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Abstract. Results of a careful analysis of the highly ion-
ized absorption systems, observed over the redshift range
2.198-2.2215 in the 2em = 2.24 HDFS-QSO J2233-606,
are presented. The strength and covering factor of the
O vI and Ne vIII absorption lines suggest that the gas is
closely associated with the AGN. In addition, most of the
lines show signature of partial coverage and the covering
factor varies from species to species. This can be under-
stood if the clouds cover the continuum emission region
completely and only a fraction of the broad emission line
region.

Using photo-ionization models we analyze in more de-
tail the component at z,ps= 2.198, for which we can derive
reliable estimates of column densities for H1 and other
species. Absolute abundances are close to solar but the
[N/C] abundance ratio is larger than solar. This result,
which is consistent with the analysis of high-z QSO broad
emission-lines, confirms the physical association of the ab-
sorbing gas with the AGN. The observed column densities
of N 1v, N v and Ne vii1 favor a two-zone model for the
absorbing region where Ne VvIII is predominantly produced
in the highly ionized zone. It is most likely that in QSO
J2233-606, the region producing the Ne VIII absorption
can not be a warm absorber.

One of the Lya absorption lines at z,ps = 2.2215 has a
flat bottom typical of saturated lines and non-zero resid-
ual intensity in the core, consistent with partial coverage.
There is no metal-line from this Lya cloud detectable in
the spectrum which suggests either large chemical inhomo-
geneities in the gas or that the gas is very highly ionized.
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* Based in part on observations obtained with the
NASA/ESA Hubble Space Telescope by the Space Telescope
Science Institute, which is operated by AURA, Inc., under
NASA contract NAS 5-26555; observations collected at the
European Southern Observatory, La Silla, Chile; and observa-
tions collected at the Anglo-Australian Observatory.

If the latter is true the cloud could have a total hydrogen
column density consistent with that of X-ray absorbers.
It is therefore of first importance to check whether or not
there is an X-ray warm-absorber in front of this QSO.

Key words: quasars: absorption lines, quasars: individ-
ual: J2233-606

1. Introduction

The QSO J2233-606 (2em = 2.24) has been given tremen-
dous interest as it is located in the middle of the STIS
Hubble deep field south making this field an ideal target
for studying the connection between the diffuse gaseous
component of the universe and galaxies (Ferguson 1998).
The spectrum of this QSO shows several associated sys-
tems, (i.e. systems with 2abs ™ Zem ), at Zabs ~ 2.2 with
broad C 1v and N v absorption lines (Sealey et al. 1998,
Savaglio 1998, Outram et al. 1998). HST STIS spectra,
together with the available ground-based data, provide
different pieces of information about these systems over
the rest-wavelength range 375-2800 A.

Associated systems have been intensively studied in
the past few years because they are believed to be inti-
mately related to the central engines of AGNs as: (i) they
frequently show absorption due to high-ionization lines;
(ii) they have been convincingly shown to have metallic-
ities of the order of or above solar (Petitjean et al. 1994,
Savaglio et al. 1994, Hamann 1997); (iii) the absorbing
gas does not cover the background emitting region com-
pletely (Petitjean et al. 1994, Hamann et al. 1997b, Barlow
& Sargent 1997). In a few cases it has been shown that
the optical depth of the high-ionization lines varies with
time on scales of a year (Hamann et al. 1997b) as is the
case for some broad absorption line systems (e.g. Barlow



-U01891 UOISSIWS WINNUTIUOD J[} JO 1Y) Uey) Jo8I1e[

ST YT 9Y} JO UOISUIIXd J1[) SB SIUI| UOISSIwd )OS Y3 Jo
doy uo jusserd saur[ Jo I0}or] SuUlIGA0D 9T} URY) IoSIe] oq
few wnnurpuod 9y} £q pajreurwiop st jey) wnipads O§H
oY) Jo oSuel yjSuseaem oY) I0A0 U9ds saull uorydiosqe jo
1090€] SULI9A0D 9} ‘PIIpPU] "PIEMIOJIYSIRI)S J0U ST SUOL
SNOLIRA I0f 81030€] SULIDA0D 9ATJR[AI 91} JO uoljrjoidiojul
oY} ‘0s[V "%y YrSudeAem Ym suojoyd Surruas uorsal sy
oUII} STUES 9} 8 ISA0D JOU SI0P I JI g oul[ ul J0u jnq ‘(Ty
18us[esem Surpuodsairod 9y} ye Surpjiwe uoldal Yyrg sy}
Sur19A02) T Ul UI Yoe[q 9q SNy} Ued pnop y “YId Y} ut
suotgax jourystp Aqreryeds wolj 9)eulSLIO (S19[qNOP JO 958D
93 UI UAAd) g pue T soulf £q paqiosqe 9q p[nod jey) suo}
-oyd “{1g 2y} ur 2Injonis £10079A xa[dwod 9y) anp pasp
-u *(666T UeUeAeIRURIR URYS 29 PURURLIG) [RIOULS UT ONIY
aq jou peou 31 2°f = T2 gey) skes worjINIUL INO YSnoyg,
*$J9[qNOP 0] g 03 9SO[D ST 4 Jo anfea 9y, (6661

uealyed “8'0 99s) syIdualys 109e([10s0 3y} &f pue If ypm

YN
wef )
‘pue saul] 0M3 93

10} poje[no[ed s1030e] JULISA0D oY) a1e °[ pue [ aisym

1of
L(‘”f +1- (@)%

@ ) e -1 = @

¢ Kq
PoJe[oI oxe SUIl 8y} JO PIOIIUID oY) 03 190dsa1 Ym a L1
-00[eA Aue ye ‘%Y pue Ty ‘soryisusjur enpisal a0y3 ‘(sjerd
-|J[MW IO S$IO[QNOP 9q [[I4 91 A[[ensn) UOl swes 9} WOI}
ojeurSiio %y pue Ty syjSus[esem-1sel UYjim saul] uorpdios
-qe om} JT (6661 UrURARIRURIRURYS 2§ puRUeLIG) suojoyd
JO Iaquinu [e}07 9y} 03 pno[d Julqiosqe ay} £q paj[nodo st
123} 921IN0§ punoidoeq ay} Jo uoidai ayy Aq peonpoid suo}
-oyd Jo IeqUINU 913 JO OIYBI A} ST I9gye] oY ], ‘A[9A1)0odsax
10900y Sur12400 pue yjdap reorydo ay) oxe °f pue o ‘9roym

(1) (u—)eaxf+(f—-1) = 4

‘se U9IlIM 9q ued Yy ‘wnijoads pozi[eurIou
9} Ul £}ISUS)UI [enpisod PaAIssqo oY)} ‘A[ete[durod 92In0s
punoidyoeq oY} I9A0D 10U S90OP PNO[d JUlqIosqe Ue WS

a8eIaA00 TRIMIRd T

‘g UOI}D9G Ul SUOISN[IUO0I INO MRIP PUR § UOIJI9G Ul SUotjes
-198G0 9y} Jo saouanbosuod [ed1sAyd ayj} ssnosip ‘p uorjdag
Ul swa)sAs uorpdIosqe [enpIATPUI 91} PUR ¢ UOI09G UI ejep
9} 9qLIDSAP ‘g UOTIIaG Ul 23eiaA0d [elpred Jo ased UL SAT)
-ISUSP UWIN[0D 9ALISP 0} poyjewr oy} jussaid APeliq op
‘uorjdIosqe IIIA 3N SuoIls Jo UOT}ILI9P snondiquirun oY}
A[readse pue 909-¢£gZL QS 0% HY31S Jo U] oYY UL SUd}
-ss pajerdosse oY) [IeI9P UL SSNISIP 9M SuIMO[[of oY) U]
“e1309ds (), UOISIadsip MO[ YITM
poreStysaaur st uorpdrosqe IIIA aN seipnjs snowaaad [[e ut

