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Summary

TheEDGES experimenthasdetected an absorption featuren the
skyaveraged spectrum centered MMHAE.

This isconsistent with stars forming by 18Myrs after the Big Bang
Feature isleeperand sharperthan expected.
Weremain agnosticregarding theaterpretation.

We arevorking to verify the measurement



Age of the Universe (Myr)
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Global 2icm Measurement

One of few current alternativego acces€osmic Dawn(z > 14) period.
Experiment much smallerthanantenna arrays.

Probes the (skgveraged) interaction of :

A I1GM Neutral Hydrogen Fraction.

A IGM Kinetic and 22cm Spin Temperatures.
A Background Radiation Temperature.

Provides constraints on:

A Timing andstrength of UV coupling by first sources, and IGMay heating.
A Type of early sourceP¢pll vsPoplll, Black Holes, )Ray Binaries, etc.).

A Star formatiorooling and feedback mechanisms.

A RedshiftandDuration of epoch ofEpoch of Reionization.



Challenges

1) Hard instrument calibration problem.

2) Strong diffuse foregroundompared t@1-cm signal.
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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) Frequencydependence of the antenna beam.
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Field Relative Calibration
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Power (ON/OFF)

Antenna

Noise

30-dB Attn
Source

This calibration igpplied every 40 seconds. It removes time variability.

In each Fosition switchingycle waneasurgower spectral density from:
1) Antenna

2) Ambient Load
3) Ambient Load + Noise Source 12



Absolute Lab Calibration
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Receiver parameters are obtained measalimigation standards in the lab

We measure with high precision and accurasgdh&um, reflection, and temperature of the standards
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Verification Using ~300K Antenna Simulatc

Residuals After Removing a Constant
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EDGES LowBand

Antenna size:
2m long / Im high
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