&
||w=‘. ||'a

Compact Radio
(CORAL:
A progress rep

Karl-Heinz Mack — IRA-INAF Bologna
Ignas Snellen — Sterrewacht Leiden
Richard Schilizzi — International SKA Project Office, Dwingeloo
Mara Latanioti — U Bologna



p
INAF @ =

Vague definition based on position of turnover frequency
High-Frequency Peakers (HFP): peak at > 5 GHz
GHz-Peaked Spectrum (GPS): peak at ~ 1 GHz

Compact Steep Spectrum (CSS) : peak at ~ 100 MHz
Turnover frequency anti-correlates with their size (SSA)

Existing samples:
HFP bright (Dallacasa et al. 2000)

Y wv | GPS bright (Stanghellini et al. 1998)
E ,*' e, - GPS faint (Snellen et al. 1998)
< ¢ |
Z = - CSS bright (Fanti et al. 1990)
o° . CSS medium (B3VLA-CSS, Fanti et al.
; 2001)

.7 Nearby (z< 0.2) compact sources very
o1 R () rare: 10 in complete samples
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Sample selection

FIRST survey @ 1.4 GHz (White et al. 1997)

— 1515 point-like sources with S, > 100 mdy
(30°< d < 57.5%, b> 307

= 77 objects with APM extended sources of e < 16.5™ (R)
and o < 19.5™ (B) within 10°

After visual inspection (filter out spurious objects and artifacts)

— 28 objects at 0.008 < z < 0.232
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Completeness of the sample

Completeness as a function of redshift

« Uncertainty in the APM magnitudes (~0.5™)

« Dependence of raw APM magnitudes on angular size of
the object

« Range in absolute magnitudes of the radio galaxies

« Large bright galaxies can cause artifacts in the APM and
can be missed.

— Complicated redshift selection function
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Completeness of the sample
Completeness as a function of redshift

NED to select all known radio galaxies in 3C and 7C at z < 0.3
located within the APM survey region.

— 268 nearby radio galaxies with similar radio flux density and
luminosity range

— Cross-correlation

with APM o R _
= 95% completeness - .|
in0.005<z<0.16 .

— 17 sources in
complete CORALZ

sample
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Completeness and reliability of optical identifications

« Combined uncertainty in the optical and radio: ~ 0.7¢

« 24/28 sources have radio-optical positional offsets < 1.5°

« Maximum likelihood method (De Ruiter et al. 1977):
cut-off 2“ = 97% completeness, 98% reliability

Selection bias against the most compact sources

« Source selection at 1.4 GHz = HFPs

— CLASS (Myers et al. 2003): sources with estimated
S; 4cu, > 100 mdy (based on 8.4-5 GHz spectral index):

= 455 additional sources (5 identified with bright APM galaxies,
but steep spectral index probably caused by variability)
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Radio follow-up with Effelsberg, VLA,
and existing surveys (Cambridge,
Texas, CLASS etc.)

All sources (except J1016+5639)
defined as GPS(6) or CSS(10).

Flux density variability:

7 sources with deviation from best fit
> 30.

=> 5 sources CLASS selected
=> 2 sources FIRST, one at z=0.232

=> Variability plays minor role
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AGN in compact radio soL
radio continuum emission ill

O .

« Radio morphology
e dust emission

* HI absorption o o ol
« CO emission o ° - - - . o
- Megamasers s P
- Optical spectroscopy . I————

lecul louds (CO, O
neutral atomic gas (HT) = s ¢ H)



 Pico Veleta — M AN

synchrotron and dust
« JCMT - SCUBA/SCUBA
* Tentative dust masses: 1.7

(two-temperature approximatio
= slightly lower than the ones reporte
= frustration scenario can be ruled out

J134035+44481 7
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24/24 observed with WSRT
15/24 analysed

6/15 detected: ~ 40%
Vermeulen et al. (2003): 33%

CORALZ column densities:
5.8:102°cm= ...1.2 1022 cm2

All lines fall in the most
sensitive range of 1.4-GHz
VLBI. High-resolution mapping
of first two sources currently
under analysis.
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No systematic
other samples
Typical gas masses: sc

Pico Veleta:

CO(1-0) @ 115 GHz
Ongoing programme
6/18 sources observed
4 detections

Corresponding H, masses:
1.2-108M, ... 3- 1019 M,

...............

2.005



&
INAF ||'a

CORALZ:
* First statistically complete sample of young sources at z<0.16
 Selection only based on compactness and vicinity
* Number of nearby young sources increased by a factor 3
* Follow-up programmes:

* spectral/dynamic ageing

* dust content

 HI absorption

- CO

 Megamasers

 Optical spectroscopy



