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Foreground Geography in k space
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MWA OBSERVING
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GENERIC EOR ANALYSIS STEPS

1. Flag RFl (Cotter/AOFlagger)

2. Average (Cotter/AOFlagger)

3. Calibrate using known toregrounds (RTS or FHD)
A

5

Subtract known foregrounds (RTS or FHD)

Simulate Instrument response, form images (RTS
or FHD)

Integrate nights
Compute Power spectrum (CHIPS or gppsilon)

8. Down-weight residual foregrounds (Dillon et al,
Trott et al)
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MWA ANALYSIS STRATEGY

DEEPER
INTEGRATION

FLAGGING AND AVERAGING

DEEP POWER SPECTRUM
(11 NIGHTS, FHD+CHIPS)

FIDUCIAL NIGHT (FHD-gppsilon)

Precision

—

BETTER

Accuracy POWER SPECTRA




FIDUCIAL DAY POWER SPECTRUM
High band (z=6.8)

Sullivan, Hazelton, Beardsley, Morales and et al



FIDUCIAL DAY

Low band (z=8)

Observed: Sept 2014
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== | OFAR data (Offringa et al., 2013a) === MWA data (this work)

125 130 135 140 145 150 155
—> Frequency (MHz)

Oftringa et al (in review)



FHD | RTS

Declination
Declination

48 32 16 0:00 44 28 23:12 48 32 0:00 -+ 28 23:12
Right ascension Right ascension

Jacobs et al 2015




Power Spectrum Method

Foreground Removal
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MWA ANALYSIS STRATEGY

DEEP
INTEGRATION

FLAGGING AND AVERAGING

"WEEK1” POWER SPECTRUM
(11 NIGHTS, FHD+¢&ppsilon)

CROSS-OVERS

FIDUCIAL NIGHT (RTS-CHIPS)

FIDUCIAL NIGHT (FHD-gppsilon)

Precision

——

FOREGROUNDS
Accuracy ELIMINATED




PRELIMINARY!

POWER SPECTRUM - 40 HOURS

power spectrum power/error

Beardsley, in prep



ETWEEN 3 AND 40 HOURS

revised beam model (A. Neben, Curtin/MWA Engineering Staft, and many
many other et als)

DEEP ‘

cable reflections (Beardsley) INTEGRATION

“"MONTH1” POWER SPECTRUM
(30 NIGHTS, FHD+¢£ppsilon)

unified catalog (Carroll)

(11 NIGHTS, FHD+eppsilon)
wide-field selt-cal (Sullivan, Procopio) 1 :

FIDUCIAL NIGHT (FHD-€ppsilon)

Precision

tracking analysis weights (Pindor FOREGROUNDS
g y g ( ) Accuracy ELIMINATED

pipeline calibration (Pober, Hazelton)

ionosphere, highest redshifts (A. Ewall-Wice)



CALIBRATING THE PIPELIN

gppsilon

Pober and Hazelton



DEL CALIBRATION

300 sources 2000 sourcs
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Flux (Jy)

A. OFFRINGA

DEEP SPECTRAL CATALOGING
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FOREGROUND MITIGATION

Avoidance Subtraction

Difference (XX Pol)

kl [h Mpc_l] (,l) 101 10
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Thyaragarajan
(this afternoon)



MINIMIZING FOREGROUNDS IN THE

POWER SPECTRUM
empirically measuring
Forward modeling residuals
residuals |

See talks tomorrow afternoon 1D

C. Trott

and

' Flagged Channels

Second Eigenvector
Third Eigenvector

10"

16)9 120 140 160 180 200
|

illon




SUMMARY

Tiered Analysis efforts:

Accuracy Efforts (understanding what we are doing):
3 hours (300 runs and counting!)

precision sky modeling and cataloging
modeling the residual

empirically down-weighting the residual

Depth efforts (doing what we are understanding):
This time last year: ~2 sigma excess at 3 hours
Today: ~2 sigma excess at 40 hours

Starting this week: 113 hours (all of season1, z=7)
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