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Relonization Probed by Independent Observations
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Subaru Deep Field PrOJect

Subaru Telescope
Suprime-Cam Deep Images: -
- 777 N ' Broadband filters: B, V, R i’
%=/ | ° Narrowbandfilters: z=5.7, 6.6, 7 Lya

Subaru Deep Fleld
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iscovery of a z=6.96 Lya emitter [OK-1
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Lya emitter number desnidty decreases at z > 6
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Lya emission line Is attenuated

If neutral hydrogen exists

f,_=25%

M,=9 M yr-!
Ry =0.45 Mpc

Av=300 km/s "
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If neutral hydrogen fraction iIs large at z>6,
we detect of Lya emitters




IGM transmission to
Lya photons: FY./F2e »
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Reionization Probed by Lya emitters
Age of
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Constraint on reionization from LAEs

1

|
Z=6.3, 6.7 IZ:7
7 ray burst >=6.6
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3 weakneses In the previous z=7 survey

L(Lya) > 1043 erg/s‘O- . Subaru Deep Field

-
-
10K-1
z =6.96 LAE .
~
T
O
Q
=
—
-
—_
7y -
z Figan
9,650 9,700

observed wavelength (A)




| QOutline
1. Background

- Study reionization epoch by observing Lya emitter at z>6
- But we had weaknesses in our previous z=7 survey .

2. New Deeper 4—'/ Lya Frmw—»r Survey

‘3 Result

- Deeper Lya LF — neutral fraction of the Unlverse at z=7

4. Conclusion '~ = .
Q. Ongomg & Future PrOjects



New

CCD

installed on Suprime-Cam
In July 2008



http://atc.mtk.nao.ac.jp/ccd/FDCCD/img/newSuprimeCAM.png
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Windows where
night sky i1s dark
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Target Sky Region|

Subaru/XMM-Newton Deep
Survey Fleld (SXDS)




Narrowband filter to detect z=7 Lya emitters
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New z=7 Lya emitter candidates
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Checking NB images taken in different periods
‘Remove spurious and transient objects .
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Lya LF for 7 candidates
: F(Lya) = F(NB fllter)

Predicted Densities

when x,,=0"

(Kobayashi‘et al. 2007
LAE evolution Model)

: 5.8X107? Mpc3
pLyq 6.4x10°8 erg/s/Mpc

Neutral Fraction
Zz=1/.0 ~43%
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‘Lya LF for 7 candidates
x: F(Lya) = O 7><F(NB fllter)

Predicted Densities
when x,,=0"
(Kobayashi‘et al. 2007
LAE evolution Model)
Lyer- 1.1x10+% Mpc3
pLyq 9.5x1038 erg/s/Mpc

Neutral Fraction
z=/7.0 ~65%
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New reuslt agrees with previous results

7 ray burst
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Keck DEIMOS Spectroscopy of
z=7 LAE Candidates
13 and 14 Nowv. ZOQ9
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Conclusion
Improved statistics & depth, Observed different sky,field

\

(1) Number & Lya luminosity densities
of Lya emitters decrease from z=5.7
and 6.6 to z=7.

(2) Neutral Fraction at z=7 Is

(3) Relonization seems not to be
complete at z=7.
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Future Projects

z2=6.3
Y ray burstIZ 6.6
Lya Emifters
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Ongoing Project (Pl Iye)

z=7.3 Lya Filter + red-sensitive CCD
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http://atc.mtk.nao.ac.jp/ccd/FDCCD/img/newSuprimeCAM.png

z=7.3 Lya emitter survey

2009 Féb, April 2009 October |
Subaru Deep ‘Field Subaru/XMM Deep Field
17hr Imaging 16hr imaging

Analysis in Progress Observation Scehduled



Future PrOJects We submltted proposals, but ..
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8 gravitational lensin clusters,
magnification y~I1-5mag
target depth: NB~25-30mag

Hubble ACS: Optical g, r, i, 2&27.-'28mag-

Hubble

o ST,

Optical to
Mid-infrared

B Fig: Bouwens
et al.(2008)



