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Galaxies have evolved along with the growth of large-scale structures

credit: "Illustris Simulation"

Muldrew et al. (2015)

Chiang et al. (2017)

Much wider area at higher-z contributes to 
each galaxy cluster at lower-z



credit: “NAOJ"

HSC/Subaru is a powerful instrument to reveal the growth of LSSs

very large Field of View

To understand the role of environment in the galaxy evolution, it is important to fully cover 
various environments including galaxy clusters, filamentary structures, and voids at high 
redshifts



Lemaux et al., 2012

Supercluster CL1604 @ z~0.9: one of the highest-z LSSs ever known

Three clusters 
and five groups



Supercluster CL1604 @ z~0.9: one of the highest-z LSSs ever known



Lemaux+12 region

HSC FoVHSC-SSP Wide-layer 

DR1 S16A internal release

g, r, i, z, y 

Galaxies with photoz (ephor_ab) = 0.85-0.95 

photoz (ephor_ab)

Supercluster CL1604 @ z~0.9: one of the highest-z LSSs ever known



Lemaux+12 region

Supercluster CL1604 @ z~0.9: one of the highest-z LSSs ever known

Hayashi et al., 2019



Spectroscopic follow-up observations with Subaru/FOCAS and Gemini-N/GMOS 

55 red-sequence galaxies and 82 star-forming galaxies are confirmed 

Hayashi et al., 2019



Stellar population of red-sequence galaxies

2 Gyr

3 Gyr
5 Gyr

10 Gyr

Balogh et al. (1999)

W
o
rt

h
e
y
 &

 O
tt

a
v
ia

n
i 
(1

9
9

7
)

Hayashi et al., 2019



Data from two NB filters are available in PDR1

NB816: 5.68deg2 NB921: 16.2deg2

- overcome a field-to-field variance

- reveal cosmic web at > 50 Mpc scale

Luminosity function

Spatial distribution 

Super cluster with two 
CAMIRA clusters at z~0.4 
in the D-DEEP2-3 field

• 8054 Ha emitters at z = 0.25 and 0.40
• 8656 [OIII] emitters at z = 0.63 and 0.84
• 16877 [OII] emitters at z = 1.19 and 1.47 

Large samples of emission-line 
galaxies at z<1.6 from HSC-SSP 
survey

Ha emitters at z~0.4 
(Koyama+2018)

PDR1 catalogs

Hayashi+2018

https://hsc.mtk.nao.ac.jp/ssp/



Ha emitters in higher-density environment have 
redder color, higher Mstar, and higher SFR

2018, PASJ, 70, S21 

color
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Y-band photometry + M/L 
correction with g-i color

[NII] correction with 
Sobral+2012 method. Dust 
extinction correction with 
Koyama+2015 recipe using 
M* + EW(Ha) approach.
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Redshift spike at z=1.458 confirmed 
by Keck/DEIMOS spectroscopy
Hasinger et al. (2018) 

Large-scale structures of [OII] and [OIII] emission line galaxies 
at higher-z including galaxy clusters, filaments, and voids 

Super cluster at z=0.84 confirmed 
by VLT/VIMOS spectroscopy
Paulino-Afonso et al. (2018) 

Hayashi et al., 2018



Updating the catalogs of emission-line galaxies using PDR2 data

(1) Wider field coverage (2) Additional NB filters available (SSP+CHORUS)

[NB816]

5.68deg2  -> 16.3deg2

[NB921]

16.2deg2  -> 16.9 deg2

CHORUS is an intensive open-use program to conduct 
imaging observations with several NB filters in SSP-UD fields 

NB101 data are not available yet.

https://hsc.mtk.nao.ac.jp/ssp/



HAEs (HSC-SSP PDR2)

O2Es (HSC-SSP PDR2)

Sobral et al. (2015)

The measurements from our study are plotted on the figure of Sobral et al. (2015)

Cosmic star-formation rate density 

Hayashi et al., in prep



Spectroscopic follow-up of NB emitters with AAT/AAOmega+2dF

NB816/NB921/NB973 emitters 
in the UD-SXDS field

NB921-Halpha emitters 
in the D-DEEP2 field
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Among 3380 emitters observed, 2073 emitters are confirmed.

>80% for bright emitters with 
line flux > 1E-16 cgs

Hayashi et al., in prep



Large-scale structure of Halpha emission-line galaxies 
confirmed spectroscopically in the D-DEEP2-3 field

We’d like to take a step from AAT/AAOmega+2dF to Subaru/PFS.

Width of NB921

FWHM of NB921

Hayashi et al., in prep



Summary

• HSC is a powerful instrument to reveal the large-scale structures including 
galaxy clusters, galaxy groups, filaments, and voids.

• Emission-line galaxies selected by HSC narrow-band imaging allow us to do 
a tomographic mapping of large-scale structures at different redshifts 
without an effect of projection. 

• Spectrograph with both large FoV and multiplicity features such as 
AAT/AAOmega+2dF and Subaru/PFS is very useful to confirm the large-scale 
structures and then investigate an environmental dependence of galaxy 
properties.  


