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Brief History of HSC Project
2002 Pilot conceptual study started
2006 Grant-in-Aid Approved (Karoji, Aihara)
2007 Taiwan Joined, IPMU established
2008 Princeton Joined
2010 FIRST Grant Approved (Murayama)
2012/08 Engineering First Light
2013/01 Scientific First Light
2014/03 Survey Started
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HSC Construction Budget
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17%

18%

21%

(~ FY2013/DM computer not inc.)
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Instrument Updates

• Camera
• Replacement of control computer (obcp)
• Shutter/Filter
• CCD

• New Dome Flat
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Camera

• Replacement of the control computer (OBCP) 
unexpectedly caused several hardware malfunctions 
and made the support scientists exhausted.  Some 
(but not much, though) observing time was lost in 
November. 

• Lesson: Such major work should have drawn the most 
of the builders attention to make the troubleshooting 
more efficient. Careful coordination and more formal 
authorization process should be introduced next time. 
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Camera

• Shutter does not open very rarely (~ once/two weeks ?) 
• Reset (zero position search) necessary (~30 sec)
• Sources already identified. Need the maintenance 

work: Arranged
• Filter Exchanger

• Sequence stopped while lifting the filter on to the 
camera (also rare but the rate increasing ?)

• retry always works
• Under investigation



Satoshi Miyazaki HSC/NAOJ

Flat lamp module on top of HSC



New Single Lamp Dome Flat

9



New Flat Lamp

10



New Flat Lamp

11

Decenter of filaments in the light bulb will explain the non-
uniformity: Replacement next Feb. 
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Operation Status
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SSP Observing Status
Normalized Usage ( of allocated 64 nights over 2 yr) 

>~70 % on-sky if it is clear except initial glitches 

survey efficiency and W/D-UD ratio

2/3Bad weather: ~ 25 % 
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Time between exposures
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Thanks to Philip & Eric’s efforts
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Operation Status

Camera runs quite nicely but …
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SSP Survey Status

What will happen?

• survey efficiency issue for Wide  
- current survey speed : 2.3 fid. ptgs/night to full depth/full color 
- 150 already observed ptgs + (300-64)*2.3 ~ 700 fid. ptgs (~1,170 deg2)

‣ weather factor = 70% 
‣ same Ndith as before 
!
Then shrink Texp(z) and/or  
Texp(Y) and/or Tread(i,z,y) 
!
Saving 10% Texp for both z 
and Y bands and if Tread for 
i, z and Y are reduced to 27 
sec. we will reach 1250 deg2.

y-band = 20 min.

y-band also decreased

incl. edge

We are 
Here

Expected Coverage
1170 deg^2

with 33 sec RO

More reduction is necessary.
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Trimming of Readout Time

• 5 sec from CCD clocking  (perhaps no risk)

• 3 sec from saving data onto disk

• risk assessment preliminary

After the lab testing, engineering 
nights will be requested.
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Poster by Data Analysis Support Team

Support for HSC Data Analysis

We offer technical support for open-use users of HSC.

Sogo Mineo, Rieko Momose, Tadafumi Takata, Hisanori Furusawa, Yoshihiko Yamada,
Michitaro Koike, Masayuki Tanaka, Satoshi Miyazaki & the HSC software development team

Web-site http://hsc.mtk.nao.ac.jp/pipedoc/

Here is an analysis manual dedicated to open-use users.

 Instruction on pipeline installation
 Instruction on pipeline usage
 Instruction on the use of open-use computers
 Explanation of terms and jargons

We are collecting useful information in this web-site especially for open-use
users, including:

Analysis pipeline
Binaries are distributed at: 

 For GNU/Linux, x86_64
Primarily for CentOS 6/7. Other OS can be added if requested (but Linux only.)

 Saves users time and trouble
Compiling the pipeline from the source would be troublesome. It is an aggregation
of ʛ70 programs including those of the 3rd party. To build all of them, all the
source codes must be available online without server-side troubles, and all the
sources must pass make. It is less likely the case than it is for a single program.

 Installable in any directories
Users do not have to be the root in order to install the binaries. Just install them
in your home directory.

https://hscdata.mtk.nao.ac.jp:4443/hsc_bin_dist/

Explanation of terms and jargons
 Q & A

English pages are still in progress.

Limitations: This pipeline is developed mainly for the SSP, or deep blank fields―Photometric calibration is

not good for all fields, and the pipeline has difficulty in processing very large objects spanning one or more CCDs.

