Downloaded from https://academic.oup.com/mnras/article/237/2/381/976462 by guest on 20 August 2022

WRSAS BIB(] SAUSAYdOoIISY VSVN Y} £ PIPIACLI « £I9100S [EIUIOUOL)SY [BA0Y &

UONB[A1I0D PI[IeIap A|qeyIeuiol 2y} Uo Paseq SI 3] (886 1) WE[SBH 7 SUiogsQ IUagproIg
pue (] 1oded) (L861) 2ulogs( % weseH Aq sraded ay1 ur paurino uaaq sey anbruyoa oy I,
“UOISSTUI TOTIOIYIUAS Y1 Jo 21n3ord 1018970 B Suraea] pajoenans aq uay} Aew yusuoduwod
ST "UOISSIUI® POJBIJUI POJBIDOSSE S AQ UOISSIWID WNNUNRUO0D OIpeI 9y) Jo Juauodwod [eurtoy)
a1 Surdnuapr 10} anbruyoe) e jo uonesrdde oyl a19y 2quUDSEp opp Iueuodwos [euLIRY}-UOU
Y1 Jo xapul [e1oads a1 JoO a8pejmouy moud v ue pue saduanboaiy Mo pue ysiy e UOISSTWD
wNNUIuod 1 Jo arnjeradwd) sSoWYILIq 2yl JO SIUAWAINSEIW d)n[osqe 2)eIndde sarnbar
uoneredss Jo poylows prepueis oyl ‘sopuonbory 1oydy Je judurwiord sowooaq uoISSIUIS
FunyeIISSUIIG [BULISYI Y] O[IYMm SIIOUINDOI] MO 1B SOIBUNIOP UOISSIUD UOIIOLYIUAS Tenrioy}
-pou 9y, ‘Awouonseoipel jo sfutuuidaq 3yl 01 YOorq SAIBP AXB[RO) ) JO UOISSIUD WINRUT)
-uo3 o1per Ay} jo syjuauodwod [eurIayl-uou pue Jewrtdy) ) FurysmSunsip jo wopqord ay L

uonoNponuy |

‘syuauoduwrod UONOIYOUAS pue [BULIdY} S3 OJUT v 12 WIR[SRE JO A2AInS AYS-[e
oY) JO UOISSTIUR Y] Jo uorjeredas ay) 0} A[puodas pue ASAINS 7v 12 SOUARH oY)
WOIJ SAIBPIPUED JUBUWII BAOUIDANS MdU JO wOREIHHUSPI oY) 0} 1511y pordde
st anbanyoal siy 1, “1ueuodiuod uo1oIgouAs ai) woly siyl a1eiedas 03 posn 2q ued
11 1By} UOISSTIIY WNNUTIUOD OIpeI dY) JO Juduodwiod [euridy) oY} Jo 10981} pood
AJUSIOIYNS ® SI UOISSIWR pueq W#-()9 9y [ SUONBAIISqO pueq wn-)Q] pue
-9 241 Y10Q WOIy Paloenqns PUE [[BIOP Ul PO[[OPOW Udq Sy ISNP palerdosse
-1 H{ WO} UOTSSTIUD PAIBIIUl oY) ‘AjIeald arour Juauodurod sfy) JeaAal O, (Suorsar
Aysusp-mo[ popusixe oy} os[e ng suoidar joedwod ay) AJuo jou) suo1dar u 4
U4 PIIBIOOSSE 9q ISTUI 19)1e] 9} JO UoNoRI] Juelroduwn Ue Jey) SMoys UOISSTWD
pueq wr-09 Y3 YIM UONB[ILIOD PI[reldp Yl pue ‘SUnUeIISSWAI] [BUIOY)
woIy st sarouanbaay 9591 18 Wnnunuod oiper ay) jo ued lofew v 'wo 9 18 v 12
SOUARL{ pue W 1T J& v j2 [I13y Aq Uonnjosal Je[nue e[S & )M poInsedw
UOISSIUWIS WNNUNUO3 OIpel U} pPue ISP d13de[es Y} WO} UOISSIWD purq
wr-(09 SYY7 Yl U9MIaq ISIXd 01 UMOUS ST UONB[OLIOD PI[Ielop v Alewums

1 1sngny
9861 wioj [euiSuo ui g 1 raquaidag 8R6 1 PoARIY ¢ 1 roqudidag 8861 paidadoy

DY ‘T utog 00ES-A ‘69 1PN Wap iy FNUoUOUSDOIpUY A1 INUSUI-YIUD])J-XOJ ;
IE THT WOYan(q ‘proy yinos ‘woymg fo (isiaain) soiskyd fo wanainday |

AuIoqsQ T [ pue JWeseH L, "D D ;1udgproig 'y

UOISSIUID PAIBIJUI PIIRIDOSSE JY)
JO sugdW Aq Judu0duwiod [BULIDY)-UOU JY) WO} UOISSIWD
orpel [euLrdy} dndees a3y} suneiedas 1o} anbiuyddy y

O1H-T8E ‘LET(6861T) D08 sy Y JON "UOp

di8el Iz SHNNGERT]


http://adsabs.harvard.edu/abs/1989MNRAS.237..381B

Downloaded from https://academic.oup.com/mnras/article/237/2/381/976462 by guest on 20 August 2022

WRSAS BIB(] SAUSAYdOoIISY VSVN Y} £ PIPIACLI « £I9100S [EIUWIOUOL)SY [BA0Y &

a1 1oy Sununoode jo wo[qoxd ayl 01 Spes SIY I, 'PaquIsep 218 Jusuodwod pajerdosse-1
941 JO UONRMOED 29U} puk Y3 [BORIPOZ JO [BAOWAI IO S2MPId0Id 2y ], '7 UONIAS Ul PISSNISIP
QJe uoIssSIud pareiur ay) jo sywouodwod oy y, -smofjol se st 1oded supy jo swayos oy,
“UOISSTUID ST} JO
FuIIopOW 9y} 03 UONRISPISUOD IAYLINY JAIT 01 PIoU 9M 30UanbaSU0D € S "UOHNQLITOD TOUR &
I03uo[ ou SI 11 ¢,() = g 1B SJBUIWOP JOU SAOP {[IIS UOISSTUI PIJBIo0SSe-1 [ oY) ysnoyi[y ¢ “Fr.J ur
U235 3 UBD 12912 Y I, ‘[oPOU STy} J0J UOISSTWD PIJLIO0SSE-1 [ oY) PRIB[NI[BIAI JABY OA “SnIpel
oInusdoloeed Jo uonsunj B se o1 o) dn Jo 10398y B Aq Area 0} pajoadxa st wole usFoipAy
12d uvorssto pueq wirr-(9 9y} eyl sueow suteid isnp 9yl jo ornjerodwdl Ay} Ul 9SBIIOUL
gunnsar oy [, "Axe[e) Yl JO 21UID oY) SpIemo) A[SUOMS SISTOIUL YOIYm (£R6T) eiseury
29 I08ZoN ‘SIIBIA] AQ Pa[OpoW se TSI oYl $asn (986 T) I98ZIA 2 [98nry ‘X0 JOo YIiom
JU9021 910W Y I, ‘Trejep 1ea1s ul jusuodwos sy 1apisuod o} ‘uornjeiedos [BwWIoy)-UOU-[BULISY)
30 asodand o3 105 ‘A1B$S300U 10U S10J213Y} Seas 1T pue Axeren) Jyi Jo 1ed 1ouur ol up ANsusiut
patedyur (2101 Y JO 1udd 12d ()1 > AqesrdA] sem uoISSIud pPajeIdosse-1 | dY3 JO uonnqriuod dyi
e} punoj am ‘auerd onoeles o) Ul SANISUAp WWNjo2 [ [ painsesws a3yl o) uoneaI siyl Suididdy
-0 =g opney onoeed o1 umop Ajdde pinoam o[qiSi[ou ST UOISSIUIO PIIBIOOSSE-1I [ Y} 2Iaym
‘sopmine] onoees Y8y 18 pPouTULIdIOP UOISSIWD PaJedJul oyl pue AUSuap uwnjod [ [ 941 Uoomiaq
uoneI [esurdwa a1 1ey) UBOW SIY ], AXE[BD) 2Y] INOYINoIy} UBISUOD 9¢G OS[E PInOM 1Snp
pareDOoSse-1 I 2y} Wolj wole uadoIpAy Jad OISSTUId paIeIul o) 1BY) poWInsse pey am ‘AXeien)
S[oyMm 3Y) I9A0 Juelsuod Afjeonoeld surewa ( YSI) PIeY UOURIPRI IB[[9ISIalUI o1 18] (786T)
eideued 79 SIYIRIN ‘IOSZOW JO Juowngie Ue uo SUrA[el ‘DI0Y], "UOISSTWS PIjeoosse-1H Yl
JO JuUsWIEAI) Y1 SUIOUO0D T 1aded ur usAId poylaw oy Jo yJuowdoAap JUBDIIUSIS ISOW Y |,
(L86T) anjog » Yoray “1s1nd Aq Apuopuadopu
pesodoxd weaq os{e sey eiep pareryul oyl Jo asn sy ], -ouepd onoe[ed oy} Ieou SJUBUWILX
eaOUIadns oleprpues Suipulj jo Aem o[duns e SoAId sIy [, "Q0Z > It sjuBUWRI eaourddns
umowy| I0J soner Surpuodsariod 9yl ‘S € Soned AJISUAP XNJf Wd-T 01 WIH-()9 JABY SUOIZAI
I H 919135Ip I[MAA ‘sdewr porerjur oy} uo UOISSRUS [qeysmunsip ou moys sdewr orper ay)
uo $921n0s 1y811q 016 Yorgm sjueuwal eaouradns pandoreied jey; [ 1eded ur pojou os[e sem 1]
Toxid
Aq Pxid sdew wnnunuos orpel woy Juduodwiod [BWISY) 9y }oeqns 0} Pasn sI UOTRRI [e0
-tndwo suy3 Affeury ‘punoj st uoISSIud Wo-g pue -1 1 oy Jo sired [2wiIay) oY) pue uorssnud wy
-09 Jenplsal oY) Udamlaq UONE[al [eoutdurd Uy ‘paAOWIdI pue PI[[Ipou SI ISnp pajerdosse-1 g
WO} UOISSIUWID 31 [, "BIEP WI-()9 2} WOIJ PIAOWIAI ST UONBRUIIRIUOD JYSI| [BIBIPOZ 3 I, 'SMO[[OF
se s1 Juouodwod [euway) syl SulAgIuapt 10§ 2Inpadoi1d oy g, "UoISSIwD o1pel 2 jo Jusuodwod
[BUWLIOY) 2Y) JO J2ORI) B SB PAsn 9q UEBD ‘ISnp PIIBIOOsSe-1 | Y3 WO} UOISSIWe 3y} I0] dpeul
U33q S 20UBMO[[e IS)JE ‘UOISSTUId PAIRIJUI [RnpISaI 24} Jey) JueISUOD AJJUSIOLNS SI SUOISOI
9591} WO} UOISSIIS OIPBI O] PaIvIjul JO opeld 2yl 1Byl MOUS SUONRAIISQO JY) 1By} pujuod
M suordar N (1) ANSUOP-MO[ PIPUIIX2 2I0W Y] YNM OS[e Inq SUOISAI I [ 912I08Ip
)M ATUO 10U PAJBIDOSSE ST OSIP J1J0B[E3 Y} WOIJ UOISSTWD pueq wr-(] pue -09 3y} jo yusuod
-wod juenodwr ue Jeyl UONEB[OIIOd PAielep ST YSNOIyl Q0UPIAS 100IIp SOAIS mMou AdAIns
SV¥J YL wnnupuod orper Aousnboiz-ydiy o Jo jeys o1 wioj ur Jepuns sem oueld onoered
oY1 Suo[e UOISSIWR PoJelyui-Ie] JO UONNQLUSIP 9U} jeyl pue UOISSIWO WNNUNUOD PIIeryul
pUE OIPEBI JO $32INOS 1M SHOISII I | S32I0SIP Je]) ‘0P Sem ASAINS $HYT 94l 910Jaq ‘OSIN0CI
JO ‘umouy Sem 3] ‘UOISSIW WNNUNUOD Wo-¢ pue wrn-0g a2yl seredwod suo uaym juaredde
S1 UOTIB[21I00 PI[IRIap Swes 2] 18yl | 21e[d WOIJ Uds 9 Ued J] "'wd ] pue wr (9 jo syidu9|
-oABM B ua3s se aurld onoepes 243 jo wed jo sarmoid a1r0s-A213 yum [ Joded ur siy) pajexsny|r
M A2AINS §}7yT AU SB UONN[0saI 1BMBue UIIdIe-{ ~ ‘SUIBS JU[) SABY YOIm JO N1oq (8.61) 17
12 saukel Aq ASAINS WO-9 oY) PUB ($86 1) 7P 12 YoIay AQ ASAINS WNNURUOD OIPRI Wid-T [ Y Uf
UQ9s $aINJea] 9yl Jo Jsow pue dueld d1oe[es ) WOIJ WOISSTWD pueq WH-()9 §3/7 SUi U9MIdq

