’ ' JMMC-AMHRA-0000-0001
Revision 1.0

Date: 24/06/2021

@ ﬁgﬁ \ -.’.pm I’@uggqire LESIA OMNERA
- s —_—

Insu LAGRANGE

JMMC

QUICK GUIDE TO CREATE AMHRA MODELS

Authors:

Armando Domiciano — OCA-Lagrange
Author: Armando Domiciano Signature:
Institute: JMMC Date: 24/06,/2021
Approved by: Armando Domiciano Signature:
Institute: JMMC Date: 24/06,/2021
Released by: Armando Domiciano Signature:
Institute: JMMC Date: 24/06,/2021




JMMC-AMHRA-0000-0001 Quick guide to create AMHRA models

Contents

1 Creating a fits model image with AMHRA 3

List of Figures

1 Pre-filled form for the default DISCO model in AMHRA. . . .. ... ... .. ... ..... 4
2 Result page of DISCO model in AMHRA. . . . . .. .. . ... ... ... ... ... ..... 4
3 Example of image from output fits file of default DISCO model. . . . . . . . ... .. ... .. 5

Revision: 1.0 Page 2/5



JMMC-AMHRA-0000-0001 Quick guide to create AMHRA models

1 Creating a fits model image with AMHRA

This is a quick guide on how to create models using AMHRA web service from JMMC.

As an example, let us choose DISCO, the real time astrophysical model that can simulate images of the
continuum emission from a star surrounded by a gaseous circumstellar disk (free-free and bound-free), such
as Be stars or central regions of Herbig Ae/Be.

When going into the DISCO web page one finds all parameters initially set to zero in the form. In order
to create a model it is first necessary to fill all the fields with the correct physical, spectral, and numerical
parameters. Instead of filling all fields one by one, in this first quick example we will simply (re-)generate
the same model as the one offered for download in the description of DISCO: Sample output file (.fits).

To do so, just go to Submit your request and click on the Set button in front of Pre-fill the fields with
default values. The form is reload with the parameters set to values corresponding to this default model,
as in Fig. 1.

Check all the parameters to understand them and, if necessary, use the tooltips (question mark symbol ?
at the left of each parameter). The Documentation & acknowledgments in the top of the page provide
links to bibliographic references related to the model, where more detailed information can be found.

We are now ready to create the model by clicking on the Send data button at the bottom of the page
(Fig. 1). After a few seconds (during which a Please wait message appears) we are redirected to the results
page of DISCO, which should looks like Fig. 2.

The green Sucess rectangle indicate that the model was successfully computed and is read to be downloaded.
Some information is also provided in the Log field. Click on the Download result button to retrieve the
model in fits format: output Disco_ *.fits.

This is an image cube (xy image for several wavelengths) that you can visualize with your favorite tool for
fits images. The 5 images span the near-IR domain from 1 to 7 pum (corresponding to the spectral domains of
PIONIER, GRAVITY, MATISSE LM). In Fig. 3 we show the corresponding DISCO model image at 2.5 pm.
At the bottom header of the fits files also contain a recall of the main input parameters used to create the
model. These model images in fits format can be used, for example:

e to prepare observations with ASPRO.

e to compute interferometric observables and directly compare with real interferometric observations
using OIFitsModeler.

e as input (prior image) for image reconstruction tools (e.g. Olmaging).
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https://amhra.jmmc.fr/
http://www.jmmc.fr/
https://amhra.oca.eu/AMHRA/disco-gas/input.htm
https://amhra.oca.eu/AMHRA/disco-gas/input.htm
https://amhra.oca.eu/static/docs/modules/disco-gas/default_DISCO_model.fits
http://www.jmmc.fr/english/tools/proposal-preparation/aspro/
https://amhra.oca.eu/AMHRA/oifits-modeler/input.htm
http://www.jmmc.fr/english/tools/data-analysis/oimaging/
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Central star

@ Star radius: 10.0 | R=
@ Star effective temperature: 150000 | K
@ Star mass: 50 | M=

Circumstellar gas-disk

@ Disk outer radius: 50.0 | Rs
© Temperature at disk basis: 50000 | K
@ Power law coefficient for disk temperature: 075
© Density at disk basis: 1.0E8 | kg/m®
® Power law coefficient for disk density: 35
® Powerlaw coefficient of disk flaring: 15
@ lonization fraction: 10

Geometrical and numerical parameters
@ Inclination angle: 0.0

deg
@ Image width: 256 | px
@ Distance to star: 50.0 | pc
Spectral coverage
© Start wavelength: 10 | pm
© Wavelength step: 1.5 | pm
® Number of wavelengths: 5

Figure 1: Pre-filled form for the default DISCO model in AMHRA.

@ Disk and stellar continuum — DISCO result

Status

Your request terminated with the following status: [ElfEs

Download result | Send to VO software

Logs
The calculation returned the following log:

Main log:
Starting DISCO...
disco.py is being imported into another module
Starting fits_tools...
fits_tools.py is being imported into another module

i Start new simulation ] i Back to main menu ]

Figure 2: Result page of DISCO model in AMHRA.
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File Edit View Frame Zoom Scale Color Region WCS Analysis Help | File Edit Interval Coordinate Axes Order
File output_Disco_1624532236483.fits | Slice wcs
Object |
value 2 | ] [2.5e-06
WCs
1e-06 3e-06 5e-06 7e-06
Physical X Y
Image X Y First | Prewous‘ Stop ‘ Play | Next | Last |
Frame 1 X 2 0 °
file ‘ edit ‘ view | frame ‘ bin | zoom | scale color ‘ region | wes ‘ analysis | help _
File Edit Font
linear log power sqrt squared asinh sinh histogram min max zscale
SIMPLE = T / conforms to FITS standard =
BITPIX -64 / array data type
NAXIS 3 / number of array dimensions
NAXIS1 256
NAXIS2 256
NAXIS3 = 5
EXTEND T
CDELT1 1.76783366520179E-10
CRPIX1
CRVALL = 0.8
CUNITL
CDELT2 1.76783366520179E-10
CRPIX2
CRVAL2
CUNIT2
CDELT3
CRPIX3
CRVAL3
CUNIT3
STAR / Model for central star
RSTAR 0 / Central star radius (Rsun)
TSTAR @ / Stellar effective temperature (K)
MSTAR .0 4 Stellar mass (Msun)
RDISC @ / Disc outer radius (Rsun)
TDISCO 0 / Disc basis temperature (K)
POWTD .75 / Gas-disc temperature power
DENSB -08 / Density at disc basis (kg/m"3)
POWDENS -3.5 / Disc density power
POWH = 1.5 / Disc flaring power
TONFRAC = 1.8 / Tonization fraction
60.8 / Inclination angle (deg)
508.8 / distance (pc)
ANGSIZE = 9.298367644963443 / Image angular size (mas) -
=l
2.59e+09 7.73e+09 1.8le+10 3.87e+1l0 8.01e+10 1.62e+1l 3.25e+1l 6.55e+1l 1.31le+l2 ]| I [

Figure 3: Example of image from output fits file of default DISCO model.
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