mfit (John Young): multi-component (with
2 T, limited sets of models (Keck,PTI) asymmetries) models + GUI
http://nexsciweb.ipac.caltech.edu/vmt/vmtWeb/ http://www.mrao.cam.ac.uk/~jsy1001/mfit/
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http://oidb.jmmc.fr

+E§+ MOde"fitting (2)2 LITpro (Tallon-Bosc et al. 2008), www.jmmc.fr

Parameters:
+ name value prev val vmin vmax scale fixed units

diameterl 5.9538 5.9538 0 NONE AUTO 0 mas
Utero | flux weightl 1 1 0 NONE AUTO 1
3 4 = x1 0 0 NONE NONE AUTO 1 mas
- ! - Delete selection | Attach/Detach fra Attach / detach the plot from the main apphcation window ‘)’l U 0 NONE NONE AUTO l mas
* ) ) . . . ) ) )
Chi2: initial= 7.763e405 -~ final= 7.763e+4+05 - sigma= 36.6333
Settings tree Frame panel reduced Chi2: initial= 1157 - final= 1157 - Si}ma= 0.0545951
" — Number of degrees of freedom = 671
. Setungs Attach/Detach frame Untitled.tsv _ + Confidence Level = 0
v i Files
YRy al2€ frc Plotting vis2 ) )
FRIAHYAD_56i35 W .o 0 Number of iterations: 2 (max number= 200)
v @l Targets Plot vi
v [ TargetiXHya] ' ‘ ' Stopping alibi: no significant change in parameter values (tol step)
File[XHYA_D sel35_wc_fin.oifas 0.70

diskl Final values and standard deviation for fitted parameters:
shared parameters{0} 065 4 diameterl = 5.9538 +/- 0.0162 mas

¥ B Results

v _‘FfR(“»U" 2014-05-22 09:02:25 0.60 R Covarlance MAtrix ===

Plotting plotBaselines diameterl
Plotting plotUVCoverage 055 | diameterl 2.6e-04
Plotting vis2 residuals 0.50 --=- Correlation matrix =---

diameterl
1

¥ B Plots

Plotting XHYA_D_sel35_wc_fin.oifit: diameterl

Run fit

Use max iterations
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spasal requency (14ad) x107

c Provid s4h
L ¥ Status : GUI updated with fitting results Provided by JRARAC
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+]E+S+ Model-fitting (3): CANDID (Gallenne et al. 2015)

Q https://github.com/amerand/CANDID

CANDID: companion search using v2, icp
from PIONIER_Pnat(1.6135391/1.7698610)
AXCir.oifits
x? best fit / x5 no of detection

1.00

A5 - N (mas)

40 20 0 -20 -40
+ E (mas) Aa - E (mas)

PIONIER Pnat(1.6135391/1.7698610)

Fit, chi2 maps

Injection of synthetic companion-> detection limit
Fast, simple sets of commands

Bandwith smearing taken into account
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JES+ Model-fitting (4): SIMTO
)

+ http://www.chara.gsu.edu/observers/data-analysis-software/3-simtoi

Photometric & Interferometric Data

Oblate spheroids w/ gravity

5 : darkening
Live Parameter Updating Smooth edges

& Rendering Spots! via. multi-sample

anti-aliasing

Roche Lobe Geometry
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Limb
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Animation
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+

,gS+ Database 1: OIDB, Optical Interferometry Database

(9 oidb.mmc.ir

e (Goals:

—> Promote, preserve Ol data and centralise its access
—> Connect data users with observing teams
—> Interoperability with the VO tools
Direct feed to LitPro and OiFitsExplorer (among other tools)

e Contents:

- Already ~5000 calibrated science-ready OIFITS
- Including all calibrated PIONIER data since 2011

- Weekly updated observation logs from CLIMB, CLASSIC and VEGA (since 20006)
- + your datal

g 13 L M v 432 19 6696 7238 36089

-4

FACILITIES - " INSTRUHENTS DATA-PIS COLLECTIONS OIFITS GRANULES OBS. LOGS
~
H L
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JES+ Database 2: ESO-Phase 3 for VLTI data products
0
+

¢ PIONIER science-ready OIFITS released soon,

e GRAVITY/MATISSE in the future (OIFITS 2.0)
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+

JES+ mage reconstruction softwares

©
+

PAINTER: http://www-n.oca.eu/aferrari/painter/

WISARD: http://www.jmmc.fr/wisard page.htm

MACIM: http://www.physics.usyd.edu.au/~mireland/MACIM/

MIRA: http://cral.univ-lyon1.fr/labo/perso/eric.thiebaut/?Software:MiRA

- BSMEM
- ftp://ftp.eso.org/pub/general/VLTI2017_School
- www.mrao.cam.ac.uk/research/optical-interferometry/bsmem-software/

- SQUEEZE: https://github.com/fabienbaron/squeeze

- IRBls:

—> Binary image to be used with VirtualBox(www.virtualbox.org/):
ftp ftp.eso.org
login: anonymous password: your email address
> cd pub/general/VLTI2017_School
> binary
> get ubuntu14_matisse_18012017.ova

- The Ol imaging beauty contest (proceedings SPIE 2016, Sanchez+17)
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