2U40GSQ T [ PUD WDISOE] [ "D ) TUaqpnoig 'y z8¢

di8el Iz SHNNGERT]


http://adsabs.harvard.edu/abs/1989MNRAS.237..381B

N
AN
o
N
—
2}
>
D
=)
<
o
N
c
o
—
7]
(]
=)
o
>
o]
N
(]
<
<]
~
(<2
=
=
(o]
™
~
N
~
N~
™
N
AN
o2
.2
=]
-
®
=
%)
®
g
c
S
=
=
Q
o
Qo
>
(@]
L
=
(]
e
®
Q
®
=
7]
Q.
=
o
£
o
=
=
°
(0]
©
®
9
c
32
@]
o

UR)SAS Bye( SASAYdoa)SY VSVN U} Aq PIPIAOI] « AP0 [BIAWOUOI)SY [BL0Y &)

[z8¢ 98pd Suponf) ‘dew paresyur oq1 uo jou Inq dewr ofpei ay) uo readde yomym
0T+ =9 ‘€LEEC=] PUB €0+ =¢ ‘9,0pE =] 1@ SWBUWSI eAowradns oyl 210N "UOISSIUS PAIRIJUI PIIBIOOSSE
-1 Pe[[opOoW 91} pUe JYS# [BIBIPOZ Y} JO [BAOWIAX ISJE SOLISUSNUT PURq W-09 STy o smoys dewr 19mo]
oYL (8L61) Tv 12 saukey] Jo sensuaur wa-g a1 smoys dews 1addn oy, "S.T + > g > &1 — Sulaey pue 139 3y}
1o ,67¢ =1 01 Iyu oY) wO [¢ =7 woij Surpuoixo umoys s1aueld onaeES oY) JO UOHIS Y "UOISSTWS WNNUTIUOD
OIpeI Wd-9 Y} PUB UOISSTUS PUeq WY-09 SYJ 9U) UsomIaq UOHEB[LIOD PA[Ielep ay) jo uonensnp °f Aeld

uoJdoTWw O9

T2 SEHNNGERT]



http://adsabs.harvard.edu/abs/1989MNRAS.237..381B

g18e_ " _L&2_SWNAGRAT,

Downloaded from https://academic.oup.com/mnras/article/237/2/381/976462 by guest on 20 August 2022

© Royal Astronomical Society * Provided by the NASA Astrophysics Data System


http://adsabs.harvard.edu/abs/1989MNRAS.237..381B

Downloaded from https://academic.oup.com/mnras/article/237/2/381/976462 by guest on 20 August 2022

WRSAS BIB(] SAUSAYdOoIISY VSVN Y} £ PIPIACLI « £I9100S [EIUWIOUOL)SY [BA0Y &

M AJ[eur “}1 9AOWDI PUR ISP PIIEI0SSe-1 [ Syl JO UONNGIIUO0D 2y} 101paid 1xou 9p elep
wr-01 pue -9 2yl woiy wduodwod I [BORIPOZ 3} JO [BAOWIAI 3Y) JSPISUOD ISI} AL
"ISTP Y} WOIY UOISSTWD WNNUTIUOD 91 WO} paysIngunsip 2q 10U pinod $1019313p
SV PUBGpROIq 3} Ul ‘YOTym UOISSIUD JUY] PIIBIJUT WOIF UONNGLIUOI dWOoSs Jo Ayjiqrssod
911 OS[e pUW UI 1e3q ISTHU QUQ) “Suneay 9y) 01 ISOW INALIIU0 YIIYM UONBIPRI Ie[[21SI0)ut Iy}
JO $92IN0S 9Y) U0 puk ‘Ua30IpAY IB[NOJAOW JO SPROJD UL 10 SUOIFAI I [ ‘SUOIFAl 1 H{ Ul Iag1aym
‘surels 1snp a2y} JO UONBIO[ Y} UO 31BQIP SWIOS ST 1Y) Inq “WS1IeIS AQ PRIBIY 1SN JR[[olsIIur
UIOI) SOUWIOD Id)3e[ 9} Jey) Juowaaide [erouad st ooy I, Juouodwos onoeed oy} pue ‘paacurax
9q 0] sey pue BJep 9Yj JO UONBUIWIRIUOD B ST SisA[eue 1uosoId oyl ur yomgm ‘woish§ Ie[os
oY1 WOJJ 1431 [BIRIPOZ JO SISISUOD SIY ], 'WOISSIIID PIIBIJUT ISTUIIP 91 1AM POUIIOUOD DI I\
"UNOIR 9—4 JO SADAINS Y} I0] UOTIN[OSII JR[RUR ATIVDJO UL UT $) NS ‘Tumrueds Jo poyjow
o) pue ‘2doosao) parerjur o) Jo auejd 207 Oy} UI S10309)op 93 JO WIOY o1 [, "2I1oy polrodar
JNIoM Y I0] JUROHIUSISUI SJB SASAINS Om] 9S9Y) UIIMIOQ SOOUSIdIIP Aue jey) sreadde 1
‘Z Pue T NOOH [}0q Ul SBaTe pa1oa[as Jo uosieduon e WoL ‘uonsanp d1udsdnue dY) punore
SBdIE JUR[Q SWOS UI [[IJ 01 AoAIns 7 NODH Y] pasn JABY 9p "ASAINS (POULIJUOD SINOTY 1SII})
1 NODH 243 8ursn paurrojdd udaq sey sisAeur o) Jo 1sowr ‘Ajjesrgroadg "UOISSIUO WRNUIIUOD
orper ay) Yum uostredwoo oy ur sarerd xnjy Axs a1} Jo uorsIdA suejd onoeed oyl pasn aaey
M (686 1) rupwaddng Kiogpupjdxry ST U3 UL USAIS e AoAInS Y} JO S[re1dq "W ()] pue
09 ‘ST ‘71 UO PAIIUD SPUBQIABM INOJ UL ANS PAIBIUL 9} PIAIAINS NS ST oY) €861 UT

