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Then L a r g gravitationally bound system
A Size : 1 ~ 10 Mpc
AMass: pTmt pT- g




The NP e a lofaddark matter distribution

A Galaxy cluster = Massive dark matter halo
A Observational tool for testing cosmological model

Abell 520 Y

Mass derived from WFPC2

CXO X-ray




TheA Extr emel yenchmmsne(ﬁ galaxies

A Dozens to thousands of galaxies are clustered.
A Environment affects on galaxy evolution. R
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TheAR Extr emel yenchmmsne(ﬁ galaxies

A Dozens to thousands of galaxies are clustered.
A Environment affects on galaxy evolution. PROEeTES sk

Kim et al. 2015
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Star formation activities in galaxy clusters at z>1 A Controversial!

Red Sequence

-

< Zranges >

Mixed — oisipam

. Lquenching + ]
dry merging & = 0.55~=-0080

Blue Cloud

Local galaxy cluster How fast? z>2 galaxy cluster .
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Study of supercluster at 2

Superclusters

A size up to 100~200 Mpc

A Useful objects to test cosmological model (Einasto et al. 2011; Lim & Lee 2014)

A Show various galaxy environment (filaments, galaxy clusters and groups)
A Very limited number of superclusters know z m 1

z>0.9: Aspecial epoch of superclusters?

A Recently, a large number of (or some) superclusters have been found at z ~ 0.9
(e.g. Swinbank 2008; Coppin et al. 2012; Faloon et al. 2013; Kim et al. 2016; Hyun et al. 2019, in prep.)

~ 0. i tion (Mpc ~ 0.
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The limitation af the previous studies

for StUdying hlgh-Z : Balmer break
A Spectral features move from Opt. to NIR 1.6  Stellar Bump

—

4—-

Galaxy (z=2.0) :J ) K g 7=2
| | \n . Scd galaxy

response
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10000
Wavelength(A)

Not many known galaxy clusters or superclusters at z>1

A Lack of wide & deep and Optical i NIR dataset
A Previous methods : FIR selected, Radio selected, Color techniques, and etc.
C good methods but could make selection bias




ELAIS-N1 field:

European Large Area ISO survey T North 1

Strength 1 : Wide!

ELAIS—N1

A Area: 8.75 deg? (UKIDSS)
A RA&DEC : 16:11:00 +55:00:00 (J2000)

T T | T T T T | T
CFHT Megapipe 16:11:00 55:00:00

[ OUKIDSS DXS DR1O JK
- OIMS J
[ O SWIRE ~
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ELAIS-N1 field:

European Large Area ISO survey T North 1

Strength 2 : wide wavelength . UKIDSS DXS J &
A Various Wavelength datasets DXS vs. INT (Opt) DXS vs. Pan-STARRS (Opt.) DXS vs. HSC (Opt.)

:INT(UgHZ)

from Optical to MIR ; 571 ox

A Infrared
Modlum—doop
" Survey

(Im et al. 2019, In prep.)

246

HSC Hyper Suprime-Cani Subaru Strategic Program . DXS vs. SWIRE (MIR)

\/ . » E—st e N ‘ ' _ EB\)l(VéRE(IRACCHHRA H2)
(Ahihara et al. 2018) . | | :
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ELAIS-N1 field:

European Large Area ISO survey T North 1
Strength 3 : Deep!

€ HSC Subaru Strategic Progrg
i-band limiting magnitude

1. Deep optical data * w !27-0

A HSC-SSP deep (g/rfi/lz/YINB921) : i ~ 26.5 265
A Pan Starrs (g/r/ilz/Y) : i~ 23.5

26.6

126.4

A Canada France Hawaii Telescope (z) : z ~25.0
A lssscNewt on Tel escope (L
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26.03
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ELAIS-N1 field:

European Large Area ISO survey T North 1

Strength 3 : Deep! : overlap field
DXS vs. IMS (NIR)

2. Deep NIR data Ems
A The UKIRT Infrared Deep Sky Survey S

. Deep Extragalactic Survey (UKIDSS i DXS) :

A K dual mode with Source Extractor } | —

A J,z=23.1K,; =226 :

O _
K 55|

A Infrared Mediumi deep-Survey (IMS, Im et al. in prep.)
: Y/J imaging of ~ 150 deg? extragalactic fields
(J : UKIRT WFCAM /'Y : Maidanak, McDonald+)
A ELAIS-N1 : J band only (J,z = 23.1)
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Methods

Photometric redshift

A Using EAZY (Brammer, van Dokkum & Coppi 2008)
A Root Mean Square Error (RMSE) : 0.031
A Outlier Fraction ([Yaf p & | 1 v:0.163

Cluster mass estimation

A Using mass i richness relation
(Longair & Seldner 1979; Muzzin et al. 2007; Kim et al. 2016)

A adég QUM 1 MUEEQ p@&cwy

 # of galaxies

Stellar mass & Star formation rate

A Using FAST code (kriek et al. 2009)
A Comparison between Mendel et al. 2014 (N=184)

Yo €0Q tT@rx op T WU

del /(1 + z_spec)




1st candidates

-

Measure galaxy density Galaxy density Regard as single cluster

D = 1Mpc

Devide redshift bins : 0.6 <z < 1.5 (z step size = 0.05)

binsize: g (p &m8top

Measure number density within 500kpc for all galaxies in each redshift bin
Gaussian fit & select galaxies having density > 3u

Reject galaxies iff 1«

Merge candidates identified, based on distance, z and richness

Finally, we found ~ 800 galaxy cluster/group candidates
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Supercluster at z~0.9




——— .
SR A ST
. _"‘* 'ry.x@‘l"sf; 3 o < ‘.

