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Introduction

The purpose of this study is to compare various parameters characterizing each of
6 arrays of baseline ∼100m which might be used for Early Science compact arrays on ALMA. The 8-antenna CSV array is included for comparison. For each
array, the beam at 300 GHz for tracks ±3hr is calculated, illustrated and characterized by the beamsize and by the size and placement of sidelobes. The ALMA
array was designed to provide minimal shadowing for observations ±2 hr up to
declination 40, but longer tracks are desirable for the less-populated Early Science
array. Shadowing for each array is also discussed. The maximum hour angle for
10% shadowing is also calculated (this results in a minimum projected baseline of
11.5 kλ and uniform source size for 50% peak source flux recovery). At large hour
angles of course atmospheric attenuation is a concern, especially at the higher frequencies but this factor has not been considered here. A series of gaussian sources
of sizes from 1” to 10” are imaged (and ’cleaned’) with each array. We plot the
total flux in the resulting clean images, along with the peak recovered flux and note
the minimum projected baseline for each array. The peak flux recovered for 5”
sources are tabulated. Cleaned images for the 5” sources are illustrated; most have
negative regions (’bowls’) surrounding the source; the maximum depths of these
regions are also compared.
The first part of the table presents an array of characteristics for the seven configurations for integrations of ± 3 hours. In the second part of the Table, characteristics are given for integrations to the maximum time until 10% shadowing is
achieved. (Max +/- HA means ’Maximum hour angle for 10% or less shadowing
for a source at declination 10 degrees’.) A distinct ad- vantage of congurations 1,3
and 6 is that they allow long tracks, which results in better beams or in increased
scheduling exibility. Configuration 3 offers low sidelobes and arguably best overall
performance. Configuration 6 is similar with slightly smaller though non-circular
central beam.
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CSV Configuration

When comparing simulations of various arrays it is useful to have a standard for
comparison. The SMA and CARMA have been used for this purpose previously
but for ALMA, most experience is with the CSV array. The antennas in this array
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are rather closely packed on pads intended for the ACA and have baselines extending from 21m to 91m. Several ’ALMA Test Data’ images have been released
which were made with up to eight antennas in this configuration. It could be argued
that the release of these images could lead to an expectation in the community that
Early Science arrays could image extended structures at least as well. Therefore I
have included that array for comparison.
Simulation The CSV array consists of the antennas shown in the upper right
panel of Fig 1. For a source at a declination -23d the tracks shown in the lower
left result from an integration over 3 hours each side of transit. The resulting inner
beam is shown at lower right; this beam has a size of 2.2” x 2.1” at PA -19o .
Beam Figure 2 shows a more extensive map of the dirty beam, covering the
inner 15” or so. Sidelobes reach the 22% level at a distance of 8” NE, NW, SE,
SW. Closer-in sidelobes are of the order of 8% at a distance of about 4” NE and
SW.
Shadowing was not calculated for the CSV array.
Flux recovery Shortest projected spacing in the array is 17.2 kλ. In Figure 3 is
plotted total flux in center of the cleaned image for Gaussian sources as a function
of source size (”)1 . This falls to zero for Gaussian sources of between 8” and 9”
extent. In the second part of that figure (r) is shown peak flux in the center of the
image as a function of source size (”). This falls to 50% for a Gaussian source 5.3”
in size.
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The clean box for all images was 20” square, about the size of the primary beam

Table 1: Compact Array Characterizations
Characteristic
CSV Cpct-1 Cpct-2 Cpct-3
Beam
2.1x2.1 1.8x1.7 1.7x1.7 1.7x1.7
Max sidelobes
22%
9%
11%
6%
Close sidelobes
8%
1%
3%
3%
Least ±3hr spacing(kλ)
17.2
13.5
12.7
13.5
Flux recovery
5.3”
6.8”
7.2”
6.8”
Shadowing +10
6.50%
9.80%
5.10%
Imaging bowl in 5”
Max ±HA
4.5h
4.0h
4.50h
Max sidelobes
%
6.7%
%
5.5 %
Close sidelobes
%
<1%
%
∼3%
Least ±HA spacing(kλ)
...
11.6
11.6
11.6
Flux recovery-HA
...
7.8”
7.8”
7.9”
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Cpct-4
1.7x1.5
12%
1.50%
12.5
7.3”
13.70%
8%
3.5h
%
%
11.6
7.9”

