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SSP Observing Proposal

• 300 nights 

• 166 Collaborators 

• 2012/10 Submitted
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2013/05 
accepted



HSC SSP Survey: Three layers

• Three-tier survey 

• Wide: 1400 sq. degs, i~26 

• Deep: 28 sq. degs, i~27 

• UltraDeep: 3 sq. degs, i~27.7
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HSC-SSP Observation

• On March, 2014 (HST), HSC-SSP observation 
started 

• We asked Japanese astronomy community to 
allocate 30 more nights at Subaru UM in 2019, 
and it was approved. 

• The last observing night was  January 3rd, 2022.
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Field Coverage (Wide)
Prof. Yasuda

full-depth full-color 1086.8 deg2 Deep:27 deg^2 
UD: 3.5 deg^2



Number of CoIs
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2024.12.242012.11.01

Thank you Oguri-san and Tom Winegar 
for processing the registrations for 11 years.



HSC SSP Science Working Groups
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Working Group Co-Chairs as of Jan.2025

AGN Toba A. Takahashi

Weak Lensing Sugiyama Sunayama

Strong Lensing K. Wong Oguri

Galactic Structure M. Tanaka Koyama

High-Z galaxies Mawatari Ono

Low-Z galaxies A. Goulding

Clusters Okabe Koyama

Photo-Z Nishizawa

Transient Moriya Kokubo

Supernova Yasuda Urata

Solar System F. Yoshida

X. Li
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AGN Working Group
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~110 researchers belong to the AGN WG.

AGN working group

1

Tohru NagaoYoshiki Toba Ayumi Takahashi

Vice-chairChair

14th HSC-AGN meeting at Hokkaido Information U.

 (Aug.26 -28, 2024)Year
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2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Published (incl. in press.)
Submitted

1. Evolution of supermassive black holes (e.g., luminosity function). 
2. Clustering properties and environments of quasars. 
3. Relationship of AGN to their host galaxies

~2024.10

~80 papers! 

HSC-AGN publications

Key sciences

(see Section 5.3 in the SSP proposal)

https://hscsurvey.pbworks.com/w/page/148058889/HSC-AGN%20publication%20list
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AGN WG① Evolution of supermassive black holes

2

Luminosity Function of quasars at 4 < z < 7
For example, Subaru High-z Exploration of Low-Luminosity Quasars (SHELLQs), 

See also, Toba+15; Series of SHELLQs paper (15 papers); Onoue+17;  Pouliasis+22ab;  He+24; Pouliasis+24

~180 quasars at z > 6 were discovered, which is consistent with what was expected in the SSP proposal! 
Y.Matsuoka M.Akiyama

The faint-end slope of LFs for quasars 
at 4 < z < 7 is successfully determined!

Matsuoka+23
Akiyama+18

Niida+20

Matsuoka+18

Matsuoka+23

The cosmic evolution of quasar 
number density is revealed!

Matsuoka+23

Advantage of deep HSC data

Advantage of deep HSC data
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AGN WG②③  Clustering/evniroment and AGN host
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Clustering See also, Toba+17; Shirasaki+18; Córdova Rosado+24

Mhalo for less-luminous quasars at 4 
< z < 6 is constrained!

J.Arita

W.He

Arita+23

He+18
Kurasawa+25

Arita+23

AGN environment 
E.g.,  Onoue+18, Uhiyama+18,22ab; Shirasaki+20; Hashiguchi +23; Suzuki+24

AGN host  properties

J.Li X.Ding

Li+21

No evolution

No significant evolution of MBH-M 
relation up to z~2. *

See also, Goulding+18; Series of WERGS paper (8 papers); Ishino+20; Chang+21; Brusa+22; Toba+22; Tang+23; Nagele+23; Li+24

HSC sharp image enables subtraction 
of AGN cores and characterization of 
host galaxies

Exploring clustering in the high 
redshift regime
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Weak Lensing Working Group



