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the power of  VLBI
• unique parameter space: (sub-mas resolution)

• filters high brightness temperature emission
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• impressive history of high impact results, 
mostly on single objects 
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M87 jet, Craig Walker micro-quasar SS433,  
Mioduszewski et al., NRAO/AUI/NSF

SN1993J expansion, 
Bartel et al. 2000

Hubble Constant from water masers,
 MCP consortium

• impressive history of high impact results, 
mostly on single objects 

• unique parameter space (sub-mas resolution)

• filters high brightness temperature emission



the future of  VLBI

• for cm-VLBI to continue to make major contributions 
in the next decade, it must move to large-scale surveys  

“From black-belt specialism to main-stream astrophysics” 
Malcolm Longair, JIV-ERIC Symposium, April 2015

• by default, this requires pushing to larger field-of-view



talk overview

science enabled by AAMID baselines >> SKA1-MID 

will focus on breath of science opportunities  



some caveats /  
practical considerations

AAMID-VLBI opportunities overlap with SKA2

Relative timing of roll out not considered

I’ve tried to capture what a Memo 100 dense AA would 

do best in terms of  VLBI

Costs of any kind have been ignored



AAMID-VLBI advantages

• wide FoV 

• unique frequency coverage for VLBI (sans SKA2) 

• pointing agility (=rapid followup + survey efficiency) 

• multi-directional (using different modes)



wide-field VLBI surveys
• pioneered by Mike Garrett among others (strong lenses  & HDF-N) 

• game-changers include software correlation and multi-phase centre 
capability (Deller et al. 2007, Morgan et al. 2011) 

• Extragalactic fields with VLBI coverage include:                 COSMOS, 
HDF-N + GOODS-North, Lockman Hole,                                 
Chandra DFS, Bootes 

• mostly at L-band; sensitivities in ~10-100 μJy/b regime

S. Chi et al.: HDF-N and HFF

Fig. 1. Composite image of the radio (WSRT 1.4 GHz) – optical overlay image of the HDF-N and HFF, surrounded by postage stamp images of
the twelve compact VLBI-detected radio sources. The cyan circles represent annuli of decreasing resolution and sensitivity, and are drawn at 2, 4,
6, and 8 arcmin radius w.r.t. the phase center which coincides with radio AGN VLA J123642+621331 (see text Sect. 3).

double-lobed radio galaxy. The table also contains q24-values,
defined as the logarithm of the 24 µm/1.4 GHz flux density ratio
(where the integrated arcsec scale radio emission as measured
with the Very Large Array (VLA) was used in the computa-
tion). Among the VLBI sources, three (VLA J123642+621331,
VLA J123644+621133, and VLA J123646+621404) had been
detected in earlier EVN 1.6 GHz observations (Garrett et al.
2001), but the other nine radio sources are new. All detected ob-
jects are described separately, in two subsections below.

3.1. Inner HDF-N and adjacent HFF

3.1.1. VLA J123642+621331

VLA J123642+621331 lies just outside the HDF-N, in an ad-
jacent HFF. It has a steep radio spectrum (α = 0.94, S ν ∝
ν−α); its optical counterpart has I = 25 (Richards et al. 1998;
Muxlow et al. 2005). HST NICMOS 1.1 µm (F110W), 1.6 µm
(F160W), and KPNO 4-m K-band imaging detect a red host

A68, page 3 of 10

Chi, Bartel & Garrett 2013



VLBA 1.4 GHz FoV 
~0.2 deg2

wide-field VLBI surveys

for processed FoV ~0.2 arcmin2 
8 hour run ~ 10 GB 

VLBA 1.4 GHz FoV 
~0.2 deg2

7 phase centres 
8 hour run ~ 7 x 10 GB

to process full FoV (i.e. 0.2 deg2): 
8 hour run > 100 TB 

VLBA 1.4 GHz FoV 
~0.2 deg2

75 phase centres 
8 hour run ~ 75 x 10 GB

traditional VLBI multi-phase centre  VLBI



deep
wide

VLBA ‘FoV’

