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Imaging and spectroscopic surveys 
with Subaru

l Build wide-field camera (Hyper 
Suprime-Cam) and wide-field multi-
object spectrograph (Prime Focus 
Spectrograph) for the Subaru 
Telescope (8.2m)

l HSC imaging survey since 2014
l PFS survey will start around 2020 
l Keep the Subaru Telescope a 

world-leading telescope in the TMT 
era

l Precise images of 1B galaxies 
l Measure distances of ~4M galaxies 

HSC
PFS

Subaru (NAOJ)



HSC SSP survey since 2014

International collaboration (Japan, Taiwan, Princeton U.)
Subaru 300 nights already granted

PI: S. Miyazaki
(NAOJ)



HSC SSP Survey Fields

• Three-layer survey
- Wide:1400 sq. deg, grizy (i~26)
- Deep: 26 sq. deg, grizy (i~27)+3NBs
- UltraDeep: 3.5 sq. deg., grizy (i~28)+3NBs

R.A.

DEC

HSC-D

HSC-D/UD

HSC-W

Galactic Extinction E(B-V)



HSC collaboration meeting@IPMU, Aug 2016 ~300 CoIs



First Data Release (DR1) of HSC SSP
28 Feb, 2017

~60 Subaru nights, ~100 sq. deg., ~108 objects ≃10yrs SDSS
A series of science papers will come out this April



Masayuki Tanaka
(NAOJ)





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

A good start to learn about/get to 
know Subaru (HSC) data?



Two sets of 
fiber connectors

Fiber slit assembly at 
the spectrograph 
side of Cable A

Subaru prime focus

Prime Focus 
Instrument (PFI)

Spectrograph System (SpS)

TUE-IR 
(“IR4”) 
floor

Subaru Prime Focus Spectrograph (PFS)

Envision to have the first light in 2018



PFS will populate 
2394 individual fibers

for simultaneous 
spectroscopy over this

hexagonal field.

~1.5 
deg



PFS Collaboration

Kavli IPMU is leading this international collaboration

N. Tamura (PM)H. Murayama (PI)



PFS collaboration meeting @JHU, Dec 2016



PFS Science Team Organization

Hitoshi Murayama
[IPMU director, PFS PI]

Masahiro Takada
[Kavli IPMU]

Richard Ellis
[UCL/ESO]

Science working group co-chairs

Eiichiro Komatsu	
(MPA/IPMU) Jenny	Greene	(Princeton)

Masashi	Chiba	
(Tohoku	U.)

Cosmology
Galaxy/AG
N evolution

Galactic 
Archaeology

Naoyuki Tamura
[Kavli IPMU, Project 

Manager]



PFS Science White Paper
Takada, Ellis et al. 2014



Science Objectives: Three Pillars

• Cosmology (~100 nights)
– ~4M redshifts of emission-line galaxies
– BAO at each of 6 redshift bins over 0.8<z<2.4
– Cosmology with the joint experiment of WL and galaxy clustering (HSC/PFS)

• Galaxy evolution studies (~100 nights)
– A unique sample of galaxies (~1M) up to z~2, with the aid of the NIR arm
– Dense sampling of faint galaxies (also many pairs of foreground/background 

gals)
– Studying cosmic reionization with a sample of LAEs, LBGs and QSOs

• Galactic Archaeology (~100 nights)
– ~1M star spectra for measuring their radial velocities
– Use the 6D phase-space structure, in combination with GAIA in order to 

study the origin of Milky Way (also use the M31 survey)
– Use a medium-resolution-mode survey of ~0.1M stars to study the chemo-

dynamical evolution of stars in Milky Way

All science cases are based on a spectroscopic follow-up of 
objects taken from the HSC imaging data



PFS (8.2m) for z~1.5 slice

4m-class tel.

Power of PFS
Densest galaxy sample at z>1… before WFIRST (NASA: 2025-)

Takada et al. 2014



18

10kpc
20kpcV=20mag

(4m) PFS (8m)
V=21.5mag

PFS (8m) 
V=22mag up to 30kpc

PFS Galactic Archaeology





Operation	for	
scientific	use

Updated top-level schedule

2016 2017 2018 2019

PFI	
(Oct)

SM-1	AIT	(Mar)

SM-2,	3	
AIT	(Dec)

MCS	(Dec)

CAB (Jun)

Construction, integration & test of the subsystems

Commissioning &
stabilization

“SM-N”:	Nth	Spectrograph	Module
“MCS”:	Metrology	Camera	System
“PFI”:	Prime	Focus	Instrument
“CAB”:	Fiber	Cable	on	Telescope

DEL	SM-1	
(Feb)

CAB review	
(May)

DEL	SM-2,	3	
(Nov)

Feb Readiness	
review	in	
Dec-Jan

“Cobra”	production	 SSP	call	for	
proposal	in	
~Jun		

2020

Subsystem	delivery	to	Subaru	and	
re-integration	&	test

Subject	to	changes	
until	the	end	…

System	integration	&	test

SM-4	AIT	
(Aug)

DEL	SM-4	
(Jul)

Telescope	down	time	
(~Oct-Dec	for	M1	recoat)

MCS pre-ship review	(Sep)



Subaru Strategy with the Future
• HSC & PFS allow for

making Subaru Tel. a 
unique facility in 
2020era: target obs⇒
survey telescope

• HSC, PFS, GLAO 
major instruments in 
2020era

• Various synergies
– GAIA (2013)
– Euclid (2019)
– LSST (2020? - )
– WFIRST (2025?)
– TMT& E-ELT (202?)

E-ELT & TMT

EuclidWFIRST
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Summary
• The wide-field capability of Subaru is so unique, 

and very powerful for survey-oriented 
astronomy/cosmology

• Hyper Suprime-Cam (HSC) = Wide-field imager
– HSC SSP survey: 2014 – 2019(20)

– First public data release (28 Feb, 2016)

• Prime Focus Spectrograph (PFS) = Wide-field, 
multi-object spectrograph
– Envision PFS SSP survey: 2020 –

– Cosmology, Galaxy Evolution, Galactic Archaeology

– Currently working of designing survey/science programs


