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Spectroscopy Simulation

* Spectrograph:
e 7.5AA Dispersion (R~2500 at 2.2um), 3.75AA Dispersion
 Spatial Sampling: 0.06” or 0.12”
* Coverage: .3 -2.5 Um
* Dark:0.le-/sec

* Read-noise: | Oe-/pix

* Throughput:
* 5 optical components for spectrograph, each 90%
* Primary and secondary mirrors, each 90%
* Disperser: MOIRCS HK500 Grism
 H2RG QE from Teledyne



Assumed Throughput, Including Atmosphere

Overall Throughpt
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Input SED
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sBzK (1) K(AB)=21.86
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sBzK (1) K(AB)=21.86

Flux
I n PUt . .
Dif.fra.Ction GLAO Seeing Condition="moderate”
Limited

1200s x 9
0.12” Sampling

Output
S/N
. -

0 150



Output Spectra 1200s x 9 Center 0.127x0.12”

X irafterm

NORD/IRAF V2,14EXPORT iwataljuni,local Fri 09:28:10 09-Sep-201:




sBzK (1) K(AB)=21.86: Hx Kinemetry

Model le.fra.ctlon GLAO Seeing
Limited
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sBzK (1) K(AB)=21.86: Rotation Curve

34852 (K=21.86AB)
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sBzK (2) K(AB)=22.75
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sBzK (2) K(AB)=22.75

Model
Flux
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Limited

GLAO Seeing Condition="moderate”

1200s x 9
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Output
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0 50



sBzK (2) K(AB)=22.75: Hx Kinemetry

Diffraction

Model Limited GLAO

Rotation
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sBzK (2) K(AB)=22.75: Rotation Curve
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Finding AGN Component at the Center

Flux Distribution: z=2.3 sBzK

Input AGN Spectrum at the Central Pixel (0.06”)

Other Parts: Spectrum of Star-Forming Region

Observe with 0.12”/pixel Sampling IFS



BPT Diagram
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pBzK: K(AB)=22.75 Zpnor=1.51

HST ACS
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pBzK: K(AB)=22.75 Zpnor=1.51

Model

3” X 3”

Flux

Input

Diffraction
Limited

GLAO Seeing Condition="moderate”



pBzK: K(AB)=22.75 zphot=1.51

1,200 sec x 9, R~3,500, 0.4” Slit

Diffraction
Limited

- X

A G, A U W b S XL v 5ot TS B A 4 oo G2 T I TTN Sl e L 0 5 0 e W, S 2. TN B A A0

- A v .
3 : . . ! 3 < s - A e §S ! X . J . .




pBzK: K(AB)=22.75 zpho=1.51

1,200 sec x 9, R~3,500, 0.4” Slit

Diff Iim
| *

Seeing




pBzK: K(AB)=21.08 z;noc=1.61

HST ACS o WFC3/IR , RACchl

3 . . . v .
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model by GALFIT (FI60W) %
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pBzK: K(AB)=21.08 zspec=1.61

1,200 s

x 9,R~3,500, 0.4” Slit
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GLAOTCHEAfFSN DR H 2

MOIRCS Deep Survey (GOODS-N)TMDz~2ER ;7] D& £ % E (Kajisawa et al.)

1.4 ,
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GLAO+Z KD HEE TODT—XRA

|.3<z<1.7,2.1<z<2.6 Photo-z Sample - 100 / 80 per FoV
* BzK, LBG, LAE, DRG / ERO, SMG / IRG etc.
R~1,000 73*J% - zy] + HK - 2 Nights per Field

50 Nights - 25 FoVs - 2,500 Galaxies at z~1.5,2,000 Galaxies at z~2.3

Target Fields!?

* Total Survey Area: <| deg?
* HSC UD fields - SXDS (UKIDSS) and COSMOS (Ultra-VISTA)

« UltraVISTA:Y~25, JHK~24 AB (50)



Field of View for MOS

- DB M2k pixDEF % H1/\—F B Kk 5&5E

L

+-

o SlitFo B ZaP

[N}

& DELA M6k (=10.2)DIERZRIEBEBDODEH LTS

« ZEAMIFENLTHEERTE 5D




B

dll

UEZF/T X

— %~ Z£(1) R~1000

Sampling

Coverage with

A [Um] . 2K pixels*
[A/pIX] rpm]
Z| 0.9-1.5 3.3 0.67
HK 1.3-2.5 7.0 .43

* assume H4RG-15 and multi-slit MOS




BT /T X —% Z(2) R~3000

\

Samblin Coverage with
A [Um] A/ Pix]g 2K pixels
P [Um]
Y 0.9-1.1 .1 0.22
] .1-1.4 K 0.27
H |.4-1.8 |.6 0.34
K 1.9-2.5 2.3 0.47
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How fine can we resolve them?

Arcsec

I vl I
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100 pc
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Redshift



Emission-Line Sensitivities
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le39 erg
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Redshift



GLAO Narrow-Band Imaglng Search for z>7 LAEs
'BREAIRIAIDR L & FHBERMDER)




Subaru GLAO NBFs Transmissions,
Atmospheric Transmissions, and Sky Lines

Transmission
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Lim. Mag(100)
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NBF, Point Source, 10hrs
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LAE LF at z=5.7 and 6.5
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Expected Number per FoV
for On-source |0hrs Exposures

No Evolution from z=6.5 i.e., ~Maximum Number

Number / FoV
Seeing GLAO WISH JWST
z~8 0.5 8.3 0.2
z~10 0.2 3.3 0.0l
z~12 3E-08 8E-06 7E-04 0.3




Expected Number per FoV

for On-source |0hrs Exposures

Based of SAM by Kobayashi et al.

Number / FoV

Seeing GLAO JWST
z~8 0.4 3.9
z~10 0.03 0.5
z~12 ~0 ~0 0.003




GLAOHLAREF I IRANR A A T TOH —XA

NB106 (z~8), NB125 (z~9), NB134 (z~10) on-source 10 hrs / FoV ~ 6 Nights / FoV

60 Nights = 10 FoVs (90 Nights including weather)
Expected Numbers: z~8: ~40, z~10: ~5
* Targets for TMT IRIS
Survey Area: ~1,500 arcmin?
Target Fields: SXDS and COSMOS
* JHK ~ 25AB (50) from UKIDSS and UltraVISTA may not be deep enough




Cross-Correlation of Galaxies and IGM 21cm
Emission



Cross-Correlation of HI 21cm Emission and Galaxies

* Wyithe and Loeb 2007, MNRAS 375, 1034; Furlanetto and Lidz 2008, Ap| 660, 1030

* Advantage of Galaxy - 2lcm line cross correlation over 21cm signal alone:
103

* Eliminates foreground contaminations = I8I AL L
A ’:
¢ Possible S/N improvement i /
102 == < 1. —E
* lonizing efficiency for different galaxy types = Solid: MWA :
Ioiti — . Density : DaShed: SKA :
i 3 Model /é
—~~ N | V i
v _ ]
£ /
- 1F £ =
- g
< Z / lel0 ]
0.1 & =
0.01 | . 5
N Furlanetto and Lidz 2008
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abs. value

correlation coeff.

Resolving History of Reionization
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Lidz et al. 2009, Ap] 690, 252

* Beginning: galaxy and 2lcm are
positively correlated

* Galaxies ionize overdense regions.
Underdense regions remain neutral -
Brief period of low amplitude cross-
correlation (Xi=0.15 in the left model)

* Galaxy and 21cm quickly become
anticorrelated



Requirements on the Galaxy Survey
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