viva SVl T'C

UOISSTWIS pareyuy 7

‘Axe[en) oy ur sed pPazIuor Jo SSew 91} pue UOISSIWIS W77-(9 Y} 0} ISP pIjerdosse-1 [ pue
-1 H O suonnqLiuod dANR[RI Yl IO} SAN[BA UIelqO OS[E OP oM ‘UOISSIIUD OIpel [BULISY] 33 JO
I908BI) © SE UOISSTIUS PIIBIDOSSE-I [ 2} 9sn 03 SI §I0Mm 1uasaxd oyl Jo wire urew 3y) ysnoyiy
‘sIsA[eue xopur [exjoads eia uoneredds [BUIOI-UOU-[RUWLISY) YUm dpBll
st uostredwod € ‘uonoas Teury oy} uf ‘xipuaddyy 91} Ut USAIS SI ASAINS WD~ 9] WOIJ SIJBPIpURD
Jueuwax eaouradns Jo 181 v (786 1) 7 12 wese Aq Aoams ZHN-801 Axs-J[e ay3 031 parjdde
se onbmyoal uopeIledss [EULISYI-UOU-[RWIAY] Y3 JO SHNSIL oY) sjuasard  UoN09g “suoidax
I ] oY IO} $S90X2 PIILIJUul 3} 10] ANJEA B O} SPBI] SIY T, "WOISSTWD PIIRIO0sSSe-I | WH-()9 )
PUB I U29M12q UOHR[2] [BoLIIdWd UR SALIOP PUEB UOISS[UD OIPeRI 9y} 0] UIn) oM ¢ Uondds uf
"SPNOLD) IB[NOI[OJA] JURLL) I3 IO ‘SUOLZRT I [ 212I0SIP
pUe (I'TJ 2Y) YN PIIBIDOSSE S1 HOISSIWD [BNpISaI 3} IOYIOYM JO UOISSTOSIP € Ylm SOPNjouod
7 UOI1109G 'POYOAUT ST suTeid [[euls WIOI] UOISSTUIY PuRq UN7-()9 31 0} UONNqLIUOd [RUONIppE
ue 21oym 9sed urels Jrews, o) pue ‘@rnjeradua) Inojod 3y} J0J JUNOIIE O) PIUINSSE ST pueq wir
-00T 94} 01 UOTINQLIIUOD UOISSIIUD JUI[ 9y} pue ATUO sureld piepuels 10§ paioipaid se st wr ()9
12 UOISSIUID PAIBINOSSE-I Hf 9] 219YMm ‘OSeD UTeIF pIepuels, ay) JOPISU0D oA SN[, ‘SpUnoq IoLd
o) duIJap 0} $a5ED FunIUT] OM) USR] JARY oM ‘UoneIedas [eUrIoy)-uou—[ewIal} Ino Ul 10119 JO
25In0s urewW Y} sk Jusuodwod PalepOosse-1 [ Ay} Ul AJUre1iaoun oy} pre3al am 0uI§ ‘SI00a1p
S¥¥I Pueqpeolq oyl AQ painseaw se sanjerddwal mofod jusredde oy 1oye 01 JuoRIYNS
UOTINQLIUOD B SIAIT UOISSTWUD dul] PASeIul JBY) {986 1) A90R1G % JOnOH ‘UmIBEH Aq Ino pajurod
se ‘glqissod os[e St ] ‘UOISSHUd pueq wr-(9 3} 0} AJurew! 2InqUIUOd Yorym Sureid [reus,
jo uonedod e s1 910y} ‘winrpour JejelsIalur o) ul uondiosqe jsoraenn pue feondo oy yojew
0} Aprewnad uosoyod 21om soniadoird osouym sureid prepuels, 95213 0} uonippe Ul ‘1eyl AP
SWA9s 1] "PAAIISQO ST SB aImieradurd) INOJ0d B WIOHUN SB 9ARY 10U PINOM {LL6T) YOISPION
2 [duny ‘stupey Aq paquiosaid se st uonnguisip 9z1s pue uonisoduwrod Isoym ‘smels 1snp woIy
A1o1os uorsstd ay) jey) Judredde ourosaq seyf ] “WOISSIWS PAIRIUI oY) Jo dinjerddwd) 1nojod

£9¢ JUIHOAUWL0D UOLOYIUAS WIOL[ UOISSIUD O1PPL IPULIAY] JO UOuBIDdaS

di8el Iz SHNNGERT]


http://adsabs.harvard.edu/abs/1989MNRAS.237..381B

Downloaded from https://academic.oup.com/mnras/article/237/2/381/976462 by guest on 20 August 2022

WRSAS BIB(] SAUSAYdOoIISY VSVN Y} £ PIPIACLI « £I9100S [EIUWIOUOL)SY [BA0Y &

suresd 9y} pue ‘pooyinoqysou Iejos oy} ur Jusuodwod 1snp syl 103 Y (7 jo sinjeradua) jsnp
age10A® U UAN M SZ-S T 93uel o3 ul seinjeradwa) sey uafoIpAy SMUOIE YIIm PIJRISOSSE Isnp
PO A1) YOIym UL (986 1) ¥ 12 X0 AQ JOPOUL I3 SN am ‘OSTP J110e[ed YY) UI 1Snp PaJRId0sse
-1H JO UOISSIud YT 2y} JO JUBLIBA UTBIS piepuels, 3y} 10} ‘¢'7 UONIAG Uf "UOISSTUId PIJBIdOSSE
-1 10} oneld Ansuajn w7-()(1-09 Y1 ‘g 10} pennbar st anfea v ‘pasooid 01 wpio uf
SO0+ LE°0 Sem poALIdp SO P JO
san[eA z¢ [[e Jo a8e1oae oy §, ‘AoAIns ) ut sded Jo asnedoq poureiqo 3q Pinod sanfeA ou Yorym
10J sopnine] maJ e o1om 213y I, ‘sdewr Ays-[[e uounjosai-mo] 1 NODH U} WOIJ PIALIIP 3Iom
PUE SONISUSP UWN[OD 1 2y} O} Jouuew Je[runs e ur pauurq sdewr AYs-[[e WOIJ poauielqo 21om
¥y Jo senfeA ‘W@ ()9 IO QT YRR Je Jred ou3 ul siurod 2yl JO SIMISUUL AIe (7)Y (1)'7 21o4ym

UT)®r = (0 — (1)Y=

uoIs
-sardxa oy} Sursn peuruiisiop seam sjutod jo ared yoes 10} 7 JO anjeA / "Ajurelraoun ofejusorad
o3 Surznwirur “9pqissod se oF1e[ sk sem sjurod oml 91 UooMIaq WX (0T PUB ()9 I8 soduaiofIp
Ansuojur oy} Jey} paInsu SIYJ, "WNWIUW Y] JBaU I9Y10 94) pue WS [BIBIPOZ WNWIXeW JO
uonisod ot 1eau sem med oY) Jo duQ) ‘uasoyo sem Hyy renboa jo syimod Jo red v ‘0L > |9 | > .00
oduer oy} Ut opMINE Yo 104 (yL6 1) Suiqel] % SO[lPH Pue (6.61) A1ES]D % SI[IOH WO 2IoM
sapmine[ J2y3ny 10§ eyep oy I, -aued onoeesd ay) Jo 01 UM BaJe 31 10§ (86 [ 7» 12 Suons)
AoaIns soyIed—-weyind oyl pue (¢/ 61 SWRIIA 29 I0ABIM ) AoalIns Koax1og 9yl Suisn pajeald
uooq pey dews SIy j, "posn seam prIg 1e[ndueioal [T € UO SINISUIP uwnjod 1Y jo dewr Ajys-fe ue
‘sarjIsudluI JYB1j [RORIPOZ puRq W'-()9 01 -0 T 92U} JO OUeI 31} ‘7 JO dN[eA Y} SUTWLISIP O,
"SIURISUOD 98 ) PUB g “} 21oym /BN + 4y = 201 pue Hyry + 127 = 97 watpy Ansuop
wnjod 1 21 st Hy pue g3 [2oeIpoz o1 Jo W (39 18 ANSUUL 93 ST 27 ‘Appandadsal spueq
wr-0T pPUe -9 ) WOIJ SOHMISUUI Y 210 oﬁ are %fy pue 7 ‘ondomp uoAll v un i
"AjIsuap uwmn{ed 1 | oy} pue
ISNp PoIROSSE-1 | 9Y) WIOX UOISSIWRS PAJRIUl Udamlaq dIigsuone[ar Igau] B sISIXa 2124 18y}
pue ‘A3S JO BAIE SIY} IDAO JUBISUOD 3IB Sonel ANSuajul pueq wr-0Q1 03 -9 a4} ‘syusuodwod
35911 JO [10q I0] B} JWNSSE I\ ‘PooyInoqysdou 1efos oyl ur (1H) uadoIpAy srwole [ennou
UM PIIBIDOSSE ISP WOJJ IS0 9} PUR W)SAS JB[0S 21} ur Isnp woy Suneuew? auo ‘sjuauod
-WOd 0M} Aq PIlRUIWOp SI Spueq W7-00] Pue -09 UY10q Wl UoISSTd 3y (,07 < |q|) sepming]
onoeesd YB1Y 18 18y} pawnsse ST ) ‘UOISSIWD 1YSI [BJeIPOZ pueq wr-(9 9yl FunewIlSa U]

. ‘sopnine] onjoeed y3ig
18 pue UOI)d2JIp JIIUDNUE Y} SPIBMO] SISEIIOUT UOISSTWD {BIBIPOZ 1) JO doueliodun sAne[ar
oY I, "JUQIOIINS SI AJISUIUI SIT JO 2lewnso ojewrxoldde ue os pue ‘poleIiuaduod sI Apnis Ino
yorys uo suepd o130e[es IoUUT AU} JBOU UOISSIWS Wr7-())] PUB -()9 Y} JO UONORIJ [[eWS B A[UO
10J SJUNOJde UOISSIUD [BORIPOZ SIY T, ‘sopnine| onoefed ydng je uorsstuad onoefed oyl uidpnis
USYM PIpasU A[Urelrsd aIe ‘papnpour st swy pue uoneduoe 1ejos se siajewered 110 yons
uo douopuadap yomym Ut {g86 1 IneIgd 29 193uemog jo 1eyl ‘§9) sppowt xo[dwod 210N "Afuo
opmne] andioo Jo uonouny € se papJtedal st 1 a1oym ‘opou 1sojduts 2yl uoyel aaey om ‘oueid
ondipos oy3 uofe [re Jepuurs A19a ST apnine| ondi[od yim uonerres uoISSIUD [eIRIPOZ JY) ey}
(9861) v 12 uoLIng AqQ UONBAISSO () JO 210U JuIye] ‘SIS WAISAG IR[OS Y] Ylm PIIRIOOSSB
ISP 2yl WOJ} UORNQLIUOI 94} A2ains aue(d O130R[eS 2yl WO} 1oenqgns 0} AIessoddu st [

