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Cosmic Reionization

The history of star formation in a LCDM universe
Springel V., Hernquist L., 2003, MNRAS, 339, 312.

Last phase-change How to observe the
epoch over the whole first light and
Universe cosmic reionization?
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Sky Background

SDSS Stripe 82 BOSS Blank Sky Fiber Spectra
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LAE surveys at z=7.0 (Last CCD window);
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Explore the
Phase-changing Epoch
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Narrowband Filter NB970 for DECam
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HIgh-z NB surveys

- Our DECam (4m, 3 deg”2) NB970 project (2015—)
(we are waiting our filter to be coated and delivered.)

- Subaru HSC (8m, 1.5 deg”2) NB(921, 816, 515)
surveys (2015—)

e J-PAS (2.5m, 3 deg”?2, Benitez+14), 2015—
8500deg”?2, 54 NB filters, 3500-10000A, depth 22.5
(much shallower)

* Euclid Satellite (1.2m, 0.6deg/?2), 2020— 40
degn2, NIR (z > 7.3)

DECam Community Science Workshop, Tucson, March 11-13, 2015



Our planned project:
DECam + NB970

- Mainly search for z ~ 7 LAEs.
(NB excess + Dropout selection)

Help to select Lyman-Break Galaxies at z~6-7 (Dropout
selection with NB, Spectral Contf.)

Other emission line objects, e.g., Ha, Olll, Hb, Oll emitters.
(NB excess + photo-z)

High-z QS0Os, through Lya, Civ, Mgll,... (Brightness +
Spectral Conf.)

Lyman Alpha Blobs (morphology)

DECam Community Science Workshop, Tucson, March 11-13, 2015



Filter design
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At Materion

A 600 mm filter after coating - =
Lab test with a spectrometry

Pictures from Mooney et al. 2014



Our filter substrate at Materion,
waiting for coating



Observing Plan

* Pilot Survey (1 night, cosmos field)
1. Determine on-site filter performance.
2. Check NB survey efficiency.
e Large Survey (25 nights, 5 fields, 2-3 years ?)
Deep Rlz + Deep NB

e Spectroscopic Followup of 6.5-10m telescopes.

DECam Community Science Workshop, Tucson, March 11-13, 2015



EXpected Products

- 600 LAEs at z~7 with L(Lya) >= L*(at z=6.5, e.g.
Kashikawa+11)

300 LBGs

Thousands Low-z emitters, e.g., Ha, Hb, Olll, Ol
(Pirzkal+13)

igh-z Quasars, e.q., through Lya (z=7), CIV(z=5.3)

Others like Lya Blobs, transit objects, etc.

DECam Community Science Workshop, Tucson, March 11-13, 2015



ustering

averaged ionization fraction

e Distribution of
lonized gas

e |ntrinsic distribution
of galaxies

* Apparent distribution
of galaxies

McQuinn et al. 2007



Correlation: IGM vs. nolGM
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Subaru Suprime-Cam
+ NB921

New surveys of LAEs
at z = 6.5;
Same L limits to Subaru
NB surveys atz = 5.7;
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| uminosity Functions
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Figure 8. Left: Evolution of the luminosity function evolution from z = 7.3 to z = 5.7. We compare our z = 6.6 LF (blue solid line) to published data
at z > 7 Konno et al. (2014) (red squares) Shibuya et al. (2012); Ota et al. (2010); Iye et al. (2006) (purple triangles, pentagons and diamond, respectively).
We also show our LF fit to the corrected z = 5.7 data (orange solid line) and the green squares show the number densities at z = 5.7 from Ouchi et al.

Note: 135 candidates at z = 6.5 (5 deg”™2, Matthee+15)
but 7 candidates at z = 7.3 (0.4 deg”2, Konno+14)

Matthee et al. 2015



summary:
For our proposal of z=7 LAEs with DECam

DECam + NB970 VS. HSC + N921 & N820
1. 600 LAEs at z~7 with L(Lya) >= L*(at z=6.5, e.g. Kashikawa+11)
2. 300 LBGs
3. Thousands Low-z emitters, e.g., Ha, Hb, Olll, Oll (Pirzkal+13)

4. High-z Quasars, e.qg., through Lya (z=7) or CIV(z=5.3) and Lya Blobs.

Clustering Cosmic ionized

Lya LF Fraction at z=7

Galaxy properties, e.g., mass, metallicity, age, dust, morphology
e B Firsth,eneration galaxies”?

Lya Escape fraction (compare to IR)

Lya line profile, width, EW distribution

+ 4+ 4+ o+ o+

other sciences related with LBGs, low-z emitters, Quasars and Lya Blobs.
peCam Community sclence VWorksnop, lucson, March 11-13, 2019
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Technical Challenges

 Filter profile varies over DECam FOV.
Use zcosmos catalog, or see (Ting Li's poster)
* Nonlinearity at low-ADU. (Gary Bernstein’s talk)

* Data reduction, optimized for narrowband data



Pilot Survey on NB968 with DECam

—yproposed for 2015A/B Chilean time
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FLUX

Line Profile & Width
(need spectroscopic 0bs.)
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| AE surveys atz=5.7 & 6.5
results betore 2014
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log P[A logL = 1] (Mpc™)

L ya LF from 0.3 t0 6.5
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Cosmic SFR Density,

SFR Density [log M;sun yr' Mpc”
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