GOODS-North VLBA survey

10 μJy/beam, 160 arcmin2  

deep HST legacy field 

4 Terabytes of visibility data  

205 phase centres 

~0.6 Terapixels 

Team:  
Roger Deane (PI, Rhodes)  
Alexander Akoto-Danso  
Oleg Smirnov (Rhodes) 
Gianni Bernardi (Rhodes) 
Matt Jarvis (Oxford/UWC)  
Zsolt Paragi (JIVE) 
Mike Garrett (ASTRON) 
Tom Mauch (SKA-SA) 
Stephen Bourke (Caltech) 
Ian Heywood (ATNF/Rhodes) 
Peter Barthel (Groningen)
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SKA-VLBI surveys

• phased up SKA1-MID core will not provide 
a wide FoV for SKA-VLBI (~ 1 sq. arcmin) 

• could be increased using phased-up sub-
arrays, but still << outer VLBI stations FoV 

• given the above and high demand for VLBI 
time in SKA Key Science projects, it’s 
seems unlikely that there signinificant time 
for wide-field SKA(1-MID)-VLBI surveys 

• AAMID stations (including demonstrator) 
could used with AVN + EVN dishes to 
carry out wide-field 1.4 GHz surveys

VLBA 1.4 GHz FoV 
~0.2 deg2

SKA1-MID core FoV



why do wide-field (>> 1 deg2),    
low frequency (< 1.5 GHz) VLBI? 



galaxy evolution

Sanders 1988; Silk & Rees 1998; Croton+2006; Hopkins

• AGN/SF separation  

• obscured/Compton thick AGN 

• understanding jet triggering 

• AGN feedback

the need for large, unbiased samples



Combes et al. 2013 (0.5” resolution)

CO-discovered outflow

mechanical feedback
Morganti et al. 2013

HI-discovered outflow



radio supernovae

• D = 3.5 Mpc

• 1”  ~ 17 pc

• Lfir = 5.9 x1010  Lsol

• CCSN rate ~ 2.7 x 10-12  (Lfir / 
Lsol)(Mattila & Meikle 2001) => 
SN rate = 0.16 SN/yr 

• Radio observations yield SN 
rate = 0.1 SN/yr (Fenech+ 
2008; Beswick+ 2006)

M82 - A Supernova Remnant Lab

M82 at cm wavelengths

JBCA M82 monitoring group

• direct measurement of high mass star formation rate in 
nearby galaxies 

• morphological modelling of expansion shell: 

• trace physics of explosion 

• probe local ISM environment 



Deepest 5 GHz VLBI image of Arp 299-A ever

Bondi, Pérez-Torres et al. (A&A, 2012)



strong gravitational lensing

• unbiased probe of dark matter substructure 

• VLBI is at the forefront (SHARP collaboration) 

• SKA could discover 105 lenses, many of 
which could be near-full Einstein rings

(Spingola et al., in prep)

MG J0751+2761 (z = 3.200)
Beam size 7 x 2 mas 
10 uJy / beam rms



JVAS B1938+666 (z = 2.056)
Beam size 4 x 2 mas 
30 uJy / beam rms

(McKean et al., in prep)

fsub = 0.1% fsub = 0.1% fsub = 0.1% 

α = 1.57+0.23-0.19

fsub = 0.45+0.67-0.29% 

α = 1.87+0.16-0.14

fsub = 0.1+0.1-0.05% 

α = 1.87+0.11-0.09

fsub = 1.1+0.5-0.3% 

α = 1.85+0.23-0.17

fsub = 0.18+0.18-0.08% 

106 Msun

106 Msun

107 Msun

107 Msun

108 Msun

108 Msun

fsub = 1% 

Dark matter only simulation of a Milky Way like halo (Diemand et al. 2007)

dN / dm m�↵ (=1.9±0.1)

Diemand et al. 2007

• higher brightness temperature sensitivity of 
lower frequency VLBI will detect larger 
(intrinsically) sources and could be better 
placed to probe dark matter sub-structure



gravitational waves
• stochastic superposition of gravitational waves causes a systematic 

quadrupolar shift in distant quasar positions (Gwinn+1997, Jaffe 
2004, Titov+2011) 

• could probe GW frequency range: 1/(obs cadence) to 1/(Hubble time) 

• or could probe anisotropic Hubble parameter 

• wide FoV + rapid repointing + increased source counts at low freq + 
southern hemisphere = ideal for this 

• bootstrap off of relative vs absolute astrometry 

• lower freq = higher astrometric uncertainty, but simpler source 
structure 

• another window on the gravitational Universe

Independent analysis of the SAD was done using 328 individual proper motions obtained by Vladimir
Zharov using the alternative software ARIADNA (Zharov et al. 2010). The magnitude estimate is
4.8± 1.4 µas/yr, and coordinates of the acceleration vector are estimated as 270◦± 30◦ in right ascension
and −54◦ ± 17◦ in declination. The consequences of the secular aberration drift discovery are discussed
in this paper.
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Figure 1: The proper motion in right ascension vs. the right ascension of 40 sources observed in more
than 1000 sessions.
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Figure 2: The proper motions of the 555 sources. The green curved line represents the equator of the
Milky Way, whose center is indicated by the large blue point.

