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WHY HIGH REDSHIFT INTENSITY MAPPING?

v Allows access to high-z galaxies below detection limit
v/ Collects radiation from galaxies in a selected redshift range

v Spurious flux due to contaminating radiation and noise can be in
principle removed or suppressed.

VIf the galaxy luminosity function has a sufficiently steep faint end, the
observed radiation is dominated by unresolved sources

v [C II] 157.7um fine-structure line from 2P,,—?P,, transition is the
brightest metal line emitted by the ISM of star-forming galaxies.

v Complementary to Lya line and other lines (e.g. 21 cm, Hell1640,..)



INTERNAL PROPERTIES OF HIGH-Z GALAXIES

Pallottini+17
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INTERNAL PROPERTIES OF HIGH-Z GALAXIES

Pallottini+17
DAHILIA: ISM SEEN IN [CII]

3 of CII mass in diffuse, low-Z, weakly emitting gas
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INTERNAL PROPERTIES OF HIGH-Z GALAXIES

Maiolino+135, Capak+15, Knudsen+16, Pentericci+16
[CII]I-SFR RELATION
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[CII] INTENSITY MAPPING

Yue & AF 19, submitted
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[CII] LUMINOSITY FUNCTIONS

[CII] INTENSITY MAPPING

Yue & AF 19, submitted
Z=0
e thick: o, = 0.2
10-2 % i:. =T thin: o7, =0.5
= 1073} :
"
)
= -4
T 1077 = .
) v
o,
= 1079] :
= [ ‘\
O |
N . 6] m=== delidd \ NN '
;%O 10 ] ninin del14z "“\ \\ ]
3 e Q17 3 “\ \\ |
£ 10—7- - \/15 - : . \ \ ]
=3 3 e\ s .
[+ COLD:-COSMOS, CII/CD(1 -0)=4400\. SOURN
10-81 COLD:-GOODS-N, CII/CO(1-0)=4400 SERN Y
[ W Aravena+16 z _ 0 \ *
| HH |-I-| Yamaguch|+17 B % ‘s \
1079 . - N W\ VLA Y
106 107 108 109 1010 101!
Len (Lo




[CII] POWER SPECTRUM

BASIC FORMULAE
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[CII] POWER SPECTRUM

Yue & AF 19, submitted
FRACTIONAL CONTRIBUTION
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[CII] POWER SPECTRUM

CCAT-like
SURVEY STUDY S 1 Sz S3 S4
FIDUCIAL | WIDE BIG DISH MINI
Name S51* S2 S3 S4
D [m] 6 6 6
Nget # 4000 4000 4000 400
Sy |GHz] 1.0 1.0 1.0 0.1
sys [K] 511 50 50 150
NEFD Jy sr—1 g1/2 2.4 % 10° 2.4 % 10° 2.4 % 10° 2.3 x 10
Band |GHz] 237.6 — 2715 | 237.6 —271.5 237.6 — 271.5 267.7 —271.5
Bandwidth (GHz] 33.9 33.9 33.9
Redshift 6.0 — 7.0 6.0 — 7.0 6.0 — 7.0 6.0 — 6.1
Survey area [deg?] 4.0 4.0
Beam/ [a.rcsec] 46.3 46.3 11.1 46.3
Survey volume [Mpc? 3.2 % 107 8.1 x 10% 3.2 x 107 3.7 x 101
Viox [Mpc?] 39.6 39.6 2.3 4.0
tobs [hour] 10 — 2000 10 — 2000 10 — 2000 10 — 2000
Instrumental noise™ [Jy sr—1] 1.8 x 10° 9.1 x 104 7.6 % 101 5.8 x 104
= [mJy beam™!| 0.92 4.6 0.2 2.9
Kmax [Mpe~1] 1.7 1.7 6.9 3.3

* 51 (for t,. = 1000 hour) is our fiducial survey.
T At 271.5 GHz.
* For t,;,. = 1000 hour.



[CII] POWER SPECTRUM

, , , , Yue & AF 19, submitted
S1 SURVEY - SHOT NOISE S/N
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[CII] POWER SPECTRUM

Yue & AF 19, submitted
SURVEY S1 - SHOT NOISE SIGNAL
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[CII] POWER SPECTRUM

7 Yue & AF 19, submitted
THE FAINTEST DETECTABLE L1

14 ;-;l_:_
LCIL min 107 L@

=
(¢}
=
51
2
1.2 2
K %
: o
=

10.5
10.0 ;“
9.5
9.0
8.5
8.0
7.5
7.0

Very faint galaxies 6.5

1.0

10!%' ( L( I.min/

0.8

T

0.6

6.0 6.0



[CII] POWER SPECTRUM

Yue & AF 19, submitted
BREAKING THE LOG A-Y DEGENERACY
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RECOVERING LUMINOSITY FUNCTIONS
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SUMMARY

<> [CII] Intensity Mapping provides new windows on the ISM of galaxies in the EoR.

<> In fiducial survey S1 (inspired by CCAT-p/1000 hr) at z=6 the shot-noise (clustering)
signal 1s detectable for 2 (1) of the 5 proposed Ly — SFR relations.

<> The shot noise is dominated by galaxies with L, > 10° L, already well at reach of
ALMA. However, crucial information on the bright-end of the LF can be obtained.

< If Ley=AxSFRY relation varies in a wider (log A—y) range, the signal produced by
galaxies as faint as Lqj; = 10° L can be detected (shallow relation/steep faint-end)

< Clustering measurements crucial to break the degeneracies between LF parameters.
Larger area surveys decrease uncertainties.

<> The detection of the CII power spectrum signal will allow to reconstruct the [CII] LF,
including uncertainties induced by instrumental noise and L;; — SFR variance.



