PHYSICAL CONDITIONS IN OUTFLOW QUASARS
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ABSTRACT

We present a detailed analysis of several high-redshift (2.5 < z < 4.2) quasars presenting resolved absorption doublets

(such as CIV, SilV and NV) in their spectra, based on high-resolution WHT+ISIS observations: 0217-0854, 084440503,

1236+4533 and 1624+3758, which have known radio counterparts observed by the VLA FIRST survey; and 090840658
and 1210+5256. Covering factors and column densities of several atomic species in the absorbing gas have been measured

by comparison of the residual intensities in the two components of the doublets. From these, the ionisation parameters
have been estimated providing constraints on the distance of the gas from the nucleus (for plausible assumed values of
electron densities), and therefore the kinetic luminosity of the outflow. We infer that the outflows studied here are not
energetic enough to significantly contribute to AGN feedback processes since the maximum percentage of the kinetic
luminosity with respect to the bolometric luminosity of the quasar is < 0.003 %.

1. INTRODUCTION

Outflows from Active Galactic Nuclei (AGNs) are an important diagnostic of the physical conditions
in the inner regions of AGN. Their kinetic luminosities Ej. let us describe the role that outflows may
play in various AGN feedback mechanisms (e.g. evolution of their host galaxies and enrichment of
the intergalactic medium) (Elvis 2006). To derive Ey, it’s necessary to estimate the distance of the
outflow from the quasar nucleus.

Broad Absorption Line (BAL) quasars (10 - 20 % of all quasars) are characterised by extended absorp-
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Table 4: Estimates of the distance R between the nucleus of the quasar 0217-0854 and the absorber (e) and the kinetic luminosity Ej, of
the outflow (2 ~ 2.363; ~ —18090 km/s). The columns give: (3) distance estimate, R;, and (5) kinetic luminosity estimate, Ej;, using
typical values for the electron densities of the Broad Line Region (BLR) (n. ~ 10%° — 108 em ™3, e.g. Osterbrock 1993, Tavecchio &
Ghisellini 2008); (4) distance estimate, R;;, and (6) kinetic luminosity estimate, Eki, using typical values found recently for outflows in
quasars (n, ~ 10%° — 10> em ™3, e.g. Dunn et al. 2010, Bautista et al. 2010); (7) maximum percentage of the kinetic luminosity with
respect to the bolometric luminosity of the quasar.

tion troughs in the blue wings of ionised UV resonance emission lines. The absorption is thought to be
caused by outflows of gas with velocities up to ~ 0.2 ¢ (Hewett & Foltz 2003). Since these absorptions
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Medium-resolution (R ~ 7000) spectra of the quasars were obtained with the Intermediate dispersion 5300 5400 5500 5600 5700 5800
Spectrograph and Imaging System (ISIS) dual-arm spectrograph on the 4.2m William Herschel Tele-
scope (WHT). The data were reduced in the usual way, using standard packages in IRAF for the bias . 1.5F T | 3
. . . . . E . R | =
subtraction, flat fielding, cosmic-ray removal and wavelength calibration. S .00 ey o
o ! . | | 1
o i _
= 0.5 B =
4. PHYSICAL PARAMETERS OF THE ABSORBERS gL J | : . =
0.0 o Al G AL —
2 - ‘am At S At -
4.1. 0217-0854 6200 6300 6400 6500 6600 6700

Wavelength (A
The BAL quasar 0217-0854, at redshift z = 2.5712, has a known radio counterpart observed by the avelength (4)

VLA FIRST survey. Its magnitude is r = 18.22 and the total radio flux density is 5.6mJy. We present
the WHT spectra in Fig. 1. The absorber (e), ~ —18090 km/s, is thought to be associated to
the central source because in C1v the absorption is well resolved and we find velocity structure. It
this absorber were unrelated, i.e. if it were located in the surrounding host galaxy, or in intervening

calaxies or clouds that happen to be in the line of sight, all the ions would lack velocity structure.
Results for this absorber are shown in Tables 2, 3, & 4.

Figure 1: 0217-0854 WHT spectra. The subscripts correspond to the blue component of the following absorbers: (a) z ~ 2.562; (b)
z ~ 2.546; (c) z ~ 2.534; (d) z ~ 2.454; (e) z ~ 2.363; and (f) z ~ 1.905.

5. CONCLUSIONS AND FUTURE WORK

We have tfound that 0217-0854 has absorbers that are extended from 0.15 — 9 pc if we consider that
they lie in a Broad Line Region and from 2.7 — 27 kpc if we assume the typical values found recently
for outflows in quasars. From these results, we infer that the outflows studied in this quasar are not
energetic enough to significantly impact on its evolution or on the intergalactic medium.
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Alirr 0.35 ~ 18 < .64 lines for the same ion in order to estimate more accurately electron density values which will lead to

a significant improvement in the distance estimate of the outflows.
Table 2: 0217-0854: results for the studied ions of the absorber (e) presented in Fig. 1. The columns give: (2) approximate velocity with

respect to the quasar (unsigned); (6) column density N (x 1022 em=2/(km/s)) (N(v) = 3.77 x 101 f~I\717(v), Savage & Sembach 1991). References
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Table 3: 0217-0854: ionisation parameter estimate for the absorber (e) presented in Fig. 1. The columns give: (3) logarithm of the
ionisation fraction log f; (4) logarithm of the ionisation parameter log U, determined using the results described in Hamann 1997 (right
panel in fig. 2c).
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