18y} 230N ‘T€G+THST SIS OSH ur Jussaad ureysds aur] uory
-d1osqe peoiq ayy Jo (IIIA AN JO UOI30939p Surpnjour) Apnis
IRIULIS & QUOP 9ARY (Q66T) ‘T 19 I9J[3T, A[IU809Y "UOUSUIOU
-oyd 1oqlosqe wIes a1y sonpoid oy [rews 00} ST aseyd
IIIA 9N 9Y3} Ul £}ISuUsp uwnjoo usB0IpLy [e}0} 9y} ‘19qIos
-qe uIIem aY) pue WoISAS PoIRIDOSSe 8Y) Uaom)aq JUl] € 10}
9ouapras Juoxys sopraoid IIIA 9N JO UOTINRIGP 2y} y3noys
-[e “yeq} 9PNOUO0D 0} SIOYJNE JY) SPea] WSS 197}e[ 9Y) JO
sisAreuy ‘QvSI'g = 9% 1% (RL66T ‘T j° UURWR]] Ul WINIY
-0ads oY} 99s ‘GEET ‘T8 10 uurwWRl) GLON[) O3 SIS Jo aul|
oy} ut pue (gEET SIowLY 29 [980A Ul wnipeds [SH 29U}
095 {9661 ‘T8 99 wedlinag) 971L°g = *1° 18 91¥9+00LTSH
01 JySIs JO aUI 9} UI ‘SWIdSAS PaIjeIdIOsse om} A[uo ur
Ppo30999p ueaq sey j9[qnop uorjdiosqe (8/‘0LLYYIIIA AN
oy} o8pspmouy Ino of, ‘soteds s[qealssqo L[ises IoYI0
jo renyuajod uoryezIuol A1) URY) ISYIIY Yonwr st ‘A9 /07
‘reryuajod uolyezIUOl S Se [eronId st “quasaid i ‘IIIA AN
wioaj uorydiosqe ‘yadsord sty uf -a8eI1sa0d [eijred jo 409§
-Jo oY) Junodde ojur Jurye) PAUTULISISP 9] P[NOYS SITHIS
-USP UWN[0D ISAOASIOJA "PAIpnIs 8q PINOYS UOIIe}IIXd JO
a8uex opim e Ym sepeds wol] suorpdiosqe ‘s19qIiosqe
ULIRM 03 UOI}0UU0d d[qIssod 19} pue SUId)SAS Pajerdos
-s® JO 9INjeu I} [IeJ9P FIOW UT 9}RI1ISIAUL 0} I9PIO U]
‘s19qIOSqRe
ULIEM JO 9SOY) O} TeTWIIS 218 SPNO[I SUI}TUId 9S9Y} UT SUOT)
-1puod uoryeziuol YJ, '(qLE6T ‘T8 10 uurwWR[) wnijoads
OSO [eurwou ® pue sDUBPUNGR IR[0S 10] % 0g< SI0N0E]
Sur10A00 93eI0AR PUR , WD o.,.0T JO I9PIO Y3 JO SANISUIP
uwn(od ueSoIpAy (8101 ‘gg—g S8uer oY) ul siejeuresed uor)
-BZTUOI 9ARY SUOIS2T SUIYTWS-IIIA SN 9Y) 1B SMOYS SOSD)
ur ouI] UOISSIS §. LY IIIA 9N pPeolq a1 Jo SisATeuy (8661
‘[e 10 19nbioJ os[e 99s) S19QIOSqe UIIRM JO JBU} YHM JUd)
-SISUO0D aXe YT Iouul 9y} ul spnop uly)} A[reorndo ay3 jo
serradoad ayj yey) umoys aaey] (G66T) UO0SIANRJ 2§ PUR[AD]
‘PIOIS "H'Td Y3 uI spnopd Junjtwe utyy L[[eo13do jo 8ousy
-S1xd oY) Jo saInjeudls moys sarxe[eld I-119JAeg SwWOG
(1661
Spoukayf 998) IIA ) pue IIA () Jo soljel yidep [eonpdo a3
oonpoid 0} UdAD POPosU oI SOUOZ PIZIUOL JUSISYIP OM)
2I0UM $9SED dTR JIAY) ‘[9powt pnoyd-o[3uls e Aq paonpoidex
aq ued TGEDE Ul usss suorydiosqe A[) pue LeI1-Y ayj jeys
pamoys (F66T) ‘T8 19 InYey Y3noyjusay '1949M0Y 394 Jur
-ourAu0d Aaje[durod jou st ‘aATorINIE YINoyI[e ‘s19qI0sqe
AN pue Aei-yY I0j [opour paylun e Ioj ased ayJ, "(8661
‘8 19 meysusI))) soixeed 119JAeg Ul SIPQIOSqE ULIBM
fe1-y pue swa)sds uorydiosqe psjerdosse Jo aoussaid oyl
UaMI9( 90UIPUOdSIII0d dUO0-01-9UO © SI ISY} ‘ISAOSION
‘ourfue [eIjuad oY} 0} asop LA sT sed Juiqiosqe Y}
1ey} 1s088ns sa8ps uorpdrosqe osay jo Afiqerrea pidey
‘(8667 ‘T 10 981005 ‘L66T SP[OUAY ‘IIIA Q PUR IIA Q)
ue8£x0 paziuor Jo sa8pe uorydIosqe [[9Ys-3] MOTs saTxeres |
-}19]J£ag Jo uorpdely sjqersidde ue Jo v1ydads Le1-Y 1jog
*SUOT}IpU0d SurzZiuor oy} ul d3ueyo
oy} £q posned st £)I[Iqerres paaIssqo oy} Ji sed Surqiosqe
oYy ur £ysuep donred YISy aousy pue Jeed © ueY) SS9
JO 9[€dS-9WI} UOTJeUIqUIOdDI © sa1mbal sy, (7661 ‘T 19

(4



-UI [enpIsol 019Z-UOU YA JNq ‘UOIIRINGRS SUI[ YIIM JUOIIS
-u0d ‘UWI0}10q e YIM JJIYSPaI STYY 42 Ul VL] € ST 919Y],

§186°'6 =%z g

-suorydiosqe I [ 9[qe}0933p Ou Inq IIIA 2N Pue IA O YHm
(127 = %9°%) [_s Wy 0g6+ Je yusuodurod oYy 930N 81 ey 09
1391 oY} WOY GIZT'T PUe GL0Z'T ‘TS0T'C ‘G861'C SHIUSPaI Iew
Sour] poysep [@o1HI9A 8], '0g'g = 2 ¥e Ua[e} ST AJ00[9A 019Z O],
‘909-€7ZC 0% HyS1s Jo aur] oY) Suoe PIAISSqO SWBYSAS PajeId
-oss® 9y} Ul suoljIsueI} jusIayIp jo sayyoxd uonydiosqy -1 *S1g

(j-sury) £y100704 aarpe[ay
000} 0 000} 000c 000} 0

0002
Nirh

PR : PRt

| {evatiy & 3
L

9
>1|||IIIJ

‘SMOPINO Ty 10 P3IeI00S
-ge [ensn 03 paredwod }sopour st Yorym | _s Wy 000¢-008¢
Jo Iesenb oy} 0} ARSI SAI}IIOPA MOPINO dA®Y ‘GTZT'T
—Q61 7 98uel JJIYSPaI 91} I9A0 u9ds ‘suoljdiosqe payerosse
oy} ‘(1661 T8 10 [[emsIe))) PIYspol JISULIIUL Y} JO dATIE}
-uosa1der 910w se Yryspaa I1 SN oY) Surrepisuo) (8661

