92

Fr@i: Herschel-ATLAS: the far-infrared properties and star formation rates of broad absorption
line quasi-stellar objects
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i . We have used data from the Herschel Astrophysical Terahertz Large-Area Survey
(H-ATLAS) at 250, 350 and 500 mu m to determine the far-infrared (FIR) properties of 50 broad
absorption line quasars (BAL QSOs). Our sample contains 49 high-ionization BAL QSOs
(HiBALSs) and one low-ionization BAL QSO (LoBAL) which are compared against a sample of
329 non-BAL QSOs. These samples are matched over the redshift range 1.5 <=z < 2.3 and in
absolute i-band magnitude over the range -28 <= M-i <= -24. Of these, three BAL QSOs (HiBALS)
and 27 non-BAL QSOs are detected at the >5 sigma level. We calculate star formation rates (SFRs)
for our individually detected HIBAL QSOs and the non-detected LOBAL QSO as well as average
SFRs for the BAL and non-BAL QSO samples based on stacking the Herschel data. We find no
difference between the HiBAL and non-BAL QSO samples in the FIR, even when separated based
on differing BAL QSO classifications. Using Mrk 231 as a template, the weighted mean SFR is
estimated to be approximate to 240 +/- 21M(circle dot) yr(-1) for the full sample, although this
figure should be treated as an upper limit if active galactic nucleus (AGN)-heated dust makes a
contribution to the FIR emission. Despite tentative claims in the literature, we do not find a
dependence of C IV equivalent width on FIR emission, suggesting that the strength of any outflow
in these objects is not linked to their FIR output. These results strongly suggest that BAL QSOs
(more specifically HiBALS) can be accommodated within a simple AGN unified scheme in which
our line of sight to the nucleus intersects outflowing material. Models in which HiBALs are
caught towards the end of a period of enhanced spheroid and black hole growth, during which a
wind terminates the star formation activity, are not supported by the observed FIR properties.

N\ JE5 1 WOS:000311413500027

TEFf English

SCHAZSIY: Article

1B L4 1A]: galaxies: active; galaxies: photometry; quasars: absorption lines

KeyWords Plus: DIGITAL SKY SURVEY; ACTIVE GALACTIC NUCLEI; SCIENCE
DEMONSTRATION PHASE; MIDINFRARED SPECTRAL PROPERTIES; EARLY DATA
RELEASE; 3RD DATA RELEASE; MINI-BAL QUASAR; GALAXY FORMATION; AGN
FEEDBACK; BLACK-HOLES

Hitik: [Orjales, J. M. Cao; Stevens, J. A.; Jarvis, M. J.; Smith, D. J. B.; Hardcastle, M. J.] Univ



Hertfordshire, Sci & Technol Res Inst, Ctr Astrophys Res, Hatfield AL10 9AB, Herts, England
[Jarvis, M. J.] Univ Western Cape, Dept Phys, ZA-7535 Cape Town, South Africa

[Auld, R.; Eales, S.; Valiante, E.] Cardiff Univ, Sch Phys & Astron, Cardiff CF24 3AA, S Glam,
Wales

[Baes, M.] Univ Ghent, Sterrenkundig Observ, B-9000 Ghent, Belgium

[Cava, A.] Univ Complutense Madrid, Fac CC Fis, Dept Astrofis, E-28040 Madrid, Spain
[Clements, D. L.; Dariush, A.; Hopwood, R.] Univ London Imperial Coll Sci Technol & Med,
Dept Phys, London SW7 2AZ, England

[Cooray, A.] Univ Calif Irvine, Dept Phys & Astron, Irvine, CA 92697 USA

[Coppin, K.] McGill Univ, Dept Phys, Montreal, PQ H3A 2T8, Canada

[De Zotti, G.] INAF Osservatorio Astron Padova, 1-35122 Padua, Italy

[De Zotti, G.] SISSA, 1-34136 Trieste, Italy

[Dunne, L.; Maddox, S.] Univ Canterbury, Dept Phys & Astron, Christchurch 8140, New Zealand
[Dye, S.; Hoyos, C.] Univ Nottingham, Sch Phys & Astron, Nottingham NG7 2RD, England
[Hopwood, R.] Open Univ, Dept Phys Sci, Milton Keynes MK7 6AA, Bucks, England

[Ibar, E.; Ivison, R. J.] Royal Observ, Sci & Technol Facil Council, UK Astron Technol Cir,
Edinburgh EH9 3HJ, Midlothian, Scotland

[Ivison, R. J.] Univ Edinburgh, Inst Astron, Edinburgh EH9 3HJ, Midlothian, Scotland

[Page, M. J.] Univ Coll London, Mullard Space Sci Lab, Dorking RH5 6NT, Surrey, England
IIRAEE HhE: Orjales, IMC (BB H{E #),Univ Hertfordshire, Sci & Technol Res Inst, Ctr
Astrophys Res, Hatfield AL10 9AB, Herts, England.

F TR 431k jel0acd@herts.ac.uk

H AR 7 - WILEY-BLACKWELL

R HbE: 111 RIVER ST, HOBOKEN 07030-5774, NJ USA

Web of Science 257l]: Astronomy & Astrophysics

fifF 7275 1) Astronomy & Astrophysics

IDS 5:041PK

ISSN: 0035-8711

29 FIFRIE H R4 FR 46 5 : MON NOT R ASTRON SOC

ISO Sk H AR44E 5 - Mon. Not. Roy. Astron. Soc.

SRV HE R DA T 10