Cpct-5
1.9x1.6
10%
6%
12.3
7.4”
16.20%
10%
3.2h
9.1%
6%
11.6
7.86”

Cpct-6
1.7x1.5
8%
2%
13.5
6.8”
4.90%
8%
4.6h
6.3%
<2%
11.6
7.95”

Figure 1: UL: el vs time. UR: Antenna locations for CSV array. LL: (uv) tracks.
LR: central region of 2”.2 beam.

Figure 2: Dirty beam, natural weighting, for CSV with contours lurking at .075,
0.15, 0.225, 0.30.

Imaging For the cleaned image of the most extensive 10” gaussian, the peak
intensity is 8% of that in the input source, with deep bowls reaching 20% flanking
3

Figure 3: Extended source imaging for CSV array: (L) Integrated flux in cleaned
image for Gaussian sources as a function of source size (”). (R) Peak flux in center
of cleaned image for Gaussian sources as a function of source size(”).

the source to NNE and SSW. 50% of the total flux is recovered for gaussian images
smaller than 3”; a peak of more than 50% of the image flux is recovered for sources
smaller than 5”. Figure 4 shows a cleaned simulation of an observation of a 5”
gaussian source at 1mm at declination -23.
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Boone ESsmall Compact Configurations

F. Boone designed a number of configurations in January 2011. Here we discuss
the compact or ESsmall set of 6 configurations. Boone produced a set of uv tracks
and beams for declinations (-53, -23, +7) observed on ±3 hr integrations at 300
GHz for two weightings. We have used casa/simdata to produce the same output
for declination -23 and natural weighting. Calculations of shadowing for longer,
±4hr tracks have been calculated for each array for declinations -30, +10 and +30;
for declination +10 the hour angle at which 10% shadowing occurs has been calculated and is given in the table for each array. We also used simdata to reproduce
observations of a set of gaussian sources of size 1,2,3,4,5,6,7,8,9, and 10 arcseconds, following a suggestion of Mel Wright.

3.1

ESsmall Boone V3 cpct-1

Simulation The first of the prospective arrays consists of the antennas shown in
the upper right panel of the figure 5. For a source at a declination -23d the tracks
shown in the lower left result from an integration over 3 hours each side of transit.
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Figure 4: Cleaned simulation of an observation of a 5” gaussian source at 1mm at
declination -23 made with the CSV array. The dark area surrounding the source is
the ’bowl’, which reaches a depth of 20% of the image peak in this case.

The resulting inner beam is shown at lower right; this beam has a size of 1.8” x
1.7” at PA 116o .
Beam Figure 6 shows a more extensive map of the dirty beam, covering the inner 15” or so. Sidelobes reach the 9% level at a distance of 8” northeast and southwest. Closer-in sidelobes are of the order of 1% at a distance of about 2” east and
west. Note that the beam patterns are left-right reversed from each other. This difference between beams produced by Boone and those produced by CASA/simdata
has been noted before by Remy.
Shadowing Figure 7 shows uv tracks calculated for three declinations, (l) 30, (c) +10, (r) +30. The tracks are calculated for an 8 hour track centered on
transit. For each track the time when an antenna is shadowed is colored in red
(blue denotes unshadowed track). For a source transiting near the zenith (r) there
is very little shadowing; for a six hour track there would be none I think. There is
some shadowing for a source at +10 declination at the ends of the tracks; a total
of 6.5%. There is a large amount of shadowing over substantial portions of the
track for the source at +30 declination–for the 8 hour track the total shadowed data
amounts to 41.8%. For a declination of +10d, 10% shadowing is reached at an hour
angle of 4.5h.
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Figure 5: UL: el vs time. UR: Antenna locations for Boone V3 cpct-1 A002, A004,
A005, A013, A019, A020, A021, A023, A025, A027, A035, A036, A037, A039,
A045, A046. LL: (uv) tracks. LR: central region of 1”.8 beam.

