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Summary

1) The EDGES experiment has detected an absorption featurein the 

sky-averaged spectrum centered at 78 MHz.

2) This is consistent with stars forming by 180 Myrs after the Big Bang.

3) Feature is deeperand sharperthan expected.

4) We remain agnosticregarding the interpretation.

5) We are working to verify the measurement.
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Global (sky-average) 21-cm Signal

Traditional Model
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Global 21-cm Measurement

1) One of  few current alternativesto access Cosmic Dawn(z > 14) period.

2) Experiment much smaller than antenna arrays.

3) Probes the (sky-averaged) interaction of  :

Å IGM Neutral Hydrogen Fraction.

Å IGM Kinetic and 21-cm Spin Temperatures.

Å Background Radiation Temperature.

4)    Provides constraints on:

Å Timing and strengthof  UV coupling by first sources, and IGM X-ray heating.

Å Type of  early sources (PopII vs PopIII, Black Holes, X-Ray Binaries, etc.).

Å Star formation cooling and feedback mechanisms.

Å Redshift and Duration of  epoch of  Epoch of  Reionization.
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1) Hard instrument calibration problem.

2) Strong diffuse foregrounds compared to 21-cm signal.

Challenges
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EDGES Instruments

EDGES
Low-Band

EDGES Mid-Band

EDGES High-Band

9



EDGES Block Diagram
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Instrumental Calibration 

1) Receiver gain and offset.

2) Impedance mismatch between receiver and the antenna.

3) Antenna and ground losses.

4) Frequency-dependence of  the antenna beam.
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Field Relative Calibration
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This calibration is applied every 40 seconds. It removes time variability.

In each 3-position switching cycle we measure power spectral density from:

1) Antenna

2) Ambient Load

3) Ambient Load + Noise Source

Antenna
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Absolute Lab Calibration
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Receiver parameters are obtained measuring calibration standards in the lab.

We measure with high precision and accuracy the spectrum, reflection, and temperature of  the standards.
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Verification Using ~300K Antenna Simulators

Residuals After Removing a Constant

Low-Band 1

Low-Band 2

ρȟυππ+

σππ+
υ

At 75 MHz



EDGES Instruments
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EDGES Low-Band

Antenna size:

2m long / 1m high
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