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Timelines
L. . . 2nd Gen Instruments | 2nd Gen Instruments
Step Description First-light i i
WS LRYERES 2027 1st light 2024 1st Light
2016Q1
1 Initial science cases and desired capabilities <= 2004 -
2016Q4
2005Q1 2017Q1
2 Call for Feasibility Studies (¥$150K+™~1.5 yr / study) (10 studies; 8 (TBD studies; TBD
capabilities) capabilities)
Feasulblllty Study P‘hase: - 200502 201703
Expanded science cases and operational concepts
- ° Instrument designs and their technical readiness i )
° Schedule and Budget Estimates 20loRt cotans
4 Feasibility Study Reviews 2006Q1 2019Q1
2006Q2 2019Q2 2016Q2
5 Revised science cases and instrument concept ranking - - -
2006Q3 2019Q3 2016Q3
6 Instrument concept selection 2006Q4 2019Q4 201604
7 Call for Conceptual Design Studies (¥*S1M+ ~1.5 yrs / study) 2007Q3 201904 2016Q4
8 Team selection and formation 200704 2020Q2 2017Q2
2020Q3 2017Q3
9 Statement of Work and work package development 200704 - -
2020Q4 201704
2008Q1
. . - 2021Q1 2018Q1
10 Conceptual Design Studies start (Two Zt:::eRTé;\NFOS (Two studies TBD) (Two studies TBD)
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MICHI (+])

Planet System Imager (+])

High-dispersion NIR spectrograph (IRD-like) (+])
NIR multi-IFU multi-AO spectrograph (+])

NIR MOS (IRMS re-design) (+])

High-dispersion optical spectrograph (+])
High-dispersion optical spectrograph (China only)
Rapid imager + spectropolarimeter (+])
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., J-band (1250nm), Point Source J- band [1250nm} Extended Source (R.=0.1")
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— Red (MOAO), blue (GLAQ), green (seeing-limit) lines show the
detection limits for each system with different aperture size.

— SN=10 for continuum with 10h integration
— R=3,000 spectroscopy binned to R=500
— Typical size of z>5 galaxies: effective radius of 0.1”



,I:I:

TEIHR

1. FRARE1-5 DIRAIDNERIEIE

- BUVZEEDEEE L SUVIRRDEEREIC L 2 S XAE DT
&R (RENDEKIZRER)

— 0.05x0.05" sampling IFUs with 2" FoV
— R=10,000 spectroscopy for v~30km/s
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— 0.3x0.3" - 0.5"x0.5" aperture integrated spectroscopy

— R=3,000 (5A resolution, 2A/pix) for
absorption/emission lines with rest-frame EW of 1A.
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linear

0~ 60” 120” 180" 240” 3007
» Ensquared Energy within 0.05” ~50% up to 30”
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0~ 60” 120" 180" 240" 300"
« Ensquared Energy within 0.05” ~50% up to 150" (25 time larger area)
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Fast spectrograph is a key
for “High-Sensitivity” mode
« F-ratio determines the sampling at the detector plane.
« The sampling affects the sensitivity, if RON-limited.

282 preerrrrrprr ]

-1 Wavelength:

wap ot Top=K-band
| Middle=H-band

266 ””” | ””””””” Bottom = J-band

26.8 — """""""" _ RON d Iffe rence .
i | | | 1 1 % % 3 Green 2Ze-
o1 Blue 3e-

Detection Limit (mag) with 10h 40frames 0.15 app R=3000

27 :_ _______ __________________ __________________ _______________ _:

Number of pixels for one spectral (R~3,000) and spatial (0.15” X 0.15”) element



Spectrograph trade study
(only for high-resolution mode with input F7.6 / output F24)

« Compared to F2.5/F8 spectrograph design, the slow F-
ratio design is much simpler and more feasible even

with long-lit length.
collimator camera
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