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Abstract. We analyse high-resolution VIHUVES spectra of the low-ionization intrinsic absorber oled in the BAL QSO
SDSS J001130.5805550.7. Two narrow absorption systems at velocitigé80 km s* and—-22000 km s' are detected. The
low-velocity system is part of the broad absorption line (BAvhile the high-velocity one is well detached. While mpatrow
absorption components are only detected in the high-itinizapecies, the lowest velocity component is detectedih high-
and low-ionization species, including in the excitedr'Sand Cu* lines. From the analysis of doublet lines, we find that the
narrow absorption lines at the low-velocity end of the BAbugh are completely saturated but do not reach zero flux; thei
profiles being dominated by a velocity-dependent coverawjok. The covering factor is significantly smaller for Mghan

for Sitv and Nv, which demonstrates the intrinsic nature of absorber. Rtwmanalysis of the excited 81 and Cu* lines

in the lowest velocity component, we find an electron density0® cm 3. Assuming photoionization equilibrium, we derive
a distance~ 20 kpc between the low-ionization region and the quasar. ddre correspondence in velocity of the high- and
low-ionization features suggests that all these speciest briclosely associated, hence formed at the same disthrcg®
kpc, much higher than the distance usually assumed for BAbudiers.
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1. Introduction also appear redshifted up t02000 km s'even though they
. ) ) ) ... are frequently blueshifted. Since common doublet traorsdti
Intrinsic absorption lines in quasars are usually claskifie are resolved in NALs using high-resolution spectroscdpsyt
broad absorption lines (BALs) or narrow absorption Iine(,sonstitute useful diagnostics of the quasar environmeimé. T
(NALs). These absorption line systems are to be OIiStinszr‘so-called mini-BALs (e.g. Churchill et dl._.1999) have imbex-

from cosmologically “intervening” systems unrelated @ thyiate apsorption widths, i.e. FWHM between a few hundred
quasar environment (Barlow et al. 1997). and 2000 km gt

Broad (velocity width FWHM> 2000 km s?) troughs - .
( y wie : ) g BALs and NALs indicate that outflows from Active
(BALs) are detected in roughly 15% of optically selecte ; : ; . .
. alactic Nuclei span a large range of velocity widths. While

guasars (Hewett & Foltz 2003, Reichard etlal._2003b). They: . : :

. ) T is known that NALs may form in various environments
are blueshifted with respect to the QSO emission lines. B Ty

amann et al_2001 and references therein), it is not clear

outflows occur at velocities of typically Q:S(V_Veyr_nan_n et al: whether at least some of them are directly related to the BAL
1991). Most BAL QSOs have absorption in high-ionization
7 . "~ phenomenon. In some rare cases, NALs and BALs may be ob-
species like Gv 11549, Siv 211397 and N 11240. A minority : o ; )
. o served in the same quasar, providing an opportunity to tjrec
of them also show absorption due to lower ionization Species | hate this issue
(LoBAL) such as Mgi 12798 or Al 11857. 9 '

NALs have velocity widths of at most a few hundred In this paper we report high-resolution spectroscopy of
km s, NALS are not only observed at redshiftgs ~ zem but SDSS J001130.5805550.7 (hereafter SDSS JO@ND55;

also at blueshifted velocities comparable to those seerln g Schneider et al_2002) discovered in the Sloan Digital Sky
QSOs (Barlow et al. 1997, Hamann et[al._1997a). NALs cz§+""_ey (York e.t al.2000). This object s one of th0® quasar
candidates (Richards et al._2002) for which the survey is ob-
* Based on observations collected at the European South&ining redshifts, in addition to the 10° galaxies which com-
Observatory, Cerro Paranal, Chile (ESO 267.A-5698) prise the bulk of the spectroscopic targets (Blanton GiCA32,
** Research Associate FNRS (Belgium) selected from astrometrically calibrated drift-scanmadging
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w ‘ ‘ ‘ SDSS J00140055 also provides a rare opportunity to derive
SDSS J001130.56+005550.7
e

the electron gas density and to constrain the distance tkthe
sorber.