Help desk helpdesk@anela.mtk.nao.ac.jp
Feel free to send us questions about data analysis.

Computer
We offer you a shared-use computer hanaco.

hanaco is equipped with 32 cores of CPU, 256GB of memory and 36TB of storage. It is prepared for users
who do not have sufficient computing resources to process images they take with HSC. It processes the
tutorial data in a day; a user’s data in two weeks or a month. We expect just two users are active at a time.
Use hanaco to get stacked images and object catalogs only. Users should use their own computer once they
get them on hanaco.

To get a user account in hanaco, first read our page:
http://hsc.mtk.nao.ac.jp/pipedoc/j_env/index.html

and send the form at:
http://hsc.mtk.nao.ac.jp/hanaco-application/

not good for all fields, and the pipeline has difficulty in processing very large objects spanning one or more CCDs.
We welcome users to the software development who feel like tackling such problems.

For General Observers and SSP 
collaborators, 

if you have questions, write to
‘helpdesk@anela.mtk.nao.ac.jp’
either in Japanese or English.
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HSC Data Flow for GO

Client’s
Home

Institute
Computer

Obslog Server

MASTARS

data selection
Mitaka Hilo

QL 
clusters

raw data

then run hscPipe

Buy computers or come to MitakaSelectors/Downloader prototyping under way



Satoshi Miyazaki HSC/NAOJ

Engineering works remained 

• CCD operation optimization

• Few channels has been lost perhaps due to the 
breakdown of gate structure near the corner 
where the internal electric field is strong. 

• In order to reduce the risk of losing more CCDs, 
we need to lower some of the operation voltage 
without  causing performance degradation. We 
are working on this at lab.
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Some fancy pictures
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Thickness of CCDs
36h	Ultra-Vista	Y	band		 2h	HSC	y	band	D=4m D=8m

HSC features very High QE  in red 
thanks to the thickness of CCDs

(c) Hasinger
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Suprime-Cam (old slide)

on Nature by Esther Hu

Hubble Subaru
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Resolution of Mass Map

Clusters of Galaxies detected by HSC 5

no sturecture is observed on the “Main” cluster. The sturec-
ture seen in Fig. 5 survived several realitiy checks in our anal-
ysis (change of the magnitude cut of galaxies and boot-strap
re-sampling of galaxies) but obviously further observation is
necessary to confirm the structure. If it is confirmed, it will
privide another laboratory for testing the nature of dark matter
following the famous “bullest cluster”.

No significant peaks is, however, found at the “West” po-
sition in Fig. 5. In fact, the lensing signal of the Abell 781
“West” has been the matter of debate. Motivated by the less
significant detection on the original DLS map (Wittman et
al. 2006), Cook & Dell’Antonio (2012) investeed the region
carefully based on the images independently obtained by the
Orthogonal Parallel Transfer Imaging Camera on the WIYN
3.5 m telescope and Suprime-Cam. They concluded that no
significant signal was observed on either of the convergence
map and mentioned that this example can be a challenge
against the usefulness of weak lensing on the mass-observable
calibration in the observational cosmology. Wittman et al.
(2014) re-analyzed the DLS data and tried to eliminate the
contamination of foreground galaxies by adopting the pho-
tometric redshift (photo-z) probability density weighting in
the reconstration of the convergence map. They suggested
that the peak on the revised convergence map becomes more
significant and the inferred lensing mass became consistent
with the X-ray mass. They commented that the simple mag-
nitude cut is not enough to eliminate the effect induced by the
foreground galaxies. Photo-z of the galaxies in our lensing
catalog are estimated using an archival DLS multi-band data
(BVRz10).

We use a Bayesian photometric redshift code by Tanaka
(2014). By comparing with the spectroscopic redshifts avail-
able in the field, we find that dispersion in |zphot − zspec|/(1 +
zspec) is about 0.04 and an outlier rate is ∼ 8%. Although the
face values should not be over-interpreted because the spec-
troscopic sample is heterogeneous and there are only a small
number of faint galaxies with i > 23, our photo-z accuracy
seems reasonable. We eliminate the galaxies below the phot-
z of 0.4 and revised the convergencemap where we found no
recovery of the significance at “West” cluster. Therefore, our
data does not reconcile the tension between lensing and X-ray
mass of the “West” cluster.

