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High resolution radio surveys, why are
they so greate

1. Interferometers act as spatial frequency filters - Long
baselines = only compact & bright (T}, > 10°K) objects.

2. Reduced effects from confusion

3. Radio observations @ cm wavelengths are (mostly)
extinction free.

4. Probe sub-galactic (<kpc) scales in distant galaxies,
separate SF & AGN activity.
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High resolution radio surveys, why are
they not so greate

1. Interferometers act as spatial frequency filters -
sparsely sampled Fourier plane, zero spacing

2. Relatively.. computationally intensive — e.g. 24hr EVN
- ~ 5 TB of data to map entire primary beam.

3. Calibration can be difficult & users have to use ‘magic
black boxes’ of CASA & AIPS.

4. The atmosphere (troposphere & ionosphere)
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Putting the ‘wide’ in Wide-field VLBI:
Traditional WF-VLBI

« Correlate on pointing

e : centre (ultra high
- spectral & temporal
N = i resolutions)
3 . % Problems:
g Lo glaat of| 0 | R . Large (>TB), single
| A SCIELEE LN T data set
B | A2 - « Have to phase shift
sa e whole data set to image
62:05. = . sources with shifting
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errors occurring.
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Multiple simultaneous phase centre observing

(Deller+2011, 2013, Keimpema+20195)

 Correlate on pointing
centre, shift and re-
correlate w/ coarser
temporal & spatial
averaging.

62°20

62°15

- Large (>TB) data but
comprised of small (~GB)

62°10 Sets

« Same calibration applies

62°05 tO a”
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— embarrassingly parallel
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Declination (J2000)

Multi-source Self-calibration (Garrett+2004,
Middellberg+2012, Radcliffe+2016) arXiv:1601.04452

» Uses the combined response of targeted sources to
permit self-calibration and reduce phase errors further.

Phase referencing
S/N~43,I; ~ 1348
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S/N ~ 116, I; ~ 1733
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Declination (J2000)

Declination (J2000)
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Wide-fleld EVN observations of GOODS-N
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699 targeted sources

EVN 1.6 GHz,
128MHz BW

Two areas:

- Central 15’

- QOuter annulus
(20’ diameter)

Science targets
- Sub-mm
- eMERGE
- Transients
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Previous VLBI surveys of GOODS-N

Garrett+2001:

- 2(.5) detections

- First wide-field,
ultra-deep VLBI
observation
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And the present:
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SF+AGN - J123642+621331
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J2000 Declination

SF+HAGN7e - J123642+621331
» AGN Confirmed w/ detection by Garrett+01 & Chi+13

» Phot-z suggests z~2 (Olll), originally 4.424 (Lya) emission

(Cowie priv. comm.)
» |SO detection + HST NIR

» Muxlow+05 suggests AGN & SB

: :
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SF+AGNYe - J123642+621331
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SF + Radio-quiet AGNZ@e

- eMERLIN I et 20100 T HET ACS

Extended steep-spectrum (a>1.62)
starburst with embedded AGN?

Star-formation rate ~200 Me/yr
BL emission = Optical AGN activity
No C-Band/VLBI non-detection — NOT AGN
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Take home messages:

» Recent advances in correlation methods & calibration
techniques makes WF-VLBI possible anywhere on the
Sky.

» Sub arc-second resolution radio surveys can distinguish
between SF and AGN & can investigate the ‘radio-quiet’
AGN population

» Need SKA-VLBI to provide the sensitivity ‘punch’to
investigate the ‘radio-quiet’ AGN population
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eMERGE - e-MERIin Galaxy Evolution Survey

Tier |
 1.4GHz & 5GHz eMERLIN legacy survey — 10 <1udy!

« Complemented with
L-Band JVLA-A &
EVN + C-Band
JVLA-A/B/C + EVN

« See T. Muxlow’s talk
@ SKA2016

More info @
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