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Galaxy surveys identify individual galaxies
2| cm determines properties of gas around galaxies

Intensity mapping probes gas in galaxies

Oxford IM 2012 Jonathan Pritchard
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JWST/TMT/E-ELT/ALMA will pin down galaxy luminosity function

JWST lacks sensitivity to see the faint end galaxies at high redshift

IM can probe the galaxies other surveys can not reach!

Oxford IM 2012 Jonathan Pritchard



Traditional galaxy survey identifies
individual galaxies

Bin galaxies to estimate density field

Intensity mapping integrates flux
from all galaxies

Probing integrated population of galaxies - is that
easier or harder to interpret than individual galaxies!?
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Different lines probe different elements of galaxy ISM
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Imperial College

IM science

Basic expectation is that IM follows underlying galaxy distribution - clustering + poisson
Details determined by complicated ISM physics - metalicity, stellar/AGN heating, chemistry,...

Model either empirically or based on some first principle prescription
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Amplitude evolves with <Tco> For fixed SFR, shape determined by
and determined by SFR minimum mass for CO bright galaxies

Oxford IM 2012 Jonathan Pritchard



Imperial College
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Cross-correlation of two maps cleaning picks out galaxy distribution at fixed redshift
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2d Different lines probe different physics
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Imperial College

Desiderata: To match 21cm: ~25deg? survey, ~6 arcmin resolution
For CO:dv/v~0.003, noise ~0.1-1pK

FOI” CO(Z' I ) at Z=7, Vobs~3OG HZ, Aobs= I Cm,
=> Dantennae™~ 1 2cm, Dmax~6m

=> need filled array with ~900 antennaes to get | UK noise (~80 times VSA/CBI)

Best technology? e.g. dishes+focal plane array, interferometers,...
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EoR Intensity mapping questions

* |IM plays two roles in EoR:
(1) Tracer of galaxies for cross-correlation with 21 ¢m
(2) Probe properties of faint galaxies and ISM

*What aspects of galaxy population can IM constrain?
e.g. clustering, star formation history, excitation, metalicity,...

* Which lines and which combinations of lines are most
interesting for understanding ISM of early galaxies!?

* How well can the signal be predicted/interpreted? How well
can it be measured?

*What experimental techniques get you to the sensitivity?
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