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The Many Ages of Neutral Hydrogen
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Foregrounds

Bright, but smooth spectrum

HERA

Hurley-Walker et al 2016

A typical synchrotron spectrum

21 cm EoR 

CMB 

Confusion 

Galactic 

Galactic Free-

Extragalactic Free-



N A M E  O F  T H E  G A M E :  S P E C T R A L  D Y N A M I C  R A N G E

PAPER

SDR - 100-1000

Kolopanis et al 2019

LOFAR

SDR ~ 25

Mertens et al 2020

Calibrated                                      Filtered                            Noise Sim

Sky Subtracted

Antenna Cal

MWA

SDR - 8-16

Beardsley et al 2016

Barry et al 2019

EDGES

SDR - 15000!

Bowman et al 2018

I M A G E  P L A N E  VA R I A N C E

I M A G E  P L A N E  VA R I A N C E

S I N G L E  B A S E L I N E

T O TA L  P O W E R

Danny Jacobs - NM Symposium - 2020



TA R G E T  D Y N A M I C  R A N G E  T O  S P E C I F I C  M O D E S

Lofar (Mertens et al 2020)



EDGES

Memo Series and Data Releases @ loco.lab.asu.edu/edges

Low Band

High Band



E D G E S
March 2018,  Nature 555, 67 

Bowman, Rogers, Monsalve, Mozdzen, Mahesh

Current work

- Automating lab calibration

- Mid-band verification

- EDGES3

R E C E I V E R  E M B E D D E D  I N  A N T E N N A



F L U C T U AT I O N S  C A N  H E L P  D I S C R I M I N AT E  
M O D E L S

Hydrogen Epoch of Reionization Array



HERA Status Feb 2020

Dishes Built: 300/350

Digital Signal Paths: 156/350

Antennas Connected: 101/350




The Future

Technologies Analysis

EPIC: correlate 10k antennas to get ultradense UV sampling

Lofar (Mertens et al 2020)

More accurate calibration and imaging, better model subtle 
instrument effects

Better measure instrument properties, eg with ECHO drone system
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T H I N K I N G  A B O U T  T H E  F U T U R E

• reionization imaging (JWST, ALMA,


• intensity mapping cross correlation) 


• dark ages power spectrum


• Neutrino mass etc
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B A S I C  D E S I G N  R E Q U I R E M E N T S

E X T R E M E  S TA B I L I T Y

P R E C I S I O N  C H A R A C T E R I Z AT I O N
E X T R E M E  A N T E N N A  D E N S I T Y

R F I  N O T  S O  I M P O R TA N T !

A B S O L U T E  C A L I B R AT I O N
E X P E R I M E N TA L  P R O X I M I T Y



	 	 	 	 danielcjacobs.comreionization.org

B A S I C  D E S I G N  R E Q U I R E M E N T S

1 0 X  C O L L E C T I N G  A R E A