Observations are reported in S€dt. 2 and the charactsristic
of the spectrum in Sedfl 3. The narrow lines are analysed in
Sect[# in order to establish their intrinsic nature, to estd
the covering factor of the fferent ions, and to estimate the
electron density in the flow using excited lines. Discussind
conclusions form the last section.
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2. UVES observations

Observations of several SDSS BAL quasars were obtained on
‘ ; pe g il UT 10-12 Aug 2001 using the ESO Very Large Telescope
36 37 3.8 39 (VLT) Unit 2 (Kueyen) and the Ultraviolet-Visual Echelle
Log Wavelength (b Spectrograph (UVES). Part of these observations are eport
T Al . t ‘ in Hall et al. [Z00B).
Si IV c v For SDSS J00140055 two hour-long exposures were se-
cured in the UVES DIC2 43#860 standard setting (Kaufer et
al. [2001) with the depolarizer inserted. A %lit and a X2
1 4 CCD binning were used, yielding an overall spectral resolu-
tion R =~ 40000 (7.5 km 3t). Taking into account the fact that
some orders are not useful due to bad signal to nois¢goand
strong artifacts, good quality spectra were obtained irses-
tral rangesi1 3760-4980 A4 6700-8510 A andid 8660—
10420 A.
Each exposure was reduced individually using the dedi-
cated UVES pipeline (Ballester et AI._2Z000) developed withi
the ESO Munich Image Data Analysis System (MIDAS).
o N A 1 s 71— Optimal extraction of the spectra was performed, includiing
4200 4400 4600 4800 5000 5200 multaneous rejection of cosmic ray hits and subtractiomef t
Wavelength (4 sky spectrum. Telluric absorption lines were removed fer th

Fig. 1. SDSS spectrunR ~ 2000) of SDSS J0010055.Top: ed setting with the use of observations of telluric staddar
the full spectrum.F, is in units of 10%7 ergs cm? st stars, shifted in velocity according to thefférent times of the

A-1, Bottom: a portion of the spectrum illustrating thenSi OPservations and scaled in intensity according to the a@sma

A1 1393.75, 1402.77 and 1€ 11 1548.20, 1550.78 doublets difference. Additional cosmic ray rejection was done by a de-
Absorption lines a = 2.29071 (part of system A) and at tailed comparison of the two exposures, before co-addétiah
2.05844 (part of system B) are indicated merging. The final 1-D spectrum was rebinned on a vacuum

heliocentric scale.

Relative Fy

data (Gunn et al._ 1998, Pier et Al._2D03) on the ShfSz 3 Overview of the spectrum
AB asinh magnitude system (Fukugita et[al._1996, Lupton et
al.[1999, Hogg et al.”2001, Stoughton etlal. 24002, Smith et 8DSS J00140055 is a high redshifizty, ~ 2.3) low-ionization
2002). BAL QSO. Since only the rest-framél 1140-1510 A a4
SDSS J00140055 has strong intrinsic absorption extend2040-2590 A and.A 2630-3160 A are covered by UVES spec-
ing up to a velocity 0f~5500 km st in Civ. It just misses tra, Civ 11549 is not observed. We show in Fig. 1 a portion of
formal classification as a BAL QSO: the balnicity index dethe SDSS spectrum illustrating this spectral region (Sictate
fined by Weymann et al{19B1) is measured to be zero usigigal [200R).
the method of Reichard et al. {2003a). However, it has a value From the peak of the Mg emission line at1 2803 A
of 2040 km s* on the absorption index scale designed by Hal the UVES spectrum, we adopt a systemic redshifizpf
etal. [200R) to include troughs too narrow or close to thesqua= 2.29263. This is slightly lower than the SDSS redshift of
redshift for consideration by the balnicity index. Since tbr- z = 2.30576 (Schneider et dl._2002), but the SDSS spectrum
mal classification is rather arbitrary and non-physicalcee- does not include the Mgemission line. The exact value does
sider SDSS JOOEI0055 as a BAL QSO in the following. not particularly matter, since all our discussions are ioGity
SDSS J00140055 shows both high- and low-ionizatiorspace.
absorptions resolved into narrow components, togethdr wit Several narrow absorption line systems may be identified
a well-detached high-velocitgaps < Zem narrow line sys- in the UVES spectrum of SDSS JOG40055. The character-
tem. Because some absorption arises from excited levédsics of the systems studied in the present paper are export
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Table 1. The absorption systems studied in this paper 4. Analysis of the spectrum
System Zobs FWHM 4.1. Partial line-of-sight covering
' +0.00004 174 The ability to measure unblended features from two linehef t
e  2zremoooooz 27
A3 2 28626+ 0.00003 62 same ion allows us to solve separately for tftecive cover-
B1 2'_05844; 0:00002 104 ing factor and real optical depth, and to establish therisici
B2 2.05740+ 0.00003 24 nature of the absorbers (e.g. Barlow & Sardent1997).

