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Abstract
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The BINGO Project aims at building a special purpose radio telescope to map
redshifted neutral hydrogen emission between z = 0.13 and 0.45. BINGO
stands for Baryon Acoustic Oscillations from Integrated Neutral Gas Obser-
vations. It is an international project with collaborators in Brazil, China, France,
South Africa, Germany, and United States. It is the only radio telescope that
proposes mapping neutral gas as traced by the 21cm line on large angular scales
at redshift z 0.3. Its construction will end at the end of 2024.

Figure 1. Blueprint from BINGO telescope

What does BINGO look for?

The BINGO (Baryon Acoustic Oscillations from Integrated Neutral Gas Ob-
servations) radio telescope is designed to study Baryon Acoustic Oscillations
(BAOs), which are echoes of sound waves from the early universe, back when
it was a hot, dense plasma, before stars and galaxies had formed. By observing
BAOs, BINGO aims to map how matter is spread throughout the universe. This
helps scientists better understand the universe’s expansion and the mysterious
force driving it—dark energy. Dark energy accelerates the universe’s growth,
and BINGO's data will be crucial for estimating key cosmological parameters
related to it. BINGO will also focus on observing neutral hydrogen across vast
regions of the universe, within a redshift range of about 0.13 to 0.45. These
measurements will provide insights into the large-scale structure of the uni-
verse, essential for testing cosmological models.

Why is BINGO different?

The BINGO radio telescope has several unique features that set it apart from
other radio telescopes:

= Focus on Baryon Acoustic Oscillations (BAOs): BINGO is specifically
designed to measure BAOs through the emission of neutral hydrogen on
large scales in the universe. Unlike other radio telescopes that observe a
wide range of astronomical phenomena, BINGO is primarily focused on
mapping the distribution of matter to investigate the universe’s
expansion and dark energy.

= Neutral Hydrogen Intensity Mapping (HI Intensity Mapping): BINGO uses
the technique of neutral hydrogen intensity mapping to measure large
volumes of the universe, instead of observing individual galaxies. This
approach allows for the efficient capture of large-scale structures,
something that is uncommon in other radio telescope projects.

= Simple and Cost-Efficient Design: BINGO has a relatively simple design
compared to more complex radio telescopes like the SKA (Square
Kilometer Array). It uses a technique called "drift scan,” which allows it to
observe a strip of the sky at low cost, without the need for constant
movement of its antennas, which remain fixed.

= The objective of the BINGO team is now to enhance its capability. For
that we propose to use detectors in the form of phased arrays to expand
and enlarge the reach of the BINGO project. Using such phased arrays in
the form of outriggers as well as alternative detectors in the main radio

telescope will allow for Higher angular Resolution and Higher frequency
Range, to be obtained by the BINGO/ABDUS extension.

https.//bingotelescope.org
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Work plans
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= Dark Energy Equation of State (EoS) and Modified Gravity

= Dark Matter

- Ultra-light Dark Matter (ULDM)
- Interaction between DM and DE
- QCD Axion Searches

* Non-Gaussianities

- BINGO aims to investigate primordial non-Gaussianities from 21 c¢cm
bispectrum analysis, providing insights if sources of non-Gaussianities can
be accounted for.

= The Structure of the Dark Sector

- Models based on fluid dynamics and field theory are being tested against
observational data, with BINGO data expected to contribute to these
comparisons.

= Neutrino Physics with BINGO

- Measuring the total mass of neutrinos remains a key task, and BINGO's
large-scale structure surveys using HI intensity mapping may provide
further constraints on neutrino mass.

= Astrophysics

- Pulsars
- Fast Radio Bursts (FRBs)

FOM for dark energy
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Figure 2. We present here the FOM for dark energy for the 5 cases considered in this project:
BINGO, SKA bands 1 and 2, BINGO/ABDUS using phased arrays as focal plane array
detectors and BINGO/ABDUS as a Mantis-like station.
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