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Abstract. Even if not yet in full operation mode, the ALMA observatory has already
delivered huge amounts of data. Those data are accessible to download via the ALMA
science archive portal from their parent project id. We present here ARTEMIX (Alma
RemoTE MlIning eXperiment), a development from the Paris Observatory that aims at
exploring new tools for metadata and datacube remote visualisation. ARTEMIX does
not reprocess the calibrated data. It is thought as a collection of display facilities which
aim is to ease the definition of trans-project subsamples. Future developments, like
automated subsample selection via higher-level data analysis are possible, but require
the access to fully imaged data-cubes that are not provided yet.
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Abstract. ARTEMIX" — The access to astronomical data has never been so simple
for our community. From a technical side, it is however more and more difficult. The|
size and the number of the current and future data-sets raise the question of the bes]
way for astronomers to visualise and to analyse archived observations. The increas-
ing speed of network communications and the much powerful computing capacities
of dedicated servers as compared to personal machines naturally question the choice of
centralised data-center with remote (client-server) tools versus individual and local soft-
wares. The advent of cloud-based services has already taken over for editing (i.e. over-
leaf, sharelatex”. .. ) or scripting (jupyter-notebooks®). We present here ARTEMIX: an|
experiment of a service based on the World Wide Web to explore the ALMA scien-
tific data products (cubes in FITS-format): select a data-set, visualize its content and|
perform some fundamental measurements. We also introduce YAFITS : its standalone|
and generalised version, running inside Docker?. The strength of these tools is to let
the user directly manipulate and display on-line the FITS content without any local
resource, other than a simple browser (no download, no local software).
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Objectifs

* Recherche par produit plutot que par configuration instrumentale

* Faire des requétes multi-projets (ie sources connues)
* Avoir une idee rapide du contenu (fichiers fits)

Moyens

* Previews des configurations d’observation ALMA(meta-data)
* Preview des cubes ALMA (science products QA?2)



Contexte

Développé au LERMA a I'Observatoire de Paris, dans le cadre de I'AA-
ANO3

Utilisation de cubes de données et de métadonnées publics
N’utilise pas les standards de codage ESO.

Serveur web NodeJS, base de donnees MongoDB, serveur pour les
fichiers FITS bottle (python)



Resultat d’une recherche

Redshift 513 o O From | number ... ~ :to_. number ... ¥ :atoms in molecule
Spectroscopic data source @ : Local OJrL cDMS Species ©
Line intensity@ 4 (0.05) ND I
(0.126) HCO+ 7 -6
Energy up max (cm-1) @ | Disabled for Local data (0.7511) C3
(3.0818) C3
13C170 2-1
13C170 3-2
Band 3 Band 4 Band 5 Band 6 Band 7 =
80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380

Frequency

Warning : the collection of FITS files used by ARTEMIX and copied from the Alma Science Archive is already quite large. However, it is incomplete; we strive to improve the situation until we have a full copy of the ensemble of FITS files present in the ASA. Please also notice that only a relatively small
fraction of all ALMA raw data are actually turned into images. Please go to the ALMA archive and download raw data for a complete overview of the data.

Show all data. &4 *.pbcor.fits and *.pbcorr.fits | | *.image.fits| | *.clean.fits | *.cont.fits and *.line.fits @

O Available fits file(s) for selected metadata : 20

Show 10 - entries Search:

Metadata

Release Search Alma
Target Band RA DEC Res (") Freq. Range (GHz) Proj. code Date Pl name Fits

Hp

1 m83 3 13:37:.0.92 -29:51:56.74 1.5277 85.6 — 87.48; 87.46 - 89.33; 97.54 - 99.42; 99.4 - 101.27 2015.1.01177.8 2017-07-25 Longmore,
Steven

2 ms83 3 13:37:.0.92 -29:51:56.74 @ 0.3632 85.6 --- 87.48; 87.46 --- 89.33; 97.54 --- 99.42; 99.4 --- 101.27 20151.01177.8  2017-11-07 Longmore,
Steven
115.57

4 ma3 3 13:37:0.92  -29:51:56.74 56.6285 94.83 --- 96.83; 96.83 - 98.83; 106.9 --- 108.9; 108.82 - 110.82 2015.1.01593.8 2017-05-05 Hirota, Akihiko

3 mes 3 13:37:0.92 -29:51:56.74 2.0458 99.94 - 101.93; 101.7 - 103.69; 112.08 - 114.07; 114.57 — 2012.1.00762.8  2017-01-19 Hirota, Akihiko -
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Target Band RA DEC Res (") Freq. Range (GHz) Proj. code Date Pl name Fits