NOISSINF LHDIT IVOVIAOZ 7T'7

"SUOIFAI It [ YIim IO sed Ig[nosjowr
JO UOTINQLIISIP 91 YIIM $OIR[21I00 UOISSTUID SUNIRUIAL 91} ISUIOYM O} S8 9OUIPIAD oY) IOPISUOD

ULOGS() ] °f pUP WDISBY] *], "D "D Waqppold 'y r8¢

di8el Iz SHNNGERT]


http://adsabs.harvard.edu/abs/1989MNRAS.237..381B

Downloaded from https://academic.oup.com/mnras/article/237/2/381/976462 by guest on 20 August 2022

WRSAS BIB(] SAUSAYdOIISY VSVN Y} £ PIPIACLI « £I9100S [EIUIOUOL)SY [BA0Y &

(sureld fetus,) aur prjos aul 103 ¢ pue { suread piepuels,) aulf paysep ay)
103 T°0 ST Oper oy I, sopriner onoereS ySng 1 worsstwd opoeyed 10y sonsusur Wiy~ —(9 JO ORI PIWNSSE dY} 0}
AIIATHISUSS 571 MOUS S2AIND 0Mm1 o1 [, 'sapnitfuo] ondiaa [Je 1k pasn uaaq sey uoneLrea awes au; ‘aueld onoeres ay
0] 9502 FuDI0M UM J1eINdOE Apusrigns ‘uonewixoxrdde 1opIo-1s1ny € sy 'sepniiduo] ondipa (e 1040 paderose
UOTIBLIBA UBOW Y} ST ST [, ‘apmine] ondiod yhm wir g9 18 Ansuaiut 1ySiy [8BIPOZ JO UOTRLIBA U [ 2an31y

(seaafap) epninye] ondroy
0s 0 06—

([_.ISJ([’N) £3isus)u] uoIsIw (9

___\—_!Fw_ Y I S| I o¢

R SSAJOAUT STY) JOo uoneue[dxd U ‘g’z UONIIS Ul IAYMNY PISSNISIP sV Z'0=g 0} 9SO
9q 0} OLBI PIATISQO Y} MOYS (Y86 T) 70 12 MOT PUE (886T) Nnerpd 3 I98uenog (9861) Yorg
% £3q219], £q soprine[ onoeres Y3y Jje spueq w7-()()] PUL -()9 2y} UI SIPISUUI 21} JO SAPNIS
"S)NSAI UTeId pIepuels, oY) S O} POLISJOI SABY oM UOIYM (£/6T) 72 12 SIYIBJA WO} UOnNq
-11sIp 9z1s ure1s 2y} Sursn pauielqo ‘10 =g ‘anjea pajdipaid oyl uo paseq 2Iv S3NSAI S I,
‘Jue)rodur 910ur a1 UONNGINUOD SIY) JO UOTJRUITISA S1f) Ul SIOLID pue (0 =g 0T =/
12 a0 12d (g ~ ) Aysuolul wx-()9 €10} Y} JO UOIORI} [RHURISYNS B ST UOISSIWD [BORIPOZ J}
sueld 191n0 oY} Ul ‘,)p7 =] 1B IMO-SSOID Y} AQ UMOUS SEB ‘A]SNOIAQQ) "9I9Y [BAOWAI JO poylow
ojeunxordde ue yons Jo asn oy sagmsaf pue (,0=¢q ‘.07 =7 1 10 15d ¢ ~ ) AxerRD) 27 JO 1IRd
1ouuy o3 uy sueld onoeed oY) Juofe voIsSIIS [R10) 9} O UOTINLIIUOD [[BWIS B A[UOC ST pueq un?
-9 2y} Ul UONRUIWERIUOD Y31 [BORIPOZ Y} 18yl $2IBNSN[[I .0 =7 1B INI-SSOId 3y} ‘7 "F1.] Uf
‘punoidyoeq onoe[esenxd ue se yons Juduodwod drdonost Aue djeuruIfd OS[e [[im M ‘A SIJ}
U1 uoleuUNuRIuO? JYIN [eoeIpoz oyl Junsenagns uy ‘Aeains aueld onoees 1 NODH SV pueq
wr-9 ) WOIy PRGNS UY) SBM [OIJm UOISSTWS [BoeIpoz wr-(9 oY) dewr 0} pasn sem
‘I "314 ur oul] paysep ay3 se umol[s ‘a[izoid s1y I "B[RgaN UOLI() oY} Pue pno|)) dnrefjogdey adie|
oY) Aq pasned saxIds Furaowal pue ()7 > |q | YIm BaIe ay) SUIpIoAe ‘paurelqo sem ondipoo ay;
Suore apgo1d a8ersae ue pue sareurpIo0d S1dId9 0] pawIosury sem dew AYs-Je w7-(g [En
-pisax oy I, ‘dew Ayjs-[re wir/-0g 2y jo 1xed .07 < | g | 93 woij pa1oenqns 9q Ued JSNP PJBIOSSe
-1 { 0} 9np UOISSTWS 3y ‘SIY SUIs() 1 _(; WD -01) ;IS A[N #1°0 2q 01 PUnoj sem san[ea 3sayl
ITe 3o aderaar Uy ' 07 < | g | yim pus rendueloar ag) uo ju1od A10A9 10§ PAIR[NO[ED 29 UEBD ‘Onel
ANsuap UwWInjoo 1 01 ANSuaiur wr-(g Yl <) JO anfeA Ay} ‘g pue Vv Jo sanpea 9soy) Suisny
'1°0 £1o18unxoidde si ‘g ‘oner Ansudiur wrn-0Q1-09
o) ‘spueq wr-QO] PUB -()9 oY) ISA0 me[ ANAIssTwe yjsusjaaem aienbs-asroaur ue Fuimorjoy

Gq¢ JUUOAUI0D UOLJOAYIULS W[ UOISSIUUD OIPDA [DULIdY] JO UouDIDdDS

di8el Iz SHNNGERT]


http://adsabs.harvard.edu/abs/1989MNRAS.237..381B

Downloaded from https://academic.oup.com/mnras/article/237/2/381/976462 by guest on 20 August 2022

WRSAS BIB(] SAUSAYdOoIISY VSVN Y} £ PIPIACLI « £I9100S [EIUWIOUOL)SY [BA0Y &

PIEPUEIS, 91} JO SINSIT 3Y) MOYS oM ISIL] "Pasn [pow urers isnp 2y} uo spuadap uonorpaxd
STLL "Pueq Svy7 srendordde oy soy wore | 1od Aarssiura payorpord ayy uisn 4q _ov.um_.:owwo
2q PIROD UONDAIIP JeYl UI ISNP PIIRIOOSSE-1[{ WOI} UOTSSIS paI1eyjul JO ba.cuz: oY) 90U
‘WSS 3o auy usAd e Fuoe sniper OLIUID0IB[ES YA I H JO UORNqIISIP a1} o&EB&v O1(846T)
UOPIOD) 7% UMY JO SAIND UONEIOL dNoe[eS oY) Y)im Posn Sem sAdAINS mo%.amlEmE:Q pue
Aorazaag] oy Jo uonEULIONIT A1190[0A Y.L "3SIp onoefed oyl ul 1} Jo uonnqLISIp [BUOISUdWIP
~9914} Ay} pue snipel JLud030e[es Yiim wole usdorpAy sod sureid jsnp jo szm:uo. 10 uo.c
~ELIEA 34} JUNOOOE OIUI 93R] O] JARY A ‘ISP PIJRIDOSSE-1 [ WO} UOISSIS NI o m&:o@o& E

SNOIOHY I | WO¥4 NOISSING ¢

‘Sapniie
1ySny e uosstwo onoeed [el01 oy YIm UOISSIWS PaleIdosse-1 ] JO s[apowr ay) m:ﬁ%mﬁwwu_
udUM JuedgIuSis oq pmoo ng sueid snoepes oy} 0} 9sopo wordar oY) Jwkpnys wIYM o_.em:woc
St OJUIOYIP SIY L, *; _IS AL € JO S[Iua) moj & A[uo Aq Iapyip somoid om) oy 1e1)) 1208 og.:.wo i |
"1 814 UL SuI[ PYOS 2} SB UMOYS ST YoM ‘oueyd ondyas oy ssoroe uoISsIWS [RORIPOZ Jo opjoad
93eI0AR PUODAS B $IAIS wan) Uy ST L, ['& Jo anjea oy3 03 sansuULsUL §T ¢ _{p_wo owo: 1 I8 .\maz
¥'1 ‘w001 e ones Surpuodsaiios o) 1843} J0U SM |, _(; WD (,0T) ;_IS A[IN S8Z°0 SaWo023q
‘UaS01pAY dSrwore jo ANsusp uwnjos jun sod wir 09 1 ANsudjm ugaw Sy <) JO InfeA oyl ‘g
JO onea sy yim s1npadord aaoqe oy 1eadox am 1 “suress eurs Ao 3o uonendod jeuonippe

“UOBNQLIUOD SANE[RI 15318213 $11 Sey WS [EIPIPOZ OY) PUL WNLIIILI B 18 ST UOISSTUID Te101 213
a12ym dueld oyt jo 11ed 1Y) SMOYS ,0p7 =7 1B 1ord roddn oL *(, _¥5 L[N TTQT SI UOISSTWD Eow o:.u .ﬁ.v onfea yead
o) suerd anoees oy jo sa213sp Moy Ui Fesomoy ‘queuodwos touru v sty ..oE.m> wnurxew S11 03 35072 1YJI|
[ES2IPOZ o1y sy 0 =7 1 30{d JOMO[ Y.L, "(SuI| poysep) juenea weid pIepuels, ay) 10] Ew.: Eom&oN wmzovo&
oY) pUR (SUI| PIOS) SSMISUSIUI WH-(§ PIAIISQO [E10) o) Sumoys ouerd onoeped oy ssoxoe &:U *Z 3Ly

