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TMT vs. JWST

RURMDIEE : TMT: 1.0"/sample or 0.05"/sample vs. WST 0.2"/sample @ K-band

— Subaru 8.2m Q=02 t,, =1 hours S/N=10 Subaru 8.2m Q=02 t 1 hours S/N=10
- Sub ap=1 hours S/N=10
INST  6.5m Q=02 t=1 hours 3/N=10 JWST 65m Q=02 t_=1 hours S/N=10
e
Ap=1 sq.ercsec RON=5e- well=[4.e4 or 7.e4] Bkg=[Sky or ZL,,] Ap=1 sgarcsec RON=5e- well=[4.24 or 7.e4] Bkg=[Sky or 7L_,]
3 T | | | | | T I ! I T T T 5 . | | | . T T T
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B=1: NIRcam

short long
Wavelength coverage 0.6-2.3 um 2.4-5um
Pixel scale 0.0317” (Nyg@2um) 0.0648” (Nyg@4um)
FoV 2.16'x 2.16' 221'x2.21'  (FEIE)
pixels 4k x 4k 2k x 2k

The key design features are:

Nyquist-sampled imaging at 2 and 4 microns --
short wavelength sampling is 0.0317" /pixel and
long wavelength sampling is 0.0648" /pixel
2.2'x4.4' FOV for one wavelength provided by
two identical imaging modules, two wavelengths
observable simultaneously via dichroics
Wavelength coverage from 0.6 to 5 microns
Selection of broad, intermediate, and narrow
band filters (see chart below)

Choice of pupil positions for imaging,
coronagraphy or wavefront sensing

All NIRCam modules have coronagraphic spots
in the telescope focal plane. The pupil wheels
include coronagraphic masks.

Pick-off Mirror assembly

Coronagraph

First Fold Mirror

Collimator lens group

Dichroic Beamsplitter

Longwave Filter Wheel Assembly

Longwave Camera lens group

Longwave Focal Plane

Shortwave Filter Wheel Assembly

Shortwave Camera lens group

Shortwave Fold Mirror

‘8l Pupil Imaging Lens

Shortwave Focal Plane
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 Multi-object dispersive spectrograph (MOS)
for 1-5 um

e R~1000 or R~100 for MOS

e MOS pixels ~0.2", and cover a ~ ~3'%x3’ field
e Capable of observing > 100 objects
simultaneously.

e Several fixed slits and an IFU (3"x3") are also
available with R as high as 3000.

 Being built by the European Space Agency

Mounting Frame Active MSA Area
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REANDI—TIERIEADE
o 1BFM (1ORFR) SIN=10THRH AT BE(+RIBETE B ) GRAD 1 |{E %K

— FoV=10 arcmin2& Lf:i%’éf . point source AO%EL (#E5MMALAOF Textended-point source)

Object REE—F AIHE—F

All obj (K band) 600 (300-2000) 60 (8-1000)

DRG 40 (>20-40) 3 (>1-40)

BzK >30 (>30) 4 (0-30)

z~7 dropout (by J continuum) 0 (0-500) 0 (0-17)

z~9 dropout (by J continuum) <0 (0-300) <0 (0-8)

z~7 dropout (by Lya) N/A 80

down to JWST limit (~30mag)

z~9 dropout (by Lya) N/A <40

down to JWST limit (~30mag)

z~7 LAE (by Lya) N/A ~5 (0-7000)
x field variance by 2-10

Submm galaxies down >10 >10

to ALMA limit (~0.1mJy)

Refs: Minowa+05,Thompson+05, Foucaud+07,Kajisawa+06, Kong+06,Hartley+,Bouwens+08,Kashikawa+06,Coppin+06
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KR 5 #REE vs. background-limit
MaunaKea background :

http://www.gemini.edu/sciops/telescopes-and-sites/observing-condition-
constraints?g=node/10787#Near-IR-short

3 photons /s /nm/arcsec2 / m2 @ 1.0micron
2 photons / s/ nm/arcsec2 / m2 @ 1.5micron
1 photons /s /nm/arcsec2/ m2 @ 2.0micron
X R~3,000 with 5 pixel sampling = 0.06nm @1mic, 0.13nm @2min
X TMT (700m2)
X 0.02” x 0.02” = 0.0004 arcsec?
X 100% efficiency
= 0.04 photons/pixel/s with TMT
vs. dark current of the detector.

X 600s
= 60 photons/pixel with TMT
vs. RON of the detector.

With TMT if dark<0.01e-/pixel/s and RON<3e-rms, then background-
limited upto R~3,000
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I TIZTTMT @ IRMOS ELTIRESNTWVEDA . HARERENSTE
HDTE1E] (early-light) EEM S IFs SN T-=,

2 FDEHAIREERETNFET 5. IRMOS-Tipi (Caltech+).
IRMOS-UFHIA (UFlorida + Canada HIA),

Ly I Multi-Laser Guide Star @ MOAO (Open-loop AO) T[a]
FRAEWL IS FEETO IFU SRlZB Y. YA T XANE
2 &L Ground-layer M1DM (piezo: large stroke) & EED
1DM (MEM: small stroke) @ 2DMs D&k
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LGS AO system

Target Star
Laser Spot o

8m/90km~18"
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F-converter
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AO < 2al— 3y

Arroyo (AO simulation C++ library) Z U \=Efifi7z LGS DL 3al—i3
>, 30m circular @ MK with one LGS@90km

Target wave front LGS wave front

Corrected target wave front Corrected PSF
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