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H ERA
The Hydrogen Epoch

of Reionization Array



H Y D R O G E N  E P O C H  O F  R E I O N I Z AT I O N  
A R R AY  ( H E R A )

Location:  Karoo Desert, South Africa 
Science: High sensitivity on 
Reionization and late Dark Ages 
Design: 350 14m fixed dishes 
!
Goal: High SNR Power spectra and 
first images 
Stretch Goal: redshifts 13 to 20 
Supported by the NSF Mid-Scale program, construction under 
way. 
!
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H Y D R O G E N  E P O C H  O F  R E I O N I Z AT I O N  
A R R AY  ( H E R A )
Builds on Lesions learned. 
1) Builds on MWA and 

PAPER 
2) Redundancy 
3) Reflection Control 
4) More Collecting Area 
5) Various Instrumental 

Improvements 
6) Enable Many Analysis 

Approaches 
!
!
!

!

HERA 350
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H E R A  S C I E N C E  G O A L S  
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Measure reionization 21cm emission at high significance 1.

Constrain global parameters of First Astrophysics 2.

3. Direct measurement of CMB optical depth (tau)

4. First true survey images suitable for cross-comparison
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Detect and characterize reionization 21cm emission at high 
significance 

1.
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Instrument SNR

Pober, HERA memo #4

Detect and characterize reionization 21cm emission at high 
significance 

1.
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D. Jacobs, 2015

ζ
R_mfp

T_vir

Which halos ? 

How many UV photons? 
Over what distance?

Constrain global parameters of First Astrophysics 2.

T h i s  t r a c k s  t h e  T im i ng

T h i s  t r a c k s  t h e  
p r o p e r t i e s  o f  t h e  

g a l a x i e s .

D e p e n d s  o n  t h e  
k i n d s  o f  i o n i z i n g  

s o u r c e s .



Grieg and Mesinger,  MNRAS 2015, arXiv:1501.06576
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Constrain global parameters of First Astrophysics 2.
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HERA
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3 Direct measurement of CMB optical depth (tau)
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HERA

H I e-

Liu et al 2015, arxiv:1509.08463

reionization.org    loco.lab.asu.edu/danny_jacobs    mwatelescope.org    eor.berkeley.edu

3. Direct measurement of CMB optical depth (tau)
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4. First true survey images suitable for cross-comparison
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reionization.org    loco.lab.asu.edu/danny_jacobs    mwatelescope.org    eor.berkeley.edu

4. First true survey images suitable for cross-comparison
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D I S H  C H A R A C T E R I Z AT I O N



H E R A  D I S H  C H A R A C T E R I Z AT I O N

Neben et al 2016
http://arxiv.org/abs/1602.03887

Ewall-Wice et al 2016
http://arxiv.org/abs/1602.06277

Thyagarajan et al 2016

Orbcomm Dish Maps Time Domain Modeling

Beam-Foreground coupling

http://arxiv.org/abs/1602.03887






Danny Jacobs

HERA uv coverage
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20202019201820172016

Element Construction

Infrastructure

Power spectrum data pipelines/integration

Imaging pipelines

21cm framework EOR parameter estimation development EOR parameters

H240 resultsH128 resultsH37 results

Observe H350Observe H240Observe H128Observe H37



HERA 19 Site crew,  March 2016







HERA 19 Site crew,  March 2016



HERA Group, Irvine 2015


