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I will show no complicated equations in this talk.
You can relax!





Observing room
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1- Bias subtraction

2- Flat fielding

3– Background sub.

4- Source detection

5- Flux cailbration

6- Astrometric calib.
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     Processed

Stacked

7- Stacking

8- Object detection
   and measurement

9- We have a catalog
   for science!



Data Processing

hscPipe, a version of LSST stack, has been primarily developed by
the software group at Princeton, Yasuda-san at IPMU, and NAOJ.

The code is getting shape:
● Internal       :    1% PSF photometry,  ~10mas astrometry
● Against PS1: 1-2% PSF photometry, ~40mas astrometry
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Group photo from the HSC collaboration meeting at IPMU in August
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Subaru Strategic Program

International collaboration of  all Japan, Princeton, and Taiwan.

Over 170 scientists are putting efforts in a huge observing program of 
300 nights over 5-6 years.  The survey started in March 2014 and it is 
about 30% done.

SSP proposal



Processing and Internal Data Releases

The survey started in March 2014.  We have made 5 internal data releases so far.





This is a major milestone of the survey!
We should all be proud of this!



First Public Data Release

The release includes ~140 square degrees of deep, multi-color data.
This is 1/10 of the total survey area.  The figure shows one of the survey stripes.

The release includes 7x10^7 objects.  The total data volume is about 80Tbyes.



First Public Data Release

Excellent image quality  – the median seeing in the i-band is 0.6 arcsec!



Data Quality – astrometry

Our astrometry against an external data (PanSTARRS1) is about 
~40 milli-arcsec.  This is sufficient for most science cases.



Data Quality – photometry

Our photometry against PanSTARRS1 is about ~0.02mag rms.  
Slightly worse than the 1% goal, but we are close.



Known problems

There are known problems in our data, but future improvements 
in the pipeline will hopefully mitigate them.



Dedicated Databases and User Interfaces



Data Release Paper with 110 authors!

The data release happened on the Feb 28th. 
I posted the paper to arXiv on the 27th.

From arXiv:
Your article is scheduled to be 
announced at Tue, 28 Feb 2017 
01:00:00 GMT.

...but, the paper did not appear in the 
listing on the 28th.  Why?

Your submission was on hold 
pending decision on 
classification. It was released 
and it is scheduled to be 
announced in the next mailing 
list.



------------------------------------------------------------------------------
------------------------------------------------------------------------------
Send any comments regarding submissions directly to submitter.
------------------------------------------------------------------------------
Archives at http://arxiv.org/
To unsubscribe, e-mail To: astro-ph@arXiv.org, Subject: cancel
------------------------------------------------------------------------------
received from  Mon 27 Feb 17 19:00:00 GMT  to  Tue 28 Feb 17 19:00:00 GMT
------------------------------------------------------------------------------
\\
arXiv:1702.08449
Date: Mon, 27 Feb 2017 07:47:42 GMT   (5521kb)
Title: First Data Release of the Hyper Suprime-Cam Subaru Strategic Program
Authors: Hiroaki Aihara, Robert Armstrong, Steven Bickerton, James Bosch, Jean
  Coupon, Hisanori Furusawa, Yusuke Hayashi, Hiroyuki Ikeda, Yukiko Kamata,
  Hiroshi Karoji, Satoshi Kawanomoto, Michitaro Koike, Yutaka Komiyama, Robert
  H. Lupton, Sogo Mineo, Hironao Miyatake, Satoshi Miyazaki, Tomoki Morokuma,
  Yoshiyuki Obuchi, Yukie Oishi, Yuki Okura, Paul A. Price, Tadafumi Takata,
  Manobu M. Tanaka, Masayuki Tanaka, Yoko Tanaka, Tomohisa Uchida, Fumihiro
  Uraguchi, Yousuke Utsumi, Shiang-Yu Wang, Yoshihiko Yamada, Hitomi Yamanoi,
  Naoki Yasuda, Nobuo Arimoto, Masashi Chiba, Francois Finet, Hiroki Fujimori,
  Seiji Fujimoto, Junko Furusawa, Tomotsugu Goto, Andy Goulding, James E. Gunn,
  Yuichi Harikane, Takashi Hattori, Masao Hayashi, Krzysztof G. Helminiak, Ryo
  Higuchi, Chiaki Hikage, Paul T.P. Ho, Bau-Ching Hsieh, et al. (57 additional
  authors not shown)
Categories: astro-ph.IM astro-ph.EP astro-ph.GA astro-ph.HE astro-ph.SR
Comments: 33 pages, 19 figures. Draft paper to be submitted to PASJ special
  issue in a month. Data available at https://hsc-release.mtk.nao.ac.jp/
\\
  The Hyper Suprime-Cam Subaru Strategic Program (HSC-SSP) is a three-layered
imaging survey aimed at addressing some of the most outstanding questions in
astronomy today, including the nature of dark matter and dark energy. The
survey has been awarded 300 nights of observing time at the Subaru Telescope.
The survey started in March 2014. This paper presents the first public data
release of HSC-SSP. This release includes data taken in the first 1.7 years of
observations (61.5 nights) and each of the Wide, Deep, and UltraDeep layers
covers about 108, 26, and 4 square degrees down to depths of i~26.4, ~26.5, and
~27.2 mag, respectively (5 sigma for point sources). All the layers are
observed in five broad-bands (grizy) and the Deep and UltraDeep layers are
observed in narrow-bands as well. We achieve an impressive image quality of 0.6
arcsec in the i-band in the Wide layer. We show that we achieve 1-2 per cent
PSF photometry (rms) both internally and externally (against Pan-STARRS1), and
~10 mas and ~40 mas internal and external astrometric accuracy, respectively.
Both the calibrated images and catalogs are made available to the community
through dedicated user interfaces and database servers. In addition to the
pipeline products, we also provide value-added products such as photometric
redshifts and a collection of public spectroscopic redshifts. Detailed
descriptions of all the data can be found online. The data release website is
https://hsc-release.mtk.nao.ac.jp.
\\ ( https://arxiv.org/abs/1702.08449 ,  5521kb)
------------------------------------------------------------------------------
\\
arXiv:1702.08452
Date: Mon, 27 Feb 2017 14:58:22 GMT   (2609kb,D)
Title: Cooling of neutron stars in soft X-ray transients