Weak Lensing Working Group

• HSC Survey design (width) is driven mostly by WL. The 
proposal needs to be verified. 
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Expected precision 
shown on the HSC 
White Paper 
(appendix of the 
HSC-SSP proposal)

<latexit sha1_base64="Of1lDL82n2cSR8jeF7NrEd4RG8E="></latexit>

�(⌦m)

Proposal

Result 
based on 
430 deg^2 
data

Miyatake et al. 2023

<latexit sha1_base64="an0HN7DsUpZJuHzWApe9+Y2hTeQ="></latexit>

�(⌦m) ⇠ 0.04 ⇤
p

430/1100 = 0.025

The precision expected from 
the final data set (1100 deg^2) wil 
be:
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Testing ΛCDM with S8 tension

SNOWMASS 2021 Summer study: Abdalla et al. (2022)

Most of large-scale structure (LSS) probes (weak lensing, 
galaxy clustering, galaxy clusters, etc…) prefer smaller S8 
compared to CMB, if we assume ΛCDM is correct.

CMB amplitude

Predicting Growth in ΛCDM

LSS probes

C
M

B
Large S

cale Structure (LS
S

)
Weak Lensing Working Group
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HSC-Y3 Cosmology key papers

❏ Catalog papers (sky coverage 416 deg2
 from S19A )

❏ Shape catalog (Li+2022)
❏ Photometric calibration (Rau+2023)
❏ PSF systematics (Zhang+2023)

❏ Cosmology papers
❏ 3x2pt analyses (Miyatake+, Sugiyama+, More+2023)
❏ Cosmic shear Real/Harmonic spaces (Li+, Dalal+2023)

❏ We determined S8 at 5% accuracy
→ indicating 2σ tension with Planck CMB prediction

❏ We advertise our results at HSC-Y3 result 
https://hsc-release.mtk.nao.ac.jp/doc/index.php/wly3/

5%

Planck

4 HSC Y3 results

Weak Lensing Working Group
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Extended model and analysis

❏ Extended HSC-Y3 analyses
❏ Checked that S8 tension is not due to the astrophysical 

systematics (baryon suppression) in HSC data 
(Terasawa+2024)

❏ Shear ratio test for the photometric calibration based on 
the ratio of 2PCF (Rana+ in prep)

❏ Tomography 3x2pt (Zhang+ in prep), wCDM model 
(More+ in prep), etc.

❏ Cluster Cosmology using HSC Y3 data
❏ SDSS redMaPPer clusters (Sunayama+2024)
❏ Shear-selected clusters (Chiu+, Feng+ 2025)
❏ Both studies are consistent with CMB and HSC Y3 

cosmic shear analyses

❏ HSC final-year (on going)
❏ Now working on the catalog production

Chiu+ 2024

Terasawa+ 2024

No indication of baryon 
suppression from HSC data!

Weak Lensing Working Group



Five cosmology papers were published in 
PRD in Dec 2023, and appeared in Physics 
Viewpoint. Only 0.5% of accepted papers 
are covered by Viewpoint.

Webinar was held in Apr 2023, when 
papers were published in arXiv. About 280 
scientists joined the webinar.

Weak Lensing Working Group

https://physics.aps.org/articles/v16/193
https://physics.aps.org/articles/v16/193
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Strong Lensing Working Group
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HSC SSP Strong Lensing 
Working Group

Overall goals: 
• discover a statistical sample of strong lenses at all scales (galaxy/group/

cluster) across a range of redshifts (particularly at zL > 0.7) 
• develop lens search methodologies that can be applied to future datasets 

(e.g., LSST) 
• discovery of lensed quasar candidates for cosmology 
• study of galaxy/group/cluster structure and dark matter profiles 
• characterization of lens environments/line-of-sight structure 

HSC SSP is ideal for lens search due to wide area, depth, image quality 

Synergy with upcoming PFS SSP - ancillary target fibers will measure redshifts for 
> 1000 HSC lenses for “free” as part of the survey
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Survey of Gravitationally-lensed 
Objects in HSC Imaging (SuGOHI)