Flux recovery This array with these tracks has spacings down to 13.5 kλ. In
the figure 8 is plotted total flux in center of the image for Gaussian sources as a
function of source size (”). This falls to zero for Gaussian sources of between 4”
and 5” extent. In the second part of that figure (r) is shown peak flux in the center
of the image as a function of source size (”). This falls to 50% for a Gaussian
source 6.8” in size. Figure 9 shows a cleaned simulation of an observation of a 5”
gaussian source at 1mm at declination -23.
Imaging For the cleaned image of the most extensive 10” gaussian, the peak
intensity is 5% of that in the input source, with deep bowls reaching 60% flanking
the source to NNE and SSW. For the 5” gaussian, peak intensity is 54% of that in
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Figure 6: Dirty beam, natural weighting, for cpct-1 with contours at .02, 0.04,
0.06, 0.08 (left). This differs in detail from that shown by Boone (right) in that
they appear left-right flipped with respect to each other.

Figure 7: uv tracks showing shadowing calculated for declinations of (l) -30, (c)
+10, (r) +30. This is calculated for an 8 hour track but the shadowed time for each
uv track is indicated in red.

the input source with bowls flanking the source NE and SW.
Summary Configuration V3-cpct1 provides good antenna positioning insofar
as shadowing goes, allowing tracks of up to 9 hours in length which affords good
uv coverage and scheduling flexibility. Outer sidelobe levels are somewhat higher
7

Figure 8: Extended source imaging: (L) Integrated flux in image for Gaussian
sources as a function of source size (”) for array cpct1. (R) Peak flux in center of
image for Gaussian sources as a function of source size(”).

Figure 9: Cleaned simulation of an observation of a 5” gaussian source at 1mm at
declination -23 made with the cpct1 array. Contours (-.2, -.15,-.1,-.05,.05,.1,.15,.2)
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than configurations with comparable integration periods.

3.2

ESsmall Boone V3 cpct-2

Figure 10: UL: el vs time. UR: Antenna locations for Boone V3 cpct2 A001, A002,A004,A012, A013,A018,A020, A021,A023,A024,A025,A026
A036,A038,A045,A046. LL: (uv) tracks. LR: central region of 1”.7 beam.

Simulation The second of the prospective arrays consists of the antennas shown
in the upper right panel of the figure 10. For a source at a declination -23d the tracks
shown in the lower left result from an integration over 3 hours each side of transit.
The resulting inner beam is shown at lower right; this beam has a size of 1.7” x
1.6”.
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Figure 11: Dirty beam, natural weighting, for cpct-2 with contours at .05, 0.10,
0.15, 0.2,.25 (left). Sidelobes in the left, simdata, beam are compared to those in
the right, Boone, beam. The pattern also differs in detail from that shown by Boone
(right) in that they appear left-right flipped with respect to each other.

Beam Figure 11 shows a more extensive map of the dirty beam, covering the
inner 15” or so. Sidelobes reach the 11% level at a distance of 8” northeast and
southwest. Closer-in sidelobes are of the order of <5% at a distance of about 5” .
The inner bowl has a maximum depth of about 6%. Note that the simdata/Boone
beam patterns are left-right reversed from each other.
Shadowing Figure 12 shows uv tracks calculated for three declinations, (l)
+30, (c) +10, (r) -30. The tracks are calculated for an 8 hour track centered on
transit. For each track the time when an antenna is shadowed is colored in red
(blue denotes unshadowed track). For a source transiting near the zenith (r) there
is very little shadowing; for a six hour track there would be none I think. There is
some shadowing for a source at +10 declination at the ends of the tracks; a total
of 9.8%. There is a large amount of shadowing over substantial portions of the
track for the source at +30 declination–for the 8 hour track the total shadowed data
amounts to 30.1%, mostly at track extremes
Flux recovery This array with these tracks has spacings down to 12.7 kλ. In
the figure 13 is plotted total flux in center of the image for Gaussian sources as a
function of source size (”). This falls below 50% for Gaussian sources of around
4-5” extent. In the second part of that figure (r) is shown peak flux in the center
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Figure 12: uv tracks showing shadowing calculated for declinations of (l) +30, (c)
+10, (r) -30 for cpct2. This is calculated for an 8 hour track but the shadowed time
for each uv track is indicated in red.

