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• Directly probes HI 
• narrow spectral line,  
(frequency maps directly to redshift) 
• can theoretically survey all visible 
universe 
• optically thin (cubes!)

Cowen 2013
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Foreground Geography in k space
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G E N E R I C  E O R  A N A LY S I S  S T E P S

1. Flag RFI   (Cotter/AOFlagger) 
2. Average   (Cotter/AOFlagger) 
3. Calibrate using known foregrounds  (RTS or FHD) 
4. Subtract known foregrounds (RTS or FHD) 
5. Simulate Instrument response, form images (RTS 

or FHD) 
6. Integrate nights 
7. Compute Power spectrum (CHIPS or εppsilon) 
8. Down-weight residual foregrounds (Dillon et al, 

Trott et al)
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FHD Commits

F L A G G I N G  A N D  AV E R A G I N G

F I D U C I A L  N I G H T  ( F H D - εp p s i l o n )

D E E P E R  
I N T E G R AT I O N

B E T T E R   
P O W E R  S P E C T R A

M W A  A N A LY S I S  S T R AT E G Y

D E E P  P O W E R  S P E C T R U M   
( 1 1  N I G H T S ,  F H D + C H I P S )



F I D U C I A L  D AY  P O W E R  S P E C T R U M
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Sullivan, Hazelton, Beardsley, Morales and et al

High band (z=6.8)



F I D U C I A L  D AY  

Low band (z=8)

Observed: Sept 2014



P O W E R  S P E C T R U M  P I P E L I N E S
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How do we tell its working?
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Offringa et al (in review)
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R E S I D U A L  I M A G E S

• x

Jacobs et al 2015
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Fiducial Night 
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z=7
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P O W E R  S P E C T R U M  -  4 0  H O U R S
power spectrum power/error

Beardsley, in prep

P R E L I M I N A R Y !

E X C E S S  O F  A B O U T  2  S I G M A



B E T W E E N  3  A N D  4 0  H O U R S

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

• cable reflections  (Beardsley) 

• unified catalog (Carroll) 

• wide-field self-cal  (Sullivan, Procopio) 

• refined bandpass (Barry) 

• tracking analysis weights (Pindor) 

• pipeline calibration (Pober, Hazelton) 

• ionosphere, highest redshifts (A. Ewall-Wice)



C A L I B R AT I N G  T H E  P I P E L I N E

FHD 

εppsilon 

Pober and Hazelton



M O D E L  C A L I B R AT I O N

300 sources 2000 sourcs



C ATA L O G I N G
C A R R O L L  2 0 1 4

Talk later today



C ATA L O G I N G
C A R R O L L  2 0 1 4

Talk later today



D E E P  S P E C T R A L  C ATA L O G I N G
A .  O F F R I N G A



F O R E G R O U N D  M I T I G AT I O N  
SubtractionAvoidance

Thyaragarajan   
(this afternoon) Pober



M I N I M I Z I N G  F O R E G R O U N D S  I N  T H E  
P O W E R  S P E C T R U M

Forward modeling 
residuals

C. Trott

empirically measuring 
residuals 

J. DillonSee talks tomorrow afternoon



S U M M A R Y
• 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)



Sound track available on: Chompy Records 
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