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e Currently all HI intensity mapping
detections have relied on cross-
correlation with an overlapping
optical survey e.g.:

e GBT x WiggleZ
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... by calibrating photometric redshifts (photo-z)
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: Credit: Jouaki et al. 22019 (1906.09262)
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CLUSTERING-BASED REDSHIFT ESTIMATION

Optical’Photo:z Survey HI Intensity Map Surve.‘y
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CLUSTERING-BASED REDSHIFT ESTIMATION

Use angular clustering between two surveys to constrain the redshift distribution for the photo-z sample

Bin all optical galaxies and look at angular cross-
correlation with each slice of Hl intensity map
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MOCK EXAMPLE
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21CM FOREGROUNDS
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21CM FOREGROUNDS

Can clean foregrounds by removing modes which are smooth along line-of-sight

Utilise mid-range

modes for signal?
» Foreground removal erodes large ,

radial modes (low k_para scales) I |

» Need to cross-correlate these cleaned

maps with optical photo-z surveys which S .. PhotoZIiSES
poorly constrained

Py (kll)

will have poor constraints on small radial small k-modes

modes (high k_para scales)

large k-modes

DOES ENOUGH INFORMATION
REMAIN FOR CLUSTERING-Z ?
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SIMULATION PIPELINE

5Tobs(z) = 0T Hr (Z) + 5Tnoise(z) + Z 5TZFG (Z)

" \

Example HI intensity map
GAEA semi-analytic model

Aelickm cial 2017) ® Foreground clean the simulated observed maps

\/v 5Tclean(z) X 5g(zphoto)

® From same galaxy catalogue, can also extract an )
optical sample with some simulated photo-z error
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CLUSTERING-BASED REDSHIFT ESTIMATION WITH HI INTENSITY MAPS
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SUMMARY

> Success has already been achieved in cross-correlating HI intensity maps with optical galaxy surveys
to show potential for future synergies - provided first intensity mapping detections

> In future, HI intensity mapping surveys will be able to limit systematics in optical surveys

> One example of this is using intensity maps as a reference sample and utilising shared clustering to
calibrate photo-z for an overlapping, optical imaging survey

> HI foregrounds remove small k-parallel modes and photo-z data has poor constraints on k-
perpendicular modes so not trivial that the two will have enough S/N to cross-correlate

> However, we have shown that HI clustering-based redshift estimation is possible and can provide
excellent information for e.g. weak lensing probes (solution to sigma-8 tension?)
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