If the absorption region covers a fracti@) of the quasar
light with an optical depth, then for unblended doublet ab-
sorption lines we have (e.g. Hall et al. 2003):

b = 1-Cy(1l-€™)

in Table[l. FWHM (in km s!) are measured from the 8i |1 = 1-C,(1-€e%°™) 1)

and Cwv lines for which these absorption lines are best seen. hich we deri

System A consists of a cluster of resolved narrow lines at fffgm which we derive

low-velocity end of the BAL trough seen inthe SDSSlowreso-  1+12-2] B 1-1
C,=—r—°-1 d v 2

lution spectrum (Figﬂ;). It i§ well defined angl resolved imv_Si VT 14 =21, an er=41- C, 2)

as well as in Mgi, making this system well suited for a detailed ) _ _ o

analysis. The higher velocity components seen in theBAL wherelp andl, are the normalized residual intensities in the

trough (Fig[l) appear broad, shallow or blended in the yvedue and red lines of the_ doublet (Wh?n the blue line is also

spectrum of Siv and Nv and undetected in Mg such that the strongest). The solgtlon fax, —ande ™v— |szonly physical

they are not further considered in the analysis. While spsie (0 <Cv <1)whenO<If<lp <I; < 1. WhenlF =1, Cy =1

is part of the BAL and superimposed on the broad emissigHd the line profile is determined solely by the opadﬁy< lp

system B is a high-velocity narrow absorption system well dénpliesCy < 1. Whenl; = Ip, I; = 1 - C, and the line profile

tached from the BAL trough and the broad emission (Hg. 1§ saturated and essentially determined by the coveringrfac

Additional (FWHM = 18 km s1) intervening systems are also This analysis requires the residual intensities to be nbrma

detected az = 1.77889 in Gv, Siv and Mg, atz= 1.77791 ized to the underlying continuum. Since the absorptionsline
in C1v, and aiz = 0.48727 in Mgr. atz =~ 2.29 deeply cut the broad emission, we assume that the

absorption also covers the emission, and we adopt a local con

Portions of the UVES spectrum are illustrated in Elg. 2. Thg,,m that includes the broad emission. We will see belaw th
absorption system Al is seen in the high- and low-ionizatigg;g hypothesis is adequate.

species N, Sitv, Mgu, Sin, Cu and Hi, including Sin* and
Cu* excited states. No Reabsorption is detected. The veloc- . _
ity correspondence indicates that all the observed speuiss 4.1.1. The low-velocity absorption system

be physically associated. Component Al is definitely bmadf?esults for the low-velocity absorption system A are given i