€

Te 90 Lo[eag) ;_s wry 06ET Imoqe £q ‘76z = oz ‘MW
WIOIJ PIALIBP JIYSpal oy} Uey) Isfewss sI ‘€77 = o2
‘UITY + [HID ‘Al SoUI[ UOISSIWS UOI)eZIUOl-YSIY oY}
WOI} PAALISP ‘909-€ETZL OSD JO WIYSPal uolsstws oY,
‘$QCYI 9 2q ued v110ads 9y} Jo U0
Aquo uy usss y ¢/~ 9 aur| a[qissod 8y} 1By} 9491[aq J0U
Op SNY} 9\ ‘WD 0T~ ST MO[3q PISSNISIP S[EPOW 3}
Ut punoj I 9 Jo AJISUSP UWIN[OD WINWIXRUW 9YJ, “jussaid
axe 111 N A[qeqoid pue A O ‘AIerjuod ayj u() ‘paurelIadd
-se 9q jouued SIY} ‘uorpnjoser [e1ydads rood o3 emp ‘ing
$29°609Y X 84 Jo uonyisod pajoedxe oy} 18U SINJLIJ UOT)
-diosqe axe a1ay [, 'sour] uorydiosqe IIIA 9N oyj Jo £3I[Iqe
-1I1eA BV} JNOQe UOISMOU0D WY Aue sjuassid orjyer oziou
-0)-reudIs }SopowW 9Y) ey} Ud9S 9q Ued 9] ‘Aj[Iqerres 10§
joo[ 0} g ‘81 uo pesodwizadns are (19q0300 jo Sutuuideq)
8661 Pue (19q0120 Jo PUd) LEET Ul paurejqo eipdads omy
oy, 'z "1 ur uvALd axe y (0Lg~ Ye edaIq ST 93 jo 90U
-sa1d ay) Jo asnesaq Aipenb 1omof Jo winipoads JOCTH BYY
ur suoryeoynuapt Arejuswaidwio) 1 "SI Ul a[eds 310094
© U0 suorjIsuel) juelroduwy JSOUI 9y} I0] UMOYS I8 S19qI0S
-qe pejemosse oy £q paonpoid sogoad uondiosqe ayf,

mawLn0 1Y

wa)sAs pajeroosse ayyp jo uolydrise( ‘F

‘pazifewIou
em wInIjoads a1 pue sferwouffod I0pIO-MO] YHM 1Y Sem
mnuruod ayJ, sfexid ¢ YIpIM Jo 193y uweissned e Juisn
9Y}00WS USIQ dARY RJRP O[[AYD9 OYJ, 'Seul] VAT pajein
yes SuoI)s 9y) Jo wojjoq oY} 03 sjerwousjod I9pI0 MOY
U131y £q [9AS]-0I9% 9Y) UT SUONENIONY I0] BIRP 8} PI}dol
100 9A®Y 9pA ‘A[eA1300dsal (g66T) OTfSearg pue (866T) Te 10
rennQ £q LIN/OSH PUe LYV 9U} e paurelqo sem ejep
21pdQ -odoosala], 9oedg 9[qqny dy3 Jo pieoq uo s3urjeid
{0E7D PUe J08TD “TOFTD ‘N0STH SILS oY} UMM (8661
osndiaq) urea], SILS S-IAH LSH 9Y3 4q udye) s1om eI}

-0ads eorydo pue 19[01A-RIJ() 9[qe[leA’ R)ep JY) I0J SOUD
-19J01 pure oryel ss1ou-0j-Teudts [eord£} ‘uornjosa reiyoads
‘a8e10400 [}Sus[PARM ‘UOTIRJUSINIISUI 9Y) SIALS T S[qe[,
'$0d09s0[9) pUR SIUSUNIISUT JUSIDPIP UM Paurelqo 909
-eeZZl OSH Jo '110ads asn am sisA[eue SUIMO[[0J Y3 U]

eje( g

(8661) ordeseg , ‘(8661) ‘T8 3° WeInQ , ‘(8661) Uosn3idyg ,

2 0T-8 00012  0.Z8-98E¥ LLN/INNE
q 08-S  000S€  06£H-0£9E LYV/SATON
5 eT-¢ 0009~ 999€-G20¢ LSH/SILS-INOE¥D
§ Gy -0¢ 086~  £416-988T  ILSH/SLLS-T0£ZD
v 81-0T  00IT~ 1gA1-92TT  ILSH/SLLS-T0¥1D
" p-¢T 00006 811§-6L2¢  ISH/SILS-WN0£TH
foxud rod (y)
PY N/S y adetanop) oL/ 3511

wjep owdoosorgoadg *T a[qel,



welnQ (sTyd) weiss aury uorydiosqy peorg pesumi
-grutwr & o)1] (S Uy 00G~) PeOIq PUe MO[[eYS dTe WIdYsAsS
sty Aq peonpoid saurf uorpdiosqe DAT pue A N © AI D Y[,

L088 =22 ¢F

‘0SSt a3 woiy Leme rej skoains snorasxd
£q pa310938p ULAQ dARY PINOM SPNOJD 9say} Ose Inqg (8661
‘Te 10 uesljpod '9-9) 1yS1s jo seul jusdelpe Juisn spnop
DA SUIUSAIIIUI I0] PIALIOP SUOISUSWIIP Y} UeRY) IS[[eWS
yonw st styy A[uo JoN ‘(od mej 'o'1) WIg OY} UeY} SS9
sozIs Yjim pnop Surusaleut ue £q peonpoid st pue 1ood
-[ejouwr L[Pwa1)xa st sed oYy yer} st £1[iqissod 1oyjoUy
*SI9QI0S
-qe WIIeM 9} 0} pejelal 8q P[NOd PO & Ydns jey) 3JoN
‘2¢<(H)N 80 pue (1661 uuewrey ‘3'9) §- uey} Id[[ews
9q 01 H/I H 30[ spuewsp UOLIPUOd SIYJ, "°9[qeld9jopun
pue Yeom oIt SUOTIISURI} [R19UL S[RAISSUO [[€ Jey) Yons
9q p[noys 9je)s uoryeziuol oy J, ‘sed paziuot A[YS1y £194 0}
puodsaii0d p[noo ureysAs sIyl usyj ‘peydLIus ATULIOJIUN SSI]
10 910Ul ST Tesenb 9y} JO SUOIFOI [RIJUAD Y} YIIM PIJRIIOS
-se se8 oy} ey} swnsord am JT ‘A1eIjU0D 9} UO ‘IBASMOJ]
'$SOSE) Jo sourdud [e1yuad Y payeroosse A[resisAyd sed oy
JO JUSIYDIIUD [EOTUISYD Y3 Ul SaljleusSouroyul da3xe| are
2101} ey} 15089ns pInod WaYsAs SIY) Ul SAUI] [€)9W JO yOe[
oY} WA} ‘NOHV oY) pue sed Jurqiosqe 9y} Usemiaq uorre
-posse [edsfyd jo arnjeusdts e st age1aaod [erjred jy ~eyep
LSH 9y} Ut 10 (8661 ‘orSeaes ‘gGAT [e 32 WennQ) ejep
[eor3do 9y} Ul 19Y}I0 SUOIJISURI) JUAUIS[O AA€IY 9]qe}09)
-ap Aue 03 anp uorjdiosqe moys J0uU S20p WIdPSAs Sy,
“JTg oY} 819400 A[reryred
pUe 90IN0S WNNUIUO0D 8} SI9A00 A[a3e[dwiod 17z’ = “3°2
1e pno[o Jurqiosqe 9y} yeyy A[PYI snyy st 4] AL 03 0L
UIOT} §9§eaIdUT J070%] SULI9A00 8y} Je(} pownsse dq jsnw
11 ‘sour] uorydiosqe $o1198 URUIAT JUSISPIP 913} UI SOI}ISU)
-Ul [eNPISSI 9} PURISIOPUN 0} ISPIO UL ‘JRYJ IPNOUOD M
‘aut LA e Suoxys 009 101pa1d 1090e) SULISA0D 81} JO SoN[eA
Ie[pewrs ‘[[om £19a LA oY) 9onpoidai jou seop SIY3} Y3noys
93e10A0) 930]dW0D 10j POUIE}]O SI YoJetr 189q YT, "(SoUl[
paysep) ¢°0 pue (dur] payjop) T s1030e] SurIeA0d 10§ a(yord
¢Ar1 oy Sursn syyoxd pejorpead ay3 pue sul] LA 8y} jJo
98ue1 yjSus[erem poarasqo ayj jo[d am pued dojy sy uf
‘10810 UsAD 9q auI] LAT 9Y} JO 1070%]
Surreaod a1} ey) 309dxe wed oM USY) ‘ani) JJ ‘dUI] UOIS
-stwre AT oYy ueyy 193uoIls aq 03 aul] uoIsSIWI® VAT OSD
8} UM JUSYSUOD ST ST} JeY) 0N * ©AT] I0] uey) Jodref
St g/AT 10§ 1030 SULIGA0D B3 ey} dWInsse 03 st dul AT
o jo yjSusys jusredde oty urejdxa oy Aem ou() 931e[ 9q
10UUR) UOTYRUIUIRIUOD ) R} I)BOIPUI 0] SUIdRS VAT pue
g AT usaMmIaq 2OURPIOUTOD YISus[aaeM PoO3 oY) ‘Bulm-an[q
oyy ur £[reroadss ‘uorydiosqe gAT o) Yy pesoduiiedns
soury uorydiosqe AT yeam Jo souasexd oy 1091 jouued am
ySnoy)y ‘AouedsIosip oy} ure[dxs jouued UOIJRUIULIDIIP
[9AS] 0I9Z 9Y} UI 10113 Y} ey} soInsse wnipoads oy} Jo 1red
sty} ur juesead seur| pejeInyes snorswnu YT, ‘(L0 ~ °f)
aur[ 041 9} 10j 9[qe}dadde 1090€] FULIBA0D WINWIIUIW 99