2 Future Challenges For VLBI Astrometry

In accordance with the IAU Resolutions, the adopted International Celestial Reference System (ICRS) is
quasi-inertial, i.e. its fundamental axes do not rotate. However, acceleration of the origin is allowed, in
opposition to the definition of the inertial reference system. This theoretical concept of the quasi-inertial
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Figure 3: The estimated dipole component of the velocity field.

system is realised in a form of the catalogue of accurate coordinates of extragalactic radio sources, known
as ICRF2 (Fey, Gordon and Jacobs, 2009). Directions of the fundamental axes are fixed by positions of
the 295 ICRF2 “defining” radio sources. This theoretical concept of quasi-inertiality as well as practical
efforts for production of new catalogues are used to focus on control of the net rotation which may be
induced by the variations of the intrinsic structure of the radio sources. All the non-rotational systematic
effects in proper motions were considered to be negligibly small and, eventually, ignored. As a result, the
No-Net-Rotations constraints which are commonly used to suppress the forbidden rotational systematic
also suppress the dipole systematic effect, theoretically allowed. Nonetheless, due to unprecendented
improvement of the geodetic VLBI data precision, the dipole systematic effect should not be ignored.
Otherwise, the conventional reductional model would become increasingly inadequate. Therefore, the
geodetic VLBI faces three challenges which should be solved in near future.

2.1 Challenge 1. How To Implement This Effect?

The dipole proper motion induced by the SAD would result in displacement of the actual positions of the
reference radio sources from the positions published in catalogues, i.e. ICRF2. This displacement may
reach 130 µas over the 20-year period of observations, exceeding the 3-σ level of the ICRF2 floor error (41
µas). If this effect is ignored, estimates of some other parameters may be biased, for instance, corrections
to the nutation angles, or the variations UT1-UTC estimated from the Intensive sessions. Therefore, it
is reasonable to discuss a possible to implement the SAD in the conventional procedure of VLBI data
reductions.

One possibility is to introduce the dipole proper motion for all reference radio sources as an extension
to their ICRF2 coordinates. For a distant body of equatorial coordinates (α, δ), the proper motions are
estimated as follows

∆µα cos δ = −d1 sinα+ d2 cosα, (1)

∆µδ = −d1 cosα sin δ − d2 sinα sin δ + d3 cos δ,

where the di are the components of the acceleration vector in unit of the proper motion calculated as

d1 = d cosα0 cos δ0 (2)

d2 = d sinα0 cos δ0

d3 = d sin δ0,

3

Titov+2011

QSO proper motions

best-fit dipole



Galactic centre monitoring 
(and super-resolution from ISM scattering)

• GC is a complex region 

• Sgr A* itself is highly variable 

• AAMID-VLBI monitoring could enable 
mapping ISM electron density towards 
GC, accretion events of Sgr A*, SNe 

• contemporaneous monitoring with multi-
wavelength campaigns (e.g. Event 
Horizon Telescope, Chandra)



• Φiono ∝ λ2

• 3D mapping of plasma “tubes” in the ionosphere by 
MWA (Loi et al. 2015) 

• AAMID-VLBI would probe structure and dynamics of 
the ionosphere on longer baselines

ionosphere



further AAMID-VLBI advantages: 

rapid pointing agility (=efficiency)



survey efficiency should be factored in to overall 
“survey speed” (for targeted surveys in particular)

• if you’re limited by Fourier coverage, not sensitivity, 
require short scans over a range of hour angles 

• if repointing can be done within seconds, one could 
perform dynamic scheduling with a granularity of 
seconds (as done with ALMA to a degree) 

• this would enable many additional targeted surveys to be 
“squeezed in” 

• some examples:



• > 20,000 FIRST selected sources observed in filler time 

• multi-phase centre technique near bright calibrators 

• > 4,300 detections in the 1-100 mJy range 

• prospects good for in-beam calibrators for SKA-VLBI

The Astronomical Journal, 147:14 (13pp), 2014 January Deller & Middelberg

Figure 2. Example of the pointing pattern layout for mJIVE-20, showing the
fields around J1150+2417. The position of the calibrator source J1150+2417
is shown with an asterisk, and the 50% point of the primary beam response is
shown with dashed lines. FIRST sources which are targeted with phase centers
are shown as gray circles, with a radius proportional to the logarithm of their
FIRST peak flux density.

median detection sensitivity (with a detection threshold of
6.75σ , as described in detail in Section 2.3) is 1.2 mJy.