7 L 1
than the typical thermal velocity widths(10 km s*, Barlow £y = Athough some parts of the line profiles are noisy or sa
& Sargen{1997). No ionization dependent velocity Stramcurated, a solution to Egs. (1) - (2) is found for most data fsoin

tion can be observed in this componentffBient behavior in the absorption profiles, apart from a few relatively narro

IS seen n gom.ponents_AZ and A3, ,Wh'Ch are not detecte‘j“gbikes”dueto photon noise, incorrect background sukivagc
f[he Iow—|on|zat|oq SPecies but only in W S,”V' and_ Ly It o contamination by other lines. These results are not \emy s
IS v_vorth e”_‘phas'z'ﬂg that broad _absorpnon at higher Veloﬁfive to small modifications to the adopted local continuum
ity Is seen n Qv, Sirv and Ny Wh'le _only the narrow com- A clear trend is observed especially in the lowest veloc-
ponent Al is clearly detected in Mgin agreement with the ity component Al: the line profiles are mostly determined by

fact that low-ionization features are more often found & th|, velocity-dependent covering factor while the absorps
low-velocity ends of BAL troughs (Voit et dl._19P3). Note thacompletely saturated; remarkaltély™ ~ 0 all throughout the

the important diagnostic line Mgl 2853 is not detected in profiles. This complete saturation prevents the deternoinat

SDSS J001#0055. of column densities. For Mgand Siwv it is quite clear that the
The other interesting feature is the detached narrow absanprmalized residual intensitésandly, are identical within the
tion system with a velocity 20000 km s*. This high-velocity uncertainties. Since these intensities were normalizaddoal
system is detected in the high-ionization species only atdhn continuum including dferent amounts of broad emission at the
the low-ionization ones (i.e. not in Sinor Cii; Mg and Lye  wavelength of each doublet, the absorption must cover fpart o
atz ~ 2.05 are not in the observed UVES spectral range). Ittise broad emission region, justifying our hypothesis agrost
relatively narrow and clearly separated from the BAL trouglori. Components A2 and A3 in 8i and Nv do follow the same
which reaches only 5500 km s? (Fig.[). Two major compo- trend, although a spike obviously contaminates thegxofile
nents (named B1 and B2) are identified in ther Gne, while between components A2 and A3.
several narrower (15 — 20 knT'sFWHM) components form The covering factor is also dependent on the ionization.
the unsaturated 8i line. The fact that component B1 is deApart from the fact that the components A2 and A3 are not
tected in Nv is suggestive of an intrinsic origin. seen in Mg, the covering factor of the Mg component A1
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Fig.4. Same as Fifl3 but for the high-velocity absorption sys-
tem B

reaches a maximum value of only0.5, smoothly decreasing
to lower and higher velocities. For i and Nv the derived
covering factor has a broader profile with a maximum value
reaching nearly complete covering. No significarifatence is
seen between 8i and Nv.

4.1.2. The high-velocity absorption system

Results for the high-velocity narrow absorption system & ar
given in Fig[4. Nv data are not illustrated due to the poor sig-
nal to noise (Figld2). Moreover Nin the higher velocity com-
ponent B2 is contaminated by interveningaLgbsorption, and
nothing clear can be derived about its nature.

Fig. 3. The covering factor and opacity of resonance doublets The Civ B1 component appears black and saturated at all
seen in the low-velocity absorption system A and comput&glocities indicating that it must fully cover the contimau
from Eq. (2). From top to bottom: the normalized residual iremitting region (there is no longer emission at these ve&m)i
tensitiesl, (blue) and (red); the normalized residual intensity ~ More interesting is the covering factor derived fornSi

Ip (blue) and the square of the normalized residual intendityAlthough the data are noisier than in systemlAx< Iy for the

(black); the covering facto€,; the opacity expressed as™.