10} UsAD SUOI)S 009 SUIIAS T919e] 91 pue a[yoid A poalss
-qo 8y} YjIm jujsisuodur are sejyord g4 pajorpaad ayy,
‘Aoaryoadsa1 (0 ‘g'0 ‘1 s1030€] SULI8A0D

10} 9I€ SOUI[ paysep—3uo] pue paysep-1I0ys ‘pajjop :1030e}
Su113A00 8y} JO sanfeA 991y) 10] o[yoid 04T a3} woyy pajynd
-wod se[yoid AT paorpaid o) Yum Ieyje30) a[yoid gAr]
poAa1asqo a3 j0[d am [aued o[ppruwx ayj} uJ * gAT pue 0]
I0] dures 3} SI 1090e] SULISA0D 9} Jey) SWINSSe JSIY AN
“oul] DAY

8} JO UOI}RINES YIIM JUI)SISUOD ‘aul] AT oy} ul A}susy
-UI TeNpISel oY) Uey) JI[JRUIS ST aUI[ AT 8y} Ul AjIsus)ur
[enpisa1 9y} 19A0310] ‘Suols L1eA sT aul] gAT oy} ey
W99S 9q ued ] "WISAS SIY) WIOIJ SIUI[ SO119S U AT Pajoa)}
-ap 1030 9y Jo soqyoxd surf oy jo[d em ¢ *81g uf ‘seur|
Ioyeom Mo] e Jo SUIPUS[q 03 oNp J0U SI 9INJRIJ 9Y} eyl
moys 03 jueyrodwl ST 1 SUOISNOUOD Aue JuimeIp 9i10joq
ISABMOY] *2°(0 ~ °f ST oul[ SIY} 10] 1079%] SULIOA0D WINUITULU
ayj ey} ¢ ‘S1q uo U9s 9q uwd 1 ‘I93)e[ Y} WO "A}ISUS)

'sout] uorydiosqe IIIA N 9Y3}
30 AyiIqeraea oY) ynoqe uolsnpuoo uiry Aue syusadid olyer N/S
1S9poW 9y} eyl udds 9q ued 3] 'AJN[IqerIeA 10] Y0o[ 03 pasod
-uiradns oxe (19q0900 jo Sutuurdaq) ge61 Pue (1990300 Jo pusd)
1661 Wl paurejqo vIyoads om) 9y, ‘0T¢'g—861 ¢ @8uer 3jyspax
9V YIeU SOUI] POYSep [ed13194A oY ], "WinI30ads JOgZL) 973 Ul wd)
-sAs PajeId0sse 9} WOI} SAUI[ JO SUOT)RIYIIUIPI 9[qIssod ‘T *Srd

yibuejenepy, peniasqo
00L¢ 009¢ 0052 00te 00€2 002¢
Ii |I T T | T T Il| |l| I| |I| 7 T I T T T T '[ T I]|I T 0
F LY [N o
- B oo orin g
- E| SR 5]
| gl i 13| 1
I | AL ‘ [ 4 a0l
| LRV H I ]
| A “.-' Ry A it /1 | i
Iﬁi',’ 'H\ || h It it
| AL TN N (R
n il E'EJ " l" 'I_”. | { 01-01X2
I 1B Bb I l '
I g R |
i 1™ H il :
bl | PN I 1 Y | TR P O
0002 0012 000¢ 0061 008}
i N Y ) LI L | T JTTT 1 v [ 117 71— u-01
! 1] [Hi 4]
I I I
il | \ ] A | | E :
I '( ) | Il | | 01012
HH( il : | hl | || II' |IH !)." I.’ I I l ]@ | .
I ' ‘ IIF } | ’ 1 .
I ' INRARRL AR b H | .
B Zl K &l - rl.-u Pm—OI g
El Htl Ei H * /|
] g3l
e §| IIT‘:\ m§ ' 4 a1-01Xx¥
¥ 1 e 1
I N HE 1
e 1y M PRI 1 1 P O I |




yum Q'1-g°0 @8uel oY) Ul SI SoUI[ IIIA 9N oY} 10§ poinb
-91 1030] SULIPA0D YT, 'S1090€] SUlI8A0D JO d8uel opim ©
10J pauIe}qo IR SAIISUSIUT [ENPISAT JUSSISUOD pue Y3noud
po0S 30U SI J9[qNOP AI D) 9} I9A0 o1el N/§ oY, “A}1susy
-U] [enpIsal 9y} Ul I011d oYy} woyj pejnduwod ‘1°( nmoqe st
SOUI[ IA () 93 I10J 10%0%] SULISA0D 9Y)} UL IOLI® WINUIIXeUI
9, ‘SHIWI[ I9MO[ S€ PAIIPISUOD 9q PINOYs S1030%] Julie
-A0D POALIBD 81} PUE uoIIn[osal [e13dads 100d A[eanye[al
oY) Aq pajoayre aq pmod se[yoid IA O 9Y3 1ey} 9ON " A N
I0J PUNOJ Sanyea 9} [ITM PI[IOU0IL 3q j0UURD ey} L ~
1090%] SUII0A0D © )IM JUI)SISU0D oIe sa[yoid IA () 9Y],
70°0~ St
wmi3oads 9yj} Ur UOIJRIAdDP SWHI I} Uaym (§ "B 998 ‘winn
-UI{UO0D POZI[EULIOU 3} JO %(0T) T'0 URY} 1981e[ IO I8pI0
a3} Jo ‘seoeld 9s9Y) 9e ‘ST ‘0g°0 pue Gg'0 = °f YIIM s[epow
0M} 9} U29MIO] SOUSISYIP Y[, ;_8 Wy 00T— ~ 2 ¥ 05'0
pue ,_s wry 0GT+ ~ @ 38 Gg'( JO I9PIO dY} JO 1030e] JuLId
-A0D @ POAU M A N JO SOTISULIUI [enpIsal a1 8onpoidai 0}
IOPIO UI JeY)} U9IS 9q Ued ) "SUOIISURI} (J0q IO0J SI030e)

