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The high redshift Universe
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Intensity mapping during the EoR
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The intensity mapping technique
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The simulations: Simfast21 code
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lonized carbon emission

fcn = 1900GHz
(z~8.5 t0 5.5) - fo ~ 200-300 GHz
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Ac11=157.7 pm

PDR Cooling lines:
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Local Universe

LFIR[LQ] =3.07 x IOQSFR[MQYI'_l]
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Cll luminosity

HIl regions
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PDR Cooling lines:
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Silva et al. 2014

loglO(Lecn[La]) = avcir % logl0(¥[Mg]) 4 brcir.

model apcir  bron

myq 0.8475 7.2203
mso 1.0000 6.9647
ms 0.8727 6.7250
mq 0.9231 6.5234
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21cm/CIll cross correlation
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Line emission: _
co(=2-1),..,coy=10-9) = Intensity Larger than the

Veo()=1-0)=Jx115GHz C11 signall

Ol[145um], NII[122um], NIL205um] > Intensity smaller than
and CI[610pm] the CII signal

Continuum emission:
Stellar emission

Free-free
Free-bound 5960'\’\’3\% SYYIOO‘H'\
Two photon COYYIPOVIGVIT can be
Dust emission removed a\onq each
Emission from the Milky Way \iY\G O‘F SIQhT

Yue et all. 2015



CO contamination in CIl intencity
CO transitions: mapS

U(COJ_,J_1) ~ J x 115.271GHz
u(Cll) ~ 1900GHz

transition (J) v3o(GHz) (v, ~ 300GHz) z(v, ~ 200GHz)

2-1 230.542 0(1) 0.150
3-2 345.813 0.150 0.730
4-3 461.084 0.535 1.305
5-4 576.355 0.920 1.881
6-5 691.626 1.305 2.458
7-6 806.897 1.690 3.035
8-7 922.168 2.074 3.610
9-8 1037.439 2.458 4.186

10-9 1152.71 2.842 4.762




Molecular
Gas/star formation
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Relonization can be probed with several emission
lines ex: 21cm, CO, Cll, Lyaq, ...

Intensity mapping of emission lines may show to be
a more promising tool to study the EoR than
iIndividual observations of galaxies

Intensity mapping of several lines can be used to
Improve constrains on several astrophysical and
cosmological parameters

Cross-correlation of CO, Lya or Cll lines and the 21
cm linel can help with foregrounds and provide
iInformation about the ionization process
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