four absorption sub-troughs seen in the B1 component, corre

Horizontal dashed lines indicates the range [0,1] over whigponding to a velocity-dependent covering factor varyieg b
these quantities have a physical meaning. Unphysical salfie twveen 0.9 and 0.5. This indication of partial covering suppo
C, ande ™ have been cut to a maximum of 1.1 and a minimum

of -0.1
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Fig.5. Part o_f the spectrum iIIu_strating the1101133f1.53,_ Gr* Fig.6. Cu and Sin column density ratiodN(X*)/N(X) as a
A1335.70, Sit 11260.42, and Si* 11264.76 transitions in sys- ¢ ,ction of the electron density, in cm3. The Sin curves are

tem Al (cf. FIQ.D). In order to empha3|ze these features, i@ ojed with the electron temperature; the €rves follow the

spectra are divided by a local continuum, and smoothed WS; 1 trend.

ing median filtering on 20 km$ boxes. The vertical marks

indicate the velocities predicted for these absorptioadiat

z= 229071 (Al). The population ratio of the upper excited level 2 to the
lower resonance level 1 may be written (Osterbiiock 1989)

N> Q12

021
— = Ne—=
N “Axn

1+ ne—=)"1t
(+ EA21) s

3)
the hypothesis that this high-velocity component is irgigrio assuming equilibrium between collisional excitation, lieol
the QSO. Detection of variability would nevertheless beulse sional de-excitation and radiative de-excitatiod,; is the
to confirm this result. radiative de-excitation rata)e is the electron densitygy; =

1/2 - _ 1 o Ero/kT- oy
Confirming the intrinsic nature of this high-velocity namro 8629 10°T2g, (1, 2) andds2 = Q2102 g te BT, 9 =
component would be interesting: high-velocity NALs are né; @ndgz = 4 are the statistical weights of levels 1 and=2; is

uncommon but they are rarely seen in BAL QSOs (HamanntBE diference of energy between levels 1 and 2s the elec-
al.[T997h). tron temperature; anf)(1, 2) is the collision strength, which

is only slightly dependent on the temperature (e.g. Hayes &
Nussbaumel_1984). For 8i 11264.8,A»; = 2.13 10* s,
4.2. Absorption from excited levels: electron density Q(1,2) = 5.58, andE;, = 3.56 10 eV (corresponding to the
and distance to the absorbers fine-structure transition [Si at A 34.8um); for Cu* 11335.7,
Ay = 2.29 10% 7%, Q(1,2) = 2.90, andE;, = 7.86 103 eV
Excited-state narrow absorption lines ofuC 11335.7 and (corresponding to the fine-structure transitionnfGt 4 158
Sin* 11264.8 are clearly detected in the component Al in then) (data from Osterbrock 1989, and from The Atomic Line
spectrum of SDSS J001D055 (Fig[h). These features arisé-ist v2.04).
from ground multiplets that behave approximately as twalle ~ Eq. (3) has been used to compute the &hd Sin column
atoms, the level populations being controlled by collisiondensity ratios for several values of the electron densitytam-
processes and radiative decays (Bahcall & \WoIf 1968, Morierature. Results are illustrated in Hi§j. 6 and can be used as
et al.[198B, Osterbrodk 1989). The strength of the absarptidiagnostic. Itis interesting to note thatiSand Cu are sensitive
lines from the excited fine-structure levelsrt€11335.7 and to different —although overlapping— electron density ranges.
Sin* 11264.8 can be directly compared to the resonance tran- Looking at Fig[h we can see that® 11335.7 is stronger
sitions Cn 21334.5 and Si 11260.4 in order to estimate thethan Cu 11334.5 while Sir* 11264.8 is approximately equal
electron density needed to populate the upper level. Natie tto Sin 211260.4. Although the signal to noise is not optimal
the very close transitions 8f 11264.74 and Si* 11265.00 and uncertainties on the location of the continuum are |arge
—as well as G* 11335.66 and @* 11335.71- are considered—; . . . o .
as a single transition at thgef -weighted wavelength, keeping In prlnCIpIe,. excitation by mfrargd rad|at|oq 'S glso PbSs.
’ However, for this excitation mechanism to be significantyvew