Directly imaging the entire ∼200 deg2 observed by mJIVE-20
is barely feasible and certainly wasteful—given the pixel size of
1 mas demanded by the survey’s angular resolution (∼5 mas), of
the order of ∼1015 pixels would be produced, along with hun-
dreds of terabytes of intermediate data products. Instead, the
multi-field capability of the VLBA-DiFX software correlator
(Deller et al. 2007, 2011b) is utilized to place phase centers at the
location of all FIRST sources within 20′ of the beam center (the
45% point of the beam at the center bandwidth) for each point-
ing. Since the FIRST positions are accurate at the arcsecond
or sub-arcsecond level, these data products can then be heavily
averaged, leading to a relatively low visibility data volume.

The multifield correlation uses an initial spectral resolution
of 4 kHz, which is subsequently averaged (after the formation
of the multiple phase centers) to 1 MHz. The formation of the
multiple phase centers takes place at a cadence of 100 Hz or
faster, and the visibilities are then averaged to a time resolution
of 3.2 s. The reduction in image sensitivity (due to time
smearing, bandwidth smearing, and delay beam effects; see
Morgan et al. 2011) imposed by the multifield processing for
a source at the edge of a given pointing is 20%; considerable,
but not significant compared to the primary beam amplitude
attenuation of 55%. The amplitudes of the visibilities produced
by DiFX are corrected for this decorrelation. Some early
mJIVE-20 observations used an 8 kHz initial spectral resolution
and placed phase centers on sources within a 17′ radius,
and thus targeted fewer sources while suffering somewhat
greater decorrelation for sources at the edge of the pointing.
After determining that the higher resolution did not place an
undue burden on the correlator resources, this was expanded
to the current setting. The unprocessed visibility data set size
per source per pointing is 16 MB—with an average of 35
FIRST sources per pointing, the total unprocessed visibility
volume per 1 hr observation is approximately 2 GB. Using this
multifield approach, all of the FIRST sources within an area
of approximately 1 deg2 (of the order of 100 sources) can be
surveyed in one hour.

Since the total extent of the FIRST survey exceeds
10,000 deg2 (Becker et al. 1995), completely surveying the
FIRST coverage with the VLBA is impractical at the current
data rates. Accordingly, when designing the survey we were
free to select the subset of fields for which calibration will
be simplest. The most convenient calibration situation is when
a calibrator is continuously available in the primary beam of
all antennas. This can be easily accomplished by centering the
four fields shown in Figure 2 on the chosen calibrator. Cali-
brators were taken from the rfc_2012b catalog available at
http://astrogeo.org/rfc/, which makes use of a large number
of historical VLBI calibrator surveys. Since there are ∼1200
known VLBI calibrators in the area covered by FIRST, it is
possible to cover a significant fraction of the FIRST area while
continuously keeping a calibrator within the antenna primary
beam. This is the approach that has been taken by mJIVE-20.
Almost no calibrators have readily available 1.4 GHz infor-
mation, as the calibrator search observations are typically car-
ried out in dual frequency 2.3/8.4 GHz mode, and so suitable
calibrators are selected on the basis of spectral index, brightness,
and apparent compactness from higher frequency observations.
Even when applying strict criteria to ensure that over 100 mJy
of compact flux should be available at 1.4 GHz, over 200 cal-
ibrators remain. At the current time, this supply of “prime”
calibrators has not yet been exhausted. As mJIVE-20 observa-
tions continue, however, eventually all of these calibrators will
be observed. At that time, the strict calibrator criteria could
be relaxed at the cost of small additional calibration overheads,
and/or new bright sources identified in mJIVE-20 could be used
as calibrators around which target fields can be placed.