I A e T

rcluster at z~0.9

Y {6AyOl Yy]b
I:l Supe

o Ak
” ’ s
O yar
; Iy " g‘:‘j- e
< oLy
y ! o
|5
M‘. A3

. e, o
(R IR A e

8

-~




ReS_uIt | LSSS-. at z*—O.Q" o

. Supercluster from Swinbank et al. 2007

Spectroscopic confirmed
5 galaxy clusters

Al 8 1l s

Using DXS early data
release

(EDR; Dye et al. 2006)
Spread across 30Mpc




. Supercluster from Swinbank et al. 2007
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DXS51
DXS2
DXS3
DXS4a
DXS4b
DXS5
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161301.7
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26
25
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# galoxies

Spectroscopic confirmed
5 galaxy clusters

Al 8 1l s

Spread across 30Mpc
Using DXS early data
release

(EDR; Dye et al. 2006)
Color selection technique
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Res,ult | LSSS-. at z*—O.Q‘ o

Larger
A ~3degree
(~165 Mpc in commoving scale)

&1 A ~50 galaxy Clusters/groups
81 each
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’Reﬁsult | LSSsatz~p9 " e
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Result | : LSSs at z~0.9
Spectroscopic observation

&W.MﬂGL' 3696 Pusstion: -243 000 185,500

‘ H ot ec FOV:’ .\; f8g8 gt
. A ec OS
MMT-Hectospec in 2018A p g

API : Myungshin Im
AEarned 1 day

A4 configurations submitted 7-0.6 target :
(mini mum separation = 2@ 0)
b N

A300fibers per each configuration

- Cluster galaxies (z~0.8, 0.9 & 0.6)

- Field galaxies

- Sky

- 4 quasars (in prep. Shin)

A2 configurations were observed




Result|: LSSsatz~0.9 ™
Spectroscopic observation

Data Reduction : HSRED

6: All
a0 ¥ 6: high confidence

Redshift Measurement : Specpro [t oo
. O: faint
Total : 486 objects

O Mstar

Flag 1 : high confidence 363(75%) st

Flag 2 : low confidence 99(20%)
Flag 3 : faint, featureless  10(2%)
Flag 4 : M type star 14(3%)

205 210 215 220
I maqg (AB)







z= 0.90

: galaxies at z ~ 0.9 (literature)
galaxies assignhed as Hectospec fibers at (z~0.9)
axies confirmed at z~0.9 from Hectospec obs.
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axies at z ~ 0.9 (literature)
axies assigned as Hectospec fibers at (z~0.9)
axies confirmed at z~0.9 from Hectospec obs.

. EN1LSS1

z= 0.90




or O O O O

: galaxiesatz ~ 0 9 (Ilterature)
: galaxies assigned as Hectospec fibers at (z~0.9)
. gaIaX|es conflrmed at z"'O 9 from Hectospec obs.
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AEN1CL59, EN1CL1, EN1CL18
show a 10 times higher SFR than
other clusters at similar or lower
redshift.

10000.0
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AThey occupy about 10% of the
cluster candidates in mass at
z~1(M >10%“M,, ) which are thought
to be already quenched in star
formation!!
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Res_ult |1l Ac'tiverSFgaIaXy élu'sters at ;

pectroscopic observation

AK-GMT proposal for Gemini-N in 2018A e
AKR-2018A-013 (P! : Minhee Hyun) KNyl = zadrd
ﬁEarned 4.4hours KGMT SCIENCE GROUP

ANod and Shuffle mode
AR150, OG 515 filter




S p ECt FOSCO p | CO b serv at | on - Bring One, Get One” Student Observer Support Program

Gemini-N 2018A KASI block run in May 4,/

AViay 17 to May 20 (4 days) v
AObservers : Dr. Ho-Gyu Lee(KASI), Dr. Dohyeong Kim(SNU), Minhee Hyun(SNU)

@ Gemini Center ggummit

-



But t he weat her wasé

Poor weather on Maunakea 18A semester so far IO HX|Sk X

Ml Atsuko Nitta <anitta@gemini.edu> 52 8¢
aardila, Anke, aburgasser, Andre-Nicolas, adam.mckay, Adi, Loic, alejandr |~

S=Oly Y HY

Dear Gemini Pls,

Maunakea has been experiencing unusually poor weather this semester and so far we have lost
almost 75% of the time. Even in late April, there was snow and ice at the summit. This is why
there may have been little or no progress on your program.

If you wish to make any changes to your observing strategy, revise condition constraints, or
update timing windows, please email your contact scientists and they will be happy to assist you.
Anything you can do to make it easier to schedule and execute your program will help.

If you are curious, you can access Maunakea weather info through the following websites:

https://www.gemini.edu/sciops/telescopes-and-sites/weather/mauna-kea
http://mkwc.ifa.hawaii.edu/forecast/mko/

Regards,
Atsuko Nitta (GN Head of Science Operations) & The GN Science Operations Team S



https://www.youtube.com/watch?v=a36BxWJKuDY
https://www.youtube.com/watch?v=a36BxWJKuDY
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Result Il : Active
However!
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