CO Iluminosity function from Herschel-selected
galaxies and the contribution of AGN
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0. Abstract

ABSTRACT

We derive the CO luminosity function (LF) for different rotational transitions (i.e.
(1-0). (3-2). (54)) starting from the Herschel LF by Gruppioni et al. and using
appropriate Lco — Lir conversions for different galaxy classes. Our predicted LFs fit
the data so far available at z =~ 0 and 2. We compare our results with those obtained
by semi-analytical models (SAMs): while we find a good agreement over the whole
range of luminosities at z = 0. at z =~ 1 and z = 2 the tension between our LFs and
SAMs in the faint and bright ends increases. We finally discuss the contribution of
luminous AGN (Lx > 10" ergs™1) to the bright end of the CO LF concluding that
they are too rare to reproduce the actual CO luminosity function at z ~ 2.
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1. Introduction

* CO LF @ various redshifts (observation)
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1. Introduction
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2. Method

* Gruppioni + 2013
—Total IR LF based on Herschel observation

« PEP (Lutz + 2011), HerMES (Oliver + 2013)
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2. Method

« Gruppini + 2013

—Total IRLF  tuiost =" (- )

Total IR LF (Grupplnl + 2013)

|IIIIIIIIIIIIIIIIIIIIIlllllllllllllIIIIIIIIIIIIIIIIHIIIIIIII

0.0<z<0.3
0.3<z<0.45
0.45<z<0.6
0.6<z<0.8

NN = =2 -

T

lllllllll

||||||||

vvvvvvv

l—«

exp

1 L
~5.2 logi, ( 1+ Te dlogL,

Redshift range o o logm(L*/LQ ) logm(¢>*/Mpc‘3 dex™1)
00<2z<03 1.15+£0.07 052+£0.05 10.12 £ 0.16 —2.29 £ 0.06
03<z<045 1.2¢ 0.57 10.41 £ 0.03 —2.31 £0.03
045 <z < 0.6 1.27 0.5¢ 10.55 £ 0.03 —2.35 £ 0.05
06 <z <08 1.29 0.5¢ 10.71 £ 0.03 —2.35 £ 0.06
08<z<10 1.27 0.5¢ 10.97 £ 0.04 —2.40 £ 0.05
10<z<12 1.29 0.5¢ 11.13 £ 0.04 —-2.43 £ 0.04
12<z<1.7 1.2¢ 0.5¢ 11.37 4 0.03 —2.70 £ 0.04
1.7<z<20 1.27 0.5¢ 11.50 &£ 0.03 —3.00£0.03
20<z<25 1.29 0.5¢ 11.60 £ 0.03 —-3.01 £0.11
25<z<30 1.27 0.57 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.
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2. Methods

* L g-to-L'5 conversion
—log(L'co/K km s pc?) = a + B log(Lg/Le)
« MS & Starburst (>4 x MS) TRERDER ED

Qys, Bus Qgp, Bsp
CO(1-0) -0.54, 0.81 -2.0, 1.00
CO(3-2) X -2.2,1.00
CO(5-4) -0.52, 1.00 -2.9, 1.03
Reference Sargent + 2014 Greve + 2014
Daddi + 2015

% L'copaf/Lcosa = 1.83
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3. Results
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3. Results
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3. Results
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3. Results

« Faint end DA—%X

—Excess of low / intermediate mass galaxies predicted
by semi-analytic model with respect to the observation

—Gruppini + 2013 T(J IR LF @ faint end h'& 5 A &l
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Gruppini + 2013

Redshift range
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00<z<03
03<z<045
045 <z <06
06 <z<08
08<z<1.0
10<z<1.2
12<z<1.7
1.7 <z <20
20<z<25
25<z<30
30<z <42
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0.52 £ 0.05
0.57
0.5¢
0.57
0.5¢
0.5¢
0.57
0.57
0.5¢
0.57
0.5¢

10.12 4+ 0.16
10.41 £ 0.03
10.55 £ 0.03
10.71 £ 0.03
10.97 £ 0.04
11.13 £ 0.04
11.37 + 0.03
11.50 + 0.03
11.60 £ 0.03
11.92 £ 0.08
11.90 £ 0.16

2.29 £ 0.06
2.31 £0.03
2.35 £ 0.05
—2.35 = 0.06
-2.40 = 0.05
—2.43 = 0.04
=270 £ 0.04
—3.00 £ 0.03
—=3.01 £0.11
—-3.2710.18
=374 = 0.30

“ Fixed value.
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3. Results

* Bright end DA~—4
—High-J CO transition i.e. CO(3-2), CO(5-4)
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3. Results

« AGN H' CO(1-0) LF (CBEX 2E&
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3. Results
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3. Results

« AGN H' CO(1-0) LF (CBEX 2E&
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4. Discussion & Conclusion

« CO(1-0), (3-2), (5-4) @ LF Z Gruppioni + 2013 @ IR LF
Mhs53keblz (@ z~0, 1, 2)
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