in mind that one of th? _tranS|t_|ons is much strqilger. AISaanoélectron densities are required, hence extremely largardises of the
that the weaker transitions $i11304.37 and Si* 11309.27 |4y jonization clouds from the photoionization sourceeBv the in-

are not detected, despite of confusion withvSrom absorp- frared source is extended, this requires infrared flux diessinuch
tion system B and an instrumental artifact (seen in all UVE&rger than expected for a typical quasar, and SDSS J@iiz5, un-
spectra from the observing run), respectively. detected by IRAS, is not an infrared-luminous quasar.
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we estimateN(Cur*)/N(Cu) =~ 1.6+0.3 andN(Sin*)/N(Sin) 5. Discussion and Conclusions
1.1+0.35. These values were first obtained by integrating t%e f th _ its of wdv is that th b
optical depths over the excited- and ground-state line Ipsofi netp € main retsu S0 (t)ltjrrl slu y ISI .";l zn?rtrhOWBiL-
and then computing their ratio. Also, in order to ensure thp'Ptlon components seen at the low-velocily end ot the .
the same parts of the profiles are considered, the optic#thde oughs are comp_letely saturated_, their _prqflle_s being domi
ratio was computed as a function of the velocity, and then t gte_d by the_coyermg factor. yelocny and ionization defsm
mean ratio evaluated. Both methods give similar resulte T artial covering is often seen in NALS (Barlow & Sargenilio97

uncertainties are estimated by considering the ratiosirdda amann et al 2Z001), and has also been reported for mini-BAL

with these two methods, as well as various binning values a@'adKBAlL ??C;%é?raz\ggtglj 9;'39{ Slr'ggggd _i‘fhpet'tj(i.a T 2000,
locations of the underlying continuum. € Rooletal y <0, Hall et al, ). The partial cove

ing proves the intrinsic nature of the absorbers.

According to Fig[B, the measured values roughly agree However, our most intriguing result is the distance between
within the uncertainties to indicate an electron densino~  the jonizing source and the absorber that we derived on the ba
3, the value derived from € being smaller than the one de=;js of the excited lines. BALs are usually thought to be faime
rived from Sim. The overall agreement between the @nd mych closer to the central engine, at distaneed1 — 1 pc,

Sin behaviors supports the assumptions underlying Eq. (Rughly four to five orders of magnitude smaller than the dis-
However, these column density ratios have been computedg@grce of~ 20 kpc we have measured. Our estimate is clearly
suming complete covering( = 1), which is most probably yncertain, but the errors cannot explain such a larfjergince.

not true. When there is partial covering, unabsorbed flux iS Note that the G* and Sir* must be related to the other ab-
added to the line profiles with the result that intensitifett  sorption features. The correspondence in velocity of tga-hi
ences between two lines are attenuated. Correcting folaparknd jow-ionization features in component Al (Fis. 2 Bhd 5)
covering will restore these filerences. Taking partial coveringdea”y indicate that all species must form at roughly theesa
into account could then increadCu*)/N(Cn) and decrease |ocation. Also, the continuity of the opacity and coveriagtor
N(Siu*)/N(Sim), which would result in a better agreement besrgperties towards the higher velocity components A2 and A3
tween the electron densities derived from both specieddn {Fig.[@) suggests a common formation for these components
following we conservatively adopt.2 < logne < 3.4, the oo, The components of the absorbing system A are definitely
lower and higher values corresponding to the values oldaingst of the BAL outflow because of their association with the
from Cu and Sin respectively, withl = 10° K. high-ionization features seen in the widervGBAL (cf. the