L01=1 apnine’]
o1 g 0 g— 01—

g

( l‘.:s/(pw ) Ayisusqup voasiwa Qg

F(I‘IJIII!I‘I

(=]
—

- >
— ) O
. 7 3
[ — 02 A
L - ~
- Q

r ] =
— —0r 5
_d [ng

B (o}
N =1 o]
- = 2,
n —og &
C 3] g
I <
N —108 I
b ] J.
A~

! 1 I | _ I | | ] _ L { 1 | w 1 L 1

00T

ULOGSQ) ] [ PUD WVISDE] ' "D ) ‘MUaqpuos 98¢

di8el Iz SHNNGERT]


http://adsabs.harvard.edu/abs/1989MNRAS.237..381B

Downloaded from https://academic.oup.com/mnras/article/237/2/381/976462 by guest on 20 August 2022

WRSAS BIB(] SAUSAYdOoIISY VSVN Y} £ PIPIACLI « £I9100S [EIUIOUOL)SY [BA0Y &

Ajduurs oyes 10U st )1 YeY) SUBAUI STY [, *SUOLNGLISIP ANSUIp uwnjod 1§ a1 ueyl payead A[Suons
a1owr a1e suonnqustp paioipard a3 oueld onoered oyl jo Jey Jouur oy} Ul ‘sepmiFuoy Juy
-puodsa1100 J8 ANSUSP UWN{OD I'H JO SUONRAQUISIP 91} WOLJ IIJIP UOISSIID W7-()9 PIIBIOOSSE
-1 JO SuOTNQLUSIP 2pning| 3asay; jeiy paziseydwo aq pnoys I ‘ pue g s3J ut Qp7 =/ 10]
s1no oy} SuLreduwros Aq u2es 2q ued sH[ T, ‘UOISSIUS d1de[ed [enpIsal oy} uey) 1951.] SO [RIIADS
SI UONRUIWIRIUOD JYSI[ [EORIPOZ PIIEWISe dY) SOpnInNe[ 9sdY) Je Jey’ Suropisuod ‘Jom Aqe
S[IEWDI 0F19AUOD SOAIND 0M] AU} ‘USFOIPAY PIZIUOL S| 9q 03 219} 100dXd PINOM M JIOYM
‘sopmine] Y3y oyl Je IRyl US9S 9q UD I ISNP PoIeIdosse-1 WOl uonngiiuod pajdrpard
o} YIm 101739303 ‘UMOUS ST paAouIax JYSI] [BORIPOZ UM ANISUIUT WiHT-()9 ST/ 94} ‘UIESY "Ssjuel
-penb 1noj [fe ur sopniFuoy 1 usxe) sued onoeesd oyl ssoroe s3nd [eordAl x15 smoys ¢ S1
"SAaAINS §Y] PUE 1 H 941 JO SUOIIN[OSAL JUSIIIP Y] JO ISneddq paonponul sarpuedarosp
a1 sonpar o1 dppy prnoys Suideroar oy I, ‘Alsuaiur 1snp pajeroosse-1 1 parorpaid oyl 1oy amoxd
Juipuodsoe1109 9y} YIIM I91950) ‘PIAOWAI UOTIRUTWIBIUOD JYSI] [BORIPOZ Y] M AJISUIUL puBq
w7-(39 9y Jo ‘oueid onoeed 1ouul Y 10J G0 > |q | 1940 paderaae ‘Omoid 2y) smoys ¢ Fig
"UOTIB[21102 Y] 01 asiou sppe Ajdwuts elep
UOIINJOSII-IOMO] UO Paseq ST 1T JO JJBWIIS INO Jetf) 10e] 2} pue ‘Juduoduwsod JIOUTW & ST UOISSTUID
PaIeI00SSE-1 I 9} ‘UONE[I1I0D S1y} Apn)s om o1oym G.T > |g | UoI3ar oy} uJ ‘UOISSTUIO WnnuT)
-UOJ OIpel PUB POIBIJU JY} USIMIOQ UORE[I1I0D PI[ieldp oyl uo uonewIoful jueyoduwr 9so]
£QaI13Y2 PINOM OM SE ‘UOISSIIID PIJBIOOSSe-1 | oY) SU1lorIqns 210J9q SUONN[OSAI I9MO0] 25911 O}
BIBD STHT U1 PIAJOAUOD JOU dABY 9M "po[dwesIopun s1 A2AINS SayIeJ-WeyIn( 29U} ‘uonippe
uy "Aeans sue(d onoefed §y7 9y Jo UIWDIR 94} uey) ‘A[oAnoodsal unoIe G pue GG ‘uon
-NJOSAI JIMO] J€ 218 ADAINS sayIed—-WeyIng U} pue AoAins AS[eNIag 243 Yi0q Jeyl 10U I
‘uotdar renonaed sty 01 satjdde A[uessa0su anbruyasy
uornjeredos [EULISY)-UOU-[BULIAY} INO 1Y) WIB[D 2I0JOIIY] JOU OP A "UOIZ2I 20In0S Y IS oY) Ul
suonipuoo [eweds oy 03 paridde aq jouued Axe{en) oy} Jo 1501 21} J0] 7' ¢ uonodeg ur Ajfestrdws
QALIOP OM [OTYM UOISSIWUO OIpel [BUIdY] OU) Pue UOISSHUD pueq wr-0g oyl usomlaq diys
-UOTIB[a1 2} JBY} 24 [[oM ABUI J] "UOISSTUIO SIY) PIJBWIISO A[JOOLI0D JARY JOU ABW 9M ‘IOAIMOY
‘UOIIDIIP 90IN0S W IS o4} UT Jey) 2Z1uS0021 A\ "AJBINOOR JUSDIINS YHM UOUNQINUOD Isnp
PaeIo0sse-1 [ 2y 21e[od 121Ul Ued SUO UONDAIIP 21UddNUER 2y U Yony) Affeondo st uolssruo
IH 94} 211u9)) S1OB[ED) Oy} SPIEMO} PUB ‘UMOP SYBo1q SUOIFal 1} Suminue oyl JO d0UuBISIP
oy Surure;qo Ut UONEIo NI Jo uondwnsse dy3 ‘SUOTIOIIP ISIYI JO SIIZIP MIJ B UMM
"SUONJAIP 2NUONUL PUB DU dnoeen 3yl 1o0f 1daoxa ‘01 >|g| 101 sueyd anoeesd ay jo
J[oyM 91} J0J ISHP PAIBIDOSSE-1 [] AU} JO ANISUNW Wr-()9 3Y) [OPOW O} POLPIW SIY} PAsn Sp
‘spueqssed $73/7 91 19a0 osuodsas
W93SAS 9ANB[OI pUR SUIRISZ I1SNP Y} JO ANAISSTWD JO UOHBLIBA JUNODJE OJUL 3ye]) 0) suonoipaxd
371 UI UONJALIOD [[RWIS € 2pN[OUT 0} KIESSIdU ST 11 ‘L1ep $yJ im uosuredwod e uf ‘snipel
ureld oyl SI ¥ M ¥ % (r)/f uounqrusip azis jo sureid snyders pue 21eOIfIS JO IMIXIUI B
sawmnsse pue (y86 1) 9971 2 dueI(] Aq POYIPOUI (L L6T) 72 12 STIE JO 1B1 ST 70 72 X0 AQ pasn
suresd 1snp oy} JO [OpOUI Y I, "199JJ2 IO[BUIS YONW € SBY (£RGT JOSZO % udIsno)) uaIpesd
ANDT[[eIOW Y} MO[[O] O} PAWINSSE ST YoIgm ‘wole | Iod uordos-sso1d uondiosqe Jo uoneLea
QY I, "enua)) opdeer) o) spiemol ‘wioje [ Jod Auarssiuo oty ur asu dosls v Fursned 10)0B]
Jo{ew oy} ST ‘P UOHEBIPERI IB[[2ISIDIUI oY) AQ pAIRIOIP ‘sureid 1snp oy} Jo uonenea drmjeraduwd)
aY3 1By} 10U AN “sureid isnp Jo armerodwd) pue woje H 1od uonoas-sso1d uondiosqe jo snipel
OLIIIA001081eT YIIM UONBLIBA 3Y) 10J (986 T) 7P 12 X0D) Jo suonoipaxd o) Suisn paALIap sem sy J,

12pouL U8 pavpuvis, Ayl ['€T

‘Topou UreId [[ews, SANRUISNE Y] JO SINSAI Y] IOPISU0D Im A[{BU PUR UONRIpEI
o) Jo a1njeraduwia) INOJOD PRAISQO 243 Furydtew Jo wojqoid a1} SSNOSIP oM TS ‘[opowr uteid

L8]E JUBUOAUI0D HOL104YIULS WOL] UOISSTIUD OIPDA [DULLaY] Jo Honpindas

gU8e" T2 SBHNNGERTS


http://adsabs.harvard.edu/abs/1989MNRAS.237..381B

Downloaded from https://academic.oup.com/mnras/article/237/2/381/976462 by guest on 20 August 2022

