
TMT-AGE: 
TMT Analyzer for 

Galaxies in the Early universe



Three Science Drivers for TMT-AGE

1. How is the internal structure of local galaxies 

established ?

2. What is going on in galaxies in the early universe ?

3. Hunting for galaxies/AGNs at z>6

AGN



1. How is the internal structure of 

local galaxies established ?

Very compact 

galaxies at high-z

Turbulent / high surface-density

disks at high-z

Clumpy galaxies at 

high-z

Typical galaxy seen in the 

local universe



1. How is the internal structure of 

local galaxies established ?

Missing information : 

“stellar dynamics” and its cosmological evolution.

TMT can measure the local stellar dynamics of galaxies at z>1.
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• d=10’ FoV AO optical design. 



• Classical r-theta pick-off arm system.

• 20 pick-off arms will be put around the corrected focal plane.







reflective grating design

•

transmission grating design

grism design



Wide-field AO development path

• We kicked-off laser tomography AO experiments with a JSPS 

funding as the first step of the wide-field AO systems.

1. Tomography AO correction with 3 NGSs : RAVEN

 2. Laser Tomography AO experiment with 4 LGSs :

3. Laser Tomography AO correction

4. Ground-layer AO system : ULTIMATE-Subaru

5. Wide-field multi-AO system : TMT-AGE

 Install 4 LGSs + WFSunit

 Installing high-order DM

 Installing adaptive 2ndry

ULTIMATE-START
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Targets of Multi-IFU Observations



– Red (MOAO), blue (GLAO), 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”



• Red (MOAO), blue (GLAO), green (seeing-limit) lines show 

the detection limits for each system. 

• Number density of luminous z~6-7 LBGs is not so high.

Filled squares from Bouwens et al. 2014,

V-dropout for z~5, i-dropout for z~6, and Y-dropout for z~7 


