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1.1 Explanation

1.1.1 Introduction

This book contains images of the sources that are considered as candidates to geodetic sources.
They have the suitability class 1 or 2. Suitability class 1 (“perfect’) means that the source has
the compactness, the ratio of the median correlated flux density at baselines longer 5000 km to the
median correlated flux density at baselines shorted than 900 km, greater than 0.8, and it has a very
small spread at plots of calibrated visibilities versus the length of the baseline projected to the plane
normal to the source direction, because it does not have asymmetries in the image. The suitability
class 2 means that the sources has compactness index in the range 0.4-0.8, does not have a significant
spread at plots of calibrated visibilities versus the length of the projected baseline, the image does
not show significant extended details, and the core does not have significant deviations from the
circular structure.

1.1.2 Data Presentation

The image information is split into frames, four frames per page. Each frame consists of five figures
and auxiliary information. For some sources images for more than one epoch are available.

The uv-coverage of the experiment used for producing the image is shown in a small figure at the
upper left corner of the frame. The IAU J2000 name of the source is shown using black color at
the upper line near the figure with the uv coverage. The IVS source name is shown at the upper
right corner using either red or purple color. Red color is used if the source is listed before 2007 as
geodetic, otherwise purple color is used.

The table with correlated the integrated flux density, the flux density at short and long baselines
for both S band and X bands is shown beneath the TAU J2000 source name . The integrated
flux density in the first column of the table is defined as the sum of flux densities of all J-function
components of the image. The correlated flux density at short baselines in the second column is
defined as the median value of the correlated flux density averaged over intermediate frequencies of
the band and over time within a scan at baselines with projections to the source plane shorter than
900 km. The correlated flux density at long baselines in the third column is defined as the median
value of the correlated flux density averaged over intermediate frequencies of the band and over time
within a scan at baselines with projections to the source plane longer than 5000 km.

At the right hand side of the top of each frame a concise statistics is shown: the total number
of astrometry/geodesy experiments in which the source was observed and the number of good X/S
observations used in astrometric solutions. The epoch of the experiment used for imaging and the
name of the person who produced the image are shown at the next line.

The total number of frames for and the index of the frame for this source are shown in the line
beneath the IVS source name, for example, Exp. x ( y), where y is the total number of frames,
and x is the frame index.

S band and X-band images are shown in the left bottom corner of the frame. The default
image box is [-50, +50] mas for an S band image and [-15, +15] mas for an X band image.
However, if the image has details with correlated flux density greater than 3 times the rms of the
image noise, the image box is extended to show this detail. The top of the image caption shows the
observation epoch, the IAU J2000 source name and the central sky frequency. The bottom of the
image caption shows the peak correlated flux density and the correlated flux densities of each contour
levels. The first contour level is set to 3 times the rms of the image noise. The contour levels forms
the geometric progression with the base 2. The following algorithm was used for computing the rms
of the image noise. The rms of the flux density in four corners, each of 1/4 size of the original image,
i.e. 1/16 of the image area, is computed independently. The maximal over 4 estimates of the rms
noise is discarded, and the remaining three estimates are averaged. At the second iteration the rms
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in three remaining corners is computed the second times using the iterative procedure. The points
which exceed the 4 times the rms estimated at the first iteration are discarded. The response of the
interferometer to a point-like source, the so called “clean beam”, is shown in the bottom left corner.
The response is modeled by a two-dimensional Gaussian function. The area at 0.5 of the peak value
of the response is shown by gray color.

The details of the analysis technique varied. In general, the first step of the analysis, fringe
search, a priori calibration, flagging, data splitting, was performed by AIPS. The second step, image
restoration, calibration adjusting, tapering, was performed by DIFMAP, first running it in a batch
mode, then after visual inspection, running DIFMAP for a part (or all) sources manually.

The dependence of the correlated flux density on the length of the baseline projection to the image
plane at S band and X-bands are shown in plots of the bottom right frame corner. Each point
represents the amplitude of the complex visibility averaged over frequency of the band and over time
within a scan. Observations with time tags greater than 300 seconds are considered to belong to
different scans. The rms of the averaged visibility for each point was computed on the basis of their
scatter with respect to the mean value. The vertical error bar at the plot corresponds to the lo
error. The points with errors greater than £ * Amp, where Amp is the averaged visibility and f is a
certain factor, are not shown. The factor f was selected depending on experiment in the range of
0.25, 0.50].

1.1.3 Credit

The images were produced by analyzing observation at the very long baseline interferometer of the the
National Radio Astronomy Observatory. The National Radio Astronomy Observatory is a facility of
the National Science Foundation operated under cooperative agreement by Associated Universities,
Inc. Many individuals contributed to scheduling, observations and data analysis. The final images
were generated by

e Alan Fey

e Nichols Corey

e Yuri Y. Kovalev
e Roopesh Ojha

e Greg Taylor
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