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Power Spectrum Space
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The 2D Power Spectrum
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Power Spectrum Space Calibration Sim Setup

[e] [ 1]

Dirty, calibrated (6950 sources)

N. Barry 3



Calibration Sim Setup Per-Freq Cal

10’ 10"
k, (2 Mpc”

0.074 0.021 0.019 0.053 0.083 011 0.13 016 0.18
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Power Spectrum Space Calibration Sim Setup Per-Freq Cal igati Recommendations

[ 1]

Residual, 28% flux (2950 sources)

-0.074 0021 0.019 0.053 0.083 011 013 016 0.18
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Power Spectrum Space Calibration Sim Setup Per-Freq Cal igati Recommendations
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Residual, 28% flux (2950 sources) |

-0.0037 -0.0011 0.00096 0.0026 0.0041 0.0055 0.0067 0.0079 0.008
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trum Space Calibration Sim Setup
[ 1]

. h
2 10" (ns)
k, (2 Mpc")

-0.0037 -0.0011 0.00096 0.0026 0.0041 0.0055 0.0067 0.0079 0.008

N. Barry

ommendation:




Residual PS
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k, (h Mpc")

"perfect calibration" = no calibration errors
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Per-Freq Cal
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Difference — per freq, per pol, per antenna calibration
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Per-Freq Cal
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Per-Freq Cal
@000

Difference — per freq, per pol, per antenna calibration
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Per-Freq Cal
[o] le]e}

» Entire window is saturated
by an order of magnitude
(or 2) above the EoR

» Power removed from
foreground wedge

K, (h Mpc”)

» Measurement of the EoR
impossible!

107 10" 9
k, (h Mpc")
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Power Spectrum Space Calibration Sim Setup Per-Freq Cal Mitigation Recommendations

[e]e]e] )

Modulation

h(v) = f(v) (1 + Agcosmov) (1)

The modulation theorem results in the Fourier transform
Ag A
H() = SIF0—m) + S F(+m) + Fp)  (2)

An order of magnitude estimate of the positive power spectrum
of this modified signal is
2
) (3)

N. Barry 16
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Power Spectrum Space Calibration Sim Setup eq Ca Mitigation Recommendations
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Gain
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pectrum Space Calibration Sim Setup e 58 Mitigation

ocoe

Tile 20, XX
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L9 T

——— Zeroed modes
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Power Spectrum Space Calibration Sim Setup £ Recommendations

Recommendations

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

» Frequency structure needs to be lower than 1 part in 10°

» Validation of calibration techniques

» in the space of the measurement
» using incomplete models

N. Barry 20



Power Spectrum Space Calibration Sim Setup Mitigation Recommendations
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For more information...

» Barry N., Hazelton B., Sullivan, I. Morales M. F., Pober J.
C., 2016, MNRAS, doi:10.1093/mnras/stw1380

» Trott C. M. and Wayth R. B., 2016, PASA, 33, e019
doi:10.1017/pasa.2016.18.

» Patil A. H., Yatawatta S., Zaroubi S., Koopmans L. V. E., de
Bruyn A. G., Jeli¢ V., Ciardi B., lliev I. T., Mevius M.,
Pandey V. N., Gehlot B. K., 2016, MNRAS,
doi:10.1093/mnras/stw2277

» Ewall-Wice A., Dillon J. S., Liu A., Hewitt J., 2017, MNRAS,
doi.org/10.1093/mnras/stx1221
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