Figure 13: Extended source imaging: (L) Integrated flux in image for Gaussian
sources as a function of source size (”) with array cpct2. (R) Flux in center of
image for Gaussian sources as a function of source size(”), both for array cpct2.

of the image as a function of source size (”). This falls to 50% for a Gaussian
source 7.2 ” in size. Figure 14 shows a cleaned simulation of an observation of a
5” gaussian source at 1mm at declination -23.
Imaging For the cleaned image of the modestly extensive 5” gaussian, the
peak intensity is <10% of that in the input source, with deep bowls exceeding 20%
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Figure 14: Cleaned simulation of an observation of a 5” gaussian source at 1mm at
declination -23 made with the cpct2 array. Contours (-.2, -.15,-.1,-.05,.05,.1,.15,.2

flanking the source to NNE and SSW. There are also 10% residuals 8” NW and SE,
with 5% residuals NE and SW
Summary Compact configuration 2 provides a good primary beam, with sidelobes at ∼11% levels. Sensitivity to extended structure is good. Increasing sensitivity to extended structure could be difficult as the array performs among the best
in this regard. Sources at +10d declination may be tracked to hour angles of up to
4h before shadowing.

3.3

ESsmall Boone V3 cpct-3

Simulation The third of the prospective arrays consists of the antennas shown in
the upper right panel of the figure 15. For a source at a declination -23d the tracks
shown in the lower left result from an integration over 3 hours each side of transit.
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Figure 15: UL: el vs time. UR: Antenna locations for Boone V3 cpct-3 A003,
A004, A011, A013, A019, A020, A021, A024, A025, A026 A035, A037, A039,
A045, A046, A50. LL: (uv) tracks. LR: central region of 1”.7 beam.

The resulting inner beam is shown at lower right; this beam has a size of 1.7” x
1.7”.
Beam Figure 16 shows a more extensive map of the dirty beam, covering the
inner 15” or so. Sidelobes reach the 6% level at a distance of 6” northnortheast and
southsouthwest. Closer-in sidelobes are of the order of <5% at a distance of about
5” northeast and southwest. The inner bowl has a maximum depth of about 6%,
within 6” of the source. Note that the simdata/Boone beam patterns are left-right
reversed from each other.
Shadowing Figure 17 shows uv tracks calculated for three declinations, (l)
+30, (c) +10 (r) -30. The tracks are calculated for an 8 hour track centered on
13

Figure 16: Dirty beam, natural weighting, for cpct-3 with contours at .05, 0.10,
0.15, 0.2,.25 (left). The pattern also differs in detail from that shown by Boone
(right) in that they appear left-right flipped with respect to each other.

transit. For each track the time when an antenna is shadowed is colored in red
(blue denotes unshadowed track). For a source transiting near the zenith (r) there
is very little (0.6%) shadowing; for a six hour track there would be none I think.
There is some shadowing for a source at +10 declination at the ends of the tracks;
a total of 5.1%. There is a large amount of shadowing over substantial portions of
the track for the source at +30 declination–for the 8 hour track the total shadowed
data amounts to 31.4%, mostly at track extremes. A 9 hour track centered on
transit could be made with this configuration before shadowing exceeded 10% at
declination +10d.
Flux recovery This array with these tracks has spacings down to 13.5 kλ. In
the figure 13 is plotted total flux in center of the image for Gaussian sources as a
function of source size (”). This falls below 50% for Gaussian sources of around
5-6” extent and it falls to zero for Gaussian sources of around 5” extent. In the
second part of that figure (r) is shown peak flux in the center of the image as a
function of source size (”). This falls to 50% for a Gaussian source 6.8” in size.
Figure 19 shows a cleaned simulation of an observation of a 5” gaussian source at
1mm at declination -23.
For the longer ±4.5h track spacings down to 11.6 kλ are sampled. The sidelobes reach the 6% level at a distance of 12” northnortheast and southsouthwest.
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Figure 17: uv tracks showing shadowing for cpct3 calculated for declinations of (l)
+30, (c) +10, (r) -30. This is calculated for an 8 hour track but the shadowed time
for each uv track is indicated in red.

