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The 2D Power Spectrum

10°

'v: //

g &
< ) 2
- s 10
~ - ,Q‘\
Foreground
Wedge
10'
(ns)
10% 10"
k, (hMpc™)

By Bryna Hazelton
N. Barry



Power Spectrum Space
o] ]

Looking at the 2D Power Spectrum
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Dirty, calibrated (6950 sources)
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Model, 72% flux (4000 sources)
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Residual, 28% flux (2950 sources)
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Residual, 28% flux (2950 sources)
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Calibration Sim Setup
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Difference — per freq, per pol, per antenna calibration
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Modulation

h(v) = f(v) (1 + Ag cosmov) (1)

The modulation theorem results in the Fourier transform

Hn) = 2P —m) + S2F+m) + Fin) - (2)

An order of magnitude estimate of the positive power
spectrum of this modified signal is
2
) (3)
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Difference — smooth calibration
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Difference — cable reflection fit
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Real data calibration solutions
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Real data calibration solutions

digital gain jump
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Real data calibration solutions

polyphase filter banks digital gain jump
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Real data calibration solutions

polyphase filter banks digital gain jump
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Real data calibration solutions

polyphase filter banks digital gain jump
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Difference — averaging calibration
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Final 1D comparison
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Per-frequency, per-antenna
Cable reflection fit only
Low-order polynomial fit

EoR simulation
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Recommendations

» No frequency structure faster than 8 MHz (125 ns) in
instrument

» Frequency structure lower than 1 part in 10°

» Validation of calibration techniques

» in the space of the measurement
» using incomplete models
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For more information...
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