With the reasonable assumption that the gas is in photoié¥PSS low-resolution spectrum in FIg. 1).
ization equilibrium with the quasar radiation field, theatten Itis therefore likely that the BAL formation region (BALR)
density can be combined with the ionization paramétero  in SDSS J00140055 — at least for component A — is at
estimate the distancebetween the absorber and the quasanuch higher distance than commonly thought. In fact, small
Hamann et al[{2001) give BALR distances are based more on theoretical considegtion

than on direct observational evidence. Here we summaree th
few direct estimates that have been made of the distances to
m 1/2 confirmed intrinsic outflows; all distances have been caeder
= ( ) (4) to our cosmology (Sect. 4.2).
Two NALs that have undergone time variability have
thereby confirmed themselves as intrinsic and yielded upper

whereL,, is the luminosity density at the Lyman limiby limits to their distances in the kiloparsep rangel kpc in

is the total hydrogen density, and the power-law spectral UM 675 (Hamann etal. 1997b), ard2 kpc in QSO 2343125
coefficient in the Lyman continuum. The ionization paramdHamann et al. 1997c). _

ter U is constrained by the simultaneous presence ofuMg ~ Large distances have been inferred from the presence of
and Nv in the narrow component A1, which requireg.8 < Cu* or Sin* absorption in two other NALs which are known to
logU < —2.5 for ionization fractions- 1% for both ions, ac- be intrinsic absorbers due to partial covering: 20 kpc fod3C
cording to the calculations of Hamann & Ferlafid (1999). W&tamann et al. _2_0()?.)’and> 570 pc for APM 082795255
adopt log) = —2.8 for ease of comparison with Hamann etSrianand & Petitjiean 2000). _

al. (2001). We estimate,, ~ 2.5 16° ergs s! Hz! by ex- A related but distinct technique is the use of numerous
trapolating the flux measured in the low-resolution SDS@spd-€n absorption lines to estimate absorber distances. Usig thi
trum (assuming a cosmology witHo = 70 km s Mpc, method,r ~ 310 pc has been measured for the low-velocity
Qu = 0.3, andQ, = 0.7, Pen et al-1999). Adopting, ~ ne, System in FIRST J084044:363328, whereas ~ 1.35 pc is

anda = -1.6, again for ease of comparison with Hamann et gpund for the high-velocity system in the same object usiiig d
(2007), we find a distance 9 kpcr < 37 kpc. This range of ferent diagnostic (de Kool et al. 2002b). However, analgsis
values reflects or_1|y the uncertaintiesmthe distance wogld 2 Note that 3C 191 is a radio-loud quasar, whereas
be 30% smaller if we had used loly= -2.5. We emphasize gspss 300110055 is radio-quiet by virtue of its non-detection
that this distance is only a rough estimate, and in particulg the FIRST survey (Becker et 4_1995). Absorbers apphreain
relies upon the assumption of a uniformly dense outflow, 88 found at large distances from the ionizing source in bdtR®R
discussed in the next section. and RQQs.

4drch(—a)nyU
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the similar NAL in FIRST J1214424280329 yielded a small how such distant outflows could be common, for several rea-
distance range 1 — 30 pc for the entire outflow (de Kool et al.sons. The usual problems of cloud (or density inhomogeheity
20024), similar to that found for LBQS 0059-2735 (Wampler survival and confinement (e.g. Hamann efal. 2001, de Kool et
al.[199%). The largest distance found by this method has be#riZ001) are exacerbated by the requirement that such-struc
for the low-ionization BAL in FIRST J104459%4865605 (de tures must survive for the time needed to reach such large dis
Kool et al.[2001). On the basis of excitediFines and veloc- tances. Also, if such outflows are seen~ii0% of quasars,
ity correspondence between irand Mgu lines,r ~ 630 pc they cover somewhere betweeth0% of the unobscured lines
was found. We emphasize that — again based on velocity comésight around all quasars and all such sightlines-i0%
spondence — our high distance estimate in SDSS JA0035 of quasars at distances o0 kpc, implying outflows of very
also applies to the high-ionization absorbers and not antlye¢  large masses{(10° — 10°Mg; Hamann et al_2001).
low-ionization ones, as found in FIRST J104458365605. It is worth noting that the observed partial covering may