• lens-finding methods 
- automated algorithms (Chan+2015; 

Sonnenfeld+2018) 
- spectroscopic search method (Shu+2016) 
- variability search method (Chao+2020) 
- citizen science (Sonnenfeld+2020) 
- machine learning (Jaelani+2024; Ishida+2024) 

• supplementary searches in PDR by collaborators 
(e.g., HOLISMOKES) 

• grade A/B lens candidates discovered to date 
- > 1000 galaxy-scale lenses 
- > 300 group/cluster-scale lenses 
- > 30 lensed quasar candidates

Jaelani+2020

Wong+2018
Chan+2024Jaelani+2024

catalog available here: https://www-utap.phys.s.u-tokyo.ac.jp/~oguri/hsc/stronglens/
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Strong Lensing Science Results

• Environments of lens galaxies (Wong+2018) 
- lens galaxies lie in similar environments/lines of 

sight to non-lens galaxies of similar mass/
redshift 

- no evidence for redshift evolution of lens 
environment 

• Constraints on stellar IMF (Sonnenfeld+2019) - 
elliptical lens galaxies more consistent w/ Chabrier 
IMF than Salpeter 

• Double source plane lens “Eye of Horus” 
(Tanaka+2016) 
- first spectroscopically confirmed DSP lens 
- mass/cosmology constraints from detailed lens 

modeling (Jaelani+ in prep.) 

• Comparison of ML-based lens search methods 
- evaluation of multiple lens search networks 

using common test sample (More+2024) 
- combining neural networks w/ lens light 

subtraction (Ishida+2024)
Tanaka+2016

Sonnenfeld+2019

Wong+2018
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Cluster Working Group



1.Constructing galaxy cluster catalogs 

•optical CAMIRA clusters (Oguri+18a, Oguri+ in prep.)

Using the final photometric data 

29035 clusters/groups over ~1089 deg2 for WIDE 

655 clusters/groups over ~32 deg2  for Deep+UD

•shear-selected clusters : (Miyazaki+18, Oguri+18b, Oguri+21)

187 clusters over ~517 deg2  with S19A-shape catalog

•superclusters (Simakawa+22, Chen+24)

King Ghidorah Supercluster (400 comoving Mpc @ z~0.55)  

673 superclusters over ~1027 deg2 at z~0.5-1.0 
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HSC-optical

DES-optical

HSC-shear

z



2.Measuring internal mass structures (Okabe+18, 
Umetsu+20, Okabe+sub.)

Halo Ellipticity (Okabe+ sub.)

Mass X-ray Galaxies



3. Understanding an interplay between the 
intracluster medium and dark matter through multi-
wavelength analyses or external collaborations.

•XMM-Newton (Miyaoka+18, Ota+20) 
•XXL (Akino+22; other 5 papers) 
•eROSITA (Ota+21; other 13 papers) 
•ACT-Pol (Miyatake+19, Ding+25) 
•ALMA (Kitayama+23) and  MUSTANG-2 (Okabe+21)



Baryon fraction in the range of two-order 
magnitude of mass

HSC-XXL collaboration

mass = HSC WL  
(Umetsu+20) 
galaxies =  
HSC galaxies 
gas = XXL X-ray

Akino+ 2022

10 Miyazaki et al.

The observed area which overlaps with DLS amounts to
2.3 deg2, in which we found eight significant peaks whose
S/N exceeds 4.5. Even if we drop Peak ID 6 from the list,
which may be substructure within the A781 main cluster,
seven peaks still remain. Hu & Kravtsov (2003) estimated the
cosmological variance in cluster samples and suggested that
the variance exceeds the shot noise when the mass of clusters
becomes less than ∼ 3× 1014M⊙ with a weak dependence of
the threshold mass on the survey volume. This is exactly the
mass range that we are working on. Therefore, statistical ar-
guments require comparison with cosmological simulations
as we will see below.

