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ABSTRACT

For decades radio astronomers have exploited a curious property of neutral hydrogen (HI)
atoms — that they on very very rare occasion spontaneously emit radiation at a wavelength
of 21cm — to make discoveries about both our own Galaxy and other galaxies. The
grandest goal of 21cm observations however concerns not our local universe but the very
early universe — the first billion years, in which the very first stars were born and died, _
defining "Cosmic Dawn". At these times, HI gas dominated the Universe — not only within -
galaxies but throughout the entire cosmic web — providing an opportunity for 21cm . ' l
observations to fully map the growth of cosmic structure over this vast epoch, and what's ‘
more, an opportunity unique to 21cm observations. This grand goal lies at the heart of the REG ISTER
inception and development of the SKA, and has generated many "precursor" experiments, TO ATTEND
including HERA in South Africa, in order to understand the challenges of such a :
measurement so that we are prepared when the SKA obtains first light. The challenges https://bit.ly/4AsvRSZc
unveiled by the precursors are not for the faint of heart, and only seem to grow as we dig
deeper. Most pernicious is that the signal we seek can be mimicked by the way the
instrument interacts with and distorts signals from our own Galaxy. If this is so, how will
we ever trust a future measurement of Cosmic Dawn?

In this talk, | will chart a course through these issues, illuminating how the HERA
experiment has strategised towards reliability through massive simulations, and touch on
some of the technical advancements that have been required to make this possible.
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validation techniques, as well as improving the physical inference infrastructure. In 2023
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