WiRSAS )B( SAUSAYdoa)sy VSVYN 9Y) Aq PIPIAGL] o £JDID0S [BIWIOUOI)SY [BA0Y ©

i Ajfesruojouowr saseorour jusuodwod Isnp pojerdosse-1H 9y} jo armeradwdy o) ‘rey
0S SUITEop U22q QAR oM UMM [3IM [OPOW Urel3 prepuels, 3y} 03 SUIPIOdOY “ASAINS Wd-] ] 94}
0} Sunragar Aq soxo(dwod 1 1 93Ie] YIM PIIIUAPI 2q ued a[goxd oyl ur syead oy J, "opniSuog
anoeesd Jo juapuadopul Y €7 INoqe e Jueisuod Aurey aq 01 sieadde vorssruo (23101 243 Jo 21Ny
-exadurs) mojoo 3y (L8671 Jv 12 1S01pos 5-a) s1oIne 15710 Aq uodn poyIewINY U22q SBY Sy
‘payIeur Os[e a1e ‘YIus2aem U}
JO a1enbs 9SIDAUI Y[} SB SOLIBA MM SUTRIS }SNP dU) JO ANAISSTIID Ue SUNUNSSE ‘SOTRE A1ISUD)UL
SYHT 259y} 03 Surpuodsarios arneradwd) mojod Ay, ¢ “F1d Ul umoys I8 S3ased 9IY) 95y}
JO OB J0] spmine] onde[ed ul T F IO9A0 PIgeIoA ‘AJISusiul JO SOel 9y Jo So[Ijol1] ‘suordar i 4
wioy ApueurwopaId ST UOISSTUS fenpisal 1yl Jeyl g WoNI3S ul ongdie apy (1) woy paoenqns
u20q sey (1) 1918 UOISSTUD [BNPISAI 9y (II) PUB ‘UOISSTWD 1Snp pajeroosse-1H pajdipaxd 2y
() 981y [eORIPOZ $SI[ UOISSTWID (B30} 3] (1) JOJ PUNOY 9q TAY) P[ROI samsu wr-0T 01 -09
oY Jo onel oy I, "AeAIns As[adiog UID-T7 9y} JO UONN[OSSI UTWOIR 'GE 9} O} PAAJOAUOD U23q
2ARY ‘paloRNQNS UOISSTUIS [eorIpoz m ‘sdewr oueld onoees gyy7 2yl ‘paidipaid udaq aaey
SUOTINQLIIUOD ISNP POILIdoSSe-1 | pueq w7-00] PUB -(9 Y] JIOq YoIysm I0J BIIR Y] I2AQ
(TT
uoN29§ 398) ; _(; _Wd (0T ) ; _I8 ATIN $1°0 JO anjeA pooyinoqysau rejos ot yim ‘oued snoeed
91} JO SfoyM U} JOJ JUBISUOD Seam AJSUDP UWIN[OD UFOIPAY O UOISSIWS W7-()g JO ONel 3yl 1By}
pownsse am pey uonnquiuoed 1snp pajerdosse-1 | paidtpard oY) ST sul pauop 2yl pueq W -9
31} 10.] ‘WOTINQLIIUOD 1SNP PATLIOOSSE-1 [ PaIpaId 511 ST U PHOS I9MO] Y.L, "UOT)BUIUIRILOD
W31 feoRIPOZ 911 JO [RAOUIRI IO)JE UOISSTWR polexjul oy st joid yoes ur opgoxd 1oysy oy,
‘opmine| JO ¢;0F IoA0 dFeroar ue sjuasaidar aul yoeq ‘€1 €] <€,.£S J0] spueq wr-gQ] pue
-09 ay3 103 sdqoxd smoys ¢ "1 “ouerd onoees oyl Jo 0T UIYNM (0T £/ € §;6L) WueIpenb isug
oy} Jo 1red 107 purq Wi~ Y1 UT HOISSTUId 3Y) Surffopour 0} 21inpa201d owes ayj pagdde op

UOISSIULS PaLvifut 2y JO aimppLadiiar ANOjod Y[ €7

'seg 1e[oys1oiut 2y} Jo siuauodwod Surpuodsarios ay; Jo sIYSIoY ofeds A1 oy} Suisn
syuouodwos pajerdosse-CH pue - H ‘-1 [ O UOISSFWD PIIelul paAldsqo 9y} osodwoosp 03

("Surapour o1 Jo J9BJRLIE UE ST () =] J& Wnw
-JUIUI [290] 3Y [} (SAIND IOMO]} 1SNP PSIRIo0sSe-1 | Wo1j Juauodwod pa[jopoul 8y} Pue .0+ >4 > S0 — I9A0
pafersae suejd spoe[ed oy jo 1red 1auur SY] 0] UOISSTWIS PUBQ UI7-()g PSAISSQO [B10) Y] JO Sa[goIg ¢ dandyy

( seaudsp ) spmiduoT]
08- 09~ ov- 0g- 0 0¢ ov 09 08

e

00S

0001

- 00S1

ISAPW ) AYsSULju] UOJIDTUI Q9

|7Tllill[|l||]illl

1~

Lt r________r‘_b_R_____,_____ooom(\
uI0qsQ T °f pup WoISoE] ([, D) D Juagproigd Y 88¢

di8el Iz SHNNGERT]


http://adsabs.harvard.edu/abs/1989MNRAS.237..381B

Downloaded from https://academic.oup.com/mnras/article/237/2/381/976462 by guest on 20 August 2022
epnine]

(so2132p)

1

OFe=

WRSAS BIB(] SAUSAYdOoIISY VSVYN Y} £ PIPIACLI « £I9100S [EIUWIOUOL)SY [BA0Y &

"ouapuadap [erper Ajeind pawnsse sy £q uaald
uey) 1oySny ST ULl BULR) Y UT P[oy UOHEIPEI JB[RISISIT S Tey) aq Aew 1] ,00€ >1>,087 1d29xa sapnyduo]
[[& 10} ¢ JNOQE ey 1918215 Sapme| JE [[9M SUOIBAIGSAO A1) S1 JUauodWOd ST I, "UOISSTWD [210} 2} 0] 2ATIB[X
(saun paysep) 1uouoduiod pajenosse-1Y pajorperd syl Sumoys suerd onoe[es oy ssoIde sino XI§ “p aanSiy

apnine

(seardap)
0

Loe=t

60 micron Intensity ( MJySr™' ) 80 micron Intensity ( MlySr™ ) 80 micron Intensity { MJySr™' )
S 8 3 S 2
@ S <} S ] S | | © > 3 g
m________—_A_—_______A_ m .nIU- T T 1 L L
i . » _l
o & o - ]
3 2| 1
= g
£ £ - :
a o 1
Lo |
—_ 1
—_ a Lo _
[
@ a 1
Eeo = =R el -
@
e @ '
2] a - i T
~ \
- 4
— ~ ‘ —
T Lo i
S, S !
(8] o % |— —
L 4
m ______n__h_________ m___ L 1.l 41 1 i ! [ 1} m_,_ 4 .H.,._
60 micron Intensity ( MiySr™' ) 60 micron Intensity ( MIySr™' ) 60 micron Intensity ( MJySr )
= S 8 & & S
| % % | @ % w w nOu =] = =] o o =1 =3
m T 17T w T 1T 7T m m TTTT TFTT T 171 TTTT TTT
- | "
1 — | | —
o —on o
o o
- o ~ —
& =
c c
4 g £ |
a @
4 = = i
[ [
@ o
© — Ho Ho —
® 4]
4 8 & 4
1 - ™ |
) =y
4 @ i
) IS
o — ‘o ‘0 —
- 11\ e
- L -
oy ) | _ 11 i - ' I _ Lol 1 * Lol ] _ | . _ b | Lol S S N | _ L1d ! _ ] L 11 Lt
= =) o
6%€ JdUOAUL0D UOLOLYIUAS LUOL[ UOISSIUL? O1PDL [PULIaY] JO uoyvivdag

g18e_ " _L&2_SWINAGRAT,


http://adsabs.harvard.edu/abs/1989MNRAS.237..381B

Downloaded from https://academic.oup.com/mnras/article/237/2/381/976462 by guest on 20 August 2022

WRSAS BIB(] SAUSAYdOoIISY VSVN Y} £ PIPIACLI « £I9100S [EIUWIOUOL)SY [BA0Y &

"AXeen) 1ouur oY) up Ansuap uonerper 1943 Jo SUOI3DI UI LONNQLINIOD © JNO 9jNl jou op Ady ],
‘Axereny 2y Jo syued 1o1no Sy} Ut suordar Jo suonearssqo uodn paseq ore UOISSTWS SUI| WO}
uonnquuod yuedyudis € ysurese (986T) yord » Aoqaray, jo Simewmgie 3y I, "anus)) snoeen)
94} Spremo) onel souepunqe [/, 0] ay3 SSBAIDUT Ue 3 0} JABY P[Nom 1oy} Axepen) o)
3O SIUID 3 SpIEMO} 1931R] SWI02] 0} 199352 3} 10 "PIONPAI 3q oM onel wr-001-09 341
U0 paseq ‘uoIssIwD a3 jo ainjerodura) yuaredde 913 ey} os ANsudIuI pueq WH-()9 Y1 UO 109739
s1qea1dde ou oq pnom asey I wr ¢gUgg e m O JO dulf uoIssius dy3 03 anp 9q Aew sUOIFx
POZIUOL WOTY UOISSTWD pueq Wr-00T SV S} JO Swos jey) PaIsaTINS (986T) 70 12 NMIBE]

"UIN} Ul 989Y) I3PISU0D

M s1o1paxd popowr wes3 piepuess, oy ueyl 1Y3g 9q 01 arjerodwsy Mojod SII sosned

UOIYM UOISSTUID parerdosse-1 [ wi-09 ay3 ur jusuoduros [euonippe ue SI 319y} 10 poyoadxa

UEY} 19M0] 2q 0} srmeraduia) 1n0[od sy sasned Yomgm UOISSIWD PAJRIOOSSe-I | WH-((] o)
urjusuodwod [euonIppe Ue st 215Y3 1oy “IMOTABYS( ST} 10] JUN02IE 0} SAEM OM] OIB SI5Y T,

201 =744 €7 ~ 01 sdoxp uayy Inq ,0p pue §;6/ =7 UGEMISQ 3 §7 ~

1€ Jueisuod Amey surewar aameradwa) InNofod sy | 'g 81 Jo oqgoid payr ayy ur parensny ST

SE ‘SOpNIISUO] 19MO] SPIEMO) 3582109p A[LIeSSa0aU 1snul Juauoduos PajeIOSSE-11 [ 9} 10] O1jex

pandun oy 9uouodwos PI1BIO0SSE-I [ 23 10} SOpMIZUO[ IOMO] SPIEMO) asearour pajoipaxd
S} pue sanIsudNUI [e10) Wr-() (1 -9 JO OBRI 3] JO ADULISUOI-TEaU P3AIasqO Ay JO asneaag

