Matthew Barczys (UCLA) and the CATS Collaboration

Scope:
CATS is a proposed CfAO Major Scientific Legacy Project, lasting through the
full 2nd term of the Center.
Scientific Motivation:
Observe the evolution of galaxy disks and bulges, star formation rates, AGN,
and mergers, and test galaxy formation models.
Products:
- Public Database of Sources and Fields Observed
- AO Analysis Tools and Algorithms
- Simulations of Galaxy Evolution and LGS Observations
- Public Outreach Materials
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Telescopes and Instruments
The baseline CATS facilities include the Keck
LGS AO System with the NIRC2 imager (current)
and OSIRIS integral field spectrograph (2004).
Opportunities at other LGS facilities (eg. Gemini
North and Subaru) will be pursued as they
become available.

What will CATS Observe?
Initial CATS observations will concentrate on the GOODS-North field (see
below) with high-angular resolution imaging in the near-infrared H and K
bands. Deep observations (AB magnitude ~ 26) will produce a large sample
of galaxies and AGN in the early Universe. Some of the observations will
likely detect distant supernovae as well as other serendipitous sources.
Other fields with deep HST data will also be investigated.

Figure 1: Portions of GOODS-North field
accessible with AO Observations. Black
boxes indicate regions accessible with NGS
AO.
Blue boxes indicate regions
accessible with LGS AO (Tip/tilt stars with
V < 18). AO coverage is ~30% of entire
GOODS-North field (encompassed by
green box). Red box indicates HDF-N field.

Why the GOODS-North Field?

Figure 2: Keck AO/NIRC2 imaging of a NGS-accessible portion of the GOODS-North
field. The K’ (2.12 mm) images roughly encompass the isoplanatic patch surrounding
the NGS guide star (R~12). The faint guide star and high airmass of the pilot May 2002
observations contribute to AO-corrected core diameters of 150-200 mas, while providing
a tantalizing taste of what will be possible with deep LGS observations. The deepest
quadrant of this image (NE) comprises 90 minutes of observations.

This field is being studied by the world’s most powerful observatories at
wavelengths from X-rays to radio waves as part of the Great Observatories
Origins Deep Survey (GOODS). Participating facilities include HST, GALEX,
Chandra, XMM, ISO, SIRTF, VLA, SCUBA, LMT, and NOAO. None of
these facilities are capable of high-resolution near-infrared observations.
CATS AO observations on 8-10 meter telescopes will leverage the
enormous multi-wavelength benefits of GOODS, while contributing unique
and valuable data to the overall effort.