Most mJIVE-20 fields have been observed only once to date.
This means that, depending on the number of antennas in the
observation, a number of faint FIRST sources near the edge of
the pointing grid (where the sensitivity is lower due to primary
beam attenuation) may not be detectable even if completely
compact. When determining detection fractions (Section 4), the
attained image rms and hence detectability of a source in each
field is taken into account. In general, more sources will be
detected by observing a new field than by reobserving a prior
field, which has driven our field selection to date. However,
re-observing fields allows a reliable estimation of the false
positive ratio and missed source ratio at varying levels of
detection significance, and so we have observed a number
of fields a second time. As the survey progresses, we will
monitor the source statistics at varying flux levels and envisage
eventually repeating many fields in order to probe the faintest
FIRST sources (flux density ∼1 mJy) more deeply.

2.2. The Calibration and Imaging Pipeline

The calibration and imaging pipeline for mJIVE-20 is a fully
automated ParselTongue script (Kettenis et al. 2006). Parsel-
Tongue provides a python-based interface to classic AIPS,3 in-
cluding calibration tables and the visibility data directly. Many
aspects of this script were taken from previous projects which
searched large numbers of sources to identify compact inbeam
calibrators for astrometric projects (e.g., Deller et al. 2011a),
but for completeness the entire pipeline is described below.

In multifield mode, the DiFX correlator produces independent
FITS-IDI files containing the different phase centers. The
first FITS-IDI file contains the first phase center listed for
each pointing center, the second FITS-IDI files contain the

3 http://www.aips.nrao.edu/

3

Deller & Middelburg 2014
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Figure 4. Detection fraction for mJIVE-20 sources, binned by FIRST flux. The different colors show the detection fraction when probing down to a progressively
smaller compactness ratio (ratio of peak VLBI flux density to peak FIRST flux density). Very small compactness ratios can only be probed by the brighter sources
in the mJIVE-20 sample, and so the smallest compactness ratios are probed in progressively fewer bins. For sources exceeding a given compactness ratio, it can be
seen that the detection fraction generally rises slightly for fainter FIRST sources. Only bins with more than 50 sources are shown in this plot. Full details of all bins
including error bars are shown in Table 2.
(A color version of this figure is available in the online journal.)

Table 2
Detection Fractions as a Function of FIRST Brightness and VLBI Compactness

Compact FIRST Flux FIRST Flux FIRST Flux FIRST Flux
Flux Ratio (1–2 mJy) (2–4 mJy) (4–8 mJy) (8–16 mJy)

>1.28 0.018+0.002
−0.002 (7243) 0.019+0.002

−0.002 (4593) 0.008+0.002
−0.002 (2697) 0.004+0.002

−0.002 (1677)

>0.64 0.155+0.008
−0.007 (2345) 0.186+0.007

−0.007 (3371) 0.166+0.007
−0.007 (2598) 0.140+0.009

−0.008 (1677)

>0.32 0.481+0.075
−0.074 (54) 0.310+0.014

−0.014 (1152) 0.294+0.011
−0.010 (1913) 0.260+0.011

−0.011 (1623)

>0.16 · · · (0) 0.323+0.103
−0.090 (31) 0.374+0.020

−0.020 (613) 0.327+0.014
−0.013 (1201)

>0.08 · · · (0) · · · (0) 0.462+0.169
−0.162 (13) 0.401+0.025

−0.025 (404)

>0.04 · · · (0) · · · (0) · · · (0) 0.538+0.162
−0.169 (13)

>0.02 · · · (0) · · · (0) · · · (0) · · · (0)

>0.01 · · · (0) · · · (0) · · · (0) · · · (0)

Compact FIRST Flux FIRST Flux FIRST Flux FIRST Flux
Flux Ratio (16–32 mJy) (32–64 mJy) (64–128 mJy) (>128 mJy)

>1.28 0.001+0.002
−0.001 (1015) 0.002+0.004

−0.002 (543) 0.000+0.006
−0.000 (284) 0.000+0.011

−0.000 (165)

>0.64 0.100+0.010
−0.009 (1015) 0.096+0.014

−0.012 (543) 0.081+0.019
−0.016 (284) 0.097+0.028

−0.023 (165)

>0.32 0.206+0.013
−0.013 (1015) 0.206+0.018

−0.017 (543) 0.229+0.027
−0.025 (284) 0.200+0.035

−0.031 (165)

