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Abstract

The JVO ALMA Archive provides users one of the easiest ways to access the ALMA archival data. The users can have a quick look at a 3 or 4-dimensional data cube without downloading multiple huge

tarballs from a science portal of ALMA Regional Centers (ARCs). Since we just synchronize all datasets with those of ARCs, the metadata are identical to the upstream, including “target name” for each

dataset. The name is not necessarily a common one like NGC numbers, but sometimes one of sequential numbers assigned in an observation proposal. Compilation of these artificial names into astronom-

ical ones could provide users more flexible and powerful search interfaces; for instance, with the knowledge of the redshift for each source, the users can easily find the datasets which observed their inter-

ested emission/absorption lines at not the observer frame but the rest frame, fitting well with theoretical studies. To implement this functionality, cross-identification of all the sources in our archive with

those in some other astronomical databases such as NED and SIMBAD is required. We developed a tiny Java application named “Blade Runner” for this purpose. The program works as a crawler for both

the JVO ALMA Archive and SIMBAD, storing all information onto a SQLite-based database file; this portable design enables us to communicate results to each other even under different computing envi-

ronments. In this poster, we introduce its software design and our recent work on the application, and report a preliminary result on the source identification in our archive.

1. Introduction

The Atacama Large Millimeter/submillimeter Array (ALMA), build in Chile, is one of the

largest radio telescopes. Due to its high spatial and frequency resolution, ALMA can produce high-

dimensional TB-size calibrated data even in one observation; archival data distributed by ALMA Re-

gional Centers (ARCs) are split to multiple huge tarballs, which contain calibrated data (measure-

ment sets) and FITS images generated from measurement sets. The users have to download these

big tarballs even to quick look at one of the FITS images. For casual access to the FITS images,

we Japanese Virtual Observatory (JVO) project of National Astronomical Observatory of Japan pro-

vide the JVO ALMA Archive service.

2. JVO ALMA Archive

The JVO ALMA Archive service is available via the JVO portal site (the URL is embedded in
the QR code below). This service enables users to access FITS images of ALMA without down-
loading them, powered by a web application “ALMAWebQL” (Fig. 1; Eguchi et al. 2014). With a
web browser, you can quick look at 3 or 4-dimensional images interactively, even on a smart phone.
There is also a desktop application “Vissage” (Kawasaki et al. in the conference), which cooperates
with ALMAWebQL, to perform more detailed analysis.

Figure 1 : A screen shot of ALMAWebQL.

Our archive is synchronized to that of EA-ARC every day. A readme file and FITS images are
extracted from the upstream tarballs; metadata called “dataset information” are generated from
these files, containing:

• Target position,

• Target “name”, which is sometimes one of sequential numbers assigned in a proposal,

• Project code title, which is a summary of a proposal.

Thanks to the metadata, users can find any datasets (FITS images) by their positions, but our ser-

vice will become much attractive if the datasets are searchable by astronomical object types or red-

shifts. For the realization, associations of datasets with astronomical databases are required.

3. How to asssociate the ALMA sources with the SIMBAD ones?

We utilize SIMBAD for an astronomical database since it covers both galactic and extragalactic
sources. At the beginning, we create a source list whose sources locate within a 20′′ (60′′ for diffuse
sources) radius circle from the source position of ALMA. Fig. 2 is the decision flow to identify the
counterpart for each ALMA source.

Figure 2 : The decision flow for a counterpart identification.

4. Blade Runner

As obvious by Fig. 2, while the source identification tasks are repetitive processing, there are
ambiguities in the interpretation of project code titles, and basic knowledge of astronomy is needed.
That is, the most part of the tasks depends on humans. Thus we developed a tiny Java applica-
tion “Blade Runner” (Fig. 3) and make it assist human judgment. The program works as crawler
of both SIMBAD and JVO ALMA Archive. We adopt SQLite3 for its database engine to share the
identification results over the Internet. It handles only text-based data due to the limited bandwidth
between our institutes, and

1. Accesses to the website of the JVO ALMA Archive over the standard HTTP protocol, and
parses the HTML, then stores all information into a local database.

2. Crawls SIMBAD by querying sources in a 60′′ radius circle from the center of each dataset
with the coordinate search functionality of SIMBAD.

3. Exhibits a list of dataset IDs. Selecting one ID from the list displays the “target name”, target
position, project code title, and a list of the counterpart candidates in a single window
(Fig. 3).

Figure 3 : A screen shot of Blade Runner.

5. Results

We applied Blade Runner to the JVO ALMA Archive on 2015 August 31. There were 4,410
datasets in the archive. We found that 934 SIMBAD sources have been observed uniquely with
ALMA. The categories of them based on the object type information in SIMBAD are summarized in
Table 1. More than 60% of the archive was found to be extragalactic.

Category Number Ratio (%)
Clusters of galaxies 22 2

Galaxies 395 42
LINERs, AGNs, blazars, QSOs, starburst galaxies 180 19

Clusters of stars 4 <1
Stars, white dwarfs, neutron stars, black holes, brown dwarfs 173 19

Young stellar objects 30 3
Planets 1 <1

Molecular clouds, nebulae, supernova remnants, interstellar mediums 54 6
Individual sources 63 7

Unknowns 1 <1

Table 1 : Source classifications of the JVO ALMA Archive.

6. Future Work

• Acquisition of redshift information from SIMBAD; this enables users to search datasets which
observed their interested absorption/emission lines from the rest frame wavelengths

• Multiple counterpart handling

• Display of binned (compressed) FITS images onto a screen together with other information
like Aladin Lite in SIMBAD

• Fully-automatic source identification–we would like to discuss here whether this is possible
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