Red-sequence galaxies at
z<1

Atsushi J. Nishizawa (Nagoya Univ.),
M. Takada, A. Leauthaud, S. More, K. Bundy, S. Huang (Kavli IPMU),
M Oguri(U. Tokyo), H. Miyatake(JPL), M. Strauss(Princeton),
Y. Lin(ASIAA), HSC-collaboration

BANFHRY —7 Y3y 7QRKES
2015/11/18-20




Talk Plan

> Introduction
» Red-sequence (RS) galaxies
» HSC survey

> Application of RS galaxies
> Testing Photometry for extended source
> cluster finder comparison
> faint end behavior of the RS
> population of galaxies in cluster
> cluster outer mass profile

> Summary



red-sequence (RS) galaxies
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> Tight distribution in the color-mag plane

> Probes of the precision of the photometry for extended
sources

> Mainly located in a cluster of galaxies

> O = Oint + Ophoto



redshift evolution of the red-sequence galaxies
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> cluster members from SDSS

> object matching by RA, DEC to
assign HSC colors.

» K-correction or narrow z-bin
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> RS galaxies beautifully follow the
E-type galaxy evolutional track.

» Optimal color choice to define the
RS naively depends on the
location of the 4000A break.



Hyper Suprime-Cam (HSC)

»HSC is a large CCD detector installed on
the Subaru 8m telescope in Hawaii.

»1.77 deg”2 FoV

> 6 filters available in the filter slot

> Actuator controls 3.2t weight in um accuracy

» 2.3GB/exposure



HSC survey

> Three strategies » Main science : Gravitational Lensing
»HSC-W:1,400 deg2, i<25.9 » Cosmic shear, g-g lensing, strong lens
»HSC-D:25 deg2, i<26.8 > cluster and galaxy sciences
»HSC-UD: 3.5 deg2, i<27.4 >SN, AGN, transients, solar system

> 300 nights over 5 years » 300 nights over 5 years

> started Feb. 2014 > started Feb. 2014

> ~60 nights finished » ~60 nights finished
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> Three strategies
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>

HSC

SC-W:1,400 deg?2, i<25.9
SC-D:25 deg2,
SC-UD: 3.5 deg2, i<27.4

1<26.8

» 300 nights over 5 years

> started Feb. 2014
> ~60 nights finished

survey

» Main science : Gravitational Lensing
» Cosmic shear, g-g lensing, strong lens
> cluster and galaxy sciences
>SN, AGN, transients, solar system

» 300 nights over 5 years

> started Feb. 2014

» ~60 nights finished
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HSC Data (fully overlapped with SDSS)

> XMMLSS region (ver. S15A_pre)

Decl. [deg)

T | » Data released at Feb. 10, 2015
I » Cmodel mags at the crowded regions
- : unavailable (deblending, model fitting issues)

i > Large photometric error (at bright end)
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>»Three GAMA regions (ver. S15A prelim.)

©Naoki Yasuda
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» Data released at Sep. 1, 2015
» Cmodel mags, photometric errors seem improved (thanks to software team)
» 200 clusters at z<0.6 (SDSS), ~1000 clusters at z<1.1 (HSC)



Flux measurements of galaxies

»p Aperture mag » Kron mag

- apt. size fixed

- easy to implement
- Noisy

- never total mag

- apt. size adaptive

- easy to implement

- 2Rk contains
>90% fluxes

- TH func. doesn't fit
the light profile

» Model mag »PSF mag  -should be optimal
for point sources

A |  -fitthe profile by
| | either deV. or Exp. ) C-model mag
Exp. - Size and amplitude

- allow ellipticity

- fit with composite
model

- should be optimal
for extended
sources




SDSS(model_mag) vs HSC(cmodel _mag)

> color-term correction with CWW Elliptical galaxy template
> Ospss = 0.14, onsc=0.09 (0.30 <z < 0.35)

> Ospss = 0.26, onsc=0.17 (0.35 <z < 0.40)

» almost intrinsic scatter for HSC



SDSS vs HSC - visual inspection -

rich cluster at z=0.41, A=101
(RA,DEC)=(130.591168, +1.640672)

(130.59117,1.64067)

SDSS composite image(r'<21)

HSC composite image (i<2b)



C_MODEL_MAG
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HSC(cmodel _ mag) vs HSC (other mag system)
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C_MODEL_MAG
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C_MODEL_MAG
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HSC(cmodel _ mag) vs HSC (other mag system)
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HSC(cmodel _ mag) vs HSC (other mag system)
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HSC(cmodel _ mag) vs HSC (other mag system)
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beyond the red-sequence : Is cluster finder robust?
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beyond the red-sequence : Is cluster finder robust?
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beyond the red-sequence : Is cluster finder robust?

MemmatchiD, Ra, Dec z Ncorr Nmem invert | zoom | Recenter

9 30.38274 4.219653 0.296 29.24 25.397

A. Select for a given cluster
B No RM cluster counterpart

1. Which center is correct?
®rRM OCaM @ Both @ None

2. If none, choose all that apply

B MultPeak B Star nearby
B Artefact B Lens

B. Rank each candidate galaxy
likely to be the BCG

Stepl: ®1 ®2 3 94

y m

Step Ill: Hit t + click on the image!
to mark the galaxy po "

Submit and show next

©Anu More(IPMU)

Two cluster finders point same cluster but identification of
member galaxies is not always consistent with each other.



beyond the red-sequence : composite cluster
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Nobs(M, C, 2) = ne(m, C, 2) + npeg(m, C)

75 v x (EEREF)
’flbg (m, C) —
bg/tg subtraction @
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Hao++2009



galaxy population in the cluster regions (z~0.2)
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SR 707 74 JL(HSC) by X5 v 7 B&Af
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red fraction : R\ LV ERAIDESG
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summary

» Red-Sequence (RS) galaxies
the photometry.
» Compared with SDSS, HSC s

» Composite cluster method wit

are used to probe a precision of

NOWS very accurate photometry.

N background subtracted can be

used for extend the analysis to fainter magnitude, higher

redshifts, where HSC photometry is comparable or larger than

the RS intrinsic scatter.

» Composite cluster method can be applied to measure the

density profile of the cluster, red fraction...

> Density jump at ~2R_200 is found