(st paysep) 0g'0 pue (SUI Pa33op) Gg'0 = °f 510308
Surrea0d Suruminsse pue 19[qNOP 9y} JO UOIISURI} PUOIDS 81}
Jo a[goad ayy woyy payndurod seyyoxd £3100[ea pajorpad ayg are
SaUI] paYSep-}I0YSs PUe Pajjop ST, ‘S19[qNOP 33 JO oul] 1JU0I}S
oY Jo soryoid pasIasqo a1y are sjpued 19YG3j0 8} UI SBAIND PI[OS
oy, ‘eued wojjoq ayg ut pajyold st ojgord v pearesqo dY],
wa9sAs 2077 =59%2 a3} ul 9810400 [e1yred jo sisf[euy P S g

\-suny £3100[a4 8ANB[RY

Mwwﬂ )

h M\A.F'"w
P

. ' |
yaeziva N

£3}1SU31Ul PISI[EWIION

SULI9A00 [ROTIUSPT SUINSSE oM UTeSe 919 "1032e] SurIeA0d
93 JO SoN[eA JUSISPIP I0F $19[qNOP Y7 JO UOIHISURI) PUOISS
oY} Jo a[go1d sy} woj pagnduwod seyyord £3100[eA pajotpard
oY) aIe SIUI[ pPaysep pue Paop o], 'o[eds AI100[94 © U0
¥ 81, uo papord a1e ‘our] AT oY) YIIm 1910303 ‘spo[qnop
IIIA 8N PUR IA O ‘ A N ¢ AI D 9} Jo aur] 1098u01)s Y,

"y 0002Y Ye $g9\X SN A1qissod pue pajoad
X € Y 0Z0g~ e Uads ST 6Z9YA O Suoxs ‘Aqreurq “L8'T
=598z e UI0)SAS o1} A[9YeIapOuI JY) JO JTWI] wewAr] oY)
premon[q uordaI N/ MO[ ® UI PUNOj SI 32[qnOPp IIIA 9N
9} pue AI ) pUR A N URY) UOTINjOSSI Iamo] AIySIs Je
PoAISSqO SI 39[qNOp IA () Y} 1ey) ajoN “A[eArioadsar ery
-0ods TNOSZH Pue JNOSHD °Y) Ul pajdslsp ale s}9[qnop
IIIA 9N PU® IA Q 9YT, ‘sjusuodwiod XIs [YjIm 39[qnop oY3 1y
PInoo ayg ‘wa)sAs s1y} wolj $8[qnop uorpdiosqe Al D) 8y}
PaAIasqo (866T) Olfdearg -suoisiodsip £3100704 931e[ UM
[opour jusuoduIod-231Y} © pasn A9 ], ‘[9AS] WINNUIUOCD [eU
-18110 9y Jo juediad g1 yydep wnwixew pue _s wy (L9
= WHMJ UN# Y 8€6¢ e poIsjuad uerssney) e Junoery
-qns £q wnnurjuod 3y} SureII0d IdYe 11 JUSISISU0D €
ure}qo 0} paSeueur 493 ‘19A0MOY] *98eI2400 (0T Surwins
-ge USYM 19]qNOP A N Y3} J1 J0U p[nod Aoy ], ‘we)sAs siyj
woij suorpdiosqe VLT pue A N 1) SSnISIp (8661) T8 10

‘A[oA1300dsa1 soul| paysep pue
Pe110p 2Y) I0J ¢'0 pue [ = °f siojoe] Juueaod Jurwnsse gAg
woly pajndurod sagord pajorpard oyy yam oygoird AL pesles
-qo ayy smoys [pued doj oy T, "A[oa190adsax saur paysep-3uo] pue
PoYsep-HIoys ‘Pajjop oY) 0] (L0 Pue §'0 ‘1 = °f si030e} ulte
-A09 Sutwnsse 04 woay pajnduwrod segord pajorpaid ayj Yjim
19130309 (p1jos) s[goid g4 poaresqo ay3 smoys [sued I[pprux
oy, '[pued wojjoq ayj ur pajgo[d st sjyoid vAT parlasqo oY,
“u1esAs Q17 g =°9%2 a3 ul aderaaod [eryred jo sisfjeuy g ‘Siq

|-swiy £1100[84 aaljv[aY

£}1suajul pasIRWION




£31SUBP UTIN[OD BYJ, ‘Tre}ep Ieea1d ur wdshs gE1'g =12
ay3 ur suorpipuod edrsAyd oYy Apnjs am wOIIS SIY) UJ

wasAs g1 g = 9%z ay) uI SUOIIPUod [edIsiyd °g

* A N 10 Ueyl AI D
103 1oMO] SUIPa( 1030%] SUIISA0D Y} :SUOT}ISURI} JUIISYIP
0] 1030€) SULIGA0D JUSIOYIP SMOYS OS[e WAISAS SIy) ‘W)
-s£s 2,07'¢ =%z 813 NI SNY, '¢°0 = °f 10§ 3 JUSISISUOD ©
pouIR}qO dARY M puUR J'() UeY} SS9 ST 1090€] JULISA0D 83}
1eyy 9s088ns A[res]d so[gyoid Al ) 93 ‘Orjel osIou 03 [euIIs
100d oy} jo aydsur Jey) 930U 0} SUIISOIANUI ST §] "SI030%]
Sur19400 JO 9SURI SPIM © YIIM JUSISISUOD ST pUe ASIOU AI2A
st opyoxd (2, /YIIIA 3N oY} OS]y "Suls dN[q dY) UT SUI] IBY3O0
oWI0S Y}IM papus[q ST 08LYIIIA AN 9y} ¥ey) A[3I[ 23Inb st
1 "F0°0FS8'0 uey) Je8rel sonea axmbax ss[yord 1A Q Y3
I0AOMOH ‘F('0FL'0 ~ ST 19IqNOP A N 943 3y 03 pa1nbar 10}

“A[OATY
-oadsax §'0 pue §°0 ‘20 = °f jo 1030e] Sulreaod Surwnsse pue
$19[qROP Y} JO Ioquiaw Jsaxeam 3Y3 jo s[yoxd oyj Suisn paynd
-wod se[gold A3oofea pejorperd 9y e soul| paysep-Juo] pue
PaYsep-310ys ‘pegiop oY, ‘19[qNOP dY3 JO UoIysueI} 4sefuors
8y} jo soyoid poalesqo oyj 81e s[pued ISYI0 Ul SPAINO PIJOS
ay, ‘eued jsomo[ ayy ut payjo[d st s[gord wAT PaAIssqo AYJ,
‘w01s4s QBT 'g =°9°2 oYy ul 93e1s409 [eipred Jo sisdeuy g “B1q

j-Suny £1100]9A aAnB[RY
002 001 0 0ol- 00¢-
:T T '| ‘D A'I'I T T | T L T ¥ |' ¥ T T 1 ] T T T T | T T