Hp

1 m83 3 13:37:.0.92 -29:51:56.74 1.5277 85.6 — 87.48; 87.46 - 89.33; 97.54 - 99.42; 99.4 - 101.27 2015.1.01177.8 2017-07-25 Longmore,
Steven

2 ms83 3 13:37:.0.92 -29:51:56.74 @ 0.3632 85.6 --- 87.48; 87.46 --- 89.33; 97.54 --- 99.42; 99.4 --- 101.27 20151.01177.8  2017-11-07 Longmore,
Steven
115.57

4 ma3 3 13:37:0.92 -29:51:56.74 56.6285 94.83 --- 96.83; 96.83 - 98.83; 106.9 --- 108.9; 108.82 - 110.82 2015.1.01593.8 2017-05-05 Hirota, Akihiko
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Tableau de métadonnées
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Recupération des données
ALMA

* Teléechargement automatique depuis I'archive publigue ALMA
* Toutes ne sont pas récupeérées car le volume serait trop important
* Restriction en fonction de la taille des fichiers

* Pour compléter la base de données, nous avons mis en place un service qui
recupere les fichiers manquants a la demande de ['utilisateur.

* Service web qui permet :

- ’affichage de I'ensemble des fichiers sur I'interface web

- la possibilité de lancer les téléchargements de fichiers dans le systeme
de fichiers d’Artemix

- la recupération des fichiers fits par l'utilisateur sur sa propre machine




Telechargement a la
demande
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Warning : the collection of FITS files used by ARTEMIX and copied from the Alma Science Archive is already quite large. However, it is incomplete; we strive to improve the situation until we have a full copy of the ensemble of FITS files present in the ASA. Please also notice that only a relatively small
fraction of all ALMA raw data are actually turned into images. Please go to the ALMA archive and download raw data for a complete overview of the data.
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O Available fits file(s) for selected metadata : 20

Show 10 ~ entries Search:
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# Target Band RA DEC Res (") Freq. Range (GHz) Proj. code Date Pl name Fits
1 me3 3 13:37:0.92 -29:51:56.74 1.5277 85.6 — 87.48; 87.46 - 89.33; 97.54 - 99.42; 99.4 - 101.27 2015.1.01177.8  2017-07-25 Longmorsf
Steven
2 m83 3 13:37:0.92  -29:51:56.74  0.3632 85.6 — 87.48; 87.46 — 89.33; 97.54 - 99.42; 99.4 - 101.27 2015.1.01177.8 = 2017-11-07 Longmore, Search
Steven
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115.57
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Recherche par project code et mousld



Telechargement a la
demande

Fichier en cours de
List of fits coming from ALMA (experimental phase) téléchargement

Science Pbcor v

Id Url Size (MB) Local download script Download / Preview on Artemix

1 https://almascience.eso.org//dataPortal/member.uid__ A001 X2f6_X44d.m83_spwO-line.image.pbcor.fits 1210.435 Local download Script aiting to be downloade

2 https://almascience.eso.org//dataPortal/member.uid__ A001 X2f6_X44d.m83_spw0123-cont.image.pbcor.fits 2.661 Local download Script Download/Preview on Artemix
3 https://almascience.eso.org//dataPortal/member.uid___ A001_X2f6_X44d.m83_spwl-line.image.pbcor.fits 1236.187 Local download Script Download/Preview on Artemix
4 https://almascience.eso.org//dataPortal/member.uid___ A001_X2f6_X44d.m83_spw2-line.image.pbcor.fits 1086.465 Local download Script Download/Preview on Artemix
5 local://m83.image.line_SPW2_6_uvtaper.image.pbcor.fits 500.197 Local download Script

6 local://m83.image.continuum_uvtaperimage.pbcor.fits 6.446 Local download Script

7 local://member.uid____A001_X2f6_X44b.m83.image.continuum_uvtaper.image.pbcor fits 6.446 Local download Script

8 local://m83.image.line_SPW1_5_uvtaper.image.pbcor.fits 500.194 Local download Script

9 local://m83.image.H59gamma_uvtaper.image.pbcor.fits 500.191 Local download Script

10 local:/im83.image.HCN_uvtaper.image.pbcor.fits 500.191 Local download Script



Telechargement a la

demande
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Science Pbcor
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Size (MB)
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2.661

1236.187

1086.465

500.197

6.446
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500.194

500.191

500.191

Local download script

Local download Script

Local download Script

Local download Script

Local download Script

Local download Script

Local download Script

Local download Script

Local download Script

Local download Script

Local download Script

Download / Preview on Artemix
Waiting to be downloaded
Download/Preview on Artemix
Download/Preview on Artemix

Download/Preview on Artemix

Visit the fits
Visit the fits
Visit the fits
Visit the fits

Visit the fits

Fichier déja télechargé
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Nouveauté 2020 : Accées aux
archives ALMA via TAP

* 'ESO a changeé son service d'acces aux archives publigues ALMA.

