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Beam Control

* Equal path lengths
* Attenuators

* Beam weights
 Beam footprint

Beam Chaos




How we are

Improving Beam Calibration




ASKAP
On-Dish
Calibration

with Beresford & Reay
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Finding Failed PAF Ports via ODC
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Finding Failed PAF Ports via ODC
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MaxSNR PAF Beam Weights at 835 MHz
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@ Sensitivity Recovery via On-Dish Calibration
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e Calibrating XY-Phase On-Dish

Calibrated [s;, o w Uncalibrated |w|

°*  Naive method:
Arg (wf wa)

o1s * cal noise cancels
o0 * Works if noise off
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XY-phase: ODC
Matches Rotated

Antenna
Chippendale & Anderson, 2019

(ACES memo 19)

Australia’s National Science Agency

XY Phase (deg) XY Phase (deg) XY Phase (deg) XY Phase (deg) XY Phase (deg) XY Phase (deg)

100

-100

100

-100

100

-100

100

=100

100

=100

100

—100

SB5031 ak05

b21 0,106 b20 75,128 bl9 7134 b18 77154 b1l7 .65 b16 7416
‘\-\N \\ R SV,
,,/

b22 30113 b7 6,123 b6 133 b5 7143 b4 163 b35 1174
\ \ m—
b23 12 b8 59122 bl 5513 b0 57152 b15 46,162 b34 5172
I— R—— /
b24 411 b9 412 b3 in b2 315 bld 3.6 b33 sx.n
S — —

oty
b25 31110 bl0 29,120 b1l 25130 bl2 7150 bl3 26160 b32 35,160

—

M —
b26 ;1,108 b27 19119 b28 15130 b29 17,139 b30 6,158 b31 56
800 1000 800 1000 800 1000 800 1000 800 1000 800 1000

Frequency (MHz)

Frequency (MHz)

Frequency (MHz)

——— ODC Method + 180 deg

Frequency (MHz)

Frequency (MHz)

—— Rotated Antenna Method

Frequency (MHz)



ODC Ripple and
Motion Instability

ODC bandpass varies with antenna
rotation at low elevation
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Baseline

ODC Pollutes Short Baseline Visibilities
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CryoPAF: Improved Internal Calibration

* Internal noise source
e Equal path length to all ports
e Alternating phase

* Adjacent ports:
— opposite phase, or
— orthogonal polarization.
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CryoPAF Observing Cold Sky
2022-10-17T04-57-45 file000.h5
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CryoPAF Observing Cold Sky
2022-10-17T04-57-45 file000.h5
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CryoPAF Beamformer
Improvements

* Increased spectral resolution
— 14.8 kHz (was 1 MHz on ASKAP)

* More ports per beam

— All 196 ports (was 60 on ASKAP)
* More beams

— 72 dual pol beams (was 36)
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