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Problem of cross-correlating photometric galaxies with HI IM

redshift survey
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Our goal: reconstruct long-A modes
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Practical application: photometric redshift surveys
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Clustering-z to calibrate the redshift distribution
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Summary

e We will combine photometric galaxies with 21-cm intensity mapping in the
clustering redshifts approach;

e We will use the galaxy-HI bispectra to recover the large radial scales lost by
foreground contamination in 21-cm intensity mapping experiments;

e | will present the forecasts we did, at a Fisher matrix level, using a HIRAX-like
interferometer and a SKA-like single-dish survey to see how well we can
constrain the centre and width of the redshift distribution of photometric

galaxies.
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Clustering redshifts with 2-point statistics
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Clustering redshifts with 2-point statistics
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Clustering redshifts with the 3-point statistics
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Forecast
specifications




Power spectrum modelling
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Bispectrum modelling
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Beam and noise
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Forecast results




Intuition: behaviour with characteristic scales
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Forecast for Stage-IV surveys: single-dish vs. interferometer
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Impact of photo-z width
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Impact of horizon wedge
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Conclusions & future prospects

Summary:

e We presented a novel method, based on the galaxy-HI bispectra, to recover the large
radial scales lost by foreground contamination in 21-cm intensity mapping experiments;

e As shown with a HIRAX-like interferometer survey, the ability to access non-linear

perpendicular modes (where the bispectrum amplitude is larger) improves the photo-z
calibration;

Main message:
e The bispectrum is capable of calibrating the redshift distribution in situations where
the two-point function is not due to foreground contamination.

e |tisimportant toreach scales k= 0.3 h/Mpc, with the constraints saturating at around k ~
1 h/Mpc for next-generation experiments.

Future prospects:

e Apply this idea to data (MeerKAT x WiggleZ) to see if we can mitigate the impact of
foreground removal;

e Study bias degeneracies and generic photo-z distributions;
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