>0.16 0.261+0.014
−0.014 (983) 0.289+0.020

−0.019 (543) 0.275+0.028
−0.027 (284) 0.261+0.038

−0.035 (165)

>0.08 0.291+0.017
−0.017 (731) 0.352+0.022

−0.021 (512) 0.349+0.030
−0.029 (284) 0.345+0.040

−0.038 (165)

>0.04 0.373+0.032
−0.031 (252) 0.399+0.026

−0.025 (393) 0.413+0.031
−0.030 (276) 0.388+0.041

−0.039 (165)

>0.02 0.429+0.244
−0.219 (7) 0.472+0.047

−0.047 (127) 0.510+0.036
−0.036 (208) 0.491+0.041

−0.041 (161)

>0.01 · · · (0) 1.000+0.000
−0.594 (2) 0.607+0.067

−0.070 (61) 0.610+0.043
−0.045 (136)

Note. Number of potential sources in each bin is shown in parentheses.

linear model covering the entire mJIVE-20 sample is likely
inadequate—this is explored further in Section 4.2.

Across the range of fluxes sampled by mJIVE-20, the source
population is expected to be dominated by radio loud AGNs, as
the well-known shoulder seen in radio source counts does not
appear until flux densities !1 mJy (e.g., Hopkins et al. 2003;

Norris et al. 2011). Thus, an evolution in the compactness of
the mJIVE-20 sources was not necessarily an expected result.
Previously, an anti-correlation between total flux density and
VLBI compactness has been noted in observations at higher
frequencies (Lawrence et al. 1985) when studying bright ("1 Jy)
sources, but this falls well outside the mJIVE-20 flux range.
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VLBA survey of post-merger galaxies 

Measuring the Hubble Constant 
 With Water Vapor Megamasers�

Jim Braatz (NRAO)�

Mark Reid 
Jim Condon 
Fred Lo 
Christian Henkel 

Cheng-Yu Kuo 
Violetta Impellizzeri 
Feng Gao 
Wei Zhao 

Jenny Greene 
Anca Constantin 
Eugenia Litzinger 
Lei Hao 

• 91 ‘car-crash’ galaxies (SDSS/FIRST-selected) 
• 61 hours with VLBA at 5 GHz (~3 mas resolution) 
• ~30-50 µJy/b per target (L5GHz,5σ> 1023 W/Hz) 

• primary science:  
✦ search for binary black holes  
✦ jet triggering in mergers



further AAMID-VLBI / 
“Dream Machine” advantages: 



transients
• as per JP and Joeri talks, expect to spatially resolve transient 

phenomena and/or pinpoint within a host galaxy 

• could be triggered in seconds or serendipitously on target — 
turn VLBI into a discovery machine 

• examples include: 

• localising FRBs within their host galaxies (if extragalactic) 

• resolving explosive outflows (relativistic SNe, long-GRBs) 

• pin-pointing Tidal Disruption Events (TDEs) and flaring Intermediate 
Mass Black Holes (IMBHs)



• in contrast to cm-VLBI’s push to wide field surveys, 
mm-VLBI is being driven by the quest to measure the 
black hole shadows of two sources:   M87 and Sgr A*

technical spin-offs from mm-VLBI

M87 jet with VLBA @ 43 GHz, credit: Craig Walker

when state-of-the-art mm-VLBI imaging is this:

~50 μ-arcsec

Attempting to measure something like this:
(artistic license assumed) 



EHT (230 GHz) snapshots of orbiting hotspot around Sgr A* 

uv-coverage: 200 sec integrations, 2 hour run interferometric snapshots

credit: R. Tilanus
original hotspot models from  

Monika Moscibrodzka 

significant effort into accurate calibration and 
parameter estimation in next few years

Blecher, Deane, Bernardi & Smirnov, in prep.



summary
• VLBI enhances/enables most key SKA science projects  

• Wide-field VLBI is here and SKA-VLBI will greatly enhance this, 
however, not in step with arcsec-resolution surveys 

• Including AAMID demonstrator/core in into AVN/EVN would be 
highly beneficial to wide-field VLBI L-band surveys 

• If the AAMID-VLBI “dream machine” is built, the FoV, frequency 
range and pointing agility will enable large-scale (astro)physics 
programmes simply not possible with any other facilities  

• AAMID-VLBI post-processing would benefit from the significant 
effort being put into wide-field imaging, correlation windowing 
functions, variable source modelling, ionospheric calibration, etc.