FIG. 10.— Probability distribution of the number of the peaks under a given
S/N threshold on a 2.3 deg2 wide field. Squares for S/N > 4.5 and triangles
for S/N > 4.0.

Hamana et al. (2012) calculated the number of peaks on the
weak lensing convergence map using a large set of gravita-
tional lensing ray-tracing simulations which are detailed in
Sato et al. (2008). Following the work, we made 1000 real-
izations to evaluate the sample variance. In making the mock
weak lensing convergence map, we added a random galaxy
shape noise to the lensing shear data. The root-mean-square
(RMS) value of the random galaxy shape noise was set so that
the observed galaxy number density and RMS of galaxy ellip-
ticities are recovered. We adopted a fixed source redshift of
zs = 1.0. Le Fèvre et al. (2013) estimated the redshift distribu-
tion of magnitude limited samples taken from VIMOS VLT
Deep Survey, and reported the mean redshift of ⟨z⟩ = 0.92 for
a sample of 17.5 ≤ IAB < 24 and ⟨z⟩ = 1.15 for a sample of
17.5≤ IAB < 24.75. Therefore, it would be appropriate to set
zs = 1 for our galaxy sample of iAB < 24.5.
The expected peak count of S/N > 4.5 is 0.61 on 2.3 deg2. In

Fig. 10, we show the probability distribution of the number of
peaks under a given S/N threshold on a 2.3 deg2 wide field. As
is shown in square symbols, the maximum number of peaks
reached in the realization is 4 (9/1000) when the S/N = 4.5.
This means that we have practically no chance to have seven
or eight significant peaks on 2.3 deg2 field. Is this a challenge
against the current CDM based cosmology?
We note that the sensitivity of the number of peak to the S/N

value is quite high, reflecting the steepness of mass function
at the high mass end. So we experimentally lower the S/N
down to 4 and examine the statistics. The mean number of
peaks is 1.6 and the maximum number of peaks is eight in
two realizations out of 1000 (0.2%, see triangles in Fig. 10).
This still does not reconcile the gap between the observation
and the prediction.
In the mean time, Hamana et al. (2012) had adopted cos-

mological simulation which used 3rd year WMAP result
(Spergel et al. 2007). WMAP3 is known to have yielded a

relatively low σ8 of 0.76. If we adopt the recent Planck re-
sult (Ade et al. 2015), σ8 = 0.83, the expected cluster count
becomes a factor of 5.26 higher than WMAP3. This relaxes
the tension dramatically and now what we observed is not ex-
tremely unlikely; the chance to obtain more than 8 peaks of
S/N > 4.5 is 3.7 %. One thing that we could suggest here is
that our peak count strongly favours the recent Planck result.

3.4. Stellar Mass Fraction in Clusters of Galaxies

FIG. 11.— Fraction of stellar mass over the halo mass of the shear selected
clusters (Circles). The dark matter virial halo mass, M500, is estimated by
putting ∆c = 500 in Eqn. (10). Triangles are from Gonzalez et al. (2013)
Table 6 and 7, and include the stellar mass associated with intracluster light
(ICL). Solid line is the best fit to the triangle data. When they exclude the
contribution of ICL outside of 50 kpc, the result is given by the dotted line.
Typical error of 40 % is presented on the leftmost data point. Short-dash-line
is the best fit power function for all the clusters and long-dash-line for the
clusters excluding the most massive A781 Main.

