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e Imaging Survey & DE

Observation and Mapping the Universe

!

Evolution of LSS Goal: Unveiling the
nature of the
I I mysterious energy

Gravity Theory| | Expansion
History of the

Universe

ANN
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Dark Energy
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@ DE or Modified Gravity ?

Observation and Mapping the Universe

!

Evolution of LSS

|

P, @avi’ry TheoryH Expansion ‘

Evolution of LSS is unique

probe to test gravity Theory
(cf. SNIa, BAO)

¥ ——tr\u.ucraﬂon )

Dark Energy

NAOJ HSC




s Weak Lensing

e Weak Lensing technique is employed to measure
LSS of dark matter distribution directly.

e Tomographic Cosmic Shear

e Standard: Other project (DES) can do as well

=P ¢ Clusters of Galaxies

e Harder to observe the lensing effect: Sharp &
Deep imaging required.

NAOJ HSC
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hsc Subaru Telescope

PF: F/2

ﬂ Primary Focus
', Focal ratio: 2.0 {with corrector)
Field of view: 30 arcmin

. Nasmyth Focus (Optical)
 Pocalmatio: 126

Caszsegrain Focus
Focal ratio: 12.2
NAO: Field of wiew: 6 arcmin

........
............
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@ PSF Evaluation

object=SSP-Wide filter=HSC-i exptime=200.0 alt=69.83 inr=5.5 hst=02:22:02.214 (corrected)l lSC— l 2 OO Sec
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@ wide Survey Projects
Depth Width  <IQ»

(deg?) (arcsec)

CFHTLensS Completed 25.0 170 0.75

Pan-STARRS  on-going 25.4 70 ~11
DES on-going 25.2 5000 ~10
HSC on-going 26.2 1,500 0.67

NAOJ Miyazaki
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Dark Energy Survey WL map
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Abell 781Region (z=0.3)
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Optlcal Clusters
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@ PSF Evaluation
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@ Generating Cluster Catalogs

e Cluster identifications by optical method
e Group the clusters by the (richness, redshift)

e Stack the shears in the group to measure
(average) mass precisely

1015

e ->Cosmology

[SSSN
e
(Y
/e
—

Multi-band optical
deep imaging is truly

Limiting Mass (My)

o |
} |

complimentary T 1}

J—
S
=
-
w2
—

o
—_ T
J—
(e

to X-ray survey o

: ' 13
Redshift 10 10T 102

NAOJ Richness Miyazaki




@ Number Density vs Peaks
DES  HSC
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@ HSC SSP Survey: Three layers
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Survey Field
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e SDSS Field

® |east dusty

® Well spread in RA)
® Useful Data set

® Atacama Cosmology Telescope CMB, Survey SDSS/BOSS,
spectroscopic data, NIR, X-ray
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summary of the current status
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breakdown fractional

Lfilter ex. failure
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seeing distributions
HSC-Wide HSC-Deep/Ultra-Deep
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( isc Cosmology through WL (Forecast)

WCDM
Il WMAP7 e 3 times
=4 .g1F1HTLenS + WMAP7 + improvement
0.6 compared with
0 CFHT Lensing
O —HSC+Planck SUPVCY

_ (Heymans et
HSC+Planck+BOSS P(k) C(I 13)

I BOSS + WMAP7 + R11 154d692\
CFHTLenS + BOSS +
2003-2008

WMAP7 + R11
N m Miyazaki
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Main Science

Cosmology

NAOJ

BO2 Sub project

Objectives

Observing Target

R&D Items

Photoz
Camera Calibrators

Dark Energy

Galaxy Survey -> WL

Dark Matter and
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Data Analysis
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Number count
of Dwarf

L — Galaxies

Weak Lensing
Analysis
Algorythm

High resolution
map of cluster
center (DM &
Baryon)

High Speed
CMOS
Camera

Members Category
Tanaka
Kawanomoto
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Takata P
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Yamada
Survey
Oguri
Hamana
Miyazaki
. New Step
Komiyama
Guyon
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@ Lucky Imaging to improve images

To increase number density of resolved galaxies

e 0.1 arcsec/pix
e 10 7% luckily good image
e Seeing0".6 ->0".3
e 15 Hz readout
e isoplanatic patch ~ 1 arcmin
e Field coverage ~ 50 % of 30' FOV

NAOJ Miyazaki



Guyon, Garrel, Miyazaki in prep.

NAOJ
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@ Merit of better Seeing

Number' of faint galaxms used for weak lensing analysis

8 O ‘ T T T ‘ T T T ‘

I HST/ACS I orblt

High resolution
Imaging
-+ of Cluster Centers

. Displacement of DM
7 (WL) and Baryon (X-
| ray)

Subaru 30 min

Ng [/arcmin?]

. To measure Cross
Goal Median section of self-

l l interaction of DM
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@ Conclusion

e Subaru Imaging Survey underway

e HSC: 3 tons 3 m tall ~ 1Gpixel Digital Camera
for 8.2 m Telescope

e 5 years Survey to measure LSS for cosmology

e Uniquely using clusters of galaxies by taking
advantage of sharp and deep imaging

e Shear measurement technique & Photo-z being
developed

* New sensor and camera planned to probe the
nature of dark matter
NAOJ Miyazaki