A31susjul paSI{RULION

|
- yosLMilih oN

-0} SuLI9A0D AT, ‘s1s[eue 9y} SUIOp 210J3q SUI[ IETTYA N
91} 0} aNP UOIINGLIJUOD Y] PRIdRIIQNS dARY dAN '807'C 7°
woyshs oYY JO 8EZTYA N UMM PIPUS[q ST Wd)SAs sIyy Jo
QUI ZHZTYA N YL ‘SUOIISURI} Y3}0q I0J §1030€] JULIBA0D
[eoTjuspt Swnsse aM urede 919 *(£[2A1300dsaI 6°( PUe §°(
‘0 = °f 10y oIe soul] paysep-3uo[ pue paYsep-4I0ys ‘psy
-j0p) 1030%e] SULISA0D 9} JO SaN[RA JUSISYIP Jurwunsse $19]q
-nop JO UOI}ISURI) PU0AS YY) wolf pajndwod seyoid Ay
-)0[0A po3o1paid aY) aIe Soul] paysep pue pa3jop aYJ, '9[eds
£3o0[eA & U0 ¢ 81 uo payjord are AT Y1M 19730303 S39[q
-nop a3 Jo seul] 198uols oy J, "81309ds J,GH Y3 UT Pa3d3tap
ale S19[qNOP IIIA aN pue IA ( "98e10400 [enpred Surysed3ns
ureSe ‘1 1o0d A10A & UI }[NSSI O[GNOP AI ) °Y} 03 S$1Y
jusuoduiod omj se [[am se a[Surs jey) pejou sey (866T1)
orjSeaeg “yrIg oY} Uey) Id[[eWSs pue UoISI JurjIuId Wnn
-urquoo 9y} ueys 1p81e[ st pnod Sulqiosqe sy} 3oy} paIngdsl
-u0d A9y, *92an0s punoidydeq 9y} jo adeisa0d 93adwodut
oy} pejou Kpeaije oym (8661) [e 10 wennQ £q pajdy
-op ore waysAs s1y) £q peonpoid suonpdiosqe A N pue VA7

861°¢ =%z 1y

g1 oy} jo 1red A[uo ynq uorde1 Juryrwid
WNNUKUod 9y} 10400 seJ 81 1Y) UOISNDU0d 9y} sjroddns
Ioypany sy, *(III N pue IIIA 9N) SOUI[-UOISSIUId UIOI} 931)
wnyoads 913 Jo syred Ul paYIYspal saUI] ULy I9[[EWS SI0}
-0} SUL1eA00 9a®Y 0 ( A N PU® AI ) 919Y) SOUI[ UOISSIWD
o3 jo do3 uo peyryspax seur uorjdiosqe 8y} 10§ Aousp
U} & ST 9197} JRY} 230U oM ‘o8eI0A00 91e1dwrod JuryseS3ns
‘010z 0% 5903 ouI[ GRGYIII N Suoils afqissod oY)} 9oUIg
*(uo1399g 1X3U 995) UOTIRZIUOI-YSIY
pue mo[ jo soseyd om) sey wnipsut 9y yeyy A[durr pnom
STy} ‘ony J1 “(G9LYAI N PU® L8LYAI Q Te[nomred ut a9s)
quaserd aq pmod ‘Astou pue yeom ysnoyj[e ‘serads pazt
-uot A1d11} woiy suorpdiosqe Juipuodsaizod 8YJ, “JNO PI[NI
aq jouued serads paziuor-A[qnop jo aduesaxd ay3 ‘(9 "8
pue uoyoag 1xau 99s) Surzizdins L1904 8q prnoa uondiosqe
1 N Suors e yons ySnoyyyy (g ‘814 998) ¢89F8IYYIII N
Jo uonyisod pajoadxe 8y} Je SINyed] uorjdiosqe ue st 319V}
‘ySnous A[Burjseroju] -onyer N/S Iood A1 jo st oFuer
gAT oy} se sull oA SulULAIdIUI ue SI SIY) Jey} SISO
-yjodAy oy} 309fa1 jouued o9py -oul AT Surpuodsarrod
ou ST 2I9Y) Se £60'g = "Iz Je gL oq jouued dull SIYJ,
6861 N Jo uorysod pejoadxa ay) ye uorpdiosqe Juors
® ST 9197} JeYy} pue ‘AL aq p[noys M jo jsour ySnoyje
126YI1II O Jo uotpisod pejoadxe oy} e uorydiosqe mo[reys
® aq Aewr 219y} eyl ‘SoUI] IOYIO YIm popus[q A[urelsad
ST ZEQYII O ¥ey} T “S1d uo usas 9q ued 3] 'se1oads pazuot
-A[qnOp 9} SUIIIUOD UOIIRAIIS]O JUISIIUT IAYIOUY
*UO01801 UOISSIWS WNNUIIUOD 81} JO JSOW
Bui10400 SIyM YT Y3 Sut1400 A[eryred spnoyo Yim Jual
-s1su0D st ureSe s1yJ, ‘YISus[eAem Y} IO 93e)S UOIYeZIUOL
oy} pue 1030€] SULIGA0D 9} USMID(Q UOIJe[oII0d-TIue Ue
9q 09 SUI9ds 9I9YT, '19[qNOP A N 9Y} WOIJ PIALISP U0 3}
uey) 1981 A[JUROYTUSIS 9I0J0I9Y) ST SAUI[ IIIA SN 91} WO}
paAlIep 10%0€] SulIeA0d 9y, 'g1°0 jo [exid 1od IOIIS ue

9



juaredde st 11 ‘Sfopow 99y} JO jIomaurery oy} U[ ‘9 “Siq
u1 uaatd ore e1poods me[-romod omy pue (L86T) pueIad 2
smayjey £q uaAI8 wniyoeds NOY [e01dA) € 10§ synsey
‘puop oy}
10J SOZIS [[BUIS 9)@ITPUI SUOI}08S SNOIAdId BY) UT PAsSNISIP
so8e10400 [eryred ay) pue (g pue T 'sS1q 99s) Ie[rwls A1
oIe SUI] oY} JO SOIJRWdULY dY) 9snedaq (IIIA BN pue IA O
10] MO[q 935) 1  Pue A N ‘Al ) 35e9] e Supnpoid pnop
Surqiosqe oY) jo uorpejussaidal s[qeuosesl e SI sTY) ety
0ASI[9q oM ‘WINIPAUI YOMS Ul 9[qreuor)sonb st [opour auoz
-ouo0 € YSnoy)[y "eIydads JueIdYIp M SP[RY UONjRIper
Surziuot £q pejeurmInf[l pue ‘saT}Io[eIdw IeJ0s ‘,_Wd ;0T
Aysuep uwin(od uaSoIpAy [ennau y3m pnopo [orered suerd
® JO aInjonIys uowezIUOl oY) Apnis 0} (9661 . PUe[IR])
£pnofy Sumsn spepow uonyeziuor-ojoyd uni oM (L66T