We now examine the ratio of stellar mass to halo mass, fs =
Ms/Mhalo, of our samples. In the mass range that we probe, fs
is reported to decrease as the halo mass increases, suggesting
that star formation is less efficient in larger halos. This can
be mostly explained by the inefficiency of the cooling pro-
cess inside larger halos. Gonzalez et al. (2013) presented one
of the most recent results based on new halo mass estimates
from XMM-Newton X-ray data. They claimed that the stellar
baryonmass well compensates the shortage in the baryon bud-
get and that the sum of the stellar baryon and the baryons in
the form of gas almost reaches to the universal value estimated
by WMAP and Planck. They also made a comparison of dif-
ferent observational results (Lin et al. 2003; Gonzalez et al.
2007; Andreon 2010; Lin et al. 2012; Leauthaud et al. 2012).
They found that the stellar mass fractions reported in other
works are generally lower than Gonzalez et al. (2013). How-
ever, they claimed that if the mass in the intra-cluster light
(ICL) is considered, the discrepancy among the observations
is minimized.
Fig. 11 shows the fs versus the halo mass of our samples

(circles). The mass is estimated by weak lensing as explained
previously and the mass range of the samples is wider than
that of previous small samples. The stellar mass Ms shown

Miyazaki et al. 2015 
HSC 2.3 deg^2



4. Understanding galaxy evolution in extreme 
environments (Koyama+18, Shimakawa+22)

King Ghidorah 
Supercluster 
(400 comoving 
Mpc @ z~0.55) 



HSC - eROISITA Collaboration

• Formal MoU in 2017/07 and the 
collaboration established 

• Cluster WG and AGN WG 

• Project announcements from individual 
and the chairs of WGs made 
arrangement if necessary. 

• Collaboration Board was formed to 
resolve issues if conflict occurs but no 
such report. 

• No direct proprietary data exchange

29

Late Yasuo Tanaka (MPE) 
bonded us together …



• 140 deg^2 eFEDS Field 

(Commissioning Field) 

• > 15 papers have been 

published on A&A 

Special Issue

30

HSC - eROISITA Collaboration
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High-z galaxy Working Group
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Clustering Analysis of >4,000,000 Galaxies at z=2−7

・The large survey volume of HSC SSP enables the unprecedentedly large sample, 
allowing high-z galaxies’ halo mass constraints across a broad halo mass range.

・ almost constant at z~6−7 to z~4, then increases with decreasing redshift, 
remarkably well reproducing the evolution of the cosmic SFR density. 

(Harikane et al. 2022, ApJS, 259, 20)

z〜4 LBGs 
in W-W02

>40 x

LBG
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・Based on the HSC SSP and CHORUS data, Lya LFs show no significant evolution 
at z=2.2-5.7, start to decrease from z=5.7, and sharply decline at z>7

・Clustering Analysis yields halo mass estimates of ~1e+11 Msun for LAEs across 
all redshifts.  

Lya LFs and ACFs from ~20,000 Lya Emitters at z=2.2−7.3
(Umeda et al. 2024, arXiv:2411.15495)

one-halo term

no significant
evolution

rapid decrease
at z>7

(See also, Goto et al. 2021, ApJ, 923, 229)

based on the largest Lya emitter samples
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IGM neutral hydrogen fraction during the reionization 

・Lya luminosity density rapidly decreases at z ~7 compared to UV luminosity density, 
indicating rapid increase of neutral hydrogen fraction (x_HI) around z ~7. 

・The observed number density ratio of LAEs to LBGs, n(LAE)/n(LBG), at z ~ 6.6 shows 
the significant spatial variation. This potentially reflects the x_HI inhomogeneous topology, 
as well as difference between inherent distributions of LAEs and LBGs. 

Lya: rapid 
decrease 
at z>7

UV: gradual decrease At z ~ 6.6

(Umeda et al. 2024, arXiv:2411.15495; Goto et al. 2021, ApJ, 923, 229; Yoshioka et al. 2022, ApJ, 927,32)

Umeda+24

Umeda+24
See also 
Goto+21

Yoshioka+22

Luminosity density neutral hydrogen fraction

green contour: n(LAE)/n(LBG) 
          quite imhomogeneous 
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Supernova / 
Transient Working Group



Transient Surveys in the HSC SSP Deep/UDeep fields 
Supernova/Transient Working Group 

