


Data Intensive Astronomy Ntional Astroromica

« Data deluge
— Huge Image data
— Wide spectral range
— Transient data
— time-domain

* New paradigm in
astronomical research by
Introducing data
management and
advanced data analysis
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DATA-INTENSIVE SCIENTIFIC DISCOVERY



Planned Future Projects

- ALMA
- JWST
- LSST
- LOFAR

. SKA 45 PB/yr x 10 yr ~ 450 PB :
Credit: LSST Corporation | ~ 200 TB/yr
. TMT

 Pan-STARRSg |~ afew TB/night , only object params stored
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IAU GA
Belijing
August, 2012

« Scientific Impact of Past and On-
Going Large-Scale Observations
and Surveys to Astronomy

« Current Status and Challenges of
Future Large-Scale Observations
and Surveys (1) Near- and Mid-
future projects, (2) Far-future
projects

« Data Management and Data
Access: Past, Present and Future

Its program and presentation files are available at
http://www.adc.nao.ac.jp/SpS15/program.htmi
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Advanced Data Analysis in the
Data Intensive Astronomy Era

Synergy of Data Intensive
Astronomy with other field

Expectation on Scientific Insights
In the Data Intensive Astronomy

Education, Public outreach
related with Data Intensive
Astronomy




Virtual Observatory

v Infrastructure for efficient research environment
v International standards for data publication & access
v Sharing data worldwide, Maximize scientific return
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Data Services

SDSS

2MASS
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HST

Subaru

Web portal

http://Jvo.nao.ac.jp/

~i¢

/CODATA 2012 in Taipei
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Astronomical Virtual Observatories
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More than 10, OOO resources, including Subaru SupCAM and -
HDS, are accessible i
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Images, spectra, and catalog data can be retrieved
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EIrxss

Science output by JVO NAOJ

Observatory of Japan

« Concentration of galaxies around SMBH
— 10,000+ SMBH & 7x107 galaxies collected by JVO

« Komiya et al., ApJ, 775, 43 (2013)
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Scientific Results from SMOKA
(Subaru-Mitaka-Okayama-Kiso Archives)
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ErrxEse OJ

Natlonal Astronomical
Observatory of Japan

HSC (Hyper Suprime-Cam)

* A new prime-focus camera for Subaru

— Cosmology (weak lensing)
— FL in October, 2012

Suprime-Cam o HSC |
FoV: 34’ X 27’ (10 x 2k4k CCDs) FoV: 1.5d x 1.5d (104 x 2k4k CCDs)
Data: 185MB/shot (~30GB/night) 2GB/shot (~300GB/night)

Survey Area: 1~10 sq. deg. Survey Area ~2000 sq. deg.



HSC First Light @ HSC project & NAOJ JJ

bnal Astronomical
rvatory of Japan




http://jvo.nao.ac

Jp/portal/alma.do
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FITS Data
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ALMA VO Desktop Viewer
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and download for
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Examine

j downloaded data

from several
aspects.

-------------------------------------- Comparison of the

data taken from
other VO services is
available.
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Data Backup
Disk: 224 TB

Home directory:
300 TB

Tape library:

MASTARS

SMOKA

HSC Science
Archive

ALMA Archive

VERA

45m/ASTE

Hinode

Solar Radio Data

Solar Data

Data Archive
Subsystem

Core: 672
Mem.: 2464 GB
Disk: 2500 TB

JVO Subsystem

Core: 196
Mem.: 1568 GB
Disk: 512 TB

2013 March ~

Gateway

High-Speed Network 40GbE

600 TB

Development
Subsystem

(SMOKA, JVO,
HSC )
Core: 190
Mem.: 1616 GB
Disk: 316 TB

Solar Data
Analysis
Subsystem

Core: 100
Mem.: 516 GB
Disk: 192 TB

Multi-Wavelength
Data Analysis
Subsystem

Core: 664
Mem.: 6464 GB
Disk: 1248 TB

s/ FW,
Reverse

Proxy

DMZ

~12.6 TB of memory and ~6 PB of storage, in total
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National Astronomical
Observatory of Japan

Nobeyama

RISE

SINET4

Chile/
JAO
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Available Data @ ADC, NAOJ NAC)

Observatory of Japan

Raw data from Subaru and others (SMOKA)
http://smoka.nao.ac.jp/

Japanese Virtual Observatory — Reduced data from all
around the world
http://jvo.nao.ac.jp/portal/
— ALMA Archival Data

http://jvo.nao.ac.jp/portal/alma.do
Hinode Science Archive
http://hinode.nao.ac.jp/SDAS/index_e.shtml

Nobeyama Data Archive
http://nrodb.nro.nao.ac.jp/

VERA, RISE, Nobeyama radio heliograph and others
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National Astronomical
Observatory of Japan

Contact me if you are interested In
the “Data-Intensive Astronomy”

masatoshi.ohishi@nao.ac.jp