‘(oued wog0q) - pue (jpued o[pprur)
g'T- = © Xopul Y3m sme[-romod 1o {((oued doy {286T) PuelId]
29 smayyely £q uoald se eijoads Surzruor 1oj rejourered wory
-ezZ[Uol 9Uj JO wyiirelof oY) sNsIaa USAL3 ST 9AIND DB 09 9XAU
payeorpul seroads 103 SO1)ISUSP UWIN[OD Jo wiyyLredo] oY, *9 *S1g

n bol

Aysusp uwnio) JFoi

) ;91

EUARN,

uuewWe ) SwWo)sAs PojeIdosse JO OISLIPIORIRYD aIe IA
pue A N ‘ Al O ‘I H 10J S9I}ISUSp UWIN[OD PIALIP 9T,
*SoUT] SUIUSAIIIUL
£q uoryeurwreuod s[qissod pue (sour[ IIIA aN 9} 10§ A[e1d
-adse) orjelr N/§ PejyIwil] O} dNp UreLIddUN JeYMOUWOS 9q
ued SOIISUSP UWIN[OD JO SYRUIIISA Y} ‘dI0Jo( PASSNISIP SY
‘J8LYAL () Se [enpIsal oy} 1 pue AA] 8yj} JO UOIIN]LINU0D
Y[} POAOWIDI oM ‘WIAYSAS STY7 UL soul] 9AT] pue gAT  0AT aY
Suryyy A[nyered £¢g ©L069°¢ =%z ye woelsds oY) wory LA
aq A[qissod p[nod auI[ STy} I9A3MOH "L8LYAI () Jo uorjisod
pojoadxa oy} Je Quy[ © St 219y, ‘sjusuodwiod Iy} Jursn
soul] IA O 29U} PNy aary oM ‘(_s Wy 0 ~) Y31y £194 j0U
st wnijads oY) jJo uoryN[osal oY} YSnoyyy ‘sisf[eue Ino
ur jusuodwiod pal aY) WIOI] Paure3qo A}ISUSp UWN[Od Y}
£[uo pesn pue aul] VAT Suruesrejul ue se Juduodwod dan[q
AL N 94} PO}y 9A®Y M SnyJ, ‘eal jou st juduoduwrod s1yy
1Y) 51898808 I1I N JO 90U9sqe YN oy, a[yord A N oY)
ur quesqe A[Iespo st jusuodurod anjq oy3 pue sjusuodurod
oM} smoys A[1ea[d auI[ STYT, "G9LYAI N Jo uorisod pajoadxa
a3 ye juasaid ST oul[ & SeaIoYm PIPORIIP JOU dIe III IS pue
III N ‘TeAlojur £3100[9A jiun Iad £}1susp uwin[od 9y} Juisn
£11SUSp UWIN[OD pajyewnr)se 93 03 paredwod ¢ Jo I1030€] ©
£q ssop st agoxd ay) Sutyyy £q peAtIep £}ISUSp UWN[OD 9Y}
‘MO ST 1090%] SULIPA0D PajeUINIse oY} S "(8661) Ol[desey
WIOI] usy e} dIe SAUI[ Al ) Y3 03 s3Y a[yoad }310A “oul| oY}
jo uonyisod poagoadxe oy} Je SULL WINNUIIUOD SY) UIOIJ JTUI|
1addn ewiS1s om) © SALIOP oM puR PajdIReP JOU ST L LEYIIL D
“A[uo aury AT 9} WoIj 1090e] SulIer0d 9y} Uo punoq Aue
9ALIOp JOU P[NOD 9M PUE JeaM ST WSAS STy} woly gAT]
*a8RI0A00
Terpred junodde ojul axe} 03 peyerodiodur J0U re SUOIYdel
-100 S SYIUII[ I9MO] oI s3Y a[yoad 1310/ oY} YIIM paureqo
£y15USp UWN[OD B} Jey) 9J0N '1030%] FULISA0D B} 10] L0
JO TWI[ IOMO[ DATIRAIISUOD @ 9STL 34 SOUI[ S[SUIS JO sBD Y}
uy 'ueAlS osfe a1e (Q9Ff uwn{od) sJuel SIY} ISA0 PIJRUIIISD
10300 SUIIBA0D UBOUI 9} pue ‘(G uwn|od) aduer £31007aA
oy, *(2# uwnjod) aygord £3100[eA 93 1940 [eAIIUT £1100]
-aa qmun 19d £)1susp uwInjod 9y} Jo uoryeidejur 4q paurelqo
£y1susp wwm{oo 8y} pue (£[eA1100dsal j# pue g UWN[02)
Suryyy sqyoad 38107 w01} paurejqo (¢ pue A7) sivjourered
uorpdiosqe 9} g 9[qe], Ul 9A13 am sa1oads snolrea 104 "9y
-oxd aur| worpdiosqe oy} £q PaIeA0d [RAISIUL A}IDO[AA BT
1900 (a) 7 Suryeidsgur £q poureiqo st ‘A ‘Aysuep UWN]OD
12103 8L '() pue (g) -sby woij reazsyur £3100feA j1un 19d
£31SUOpP UWN[0D Y} SALIDP U] app *(g) ‘Y Sursn j2[quop
yoea 10§ (2)°f urejqo am °f = @[ = 12 ‘49[qnop ® JO seul|
uorpdiosqe omj} 9y} I0j 10joe] SulreAod [enbs Surwnssy

°f
] up— = (a)
<°f+I—(“)H) 7 )
‘Aq uaA1d st ()2 yrdep reordo ay3 (1) by woiy pue
O = ON

(Pr/o*w)
‘£q ueAT3 ST 9UI] 9Y) JO PIOIUSD Y 0%
1oadsar im ‘a ‘Ayoo[ea Aue 1€ [RAIRJUT £1100[9A JIUN 1od

#)

(€)



'sAea-y 9y ur L[reroad
-85 909-£€ZZ [ JO uonnquIIsip A310U0 [RI1309ds JISULIIUT I}
£pnjs 0y soueyrodun 151y Jo SNy} St §] I9qIOSqe ULIEM © 3]
jou weo uoridiosqe IIIA 9N oy} Surnpoid uoida1 oy} ‘909
-e€7gl OSO ur ey A[I[ 9sowr ST 91 ‘snyJ, "AT URY} SS9
are (1A Q)N Sof pue (IIA Q)N Sof yeys sarduir ‘seduep
-unqe Irefos Surumnsse ‘pue (g ~ (H)N So[ 0} spuodser
-100 81y} ‘pT = (1 H) N 80[ 104 "9~ ~ H/IH 801 2104 (9661
‘Te 90 uuewref] 998) 0QT-0T ~ /) SIejourered UOIFZIUOL JO
oSuel o} I9A0 pezIWIXEUI [[e 31 O/IIIAQ PUe Q/IIAQ
‘ON/IIIAPN SOIYeI 9Yj ‘Paapu] ‘', W .. 0T 03 ¢ 0 dSuer
9y} UL SO}ISUSP UWIN[OD I [ IOJ S|I}ISUSP UWN[OD IIIA O
pue 1A O Y3y yons sonpoid o3 [rej ‘seouepunqe Iejos
1M s[epowr uoryeziuorojoyd ‘00'81 < (1IA Q)N Sof pue
qg'LT < (1A Q)N 8oy serpdunt 1°Q weys IoSre[ are so3pa
asay} Jo rdap 1eondo ayj} jey3} UOIIIpUOd I UL ‘sfe1
-X oy} ut se8pae IIIA ) Pue IIA O Aq Pejodldp s19qiosqe
utres 0} reqruuis st jusuodwiod sty eyl ssoddns am I
‘1 £1qeqoid
jsowr pue ¢'0 uey) 1edre| ;) Sof sweswr YPIYM (IA Q)N
ue) 1081e] yonur (IIIA dN) A/ 9ARY P[ROYS UOISI UOT)RZIUOT
-yS1y 9y} ‘SA1}ISUIP UWIN[0D IA () PUe I [ PeAIISqO 8y} 10J
JUN0OOe Ued JPsH £q UOIZSI UOTIRZIUOI-MO] 9Y} SOUIG
Y 00T¢ ~ Y e {wl] UoIjdalap oY} MO[Rq
901M3 JNOQE ST YIIYM Y 7°0 ~ (LLBYIII D)4°m sny3 ‘(9 ‘3]
998) , WD ;0] JO I9PI0 dY} JO ST LYISUSP UWN[OD III
pajoadxs oY) ‘paepuy 'o9[qe)ddtap 8q J0U PINoM LLEXIII D
‘9seD YR} Ul UDAS ‘Yey) 09D wed apy ‘suonydiosqe IA O
pue A N oY} uey) d8uex £}100[eA 1931€] © 1940 pesids ST
uorydiosqe IIIA 9N oY} Yey) o] oy} Aq pejroddns st sty
‘uor8a1 peziuor A[yS1Y oIow 9} WO} s9jeulSuI0 A[jueur
-wopaid IITA 9N ey} pue sisjourered UOIJeZIUOL JUIISHIP
Y}IM SUOISSI JOUISIP OM] dIe dIsyj} Jey) sI uorjeue[dxo
A[Y1[ 2I0W puUE ISYJOUY "SdUBRDPUNGER U0dU 931 A|[ed13st
-[esIun ue INOYHM AJISUSP UWN[OD IIIA SN SY} JO dnfea

