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High Redshift Galaxies

• More information 
in spectral data: 
Kinematics & 
Abundances



Integral Field 
Spectroscopy

• More familiar with 
slit spectroscopy

• Can only tell us 
about 1-D 
morphology

• IFU



TMT

• TMT will have an IFU in the IRIS instrument:
• FoV = 3’
• Possibility of 4-50mas / pixel
• R ~ 4000

 



Sources

- Photometric pre-selection   - Un GR color selected (selects z 2-3 
gals)
- UV follow-up work that found z  - looked for young stellar pops, and 
old stellar pops
- multicomponent UV morphology   - previous strong H-alpha 
detection
- Previous long-slit success     - Bright star nearby for AO
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Data Processing

Smoothing

Getting 2D image

Construct Datacube

Getting 1D Spectrum

Get kinematic data



1) ~10^10Ms  - Two v regions - Z ~ 0.5Zs
2) ~3 10^10Ms - similar to 1 - more compact - High Z
3) ~ Heavy smoothing - Delta-V 170km/s - Top left feature not real
4) Typical kinematics - ~3 10^10Ms - high Z



5) Low M: ~3 10^9 Ms - poor observing conditions - large PSF
6) d2c = 6.7kpc - if merger, M ~ 8 : 1
7) ~4 10^9 Ms - Z = 2/5 Ms
8) Nothing special



9)
10)
11) ~ 10^9 Ms - Little dust
12) Two v regions - Old - ~8 10^10Ms



13) Two regions - 10^10 Ms



TMT

• How will TMT improve 
this science?

• More collecting area

• Better spectral 
resolution (3600 vs 
4000)

• Better AO

• Lower IR background





Results

• Morphologies are highly irregular

• Stellar population & Formation modeling

• Kinematics indicative of some rotation 
(5/13), some small velocities (6/13), and 
some non-rotation (2/13).

- No consistent structure    - SFRs ~ 10s - 100s M/yr  - Age ~ 10s - 
1000s Myr - M* ~ 0.1s-1s 10^10



Summary

• Look at data collection 
and processing

• Random morphologies 
and kinematics

• TMT will expand this to 
fainter galaxies - the 
average guys

• NEED MORE SAMPLES!





Thanks! - Questions?



Resources

• David Law’s Powerpoint: TMT: Science 
Goals and Design  Requirements for IFU Studies 
of  High-Redshift Galaxies

• HighZGal --> APOD: http://apod.nasa.gov/apod/ap040929.html

• Movies --> Chris Mihos: http://burro.cwru.edu/models/

• Star Formation --> http://www.profiledesigninc.com/OMOS-SO-
Matrix-Reach4theStars-HR.html

• Law et al 2007, 2009


