Wide Field Lyman Alpha
Intensity Mapping

« By Jeff Peterson and Zhonghao Luo, CMU

« Uses the sensor ~10”5 times more efficiently than a
shift survey
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Alfalfa 21-cm redshift survey
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Lyman Alpha —
emitters at -
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Brightness Sensitivity is
determine by A*omega, not
telescope aperture




Rotate grism to create a CAT
scan of cosmic structure




Astronomical Foregrounds

SDSS find 10 continuum
emitters/ square arcminute
brighter than 25 mag

This contributes sk
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SKy brightness is dominated
by the bright end of the
magnitude distribution
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— Hubble UDF
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Critical Slope
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Precedent: Optical Intensity
Mapping of Galactic H-alpha
with WHAM

R 40 to —20 km s vise = 20 to 40 km s~

 15cm aperture

* Tunes in redshift
using Fabre-
Perot 4 angstrom
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New class (Ultra Dim
Galaxies) discovered with
Dragonfly Telescope Array




Summary

By mapping the 3-d specific intensity due to Lyman Alpha
Emission we may be able to efficiently map large scale
structure.

This will allow measurement of BAO scales, allowing tests
of dark energy models, as well as velocity distortion, and
power spectrum measurement

Cross correlation with other data sets (CHIME, HIRAX
SDSS Quasars) will constrain models of galaxy evolution.

Large apertures are not needed.
Efficient use of detector A-omega is needed.
Simple low cost optics may allow a high volume survey.

Wide field spectroscopy may uncover new types of
emission

Foreground subtraction will be challenging, but perhaps no
worse than for 21-cm Intensity Mapping.



