Overview of
Infrared Medium-deep Survey
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Facilities : CQUEAN

* Kyungheee Univ.(S. Pak)/SNU
 NIR sensitive (~1 micron)

« Custom is and iz filters
- tailored for high-z QSO selection

 Focal Reducer (3x, 5' x 5%)
* Auto-guiding system

« Installed on the 2.1m at McDonald
Observatory
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Facilities :

Signature of
Memorandum of Understanding
Between

JAC/STFC and CEOU/SNU
for Telescope Time on UKIRT

December 9, 2008

Center for the
Exploration of the
Origin of the

Universe

4-m IR Telescope (Hawaii Manua Kea; 4192m above sea level)
Largest NIR telescope in the northern hemisphere
MOU in 2008. 12

120 nights used : mostly J-band Infrared Medium-deep Survey,
Transients



CEOU Facilities

Uil
Maidanak 1.5m

with SNUCAM
(ugrizy, UBVRI)

McDonald
,,,,, e L rw-rj o A | & CQUEAN
e ndiiil S : o (grizy, is/iz

UKIRT
3.9-m
(zYJHK)

Mt. Lemmon

BOAO 1.8m 1m (BVRIZY)

(UBVRI + JHK) http://ceou.snu.ac.kr




Extreme Objects in the Universe

e Monsters in the Universe can answer

the question!

Ghosts of Star:
Supermassive Black Holes

Enormous Explosion:
Gamma Ray Burst (GRB),
and other explosions

The Most Massive Astronomical Object:
Proto-clusters of Galaxies



How did SMBHs grew?

z~55 Z>64
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Slow growth with
heavy BH seeds

SDSS AKARI
(Shen et al. 2008) (Our Work)

Fast growth from
stellar mass BHs
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Seawcihv Method of
High Redshift Quasars

Quasaratz ~ 7
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Discovery of Proto-Clusters

e Earlier work is
extended

e 49 massive
structure of
galaxies (MSGs)
discovered In
GOODS fields
(Kang & Im, 2012
submitted)




Implication to ACDM Cosmology
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Tidal Disruption of a Star by a
Supermassive Black Hole
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Burrows et al.

Credit: NASA/Goddard Space Flight Center/Swift

Many predictions (Hills 1975; Lee, H. M. & Kim, S. 1996;
and many other theory papers + some obs. evidences)



XRT Count rate

Light Curve of Swift J1644+57 (2/12/2013)
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GRB 100905A

« BAT alert at 2010, Sept. 5

« UKIRT follow-up, 15min
after the burst (z,J,H,K)

- NIR afterglow (z-drop)

(Im et al. 2010, GCN Circ.11222)
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BAT light curve (Marshall et al. 2010, GCN Report 299.1)
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Thick points: 1124 sec after the burst (UKIRT)

Thin points: 17 hrs after the burst (GROND)

Spectral break at ~ 1 micron
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GRB 101225A

e ALALCE = BHE] Nature== (Thone et al. 2011)
- CQUEANE 08¢t A A4t
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Infrared Medium-deep Survey

- UKIRT 2g: 3I7F 259 - 20 (A FES)

35D 5 el Eif
2 51

1.000

0100}

Number (< ABmag) deg™®

0.010E

R2 23 24
AB mag

357|—?— HAOIAN =2 E(z > 6.5)

)

o ST TN T T
SRR YA

H




Overview

High redshift clusters (Z1 X{<)
Properties of high redshift galaxies (0|’ d=)
High redshift quasars (T10|&)

Future NIR survey with UKIRT (ZIX|£)