(' uoudag 29s) jopows sy urwy 00T pue ()9 ¥e UoISSIWS 21y) QJBUIHOP YDIYM

sures oyyderd ayj jo ooumisip d1uSo01oeTeS 1M uoeLes armesadwa) 3 ST-LT a4l 109101

SIL 0T =1 ¥ M +T 01 G.64 =] 1@ Y 8T INOQE JO anfeA v woly apmyduo] onoefed Fuiseasoop

"PooyInoqudou rejos a1y 0} ajeudordde armjeradme; S 1€ 11e Seam 1S0D o) J1 UONNQUILOD 1 | 1]}
samoys jord 1addn sy vo suy paysep Tomop 9 T, (9861) 77 12 X00) Jo [opowr AU} SMO[[0] SNIPEI LIIU20108[ES Yim
amjeradws) ut voneLreA 3s0YM snp PIJBID0SSE-1 H Wolj suonnquiuod pajdipard sy moys SSUI| PIIOS Iomo] oY [,
'S0+ >q> G0~ 1940 paBerase sueyd onoeyes oy duoe sanIsULIUL § Y7 Wr-(( | pue -09 Jo sagoId g aandiy

(seaafap) spnyjiSuor orjoeIen

02 o€ oy 0¢s

I B B L B B N I 0
N 5
=
L ®
| 2 &
i <
i a
- "Y
B [H pue uoast w 001 rmwk

| I RN R R | IR R | (g

(sesadap) opnyifuorg oly0e[Rn
02 o€ 0¥ 05

i Tl e e St et s At e =F==z 0
= 5
” Y
_ S =
- %]
- =
- 1 <
- 2
- <
sjusuodwon [ pue UoJoTf ST o~
e 09 0
C 2

TR R N I N P

JULOGSO T [ PUD WDISPH ] D) °) 14aqppog Y 06¢€

g18e_ " _L&2_SWNAGRAT,


http://adsabs.harvard.edu/abs/1989MNRAS.237..381B

Downloaded from https://academic.oup.com/mnras/article/237/2/381/976462 by guest on 20 August 2022

WRSAS BIB(] SAUSAYdOoIISY VSVYN Y} £ PIPIACLI « £I9100S [EIUWIOUOL)SY [BA0Y &

9SoY) WO} UOISSTUD ) 18] Moys v1oads uoissud pajoadxd oy} Jo uUosIopuy 2 ourel(] Aq
suonemoe) SRAST re1ouad oy woxy uotoyd A 918ws v 4q Juneay 03 anp saporued [ewus 259y}
10] pardadxa are suonerrea ainjeradwa) 9818 "UOISSTUED oY) JO aInjeraduro) InOfOd UWLIOJUN
oy3 uredxo 0} J10pIO UL UORNGIISIP UIRIS (£/61) JoorsproN % [dwmy ‘SHyIe 9yl 03 UONIPPE
ut soponaed jrews £10a jo uonemdod e poyOAUT oym (GRE ) HOSIOPUY 2 durel(] A PIemIo]
ind sem TOISSIUD [2)0) 9y} Jo dxnjeradura) mojod uoun 2y Jo uoneue[dxs sAnBUINE Uy
‘pueq wir-(9 oy} u Juauodwod pajeroosse-1 4
21} JO UONDEIINS Oy} 10} [Ppow UreId piepuels, oY) asn o} drerrdordde oq ppnom 3y ‘UOISSTWO
ouerd osnoeed oy Jo arnjeradwa) inojod juatedde oyl IO JWNOJOE PIP UOISSTWD dUI STY! JI
"21IUa)) noeen) oyl Jo ady g unpiim suoISeI I [ 10§ BIEP JO Ov[ B AQ PIIEMY] UIIq JABY SNIPRI
o1u22013ered yNm [/, ;O] Jo Ino1ayaq 3yl Ystqelsd 01 sidwany uad 1ad g moge 9q 1ySnu
aun wir-gg Yl WoIl XN §VYY] pueq wir-00T Y} O} UCHNQLIUOD dY] ‘UCISI N SIy} JoJ
‘et $15083nS (186 ) 77 12 UOSIEA AQ SIUSWIDINSBIW JUI| Y1 SuIsn £ [JA] 10J d)BWINsa y3nol AJures
-5200u V7 'sisoylodAY Snyl Jo 159} 9AISN[OU0D Ou AIF oulf 11 () Y} JO SIUIWDINSBIW JUISAIJ

"apis puey-1ydu oyl uo umoys 9xe sermeradural moyoo parndur ay 1, ‘odre|
KI9A 3@ P[NOA ORI 2] UI 1011 9} PUB [[BWS AI2A ST UOISSIWUS WX-0(] [BNPISAI o) s1aym Teadde suordal yueig
*SONTeA PIAIISqO ) WOI] PIIOLIIGNS US3q Sel UOISSIUS PAJBId0sse-1 H Sy Udym S[BNPISaI 31} JO O1el 9} SMOYS
2AIND WONO( Y], “UOISSTUIS PIIRId0sSe-1 H 213 10§ onel patorpald sy st 9AIND S[PPIUI S, "San[es PIAIISGO
a1 smoys samo doy 2y ouerd onoees ayi Suore ANSUNUW WT-0OT-(9 JO ONBEI 9Yl JO SI[OIJ "9 2IN3L

( #818ap ) apnyifuoT
oy

o1 02 og 05 09 0L
[ T T T _ T T T — LI L _ LI I A | _ 1 T ~ L — T 7T _1 O
o €22 5 —z
. ]
2 - ]
§ ooz E W E
) r ..
g+ & =
5 ooeel —e 8
= 998 - IH e
C I I _ I | _ I * 3.l _ I b ! _ I | _ I | _I 1
01 02 os ov 0g 09 0L
L T T 177 m L _ T 1T _ T 1T _ T T T — T T T _ =TT ] 0
5 g e
3 o ]
? osz|- v &
o - 7 ..
s
g r - ol
5 93 - —o 8
= 998 H —e
Covoa bww vy b v s Lo v e b e by g 4 1
o1 02 og 0¥ 03 09 04
[ TP T _ T T T ~ L _J T T 1 _ v TT _ T T 17T _ IR O
o e s —z
s J
3 C ]
3 oszl- voog
o N ] ..
®
[ ] 5
3 oee - o &
~ 998 - V101 s
L L1 1 r— L1 | i _ L.l 1 — | N | _ 1 1.1 1 _ S _ 1] 1
16€ JUUOAUI0D HOLOLYIULS WoLf UOISSTUD O1pDd Jp1liay] Jo uotnavdas

di8el Iz SHNNGERT]


http://adsabs.harvard.edu/abs/1989MNRAS.237..381B

Downloaded from https://academic.oup.com/mnras/article/237/2/381/976462 by guest on 20 August 2022

WRSAS BIB(] SAUSAYdOoIISY VSVN Y} £ PIPIACLI « £I9100S [EIUWIOUOL)SY [BA0Y &

‘JuBLIRA UTRIS pIEpURIS,
Ayl ssmoys Ya1yM f 1] Yim paredwiod sq 01 918 959U ], "UOISSTUIS [B101 S1f) 0F SATIR[AI (SAUI| PSYSBP) JUBLIEA OTRIS
frewss, a1)) Ioy jusuodwios pajemosse-1H paopaid oy Suimoys ouepd snoeed a1y ssoIoe s om], /L dandiy

0Fa3=1 apnyTyeT]

01 S 0 S~ [

L .t e A B B At SN A B 0

( [_‘IS/{[‘W )y £&yisuany uoddIw Qg

o1 g 0 G- 01—

L - 2
— —Hoz &
. — (2]
e
L B S
L N 5
- ~or g
od - e
o
L - 5
L N )
- oo &
- 1o E
- ] 0g 5
y
L - L
Lo R S L. B T S B L] ~

001

oY1 ur 113 pood A[Ire] e ST UOISSTUD PAJRIdOSSe-1 1 AU} JO S1eWmIS? mau dY) ‘Jerouad uy ¢ S
u1 souo Furpuodsarzod o) Yum paredwrod oq ued soqyoid oml 9sal L, “7'( AQ PO[BIS UOISSIUIS
poleosse-1 [ pueq w-Q07 paoipaid oyl SI oulif PIYsep Syl pue ‘paideIlqns UOISSIWD
[eorIpOZ 213 10} uonnjos el [ews, aeudoidde ayi yum UOISSIWD pueq WH-09 PIAIISqO
o syuosaxdar our prjos oy T, -oueld onoefed oyl ssoI1oe sjnd oml jo sapdwrexa smoys £ 1
"Z°7 UOTID3G Ul 0] PAOIIAJoI $§)[NSa1 dpryne] onoees
/YT 23 pue 9 ‘14 JO UOHRIAPISUOD AQ 7'() JO JOIOB] JUBISUOD 3} 3S00YD SA\ "UOISSTWD
pueq wr-(g Y} [PpoW O} 7'() JO 10108} & AG Po[eds suoldes snoadxd 2yl ul paquosIp pueq
wH-00T SY) UI UOISSTUID PIJBIdOsSe-1 [ 2Y) JO suondipaid o asn apy 1992 9y) Jo apnjudew
9y 91BWINSS A[ISES TR 9M “UOISSTUIS PIJEId0sSe-I [ o4} Jo aunjeradurd) Iojod JuBISuod B 9AIS 0}
I9PIO UI HasOYD aaq AJurewr aAey sureid osay Jo sonyadoid ayy jey) pumu Uy SuLIeaq ‘59A9MOH
‘SNIpeI JNUA0019e[ed Yim SurArea st yomgm ST oYy i surets jews Jo soads snourea
Ay} JO UOISSTIID 3} [APOUI O} dARY P{ROM QU0 Ie}ap UI [opow uTeld [rews, oY) 21e3usoAul O,

13pows uwag fpus, Y1 £'€°7

. “UOISSTUIS ‘PIIBIO0SSB-II | ‘Tenprsal 2y} Suturelqo
USUYM UOISSTW W/-()Q [810] 9} WIOI} PIjorIqns aq 0} Juduoduwiod pajerdosse-1 H oY SaseaIdur
11 Se [opour ureid [[euls, Iy} JO 10919 Y} IdPISUOCD 01 P3JU I pueq Wr-()9 31 0 HONNQUIUOI
1uedIuSIS v oyeW pnom Ing AHsuaiur wir-0Q 1 241 01 S[1I 2INGL3IU0D pinom sureld [ews A19A

