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Molecular Gas as a fuel for AGN
activity

s  Gas-rich, IRAS-luminous
mergers as host galaxies of
many QSOs & Radio
Galaxies

m Putative evolutionary
connection between
Ultraluminous Infrared |

) 17 . -
Galaxies (L > 10"~ L ) & .
and QSOs
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Mass accretion onto a center black hole 1s an important
part of galaxy evolution




Selection Criteria

= PG QSOs with
Lig / LO.l—lpm > 0.46

m 7z <0.16
m M, <-22.0
m Total of 17 objects

® Note: For PG QSOs,
Ly = (02-04)L,,

B [RAS-detected radio

galaxies in
with
Joo Of f100 = 0.3 Jy.
mz<0.2

m Total of 33 objects



BI Images
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QSO Host Galaxies

s f .

PG 0007+106 PG 1613+658 1Zw1 PG 1229+204
- - . »
PG 2130+099 PG 0838+770 PG 1119+120 PG 1411+442

* 50% Spiral-like hosts with & without bars

* 25% Clear major mergers
* 25% Featureless/Elliptical-like galaxies



Radio Galaxies — An Analysis in Progress
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PKS 0502-10 B2 0722+30 3C 293
z=0.0396 z=0.0188 z=0.0446
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20 kpc = 27.9° 10 kpc=28.4 20 kpc = 25.0°
TXS 1506+345
z=0.045

\.

.
10 kpc=124"

* 30% Elliptical-like
* 50% mergers/galaxies

with close companion
* 20% 77

UBI Images



Observations

Two transits per source m 10-40 hours per source

4” beam ® Detection limit

Detection Limit of Lo (30 tms) ~ 6x10° K km s
Sco, (30 rms) = 8 mJy with pc? for 250 km s line

280 km st smoothing
Le., M(H,) = 109 M. at
z = 0.1




Previous CO detections of QSOs

Observed Frequency (MHz) Observed Frequency (MHz)
99300 99200 99100 99000 98900 102000 101900 101800 101700

0157+00 08384770

Observed Frequency (MHz)
102200 102100 102000 101900 101800

1613+658

18000

PQ 1613 + 658 cz (km s~)




Molecular Gas QSOS

PG 0838+770 | PG 1119+120

PG 1440+356 PG 1613+658

« 10 out of 15 QSOs
* Aviuy ~ 50 - 600 km/'s



Molecular Gas in Radio Galaxies

Perseus A
12m

CO(1-0) PKS 0502-10
FC/FR I? 12m

-500

Velocity (km/s)

® Nine out of 33 detected. (Previous detections:

B Aviegay ~ 200 - 600 km/s



Radio-Infrared Correlation
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+ Cool IR Galaxies
® Warm IR Galaxies
4 Radio Galaxies

= PG QSOs

E Elliptical Galaxies
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* Radio Galaxies really are radio AGN (exception B2 1318+34 - IC 883)
* PG QSO fall on Radio-Infrared Correlation




+ Cool IR Galaxies A
© Warm IR Galaxies]
a4 Radio Galaxies
= PG QSOs -
L

Elliptical Galaxies 3

”1'612 — I1l013

* [0, (radio galaxies) = 3 — 50x10% K km s! pc?
e L, (PG QSOs) = 2 — 90x108 K km s pc?




“Star Formation Efficiency”

" QSOs have high L /I’ because 1

- of heating of dust by AGN? "~
F Because of efficient SF??
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+ Cool IR Galaxies
© Warm IR Galaxies
4 Radio Galaxies

= PG QSOs

E Elliptical Galaxies
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* [z / L’co (radio galaxies) = 6 — 300
* Lz / Lco (PG QSOs) = 200 - 1000




The Lz — Dy Relation
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+ Cool IR Galaxies
® Warm IR Galaxies
= PG QSOs




High-Density Gas (HCN) — Further Evidence
of AGN Dust-Heating in QSOs?
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+ Cool IR Galaxies
® Warm IR Galaxies
= PG QSOs




