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HI Intensity mapping
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- Neutral hydrogen is another tracer
of matter.

- Intensity mapping produces 3D maps
of Large Scale Structure with lower
angular resolution.

- Multi-tracer cross-correlation with
optical surveys alleviate systematics.
Main systematic: Radio foregrounds

- In the near future, DESI will overlap
with surveys such as CHIME and
Tianlai and in the future partially with
SKA.
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H1R4: Tianlai x DESI opportunity window

- TIANLAI Pathfinder: - DESI survey:
- 3 (15x40m) cylinders - 5000 fibre multi-object @ 4m Mayall
- 16 (6m) dishes - Footprint of 14000 sqg. degs:
- 700-800MHz - 35 million ELGs

- 0.775<z<1.03 - 4 million LRGs
- 2.4 million QSOs

Mollweide view

Credit: R. Lafever
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Great overlap for cross-correlation!

Kim J., Park C., L'Huillier B., Hong S. E. 2015



‘Painting’ neutral hydrogen in the Halo canvas |

- We start with halo catalogue from HR4 simulation (Kim
J et al.).
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‘Painting’ neutral hydrogen in the Halo canvas ||

- Given a neutral hydrogen density in a frequency bin, we
assign a brightness temperature to a given pixel in the sky.
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Adding the foregrounds: Global Sky Model

85 MHz 150 MHz

5THz Coverage

Figure 1. 29 sky maps used in this work from 10 MHz to 5THz, plotted in Galactic coordinate under Mollweide projection centred at
the Galactic centre, on arcsinh scales, where the constant for each arcsinh is set to the overall amplitude of each map, as shown in Fig. 2.
The color scale follows the rainbow order, with red being the highest, purple the lowest, and gray signifying no data. The 11 bold and
underscored frequencies are those included in the original GSM. The last panel shows the 120 different frequency coverage regions, each

represented by a different colour (the progression of colour implies no particular ordering), and none of which contains all 29 frequencies.
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the PCA solution from GSM.
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Hydrogen brightness maps

HR4 21cm =795 MHz
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Masking the MW and DESI
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Measured using Namaster code (arXiv:1809.09603)
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- We recover the expected bias in the linear scales.
Preliminary different foreground removal techniques
(PCA, polynomial, FastICA) look promising.



Conclusions / Work 1n Progress

- We have created a full-sky mock 21cm intensity
mapping maps using HR4 N-body simulation.

- Foreground removal and foreground understanding either
for continuum surveys and for intensity mapping (107
factor difference). Receiver noise impact on foreground
removal.

- CosKASI participates of both TIANLAI and DESI,
opening the opportunity to cross-correlate both surveys
and implication for future surveys such as SKA. Potential
case for TIANLAI x DECALS (photo-z) cross-correlations.

- Friday at 14:00: discussion session about 21cm Intensity
mapping
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