PoAISSqO 9y} IOJ JUNOOJE J0U URd AI N pue A N Sunnp
-oxd se8 oyy reyy sorjdwir rojeurered uoIyRZIUOL Y} IOJ
anfea ¢ Yons I0AIMOJ] *(£)susp us30IpAY [0403 913 03 £318
-uep suojoyd Surzruor 3y} Jo orjRI By} ST ) IdjPwWered
uojezIuOI AY}) G'0— > 71 J0[ YRy} ueds 8q ued N ‘ory
-el1 K)ISUSp UWN[OD Al N 0} A N PeAI9sqo 8y} wolj
‘aouep
-unqe usoIjTu PIOUBYUS JO UOIIRIIPUI OU SI 219} ‘SOIYel
aur[ 9y} ure[dXa 0} PIPIIU IR SIIIIOI[[RISUL 1R[0S YSNOYI[Y
‘9810400 Terpred Jurmoys 18¢-8¢T0 O PUe £00-L020 O Ut
SUIa18AS poyeIdosse ) I0] eyep PooSd sARY am ‘Paspu] "19Ad
-MOY WID)SAS PaYeIdosse LI9Ad Ul Usds 9( 0} UI9S J0U S90P
‘uoqed 10/pue uaB4Ax0 03 p0edsa1 YIm UsB0IHIU JO doUEP
-UnqeIdA0 9y J, ‘uolyewrioj-rejs pides o} enp uisyjyed aouep
-unge 9y} Junodde ojul Sunye) I9yJe Seull 9yl Jo Y 19339
yonur e ure3qo ppnod Ay, $Z01-9520 O U weyshs Tyd
paIpnjs-[[om oy ur uaSAxo pue uoqaed 0} 309dsel Y1m usd
-0IjIU JO 90UBPUNJRIIAO PIITIOU Os[e 9AeY (9661) Te 32
RISLIOY ‘SIB)S dAIssewl ul uorponpoid A1epuodes paouey
-ud ySnoiy} souepunge WIFOINU Y} 1S00q 0} S[PpPOUW
uoryewioy-re)s prder pajse8Sns £Layy, ‘(0'g < 2) SOSO
JIYspaI-y8Iy ur 6 — g ~ Jo 1070e] © Aq JURpUN]e-ISAO SI
uaSoIjIu Jey) UuMoys ey (Z6ET) PUR[IS] 2§ UUBWEH ‘SO1}
-e1 JU[ UOISSTW AI )/ A N Suisn ‘pespuj ‘uidjyed souep
-unqe refruis e Surse88ns Al ) Jo seul] oY} uey} 103u0)s
os[e ST we)sks 0g'g =54%z oY) JO SeUI] A N 9Y} Jey) 930U
09 Sur}s9I9UI ST 9] "U0qIed 0} paredod JULPUN]ER-IDAO ST
usSoxyu yeyy s3se89ns s1yJ, * A N JO 1eyj uey) 10318 shem
-Te St £31SUSp UWN[0d Al ) PatoIpaid oy} ‘PIAISsqoO ST jeym
0} A1e1ju00 ‘19AdMOY] ‘(ue8Ax0 10} A[rerdodss) rejos ueyl
1981€[ ONUI SST}IDI[[RIOUI I0J aNSIe 0} J[NOIYIP oq P[noM 11
‘( A N pue AI ) JO 9sneoaq) Ie[os Uey} SS3] Yonur aq jou
-ued serjoI[[RIPW YInoyy -oner (1A Q)N /(AL D)N 2u3
SOZIULIUIW }1 SB Paioae] ST winijdeds Juiziuot me-tomod |
- = 0 oy, "A[1sea paonpo1dol oxe Sa1}ISUSP UUIN[OD BY$} ey}

IIIA 9N I0] Se owreg ,

0T°q1 20~ €8 ‘LT- 02'€FEe'TE 600F8IFT LB6IC
G8'¢F6L'9¢ OT0F6LFPT 1I861°C
0L 6FI16€ LT O0FEOFT 9.61T°C IIIASN
8¢°9T 80~ 00T ‘9¥- ., PIOFEYFT  L861°C
0 PG OFL8PT  1861°C
» 9T'0F6E¥T 9.61'C IA O
971> L0< €8 ‘Ly- €8 PF0L'LE  SBOOF¥6'CT L86TC
YL TFEC6Y  90°0FEVFL  6L6T°C AL O
Qa1 L0~ €8 ‘LC- 8C°0FIV' IS  EO0FLSTT C861°C
90FFISGE SGOOFTIET TLET'C AN
PeEVT>  L0< Ge'TFEV0E TOOFELET 0861°C AL N
8V'¥T g0~ 08 ‘Lg- 07'ZF08'61T SO'0FLLET T86T'C ALD
opeI> e e ) o
861> L0< €3 ‘Ly- T0°TF66'€y TOO0FPL'ET T86T'C IH
g2 (I_s ury) (;_swy) 7T
N 801 of o qQ N o1 z uof

861°'7="9%2 Ye Wd)SAS PILId0OSSR 3] IO} sI1vjowrIed *Z el



6. Conclusion

We have studied the associated absorption systems
(zabs ~ 2em) in QSO J2233-606, seen over the redshift
range 2.198-2.2215, corresponding to outflow velocities
relative to the quasar emission redshift (zem = 2.252 from
Mg 11) of 2800-5000 km s~ which is modest compared to
usual associated or BAL outflows.

We have shown that the Lya line at zpps= 2.2215 is
saturated but has non-zero residual intensity. The cover-
ing factor of the gas is of the order of 0.7. This absorption
system is unusual in the sense that there is no detectable
metal lines. This could reveal chemical inhomogeneities in
the gas or, and more likely, this absorption could corre-
spond to very highly ionized gas from which no absorption
due to heavier element can be detected. If the latter is
true, the ionization factor log HI/H could be smaller than
-8 and the total column density in the cloud larger than
log N(H) = 22. Such a cloud could be related to the warm
absorbers.

Over the redshift range 2.198-2.21, conspicuous
Ne viil, O v, C 1v and N v absorptions are seen whereas
the H1 absorption is weak. From analysing these ab-
sorptions we conclude that (i) a two-phase medium of
low and high-ionization respectively is required to ex-
plain the complete set of column densities; (ii) the
abundances are close to the solar value but nitrogen
is enhanced with respect to carbon; (iii) although dif-
ficult to ascertain there is a tendency for the absorp-
tion lines redshifted on top of the emission lines to have
covering factors smaller than lines redshifted in parts
of the spectrum free from emission-lines; this suggests
that the gas covers the continuum emitting region but
only part of the BLR. The component at z,ps = 2.21
(+950 km s~! on Fig. 1) is remarkable as, though conspic-
uous in Ne vIiI and O V1, it is undetected in H 1, C 1v and
N v . The column densities derived for this subcomponent
by Voigt-profile fitting are log N(Ne vii) = 14.57+0.10;
log N(O v1) = 14.05+0.06 and log N(H 1) < 13.30, con-
sistent with what is expected from a high-ionization zone.
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