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DATA PROCESSING PIPELINE Pipeline uses pattern recognition and training sets to

separate signal from known S/C, foreground, and systemic effects, and then fits cosmological models
to the data.
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Summary

* The redshifted 21-cm Global Spectrum at <30 MHz offers the prospect of
probing the nature & character of Dark Matter in the Dark Ages.

* These observations need to be conducted in space, in orbit of the Moon, to
eliminate Earth ionospheric, RFI, & ground effects.

* Projection-induced polarization provides an independent measure of the
galactic foreground.

* We developed a method which transforms the 21-cm signal extraction task
from one where absolute knowledge of system parameters is required to one of
composing training sets where knowledge of the modes of variation are used.

 DAPPER will differentiate between the standard cosmology model & added
cooling models at >50 level.

Burns, J.O., et al. 2019, “Dark Cosmology: Investigating Dark Matter & Exotic Physics in the Dark Ages using the
Redshifted 21-cm Global Spectrum”, Astro2020: Decadal Survey on Astronomy and Astrophysics, science white papers,
no. 6; BAAS, Vol. 51, Issue 3, id. 6.
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What's Next?

DAPPER tied to Artemis program.

Commence two-year instrument maturation to TRL 6.
Work Plan

 Mature RF spectrometer/polarimeter
* Mature antenna system
 Mature data analysis pipeline

Schedule - launch in ~3-4 years.
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A Schematic Outline of the Cosmic History
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S5.G. Djorgovski et al. & Digital Media Center, Caltech
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