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Abstract. [ present the results of a study of the global properties of combined complete
samples of GPS and CSS sources. I discuss the constraints the results place on models for the
evolution of these sources.

1. Introduction

The GHz-peaked spectrum (GPS; O’Dea, Baum, & Stanghellini 1991) and com-
pact steep-spectrum (CSS; Fanti et al. 1990) radio sources are powerful but
compact radio sources whose spectra are generally simple and convex with peaks
near 1 GHz and 100 MHz respectively. The GPS sources are entirely contained
within the extent of the narrow line region (g 1 kpc) while the CSS sources are
contained entirely within the host galaxy (g 20 kpc).

GPS and CSS sources are important because (1) they probe the NLR and
ISM of the host galaxy and (2) they may be the younger stages of powerful large-
-scale radio sources——giving us insight into radio source genesis and evolution.

2. Global Properties of GPS and CSS Sources

Possible scenarios for the evolution of GPS and CSS sources into larger powerful
radio sources have been discussed by Carvalho (1985), Hodges & Mutel (1987),
Fanti et al. (1995), Begelman (1996) and Readhead et al. (1996). If the GPS
and CSS sources do evolve, then their global properties must constrain that
evolution. O’Dea & Baum (1997) have examined the global properties of two
well defined samples—the GPS sample of Stanghellini et al. (1996) and the
CSS sample of Fanti et al. (1990). O’Dea and Baum find the following. The
distribution of rest-frame turnover frequency extends above 10 GHz. This reveals
the presence of a previously unsuspected population of sources which peak at
high frequencies (see also de Vries et al. 1997). At high redshifts z > 2 the
rest frame turnover occurs above 1 GHz. If this is not due to a selection effect
it suggests that at high redshifts the sources inhabit regions of high ambient
density.

There is a strong anticorrelation between rest-frame turnover frequency
(vm) and linear size (LS) of the form v,, o« LS~%5. The continuity on this
plane suggests that GPS and CSS sources are related either by evolution or by
the mechanism for the turnover or both.

The GPS and CSS sources in these samples have similar radio power, and
although they span a large range in linear size, there is no correlation between
radio power and linear size. The projected linear sizes of the GPS and CSS
sources do not appear to vary with redshift. The quasars and galaxies in these
samples have similar distributions of projected linear size. Thus the quasars do
not appear to be strongly foreshortened version of the galaxies.
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3. Constraints on Radio Galaxy Evolution

O’Dea and Baum compare the the GPS and CSS sources with the LRL 3CR
classical doubles in the redshift range 0.2 ¢ z £ 1.0. The GPS and CSS sources
in these bright samples would be members of the LRL 3CR if their spectra
did not turn over. The number per bin of log size is roughly constant for the
GPS and CSS sources while for the LRL 3CR classical doubles the number
increases with increasing size as N(LS) oc L5%%. These results imply that the
GPS and CSS sources may evolve in a qualitatively different way than the LRL
3CR classical doubles. One possibility is that some of the GPS and CSS sources
will not evolve into classical doubles and instead might be transient or frustrated
sources. Alternately, the GPS and CSS sources, due to their interaction with the
ISM of the host galaxy, evolve differently than predicted by simple self similar
models.

Assuming that all (or nearly all) the GPS and CSS sources are progenitors
of larger sources O’Dea and Baum consider the implications for evolution of the
GPS and CSS sources and their relationship to the LRL 3CR classical doubles.
A simple model where the sources evolve with constant velocity and constant
radio luminosity is ruled out. If the sources evolve with constant velocity, the
radio luminosity must decrease with linear size roughly as L;agio x LS =05 This
strong luminosity evolution implies that the GPS and CSS sources evolve into
sources which are less luminous than the LRL classical doubles, and some sources
may evolve into FR1 sources.
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