Figure 18: Extended source imaging: (L) Integrated flux in image for Gaussian
sources as a function of source size (”) for cpct3. (R) Peak flux in center of image
for Gaussian sources as a function of source size(”).

Closer-in sidelobes are of the order of <3% at a distance of about 5” northnortheast
and southsouthwest. Figure 20 shows the beam for the long track.
Imaging For the cleaned image of the modestly extensive 5” gaussian, the
peak intensity is 68% of that in the input source, with deep bowls exceeding 10%
flanking the source to NNE and SSW.
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Figure 19: Cleaned simulation of an observation of a 5” gaussian source at 1mm at
declination -23 made with the cpct3 array. Contours (-.2, -.15,-.1,-.05,.05,.1,.15,.2

Summary Compact configuration 3 provides a very good primary beam. Sensitivity to extended structure is satisfactory–sources larger than ∼ 5” would show
severe imaging ’bowls’. Sensitivity to extended structure is intermediate. A distinct advantage of this configuration is that is allows long tracks, which results in
better beams or in increased scheduling flexibility although in practice atmospheric
attenuation would limit integration in high frequency bands.

3.4

ESsmall Boone V3 cpct-4

Simulation The fourth of the prospective arrays consists of the antennas shown in
the upper right panel of the figure 21. For a source at a declination -23d the tracks
shown in the lower left result from an integration over 3 hours each side of transit.
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Figure 20: Dirty beam, natural weighting, for cpct-3 with contours at .025, 0.05,
0.075, 0.1,.125 (left).

The resulting inner beam is shown at lower right; this beam has a size of 1.7” x
1.6”.
Beam Figure 22 shows a more extensive map of the dirty beam, covering the
inner 15” or so. Sidelobes reach the 12% level at a distance of 13” northwest and
southeast. Closer-in sidelobes are of the order of 1.5% at a distance of about 3”
north and south. The inner bowl has a maximum depth of about 5%, within 3” of
the source. Note that the simdata/Boone beam patterns are left-right reversed from
each other.
Shadowing Figure 23 shows uv tracks calculated for three declinations, (l)
+30, (c) +10, (r) -30. The tracks are calculated for an 8 hour track centered on
transit. For each track the time when an antenna is shadowed is colored in red
(blue denotes unshadowed track). For a source transiting near the zenith (r) there
is very little (1.5%) shadowing; for a six hour track there would be none I think.
There is some shadowing for a source at +10 declination at the ends of the tracks;
a total of 13.7%. There is a large amount of shadowing over substantial portions of
the track for the source at +30 declination–for the 8 hour track the total shadowed
data amounts to 37.5%, mostly at track extremes.
A source at declination +10d could be observed for ±3.5h before shadowing
exceeded 10%.
Flux recovery This array with these tracks has spacings down to 12.5 kλ. In
the figure 24 is plotted total flux in center of the image for Gaussian sources as a
function of source size (”). This falls below 50% for Gaussian sources of around
3.5” extent and it falls to zero for Gaussian sources of around 6.5” extent. In the
17

Figure 21: UL: el vs time. UR: Antenna locations for Boone V3 cpct-4 A002,
A004, A005, A009, A020, A025, A026, A029, A034, A035 A036, A037, A044,
A046. LL: (uv) tracks. LR: central region of 1”.6 beam.

second part of that figure (r) is shown peak flux in the center of the image as a
function of source size (”). This falls to 50% for a Gaussian source 7.3” in size.
Figure 25 shows a cleaned simulation of an observation of a 5” gaussian source at
1mm at declination -23.
Imaging For the cleaned image of the modestly extensive 5” gaussian, the peak
intensity is 72% of that in the input source, with deep bowls near 8% flanking the
source symmetrically.
Summary Compact configuration 4 provides an excellent primary beam. Sensitivity to extended structure is very good–sources larger than ∼ 5” would show
severe but symmetric imaging ’bowls’. Sensitivity to extended structure is among
18

Figure 22: Dirty beam, natural weighting, for cpct-4 with contours at .05, 0.10,
0.15, 0.2,.25 (left). The pattern also differs in detail from that shown by Boone
(right) in that they appear left-right flipped with respect to each other.