Key science goal: 
• constraining the dark energy parameters with ~120 type Ia supernovae up to z ~ 1.4 
• discovering significant numbers of core-collapse supernovae up to z ~ 4

red points: locations of SN candidates 



Type Ia supernova cosmology 

• 165 Type Ia SNe at z > 1! 
• Getting close to achieve the most precise 
measurement of dark energy.  
• Ongoing effort of Spec-z follow-up and 
Calibration  

Core-collapse supernova 

• Rare long-lasting SNe were discovered, 
and event rate for long-lasting SNe is 
constrained (Moriya et al. 2019, 2021) 
• 14 rapid transients up to z~2 were 
discovered, including two candidates of 
superluminous SNe (Toshikage et al. 2024)

Moriya et al. 2021Suzuki et al. in prep.

SN Ia Hubble diagram
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Low-z galaxy / archaeology 
Working Group
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Ultra faint satellites of the Milky Way Galaxy

Homma et al. 2024, PASJ

New candidates 
from HSC-SSP

We have identified 5 new ultra-faint dwarf 
satellite candidates around the MW from 
HSC-SSP. Follow-up spectroscopic 
campaigns are being made. The 
candidates indicate an over-abundance of 
satellite galaxies compared to recent 
simulations, i.e., “too many satellites 
problem”, instead of missing satellites 
problem in ΛCDM theory.
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Mapping the halo of the Milky Way Galaxy

Fukushima et al. 2025, PASJ

By carefully selecting Blue Horizontal Branch stars (BHBs) using the multi-color 
information from HSC-SSP, we have constructed a map of the Galaxy halo using 
BHBs as halo tracers, reaching out to the edge of the Galaxy. The outer profile of the 
halo can be fitted by a  broken power-law. Rubin is going to firmly establish the outer 
profile. single
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New stellar stream candidates

Suzuki et al. 2024, PASJ

By applying an isochrone filter to the halo stars, we have identified a new stellar 
stream candidate at ~66 kpc. The points here are blue stragglers with distances 
color-coded. There is a rough correspondence between the candidate stream and 
the location and distance of the blue stragglers.
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Atsushi J. Nishizawa (Gifu-Shotoku), Masayuki Tanaka (NAOJ), Bau-Ching Hsieh (ASIAA), 
Sogo Mineo(NAOJ), Jean Coupon, Joshua Speagle(Tronto), and HSC photo-z WG

HSC photo-z working group

semester/code Mizuki DEmP NNPZ SOMz Ephor Ephor_cm FrankenZ dNNz
S15B o o o o o

S16A (PDR1) o o o o o o o
S17A o o

S18A (PDR2) o o
S19A o o o

S20A (PDR3) o o o
S21A o o o

S23B (PDR4) △ △ △

We have provided a set of photo-z and spec-z catalogs at every data release 
• photo-z catalog 

• photo-z blind test by splitting the reference data into training/test samples and test samples are blinded 
• provide full PDFs for either 100 or 700 binning over the range of 0<z<7 

• spec-z catalog 
• compilation of  ~20 publicly available catalog (as homogeneous as possible on the redshift quality) 

• publications 
•  DR1 paper : Tanaka et al. 2018 (1704.05988) -> 274 citations 
•  DR2 paper : Nishizawa et al. 2020 (2003.01511) -> 70 citations 
• photo-z/spec-z catalogs are used in various science cases inside/outside HSC collaboration

o already available 

△ under construction



HSC-SSP Publication
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Publication based on HSC data

44

All

SSP



Data Release
S16A 2016/08/04

S17A 2017/09/28

S18A 2018/06/25 PDR2 on 2019/05/30. 174 nights.

S19A 2019/09/25

S20A 2020/08/03 ~275 nights. This will eventually become PDR3

2021/05S21A 

S23B 2022/05?

Possibly an incremental release (~318 nights) 

Final data release (330 nights). This will become PDR 

IDR

PDR

2021/08? We release the processed data as PDR3.

