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Outline:

e |ntroduction to CIB

e Some forecasts for AlIiCPT



SFR: star formation rate
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SFR = KCyy Liztinse

unobscured obscured
= KuvLyy + Kuv Ly

L unobscured
= ICUV LUV + ICIRLIR

= SFRyv + SFRir



The IR luminosity function (LF) & star formation rate density (SFRD)
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Redshift range o o logio(L*/Ley)  logo(®*/Mpc 3 dex 1)
00<z<03 1.I5£0.07  0.52+£0.05 10.12 £ 0.16 —2.29 + 0.06
03<z<045 1.2¢ 0.5¢ 1041 +£0.03 —2.31+0.03
045 <2<06 1.24 0.5¢ 10.55 £0.03 —2.35 +£0.05
06<z<038 1.2¢ 0.5¢ 10.71 £0.03 —2.35 +£0.06
08<z<1.0 1.2¢ 0.5¢ 10.97 £0.04 —2.40 £+ 0.05
10<z<1.2 1.2¢ 0.5¢ 11.13 £0.04 —243 +0.04
12 <z <17 1.2¢ 0.5¢ 11.37 £0.03 —2.70 £ 0.04
1.7<2 <20 1.2¢ 0.5¢ 11.50 £0.03 —3.00 = 0.03
20<z<25 1.2¢ 0.5¢ 11.60 £0.03 —3.01 £0.11
25<z<30 1.2¢ 0.5¢ 11.92 +0.08 —3.27+£0.18
30<z<42 1.2¢ 0.5¢ 11.90 £0.16 —3.74 £ 0.30

@ Fixed value.

IlllllllllllllllllllIIllllllllllllllIllllllllllllllllllllllll

ONNO
NNNN

1
1
1.
2

0.3<2<0.45
0.45<2<0.6

NN = —

MONN

vvvvvvv

AAAAAAAA

''''''''

Gruppioni et al. 2013

AAAAAAAA

vvvvvvvvv

AAAAAAAAA

LIR LIR

L*(Z)>]

(1+

SFRD(Z) = ’CIR / LIRQDIR(logLIR, z)dlogLIR

* At high-z, only brightest
galaxies are detected in IR

* LF Slope is poorly constrained,
however it is rather important
for deriving the total IR

luminosity density.



The cosmic star formation history:

Y : SFRD = SFRDyyv + SFRDr
= Kuvpuv + Kirpr

dn dn
= Kuv | Luv dLyy + Kz | Lir dLr
dLUv dLIR

lookback time (Gyr)
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* At z~<2-3, most SFR only seen in IR
* At z>~3, many galaxies only detected at UV
Questions:
* Do we see the full star formation history?

* Do we miss some (or even most) SFR at high-z?



Motivation: background is the integrated flux from all galaxies at all redshifts

Fn) = ﬁ / = (Z;ZZ 1(v)SFRD(:)d>

cdz

SF(vy) = ﬁ / o (V) ASFRD 2)d:

1) continuum background, projected 2) emission line background, intensity
multi-color 2D map; e.g., CIB, cosmic mapping (IM), 3D slices; e.g., 21cm
radio background, cosmic X-ray

background ...
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The background from radio fo gamma-ray
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The CIB absolute flux:
F(v) = / W, )

/ ORED l,(2)SFRD(2)dz

/

mean galaxy SED: depends on interstellar radiation field & dust temperature
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Models
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Absolute flux:
lack of the information

between radiation-host
halo relation

Odegard et al. 2019
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The CIB fluctuations has the information of host halos: HOD+IR luminosity density
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more direct radiation-matter connection: the lensing-CIB correlation
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Looking for tiny distortions in the CMB
caused by grauitational lensing
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The cross-correlation between the gravitational lensing and the CIB provides the direct
connection between IR radiation and matter
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The cross-correlation between gravitational lensing and 21cm intensity mapping
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ISM line candidates: ajLco + By = Lir

Species Emission Wavelength[um] R|[L. /(Mg /yr)] v\\ Observed IR LF
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Lensing & CO IM cross-correlation
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Summary:

e The CIB is a powerful tool for recovering the full cosmic star formation history

* Cross-correlation between CIB & gravitational lensing provides the direct connection betwee

radiation and matter

e |[M & gravitational lensing cross-correlation is helpful for identifying the z-dependent

contribution of lensing

Thanks!