Figure 23: uv tracks showing shadowing calculated for declinations of (l) +30, (c)
+10, (r) -30 for cpct4. This is calculated for an 8 hour track but the shadowed time
for each uv track is indicated in red.

the best. Shadowing at the 10% level limits observations to ±3.5h around transit
for a source at 10d declination.
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Figure 24: Extended source imaging: (L) Integrated flux in image for Gaussian
sources as a function of source size (”) for cpct4. (R) Peak flux in center of image
for Gaussian sources as a function of source size(”), for array 4.

3.5

ESsmall Boone V3 cpct-5

Simulation The fifth of the prospective arrays consists of the antennas shown in
the upper right panel of the figure 26. For a source at a declination -23d the tracks
shown in the lower left result from an integration over 3 hours each side of transit.
The resulting inner beam is shown at lower right; this beam has a size of 1.7” x
1.7”.
Beam Figure 27 shows a more extensive map of the dirty beam, covering the
inner 15” or so. Sidelobes reach the 10% level at a distance of 11” northwest and
southeast. Closer-in sidelobes are of the order of 6% at a distance of about 3”
north and south. The inner bowl has a maximum depth of about 5%, within 3” of
the source. Note that the simdata/Boone beam patterns are left-right reversed from
each other.
Shadowing Figure 28 shows uv tracks calculated for three declinations, (l)
+30, (c) +10, (r) -30. The tracks are calculated for an 8 hour track centered on
transit. For each track the time when an antenna is shadowed is colored in red
(blue denotes unshadowed track). For a source transiting near the zenith (r) there
is very little (2.3%) shadowing; for a six hour track there would be none I think.
There is some shadowing for a source at +10 declination at the ends of the tracks;
a total of 16.2%. There is a large amount of shadowing over substantial portions of
the track for the source at +30 declination–for the 8 hour track the total shadowed
20

Figure 25: Cleaned simulation of an observation of a 5” gaussian source at 1mm at
declination -23 made with the cpct4 array. Contours (-.2, -.15,-.1,-.05,.05,.1,.15,.2

data amounts to 38.8%, mostly at track extremes. Shadowing for a source at +10d
reaches 10% at an hour angle of 3.2h suggesting shadowing limits the flexibility of
this array more than others under consideration.
Flux recovery This array with these tracks has spacings down to 12.3 kλ. In
the figure 29 is plotted total flux in center of the image for Gaussian sources as a
function of source size (”). This falls below 50% for Gaussian sources of around
3.5” extent and it falls to zero for Gaussian sources of around 6.” extent. In the
second part of that figure (r) is shown peak flux in the center of the image as a
function of source size (”). This falls to 50% for a Gaussian source just above 7.4”
in size. Figure 30 shows a cleaned simulation of an observation of a 5” gaussian
source at 1mm at declination -23.
Imaging For the cleaned image of the modestly extensive 5” gaussian, the peak
intensity is 72% of that in the input source, with deep bowls near 10% flanking the
source symmetrically.
Summary Compact configuration 5 provides an excellent primary beam but
with inner sidelobes highest among the arrays. Sensitivity to extended structure
is very good–sources larger than ∼ 5” would show severe but symmetric imaging
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Figure 26: UL: el vs time. UR: Antenna locations for Boone V3 cpct-5 A001,
A004, A005, A009, A013, A018, A019, A020, A025, A026 A029, A034, A036,
A037, A044, A046. LL: (uv) tracks. LR: central region of 1”.7 beam.

’bowls’. Sensitivity to extended structure is very marginally best among the six
arrays. At a declination of +10d a limit of 10% shadowing is reached at an hour
angle of 3.2h; shadowing limits the flexibility of this array somewhat more than
others.

3.6

ESsmall Boone V3 cpct-6

Simulation The last of the prospective arrays consists of the antennas shown in
the upper right panel of the figure 31. For a source at a declination -23d the tracks
shown in the lower left result from an integration over 3 hours each side of transit.
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Figure 27: Dirty beam, natural weighting, for cpct-5 with contours at intervals of
.02 from 0 (left). The pattern also differs in detail from that shown by Boone (right)
in that they appear left-right flipped with respect to each other.