WestMainMiddleEast

FIG. 5.— Close up view of the convergence map (Fig. 4) at the Abell 781
multi-cluster region. Four cross marks are superimposed that indicate the
location of the X-ray clusters observed by XMM: from west to east “West”,
“Main”, “Middle” and “East”.

2.5. Cluster Searches based on the Multi-Color Catalog

10 http://matilda.physics.ucdavis.edu/working/website/catalogaccess.html

Red markers on Fig. 4 shows the location of clusters of
galaxies registered on NASA/IPAC Extragalactic database
(NED). It is visible that the markers tend to exist on the col-
ored area (stronger lensing signal) and we see the general
corespondence of the weak-lensing peaks and the cluster po-
sitions. Among them, star and diamond markers are SHELS
clusters which are identified by Geller et al. (2010) through an
uniform spectroscopic observations of the magnitude-limited
(R < 20.6) samples using HectoSpec. Geller et al. (2010)
matched their clusters with the DLS lensing peaks and the
star markers show the matched clusters and the diamond are
un-mached samples.

In order to make an independent comparison between the
light and mass on this region, we search for the clusters using
the DLS public photometric data based on the new method,
Cluster finding algorithm based on Multiband Identification
of Red-sequence gAlaxies (CAMIRA), developed in Oguri
(2014). The CAMIRA makes use of the stellar population
synthesis (SPS) model of Bruzual & Charlot (2003) to com-
pute SEDs of red-sequence galaxies, estimates the likelihood
of being a cluster member galaxies for each redshift using
χ2 of the SED fitting, constructs a three-dimensional richness
map using a compensated spatial filter, and identifies cluster
candidates from peaks of the richness map. For each cluster
candidate, the brightest cluster galaxy candidate is identified
based on the stellar mass and location. Readers are referred
to Oguri (2014) for more details of the algorithm and its per-
formance studied in comparison with X-ray and gravitational
lensing data.

We apply the CAMIRA algorithm to the DLS BV Rz-band
data. We apply the magnitude cut of R < 24.5 to exclude
galaxies with large photometric errors. In Oguri (2014), a
number of spectroscopic galaxies in SDSS have been used to
calibrate the SPS model. We adopt this SDSS calibration re-
sult, but we also add a constant 0.02 mag error quadratically
to the model scatter, in order to accommodate the systematic
offset of magnitude zeropoints and the difference in magni-
tude measurements between DLS and SDSS. We confirm that
this SDSS-calibrated SPS model provides reasonable χ2 val-
ues when fitted to spectroscopic SDSS red-sequence galaxies
in the DLS field. The cluster catalog contains, for each cluster,
the center of based on the brightest cluster galaxy identifica-
tion, the photometric redshift, and the richness. The redshft
and richness ranges are restricted to 0.1 < z < 0.8 and N > 10,
respectively. In addition, in this paper we also compute the
total stellar mass by summing up stellar mass estimates of in-
dividual galaxies with a weight of the “weight factor” wmem,
which resembles the membership probability of each galaxy
(see Oguri 2014). Stellar mass estimates of individual galax-
ies are obtained from the SPS model fitting in which we as-
sume the Salpeter initial mass function.

In Fig. 7, we show the positions of resultant optically se-
lected clusters as open circles where the center of the clusters
is defined as the position of the bright cluster galaxy (BCG).
The redishift is color-coded as is presented on the side bar.
The diameter of the circle is set at 3 arcmin.

3. RESULTS AND DISCUSSIONS

3.1. Correlation of the Peaks on the Convergence Map and
the Optically Selected Clusters

Peaks are searched on the convergence map and the results
are indicated on Fig. 7 as filled triangles (significant peaks of
SN > 4.5) and filled squares (moderate peaks of 3.7 < SN <
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We have better seeing.

DES
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Galaxy Number Density vs Peaks
DES HSC

Unique features of Subaru-
HSC SSP which will hopefully 
realize unique contribution to 

cosmology through peak/
cluster observations
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Subaru Strategic Observation Program

Primary Science Driver: Cosmology

We have to identify flaws of Standard 
Theory which is based on LCDM and 
General Relativity.

What causes acceleration ? 

- Existence of new type of physical entity ?
- Gravity theory modified at large scale ?

In order to answer this question,,,

Then, we will be able to argue about,,,
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More coming …
HSC collaboration meeting last week where

excited new results presented. 
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Early Years Science

• Data release for early years science soon !

• ~ 2017/02 Submission deadline for a PASJ 
special issue

• ~ 2017/Summer ? 

• Mid term Review of SSP

Come join us ! 




