
Epoch of Reionisation and 
the Cosmic Dawn
EoR/Cosmic Dawn SWG

Cathryn Trott



EoR/CD: z=5.5-27 HI temperature fluctuations

Mapping the distribution of neutral hydrogen in the 
first billion years of the Universe



EoR/CD: z=5.5-27 HI temperature fluctuations

SKA-Low coverage



Temperature fluctuations encode astrophysics



Three experiments: statistical, imaging, spectral line
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Pathfinder instruments: LOFAR, MWA, PAPER, GMRT, LWA



Future instruments: SKA, MWA++, HERA, LEDA



Current state of the field (any spatial wavemode)



Current state of the field (k=0.1 Mpc-1)
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Science Team  KSP  E2E Simulations

Lead: Leon Koopmans (Kapteyn Institute)
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Science Team  KSP  E2E Simulations



Science Team  KSP  Focus Groups



KSP Focus Groups
A) Theory/Numerical Simulations

A1: Theory/Physics for understanding model space/subgrid physics

A2: Full numerical simulations for calibration

A3: Fast simulations for analysis

A4: Foreground Studies and simulations

B) Observational Strategies

B1: Interferometric

B2: Global Signal

B3: 21cm Forest

C) Data Processing

C1: RFI Excision

C2: Calibration/Ionosphere

C3: Imaging/Sky-model building

C4: Foreground Fitting/Removal

C5: New Algorithmic Development/Computational and Other Resources

D) Signal Extraction and Error Analysis

E) Signal Analysis and Interpretation

F) Synergy (SKA + Other instruments)

G) End-to-End (Data) Simulations
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Science Team meetings

Stockholm, SW – August 2015

Groningen, NL – October 2015

Goa, IN – November 2016

Pisa, IT – March 2017

Zagreb, CR – October 2017



EoR/CD suite of experiments – stations (BD)

Third Calibration Consultation Workshop



EoR/CD frequency coverage – standard
Flexibility in assigning correlator

Third Calibration Consultation Workshop



EoR/CD frequency coverage - flexible
Flexibility in assigning correlator

Reducing bandwidth can offset reduction in sensitivity for 
substations if correlator capacity is limited



Summary

The EoR/CD Science Working Group is very active, 
collaborative and productive

In the absence of firm Key Science Program plans, the 
Science Team are developing a non-exclusive proposal for 
the five-year EoR/CD experiments

Commensality with EoR/CD for sky surveys and transients 
will yield a high return on investment for telescope use time

Development of the KSP has led to improved and productive 
collaboration between existing EoR instrument teams (in 
particular LOFAR and MWA).