Figure 28: uv tracks showing shadowing calculated for declinations of (l) +30, (c)
+10, (r) -30.for cpct5 This is calculated for an 8 hour track but the shadowed time
for each uv track is indicated in red.

The resulting inner beam is shown at lower right; this beam has a size of 1.7” x
1.6”.
Beam Figure 32 shows a more extensive map of the dirty beam, covering the
inner 15” or so. Sidelobes reach the 8% level at a distance of 7” eastnortheast and
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Figure 29: Extended source imaging: (L) Integrated flux in cpct5 image for Gaussian sources as a function of source size (”). (R) Flux in center of image for Gaussian sources as a function of source size(”).

westsouthwest. Closer-in sidelobes are of the order of <2% at a distance of about
4” northwest and southeast. The inner bowl has a maximum depth of about 6%,
within 4” of the source. Note that the simdata/Boone beam patterns are left-right
reversed from each other.
Shadowing Figure 33 shows uv tracks calculated for three declinations, (l)
+30, (c) +10, (r) -30. The tracks are calculated for an 8 hour track centered on
transit. For each track the time when an antenna is shadowed is colored in red
(blue denotes unshadowed track). For a source transiting near the zenith (r) there
is very little (0.6%) shadowing; for a six hour track there would be none I think.
There is some shadowing for a source at +10 declination at the ends of the tracks;
a total of 4.9%. There is a large amount of shadowing over substantial portions of
the track for the source at +30 declination–for the 8 hour track the total shadowed
data amounts to 21.3%, mostly at track extremes. For the source at 10d, one might
integrate over hour angles of ±4.6h before reaching shadowing in excess of 10%.
Flux recovery This array with these tracks has spacings down to 13.5 kλ. In
the figure 34 is plotted total flux in center of the image for Gaussian sources as a
function of source size (”). This falls below 50% for Gaussian sources of around
3.” extent and it falls to zero for Gaussian sources of around 8.” extent. In the
second part of that figure (r) is shown peak flux in the center of the image as a
function of source size (”). This falls to 50% for a Gaussian source just above 6.8”
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Figure 30: Cleaned simulation of an observation of a 5” gaussian source at 1mm at
declination -23 made with the cpct5 array. Contours (-.2, -.15,-.1,-.05,.05,.1,.15,.2

in size. Figure 35 shows a cleaned simulation of an observation of a 5” gaussian
source at 1mm at declination -23.
Imaging For the cleaned image of the modestly extensive 5” gaussian (Fig
35), the peak intensity is 69% of that in the input source, with deep bowls near 8%
flanking the source NE and SW.
Summary Compact configuration 6 provides an excellent primary beam. Sensitivity to extended structure is very good–sources larger than ∼ 5” would show
severe but symmetric imaging ’bowls’. Sensitivity to extended structure is average among these six arrays. Along with arrays 1 and 3, array 6 achieves a high
level of performance. Imaging of the 5” gaussian does not seem as good as for
configurations 3 or 1 there are similarities with the latter array (cpct1).
17 February 2011
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Figure 31: UL: el vs time. UR: Antenna locations for Boone V3 cpct-6 A003,
A004, A006, A008, A009, A019, A020, A026, A029, A030, A031, A035, A036,
A037, A038, A046. LL: (uv) tracks. LR: central region of 1”.6 beam.
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Figure 32: Dirty beam, natural weighting, for cpct-6 with contours at intervals of
.02 from 0 (left). The pattern also differs in detail from that shown by Boone (right)
in that they appear left-right flipped with respect to each other.

Figure 33: uv tracks showing shadowing calculated for declinations of (l) +30, (c)
+10, (r) -30 for cpct6. This is calculated for an 8 hour track but the shadowed time
for each uv track is indicated in red.
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Figure 34: Extended source imaging: (L) Integrated flux in image for Gaussian
sources as a function of source size (”) for cpct6. (R) Flux in center of image for
Gaussian sources as a function of source size(”).
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Figure 35: Cleaned simulation of an observation of a 5” gaussian source at 1mm at
declination -23 made with the cpct6 array. Contours (-.2, -.15,-.1,-.05,.05,.1,.15,.2
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