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The technical advances of the NGST will clearly provide an unprecedented
opportunity to advance our knowledge of the early universe. As currently
envisioned, this is NGST’s primary mission.

This mission may be best fulfilled by a number of Hubble Deep Field-
like pointings, followed up with observations using the on-board multi-object
spectrometer. Such kinds of observations leave little hope for doing work on
local objects, since the fields would be selected to be free of bright
galaxies, stars, etc.

But while NGST concentrates on distant objects, it is important to remem-
ber that NGST can also provide fundamental new insights into the physics
of the local universe. It can do so by exploring in detail the portions of the
1 to 5 µm (and 5 to 30 µm) wavelength regime which are strongly a!ected
or blocked by telluric features, and particularly by probing the entire near-
infrared (and mid-infrared) spectral region with superior spatial and spectral
resolution.

GO/GTO programs often concentrate on the least representative, yet most
spectacular objects in their classes, due to the intense pressure for observing
time. Again, this limits the range of objects in the archive.

A combination of well-planned and systematic imaging and spectroscopic
NGST observations in carefully chosen multiple filters and gratings can make
an important contribution to our understanding of local objects of funda-
mental importance. In turn, this will feed back into a better understanding
of the high-z galaxies to be studied using NGST (for example, rest-frame 10
µm is observed 30 µm at z=2; rest-frame 5 µm is observed 30 µm at z=5).

To maximize the scientific return from the NGST, the community should
therefore consider establishing a program of systematic observations of im-
portant classes of objects within the local universe. The primary intent is
ensure that the NGST archive will include a large body of data with such
wavelength coverage and flux limits as to be useful in addressing a wide range
of fundamental astrophysical problems long into the future.
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As a reminder, many problems in extragalactic (and galactic) infrared as-
tronomy will not be adequately addressed through ground–based observations
(even with AO on an 8 m class telescope) for several reasons including:

1. Telluric features contaminate or block key spectral features, even in the
1 to 5 micron range. They get progressively worse redward of the near-
IR. By the red end of the K-band window, thermal emission from the
telescope/atmosphere becomes significant.

2. Stable, repeatable PSFs are required over a large field of view (e.g. for
imaging studies of emission/absorption line features). These cannot be
guaranteed from the ground.

Data obtained by NGST will be free of the atmospheric transmission and
seeing problems which plague ground–based observations. Since many quick
NGST observations of su"ciently useful S/N could be taken of numerous
members of many classes of objects at lower-z distributed around the sky (at,
for example, stopping points in slews between NGST’s deep survey fields),
an extensive archive could be built up rapidly in a manner which would not
interfere with the core NGST program.
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The NGST Atlases

We suggest that the community consider a broadly-applicable program of
observations of important objects of many types. The key features of such a
program (which we call the NGST Atlases) are:

1. the data will be obtained in a systematic fashion, consisting of uniform
spatial and spectral coverage, to a pre-determined, uniform limiting flux
or S/N ratio;

2. the samples will consist of large numbers of well-considered objects of
fundamental importance; not just the few brightest/most luminous/most
unusual things, which might be expected to come from GTO/GO pro-
grams;

3. by nature, new knowledge from such an Atlas will feed back into the
primary NGST mission goals.

These are the kinds of programs which might not be able to make it
through a normal peer-review process, yet will end up producing a rich archive
which could be extensively mined.

These kinds of observations are di!erent from classical HST SNAPshot
surveys, since even though the exposures may be short, the programs are
designed to involve multiple filters & gratings. Note also that the nature
of this proposal does not rule out large SNAPshot-type GO/GTO surveys,
since they tend to be limited (for HST, at least—NGST’s operational mode
may be substantially di!erent) to single-filter (or single grating tilt) kinds of
observations.
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The NGST Stellar Atlas

Spectra covering the entire NGST wavelength range, at specified resolving
power and limiting flux, will be obtained for 100+ field stars of all spectral
types, and thousands of stars in globular clusters and star-forming regions.

• New stellar astrophysics from analysis of the molecular & atomic species
responsible for IR opacity in stars (stellar atmospheres/interiors);

• Studies of materials in the ISM, such as H2, H+
3 , and ??? along the

sight-lines to the stars;

• Stellar properties, such as empirically determining bolometric correc-
tions (stellar evolution, stellar ages);

• The IMF in star-forming regions of di!erent total masses and luminosi-
ties (star-formation history of universe);

• Empirical database of stellar spectra (population/evolutionary synthesis;
useful diagnostics for high-z galaxies [CO, etc.]).

The NGST Normal Galaxies Atlas

Obtain images through broad- and (interesting) narrow-band filters, plus
multi-object spectroscopy, of a large number of “normal” galaxies of all Hub-
ble types.

• Kinematic studies using the multi-object spectroscopy to synthesize a
number of slits across the galaxy nuclei; kinematical data can be ob-
tained from the emission & absorption features;

• ISM: H2, He, H, [Neii], & PAH emission, and Si absorption;

• Stellar population studies: CO, etc. in absorption in stars;

• Star forming regions in other galaxies;

• Location and characterization of hot and cold dust;

• Comparative studies across the Hubble sequence.
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The ISO Central Programme and The SIRTF Legacy Program

Both SIRTF and ISO saw the need to ensure that their archives would be
beneficial to the broadest possible part of the community. The ISO Central
Programme and the SIRTF Legacy Program serve as examples of the kinds
of systematic programs that can be established.

The ISO GTO observers from Europe created the Central Programme,
where the GTO time was used to produce a coherent archive including all
major areas of astronomy. About one-third of the GTO time went to studies
of extragalactic systems; one-fourth for ISM and one-fourth for stellar &
circumstellar physics; and the rest for cosmology and solar system studies.

The SIRTF team has recognized the need for a similar program. Af-
ter extensive discussions with the community, they have proposed the SIRTF
Legacy Program. (See “The Community Legacy Science Program for SIRTF,”
by Clemens, Greenhouse, & Thronson, available on the SIRTF WWW page.)

The SIRTF Legacy Program project may use about 1/3 of available tele-
scope time. The goal is to conduct science of such a large scale that it cannot
be done easily by GO programs. A defining characteristic of the Legacy
Projects is that they will produce archival products of lasting importance to
a wide community and support vigorous research. Legacy Program project
selection will by a competitive proposal process. Legacy Projects will not be
limited to the four key areas of concentration for SIRTF (dust disks, brown
dwarfs, energetic galactic nuclei, and galaxy formation).
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