Our paper was #1 in the listing!

http://arxiv.org/
mailto:astro-ph@arXiv.org
https://hsc-release.mtk.nao.ac.jp/
https://hsc-release.mtk.nao.ac.jp/
https://arxiv.org/abs/1702.08449






Database User Registration

2/28     3/1       3/2      3/3      3/4      3/5      3/6       3/7

More than 100 registered users within 3 days.  People started to use the HSC data.



HSC-SSP papers

Science Publications in Refereed Journals:

1. Toba et al. 2015, PASJ, 67, 86, “Hyper-luminous dust-obscured galaxies discovered by 
the Hyper Suprime-Cam on Subaru and WISE”

2. Harikane et al. 2016, ApJ, 821, 123 “Evolution of Stellar-to-Halo Mass Ratio at z=0-7 
Identified by Clustering Analysis with the Hubble Legacy Imaging and Early 
Subaru/Hyper Suprime-Cam Survey Data”

3. Matsuoka et al. 2016, ApJ, 828, 26 “Subaru high-z exploration of low-luminosity 
quasars (SHELLQs). I. Discovery of 15 quasars and bright galaxies at 5.7 < z < 6.9

4. Chan et al. ApJ in press  “Galaxy-scale gravitational lens candidates from the Hyper 
Suprime-Cam imaging survey and the Galaxy And Mass Assembly spectroscopic survey”

5. Tanaka et al 2016, ApJ, 826, L19 “A spectroscopically confirmed double source plane 
lens system in the Hyper Suprime-Cam Subaru Strategic Survey”

6. Homma et al. 2016, ApJ, 832, 21 “A New Milky Way Satellite Discovered in the 
Subaru/Hyper Suprime-Cam Survey”

7. More et al. 2016, MNRAS in press “A new quadruple gravitational lens from the Hyper 
Suprime-Cam Survey: the dilemma of HSC~J115252+004733”

8. Toba et al. 2017, ApJ, 835, 36, “Clustering of infrared-bright dust-obscured galaxies 
revealed by the Hyper Suprime-Cam and WISE”

9. And a few more papers...



HSC-SSP papers

Spectroscopically confirmed double source-plane lens system.
Tanaka et al. 2016, ApJ



We are preparing 40(?) papers for
the PASJ special issue.

● Chiba-san reported on the discovery 
of new MW dwarf galaxies

● Oguri-san will give an overview of 
the lensing science.

● Nagao-san will describe the AGN 
science.

The special issue will cover other fields 
such as high-z galaxies.

 
It is finally the time to ‘harvest’ 
scientific results from the HSC data and 
write papers.  Many exciting papers 
will come out.



Thank you for your attention!

Survey website and data release site:

http://hsc.mtk.nao.ac.jp
https://hsc-release.mtk.nao.ac.jp