However, Everett et al {20D2) model a multiphase outfloin fact be due to additional emission from an extended re-
at onlyr ~ 4 pc that can reproduce the observations of FIRSjJion of scatterers comparable in size to the BALR. Such a
J104459.6 365605, including the density measurements useeljion has already been suggested to explain spectropolari
by de Kool et al. to infer a much larger distance. In themetric measurements (Cohen etlal. 1995, Goodrich & Miller
model the intrinsic outflow does not have a constant dens[fiB9%) but its size and location have never been directly mea-
but instead consists of a relatively low-density, highization sured. Resonance scattering in a roughly axially symmetric
wind with embedded higher-density, lower-ionization @leu BALR could also explain abnormal doublet line ratios usu-
Absorption in the high-ionization wind modifies the speatru ally interpreted as partial covering (e.g. Branch et"al.Z)00
seen by the outer region of the wind and the low-ionizatidBpectropolarimetry could provide some tests of these ngpot
clouds, d¢ectively reducing the value df;, in Eq. (4) and ses.
thereby decreasing the inferred distance. The ionizatimh a  Whether our results are generic to BAL QSOs is not clear.
density in the wind decrease with increasing distance urifihe objects for which BALR sizes have been measured so far
species such as keand Mgu are present at the required. show absorption somewhat intermediate between mini-BALs
Denser clouds embedded in the flow at that distance are amd BALs, rather than the very wide and deep troughs often
voked to produce Mgabsorption at the same velocities asiFeseen in BAL QSOs. Perhaps these intermediate objects have
and Mg. different outflows, or represent an older evolutionary stage of

Everett et al. claim that a multiphase outflow at a small dithe BAL QSO phenomenon when most of the material has dis-
tance from the ionizing source could also explain the absogipated, preferentially leaving behind denser clumps.
tion in 3C 191. Hamann et al. do in fact state that the outflow Clearly these results are puzzling and raise many questions
in 3C 191 must span a range of densities (or distances) to &-determine the range of distances spanned by intrinsic out
plain the presence of Nand Mg at the same velocities. A flows will require detailed study of other, similar objectiiw
range of densities could also be present in SDSS J00035 Cu* and Sin* absorption, including photoionization modeling
but is not required, because Mg not detected. In any caseto determine if multiphase models can explain such outflows.
the density diagnostics used to infer large absorber distan
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Fig. 2. Portions of the UVES spectrum of SDSS J080055 illustrating the absorption line systems A and B definethble[].
System B is best seen intCand system A in Siv (Civ atz ~ 2.29 is outside the observed UVES spectral range). Thedwoitp
transitions are indicated: W1 1238.82, 1242.80, & A1 1548.20, 1550.78, S A4 1393.75, 1402.77, Mg A1 2796.35,
2803.53, Sir 11 1260.42, 1264.74, 1265.00C11 1334.53, 1335.66, 1335.71, andd.y 1215.67. For clarity, the two reddest
and very close transitions of Siand Cu are represented by single marks at the mean wavelengtlisualbf those transitions
are excited-state transitions. Absorption from the higleuity system B is not detected inisor Cui, and therefore is not plotted
although it lies well within the observed UVES spectral rari§in 4 1260.42 could be present in system B1 but the detection
is not convincing). Narrow intervening MgaAa 2796.35, 2803.53 absorption contaminates the &isorption of system A2.
Narrow intervening Gv 11548.20 lines are seen slightly longward of thevSibsorption from system B, along with a broader
instrumental artifact. All spectra are plotted on a velpsitale of yc = (R? - 1)/(R? + 1) whereR = (1 + Zsys) Ao/ Aobs, dobs
being the observed wavelength, the laboratory vacuum rest wavelength of the red transitiotine multiplets, andzys the
systemic redshift of the quasar.
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