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Powerful technique to measure the large
scale structure of the universe;

We don’t need to resolve individual
galaxies;

All emitters contribute to the signal;
Intensity traces the density field;

Wavelength/frequency bins are equivalent
to redshift bins.
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Credit: M. Silva



[N LEDDIHL Y PIAEEIING

Most studies are for HIl emission (as you know by
now);

EoR: Lyx (Silva et al. 2013), Cll (Gong et al. 2012), CO
(Gong et al. 201 1) or others (Visbal & Loeb 2010);

Low z:Lyx - Pullen et al. (2014), CIl - Uzgil et al.

2014, CO(1-0) - Breysse et al. 2014. All used different
means of estimating the average signal;

Aim: have a systematic study of all the lines (besides
HI) that can in principle be used for intensity mapping
in the late universe with a reasonable experimental
setup and compare to access which are the optimal
lines to target for intensity mapping.
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Line Luminosity as a function of halo mass M
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Caveat: one has to assume a sharp emission line profile.

How to relate L with M?



ES TIMAEING LINEANTENSEEY

How to relate L with M? We use the star formation rate (SFR).
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UV line, 121.6 nm and linear in the SFR.
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INFRA-RED LINES
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COMPARISON BETWEEN LINES
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COMPARISON BETWEEN LINES
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z=12.5, 300 deg”2
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HETDEX - www.hetdex.org



http://www.hetdex.org

H-ALPHA IMWITH SPHEREX

z=1.9, 7000 deg”2
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SPHEREX (Dore et al. 2014) - http://spherex.caltech.edu


http://spherex.caltech.edu

O P VVYELH SPREREX

z=1.2, 7000 degh?2
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SPHEREX (Dore et al. 2014) - http://spherex.caltech.edu
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Similar for CO...
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CCAT - https://www.ccatobservatory.org
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CO(3-2) WITH CCAT
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DISCUSSION

The models depend on the astrophysics but Line IM can also be used to constrain
gastrophysics and properties of galaxies;

foregrounds/backgrounds contaminants and systematics can be dealt using cross-
correlation (akin to Multi-tracer techniques);

IM of lines other than HI 21cm is possible but new experimental designs are needed.



