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• Japanese Virtual Observatory (JVO) Project

• Develop a data search system using 
the Virtual Observatory (VO) standard.

• JVO portal 

• provides seamless access 
to the VO service of the 
world,

• reduced data of ALMA, 
Nobeyama, and Subaru

• Gaia source catalog EDR3

• http://jvo.nao.ac.jp/portal

JVO ALMA / Nobeyama FITS archive

http://jvo.nao.ac.jp/portal


• Major characteristics 

• data search per file basis 

• VO search functionality

• FITS WebQL: interactive quick look viewer for image 
and spectrum 

• Only FITS files are available at the JVO site

• 700k FITS files (220 TB) are available 

• The FITS data at the JVO site

• are copies of the original FITS data in the ALMA 
science archive

• Raw data are only available at the ALMA science archive



Calibrated FITS data cube of Legacy projects: 

⁻ FUGIN (PI: Umemoto & Minamidani)

CO Galactic Plane Survey (1st & 3rd quadrant)

l = 10°~50°, l = 198° = 236°,  |b| ≤ 1°

(~200 GB)

⁻ COMING (PI: Sorai)

CO Multi-line Imaging of Nearby Galaxies

147 galaxies (~1.5 GB)

⁻ Star Formation (PI: Nakamura)

Wide-field mapping of nearby molecular clouds

Aquila Rift, M17, Orion A  (~12 GB)



• ALMA line search service (experimental)

• Line detection was carried out on the ALMA public FITS cube.

• Information on the detected lines were registered into JVO 
ALMA line DB. 

• Matching with the molecular lines.

• FITS WebQL v5 (experimental)

• Alpha release of v5 with distributed computing is publicly 
available.

• Currently four servers are running behind the scenes.

• Comfortable response even to 300 GB FITS file

• Accident loss of data in the last month

• Half of the ALMA FITS data were lost from the JVO storage 
system, which is caused by RAID misconfiguration.

• Most of the data have been recovered.



Search criteria

• # of lines per 
spectrum

• Frequency of 
detected line peak 
(LSRK, Rest)

• Molecular species

• … 



• Spectrum at the location of peak intensity in the image 

• Detected emission / absorption lines are indicated by red lines

• Candidates of molecular species 

• Caution ! : conversion to REST frame relies on the RESTFRQ in the 
FITS header.  check if velocity (redshift) is correctly derived !



• FITS Cube viewer running on the 
Web browser. Display image and 
spectrum for a selected region.

• The size of the FITS file is getting 
larger and larger. Current max is 330 
GB.

• file size will grows to ~1 TB.

Distribution of FITS file size (public). Solutions

1. Upgrade to a server with larger 
memory (768GB).  high-cost, still 
have a limit in memory size.

2. Adapt distributed computing with 
consumer PCs.  low-cost, scalable 
by adding PCs



FITS WebQL v5 (distributed computing version) Demo



ALMA Cycle
Total projects 

(FITS 
provided)

Projects 
available for 

ARI-L
fraction year

Cycle 2 381 177 46% 2013

Cycle 3 541 437 81% 2015

Cycle 4 602 206 34% 2016

Cycle 5 551 0 0 2017

Cycle 6 525 0 0 2018

Cycle 7 295 0 0 2019

ALMA data release history in 2021

Stats. in 2021
(as of 12/16)

# of files (total)

150k (695k)

File size

50 TB (220 TB)

Number of FITS files ingested to the JVO ALMA FITS Archive per day 



• Usage stat. in 2021 (2020)

ALMA Nobeyama

• Access stat. by country

ALMA Nobeyama

Page access 115k (82k) 11k (20k)

DL count 32k (40k) 16k (19k)

DL size 2.7TB (5.2TB) 2.0TB (1.7TB)



Publications was searched by ADS full text search. 
Refereed papers only. 

Numbers in 2021 :   6 (ALMA)   3 (Nobeyama)  7 (Subaru)  



• ALMA line search service
• Validate source velocity (redshift) 

• FITS WebQL v5 

• Needs more work. (memory management etc.)

• Development of new features 
• Download spectrum data in text.

• Overplot of source catalog.

• Moment map.

• …

If you have any suggestions please contact to 

or directory to me at