Data used for the special issue.

1 year

2021/06

PDR1 2017/02/28 FCFD area only. 61.5 nights

PDR2 2019/05/30 174 nights

PDR3 2021/08 S20A Data release to public

PDR4 TBD All data. Final data release. 330 nights.

275 nights -> PDR3

DM pipe line had a big upgrade (butler gen2 -> gen3) from S21A (hscPipe 8). 
S23B has come out in 2024.7, but it turned to have a severe deblending problem in Deep-layer. 
The corrected release is expected to be available some time in 2025.2. 

2024/07 -> 2025/03E
(Deep	area	under	reprocessing	for	fixing	deblending	problem)

420

178

670

1100

WL Year 3

Wide [deg^2]



SSP Internal Release S23B - Status
• Plan 

• Release: targeting ~2025.3E (reprocessing ends, Photo-Z, WL after that) 
• To fix deblending problem on Deep layer 

• Dataset 
• All SSP data for the entire survey period 2014.3 – 2022.1 
• Wide 1,087 sq.deg (for i,z,y bands ≥ 5visits) 
• D+UD ~27 sq.deg 

• Quality Evaluation (Final) 
• Quality metrics show good enough astrometry & photometry calibration 
• Astrometry ~ 10 milliarcsec scale (stdev) or better against GAIA-DR2 in many areas 
• Photometry is as good as about 0.01-0.02 mag (stdev) in many areas 

Deviation from GAIA

Deviation from Pan-STARRS



Prototype of HSC Science Platform

●Prototyping	SP	on	the	HSC	data	release	PDR3	
●This	is	made	possible	mostly	by	ADC.	
●Internal	review	by	a	few	experts	is	being	delayed	--	continued	
●Preview	by	SSP	collaboration	by	2025	Summer	
●Design	for	PDR	(and	public	data)	this	year



Snapshots From the Ongoing HSC-SP Development

def	map(patch):	
...	

def	reduce(a,	b):	
...

3.	Return	Result

QuickDB

1.	Post	Query	&	Command

2.	Distributed	Processing	

HSC-SP	provides	1)	computing	resources	in	ADC,		
2)	Jupyter-notebook	I/F	for	data	query	&	processing,	
3)	Efficient	file	sharing	mechanisms:	Inter-operation		
			w/	various	archives	(PFS,	Rubin,	SMOKA...)	in	the	plan

Jupyter	I/F	offers	easy	access/analysis	of	cat	&	image	
with	Python	APIs	and	interactive	HIPS	viewer	hscMap.

QuickDB	a	columnar	federated	database,	capable	of	fast	search	(<2.5sec	
for	800M	rows)	and	MapReduce-driven	complex	query

A	Science	Application	to	find	close	pairs	with	similar	colors	
by	a	QuickDB	query,	obtaining	87k	pairs	in	5sec	for	500M	rows.	
Optimal	tools	for	various	science	cases	to	be	developed.	



Science Platform

User 1
Access

Jupyter 
Hub

Catalog Database (HSC-SSP, ..)

Image Files (HSC-SSP, ..)

NAOJ network

Multi-wavelength
Data Archives
(SMOKA, HSC/PFS, Euclid, Roman, ...)

Virtualized Cluster

User 2

Analysis  
Session

Analysis
Session

Other Computing Resources
 (CPUs, GPUs, Storage areas)
 (LSC-MDAS, other cluster?)Processing	of	catalogs	(and	images)	

through	Jupyter	notebook	+	Python	APIs	

●Developing	a	JupyterHub-based	data	analysis	platform		
-	efficient	analysis	over	the	existing	products	from	remote	
-	efficient	use	of	computing	resources	

●ADC+Subaru	coworking	to	implement	services	to	HSC	and	PFS	sharing	the	
software	design	

●SP	will	also	be	applied	to	Rubin	Japanese	data	access	center,	&	Euclid,	etc..
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