
UC Irvine
UC Irvine Previously Published Works

Title
Science in the era of TMT

Permalink
https://escholarship.org/uc/item/5j75082d

Journal
Publications of the Astronomical Society of the Pacific, 119(860)

ISSN
0004-6280

Authors
Trimble, V
Barton, E

Publication Date
2007-10-01

DOI
10.1086/522636

Copyright Information
This work is made available under the terms of a Creative Commons Attribution License, 
availalbe at https://creativecommons.org/licenses/by/4.0/
 
Peer reviewed

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/5j75082d
https://creativecommons.org/licenses/by/4.0/
https://escholarship.org
http://www.cdlib.org/


1208

Publications of the Astronomical Society of the Pacific, 119: 1208–1209, 2007 October
� 2007. The Astronomical Society of the Pacific. All rights reserved. Printed in U.S.A.

Conference Summary

Science in the Era of TMT1

TMT—the Thirty Meter Telescope—is a major initiative re-
sponding to the call in the National Academy of Science’s 2001
decadal survey for “a 30-m–class, ground-based, filled-aper-
ture, segmented-mirror, optical and infrared telescope using
adaptive optics,” given as the highest ground-based priority for
the astronomical community for the decade that is now about

over. The current TMT partners are the Association of Ca-2
3

nadian Universities for Research in Astronomy, the California
Institute of Technology, and the University of California. The
primary purposes of this open meeting were to inform the
community about the power of TMT, to build consensus for
its capability, and to keep the troops moving toward the des-
tination of an operational telescope over the next decade.2 The
members of the scientific organizing committee were A. Ghez,
R. Guhathakurta, P. Hickson, L. Simard, C. Steidel, C. Telesco,
and E. Barton.

Invited and contributed talks focused on three areas: (1)
specific research programs and how TMT can push those areas
forward, from Y. Okamoto (Ibaraki) and M. Richter (UC Davis)
on protoplanetary disks in the mid-infrared to G. Becker (Ob-
servatories of the Carnegie Institution of Washington) and R.
Ellis (Caltech) on what happened at redshifts larger than those
probed by individual sources, (2) broad science drivers such
as galaxy formation (e.g., A. Shapley, Princeton; R. Guha-
thakurta, UC Santa Cruz), exoplanet detection and character-
ization (e.g., J. Graham, UC Berkeley; O. Guyon, Subaru), and
astrometry (S. Kulkarni, Caltech), and (3) synergisms and in-
terfaces with other current and proposed major astronomical
endeavors (e.g., I. Hooke, Oxford, on the European Large Tele-
scope; M. Iye, National Astronomical Observatory of Japan,
on Subaru and Japanese interest in TMT; and R. Windhorst,
Arizona State University, on the James Webb Space Telescope).

Inevitably, there are two elements to building the science
case for a next-generation instrument. One part of the process
involves focusing on a key list of science questions (e.g., related
to those in the decade report) to explain and to justify the
project. The key items from the science case determine tele-
scope design and the first generation of focal plane cameras

1 Conference was held at the Arnold and Mabel Beckman Center of the
National Academies in Irvine, California, 2007 July 23–25.

2 For more information about the project, see http://www.tmt.org, and to
add your views on how it should develop, contact the project scientist, J.
Nelson, or the chair of the Science Advisory Committee, C. Steidel. The
program of the conference, abstracts, and PowerPoint versions of many of the
talks and contributions are to be found at http://www.physics.uci.edu/TMT-
Workshop/.

and spectrographs. The specific, science-focused element must
be balanced against building the most flexible possible instru-
ment, so that the largest possible fraction of the astronomical
community will find the output important.

Special and breakout sessions at the workshop concerned
the specific planned first instruments (IRIS, the Infrared Im-
aging Spectrometer; WFOS, the Wide-Field Optical Spectrom-
eter; and IRMS, the Infrared Multislit Spectrometer) and the
role that could or should be assigned to key projects and/or
legacy programs. There was even a talk on the extent to which
major astronomical discoveries of the past had come from the
largest and most expensive telescopes in existence.

A subset of issues discussed at the meeting, on which mem-
bers of the astronomical community may want to weigh in,
include (1) what is the smallest wavelength resolution that will
work for your spectroscopic goals (e.g., ∼5000 for large-scale
structure tracing, but more like ∼105 for detailed abundance
analysis needed to study the fossil history of star formation
and chemical evolution)? (2) how far into the UV do you need
to go (e.g., right to the 0.3 mm limit envisioned in the decade
report, but with some probable sacrifice to infrared perfor-
mance)? (3) how much of the observing time do you want to
spend on the mid-IR, reaching out to the 24 mm mentioned in
the decade report, and can it be done from the available site?
(4) are there science drivers for optical adaptive optics? (5)
what is the potential of astrometry with 5 mas image quality
delivered by adaptive optics? and (6) how important is it to
preserve polarimetry capability?

Finally, here is a set of goals that begins with some of the
main science drivers, goes on to quite general advantages of a
large telescope over a small one, and ends with a couple of
important considerations for the design of TMT:

• First light and reionization: at what redshift, over what
range, by what sources

• Distant transients—gamma-ray bursts and supernovae, for
both cosmology and chemical evolution

• History of star and galaxy formation, from distant galaxies
and old populations in nearby ones

• Growth of large-scale structure, deviations from Hubble
flow versus redshift, and dense probing of absorption systems
in the intergalactic medium

• Formation of stars and planets
• Detection and characterization of exoplanets
• Debris and protoplanetary disk characterization
• The connection between central black holes and galactic

bulges and how it developed
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• Seeing fainter examples of familiar sorts of objects (e.g.,
modest activity in galactic nuclei)

• Seeing more distant examples of familiar sorts of objects
(e.g., the globular cluster populations anywhere outside the
local supercluster)

• Familiar objects with better wavelength or time resolution
(e.g., abundances from stellar spectra beyond the Local Group)

• Pushing into crowded fields (e.g., X-ray binary optical

identifications and cataclysmic variables in globular clusters
beyond the Milky Way)

• Enhancing the image contrast near bright objects for ex-
oplanet imaging

• The ability to track a moving object when the tip-tilt star
and/or the sky spot of your AO laser stays put, which is im-
portant for probing the outer solar system

Virginia Trimble and Elizabeth Barton
Center for Cosmology, Department of Physics and Astronomy, University of California, Irvine, CA; vtrimble@uci.edu
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