Preparing for the Dark Ages Radio Explorer (DARE)
through Ground Based Observations
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The Global (sky-average) 21-cm Signal
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Measurements from the Lunar Farside

1) Ideal place to conduct cosmological 21-cm measurement (orbiting, or observing from the surface).
2) Moon shields the instrument from terrestrial Radio Frequency Interference (RFl) and from the Sun.

3) Earth’s ionosphere impacts low-frequencies radio measurements through its own emission,
absorption, and refraction.

4) Lunar environment completely eliminates these effects and complexities.
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Beam and Foreground Characterization

1) Technique based on the modulation of foregrounds.

2) Foreground varies spatially butis spectrally smooth.

3) Global 21-cm signal is spatially uniform but spectrally complex.

4) Frequency-dependent modulation amplitude represents the foreground alone,and is contained in Stokes Q.
5) StokeslI contains both, foreground and 21-cm signal.
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Ground-based Prototype

EDGES
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Two EDGES Instruments

Dark Ages Cosmic Dawn Reionization
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EDGES 2015-2017

Low-Band Antenna
Antenna size:
2m long / 1m high

Ground plane:
25m x 25m

High-Band Antenna
Antennasize:
1m long / 0.5m high

Ground plane:
10m x 10m
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Sample of
EDGES High-Band
Observations

Residuals to 5-term polynomial

40 days of nighttime

6-hr averages

Low foregrounds

Typical daily RMS residuals ~60 mK

1) EDGES implements an extremely
accurate absolute calibration.

2) Lunar mission concepts based on
many of these proven techniques.
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The global redshifted 21-cm signal is a powerful tool to éxplore the first
luminous objects and the intergalactic medium in the early Universe.

to conduct this measurement, with an
orbiting instrument such as DARE, as well as from the surface itself.

Pristine environment, free from RFI and ionospheric effects.

Innovative calibration techniques are being developed and tested
successfully by ground-based precursors such as the CTP and EDGES.

Sophisticated are being tested through -
simulations and soon using real ground-based observations.
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