* Les données sont désormais accessibles via le protocole TAP a travers la
librairie Astroguery

* Nous y avons recours pour :
* le télechargement des fichiers FITS
* la mise a jour des metadata des fichiers FITS

* Scripts python effectuant requétes ADQL basées sur le modele de données
ObsCore
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Abstract. ARTEMIX" — The access to astronomical data has never been so simple
for our community. From a technical side, it is however more and more difficult. The|
size and the number of the current and future data-sets raise the question of the bes]
way for astronomers to visualise and to analyse archived observations. The increas-
ing speed of network communications and the much powerful computing capacities
of dedicated servers as compared to personal machines naturally question the choice of
centralised data-center with remote (client-server) tools versus individual and local soft-
wares. The advent of cloud-based services has already taken over for editing (i.e. over-
leaf, sharelatex”. .. ) or scripting (jupyter-notebooks®). We present here ARTEMIX: an|
experiment of a service based on the World Wide Web to explore the ALMA scien-
tific data products (cubes in FITS-format): select a data-set, visualize its content and|
perform some fundamental measurements. We also introduce YAFITS : its standalone|
and generalised version, running inside Docker?. The strength of these tools is to let
the user directly manipulate and display on-line the FITS content without any local
resource, other than a simple browser (no download, no local software).




YAFITS

* Outil de visualisation, reprenant 'apparence de Gildas/Go view
* Conteneur Docker — Installation et configuration faciles

* Librairies : Highcharts (spectres) and Openlayers (images)

* Accede au systeme de fichiers contenant les fichiers FITS

* Destiné aux cubes de données de radio astronomie (tient compte des beam-
sizes)

* Testé avec des données MUSE, SITELLE, ALMA, NOEMA

* Collaboration avec 'lRAM pour que Yafits devienne |'outil de visualisation de
leur archive



Interface données 3D
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Interface données 3D

Show FITS header
CL09-contsub - OBJECT = B0910+410 - NAXIS = 4 - NAXIS1 = 144 - NAXIS2 = 144 - NAXIS3 = 130 - NAXIS4 = undefined
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Recherche du redshift de la source

Requ é te T AP dans NED Egﬁﬁgﬂ?;f:: LUTs  hsv :I [TTs percent98 :I Video mode  direct :l
* RA, DEC selon fichier source —» &SN mkov v oes Omega M 0286
* Radius défini par l'utilisateur S

Redshift Velocity in km/s Show lines

CL09-contsub - OBJECT = B0910+410 - NAXIS = 4 - NAXIS1 = 144 - NAXISZ = 144 - NAXIS3 = 130 - NAXIS4 = undefined

1.14'x 1.55', PA -16.7°, 3.71e-2 Jy/K
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Slice viewers ) )
configuration LUTs  hsv :I ITTs | percentd8 :I Video mode  direct :I Apply
Z’?;c:nw,gif o inFOV v Ho 69.6 Omega M| 0.286

Spectroscopy Show lines

Redshift Velocity | inkm/s
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WISEA 9:13:45.489 +40:56:28.224 QSO 0.442198 0.006 0.035 5.760 1188.044  9.061 2471.054 | 140
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Affichage des raies spectrales

Slice viewers
configuration

Search NED Data
for a flat universe

Spectroscopy
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Show 3D model
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Video mode  direct
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Show Fits file browser
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Show FITS header

Show Licences

CLO9-contsub - OBJECT = BO910+410 - NAXIS = 4 - NAXIS]1 = 144 - NAXIS2 = 144 - NAXIS3 = 130 - NAXIS4 = undefined
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Interface données 2D




Nouvelles fonctionnalités dans Yafits

* Creation de fichiers FITS smoothés a partir d’'un cube pour augmenter le
rapport signal bruit

* Fait mieux ressortir les objets de faible luminosité

* Possibilite de les visualiser et de les télecharger en local, reutilisation dans
d’autres applications (GILDAS ...

* Créations de fichiers FITS téléchargeables a partir des images visualisées,
affichage dans l'interface 2D

* Création de fichiers FITS télechargeables a partir des spectres affichés.



Yafits a I'lRAM

* Discussions en cours depuis quelgues mois pour faire de Yafits I'outil de
visualisation des cubes de I'lRAM

* Réunions de travaill mensuelles
* Test d’'installation du conteneur Yafits a I'lRAM I'été dernier

* Quelques adaptations de l'interface pour les besoins IRAM



Perspectives

* Integration de coordonnées gnomoniques dans la visualisation 2D
* Adaptation de Yafits aux donnees Nenufar et SKA

* Ajout d’une fonction de cutout dans les cubes de données



Merci !
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