AULOGS() T f pUD WYISPH I D) D wtw@%ab‘&m Vv 6¢

di8el Iz SHNNGERT]


http://adsabs.harvard.edu/abs/1989MNRAS.237..381B

Downloaded from https://academic.oup.com/mnras/article/237/2/381/976462 by guest on 20 August 2022

WRSAS BIB(] SIUSAYdOoIISY VSVYN Y} £ PIPIACL] « £191008 _somﬁowobmd\ [edoy ©

"SI0+ >G> S0~ 19A0 paderoae ore Ty ‘Aealns Joold Auoi§
—S)JOSIYOESSEIA 91} WOIJ SANISUIP UWR[CD Oz (9) ‘Smorxe AQ payIew YNS umouy o1 anp syead yim {H861)
70 12 U219y WO} UOISSIUIS WNNUIUOD o1pel wid-T 1 91 (q) Jusuoduwros pelemosse-1H pafjopow 1) JO UoNoRE
-qns Ie)e UOISSTW V¥ pueq wr-09 oyp () jo ouerd onoered oyl Suore sepyoid jo wosuedwo) -g samdig

(sea4Fop) apnifuoy oljoe[En
) ot 0¥ 0S

_4
o

TTT

Q01

002

IJIII![IIPI{I

ITI]I|I
&
o
L~
Q
~—

0og

(.5 w M) AP LS 0D

TT
.
b

FI‘I[III TT
ILLIJII!III‘IIIJII

(1) -dwsy, sssujydag

ERRI

L

=

L
o
=

|JI1!!IIII‘IJI

St

IIl’IlII|fTi

uototwt g ()

(as/£rn) Lysuaju]

11L)

1 I _ I | |

[aY]

JUQIXD QWOS 0} G.0 > |q | a0 Surderoae InQ “sed remosjow 10} 3y} Jo Judd 12d ¢g Sumum)
-U0D SPNOJO 9A[OSAI O} YInous [fews SI UrdIe ¢ Jo Juroeds juiod J12y3 Jey) opnjoucd A3AInS
juasaxd 2y} JO SIOYINE Y I, "POUIULIdIOP 9qG 0] $AZIS PNOJO JB[NOJOW JO UOHNJLISIP 2yl PI[qeud
aaey syutod podeds Ajasop arow ynm paaresqo apnuduol onoered ur sding ouepd onoepes
oy} Jo vore dqerdordde ue Surroaod Aoalns pajdwies Afny ou Juasaid je st o1o1) A[ejeuniIojur)
"0980IR G S19ZIS Wedq 93 st pajduresiopun A[qeISPISUOD S1313Inq UdIe ¢ Jo [earaiur Jugjdures
® sey AAIns 9y [, *(9)8 “Si Ul UMOYS UOISSIUD () PaIeIdanul-A11009a Jo dqgoid oy1 da8 o1
(9861 77 12 SIOPUBS) A2AINS 0D, JOOI AUOIS-S)ISNYIRSSRIA] Y] WOI] BIRP PISN DARY AL

. 'SIB)S ¢] pue O ‘9[geAIasqoun snyj pue
‘poppaquwa Aq pa1eay SI ISP 23 Jey: ‘1oadmoy ‘Qqrssod s1 1] '¥ng wr7-()9 9yl 0) uonnquIuod
yueonusis Aue 9A18 03 ySnous Y31y 9q 1ou pnom ormerodwal sy ‘vondiosqe AQ pajenudlie
TUST [B10us8 oy £q poresy 219m SPRo[d Y1 UL 1Snp Y3 JI ey} I3[0 SI I "SPNoO[d JB[nos[ow
ur jsnp woIj sowod ¥ jeyy Apqissod oyl IOpISUOd PNOYS SUO ‘ISnp PAIRIdOSSB-I [ WOIY
S1 UOISSTWID WiY7-()Q [enpPISaI 9 18y} | 21e[J JO 20UIPIAd aanelfenb o3 woij s1daddse ouo 210jag

SANOTO AVINIHATONW WOUL NOISSIWNA $'C

{.$>19]>,7) sopm
-11B] 2JBIPIULIDIUT 1B UOISSTWD [B10) PAISSQO 93 ueyl 1oy31y oq 01 spudl 1nq {,G < |q|) STum

£6¢ JUUOAUI0D UOLIOLYIUKS LUOL UOISSIUUS O1PDA [DULIIY] JO UONDADIS

di8el Iz SHNNGERT]


http://adsabs.harvard.edu/abs/1989MNRAS.237..381B

Downloaded from https://academic.oup.com/mnras/article/237/2/381/976462 by guest on 20 August 2022

2 <1< 86 ([ dsAr 01) uwoddtwn 09 62 < 1< ,GE ( _ISAp

WRSAS BIB(] SAUSAYdOoIISY VSVN Y} £ PIPIACLI o £]9100S [EIUWIOUOL)SY [BA0Y &

"SOTIISUD)UL
wr-()g 31} WOIJ pa1oeIqns Usaq sey auodwod palerdosse-1 J PI[[ePOW YL "SI+ >G> 6] — “6T>71> .86
ST PRISAOD UOT3aI S "M NS IYSLIq U] O] anp SIXe [ed1)I8A oY} 03 aso]d syuod oy Aq psonpal sy 19ne]
a1 Inq ‘A[pansadsar 1o 1od 7g pue 9§ SIe SIUSIONIS0D UOTR[SLIOD 3 ], 'SonIsudjul wr-(g isureSe sornjeraduwsl
ssowyduq wo-[7 (1) Pue SSUSUSIUT UI-()Q ISUESE SaNISUSp UmMm[od (D, (1) Jo swo[d 1snesg *¢ aandig

,01) uoIdtw Qg

ODxF  Oixe To1xz T 0T 0 Ok Bixe Toixz T ot 0
L____ﬁ_m__q___ﬁ___‘O l___g______ﬂ_\_\ﬂ_\ﬂ___OO._ul
- ® - @ ! 0
— v 000G - .

T = C
A«Hd (@] S OOH
SENN o4 = -
w“ oooor_ [
+ ¥ 3 T 002
¥ = - ]
+ e ~ - 7
¥ = . v -
%1 000ST - ooe
T____ __ﬁ_!ﬁ_r__ﬁ__u_tOOOON ClL 171 L1t __<ﬂ_ ﬁ_*ﬁ]OOwu

"o _WI SUOMNIIR O 1~§ A[jeord4) ore sonisuop
uox109p 2yl pue od (g7 01 07 WoiJ 3FurI SUOIZII oY} JO SIAAWRIP I I, ‘SIeIS () J[qrAIdSqo £q
PAZIUOT U39q SBY YOTM SUOTSaI 0 H (T Ut seS oy ylim paje1dosse A[uteut st isnp sty ], (986T)
v 12 X00) Aq [opou o1} ur juauodurod Isnp ,wIea, 9} WOIJ SIWO0 Yorym eyl aq o3 sreadde
UOISSTWS OIpel [eulIdy) 3} Ylim A[SUONS SIJB[ILIOD [OIYsm UOISSIUD PIIRIJUI [2npISAl Y J,

SNOIDHY I H WO¥d NOISSINA ¢'7

'UONRWIOY JB1S 131 UOHIRIDOSSE UOTIIUOD 1Y} O} 2np SUOIFa1 I H JUeI3 PUR SPnojo Je|
-NOJ[OW JUBIF U22M)2q UONIE[ALI0) [eneds [erouad st a1ay) 1Byl 108] oY) Aq I0] PIUNOIIR 2q ULD
wr ()9 pue O Y USIM}ISQ US SI YIMYA UONB[RIIOD JO 32139p o7 I, Juad 1ad (g spoooxe uone|
-01109 Y} “PANIWO ST S I “+HA NS WG 243 01 anp SIXE [BINI34 Y} 0] 3500 sjurod a1 Aq
PaOoNpal U3dq sey Ioney 21 I, 1oid Wy (9 snsiaa wo [ Y} 10] 1uad 1od 7§ yum paredwos wad
Iod g6 s1IU91J200 TONR[PIIod WX ()9 SNSIoA QD YL ST > (G| 67 <] <.SE UOoIFaI 2y} 10}
udAI3 a1e $)0[d 1013808 219UM ‘g "S1.] U UMOYS SI UOIB[OLIOD QATIR[21 9} JO 189} 2AneInuenb v
‘SjeUwRI BAouIadns pondofesed woly uoISSTwe
0] 9Np 2Je YOIy ‘SMOLIE AQ pasaew ‘syead oY) oJe PIBIUl O] WOI] SUISSIW 918 YOI SaInjeay
w-1 | A[UO ay I, "pateiul 24l pue ()0 Y} Udamiaq uaredde (e Je 10U SI Jey) paIeIjul pue oIpel
oY) ur saInjed o) Jo e Aeonoeid uaamloq 20udpuodsaIInd dU0-01-2U0 ST 319} Inq ‘soqgoid
920Ul [fe W ,[€ =] PUR 7=} Je syead peolq pesput are 319U L Blep (D 92Ul Pue paresjul
oY} U9M1I2Q UBY) WNNULUOD OIPRI 9Y) pUE PIIBIUI 9Y) U2AMIDQ UOHE[ALIIOD IS Yonu ® st
91311 181 IBJ[D ST 3] *(B)g "B1,] Ul UMOYS ST ‘UOISSTUID PIABIDOSSe-1 H ) puk WYSI] [RORIPOZ Y} JO
[eAOWISI SY} IS)JR TOISSTUES Pareljul w-()9 Jo ajgoxd oyl pue (q)g “51J Ur umoys ST WNNUJuod
ofpel u-11 Jo apyoid paderose Are[uas oy ] ‘WaS0IPAY JR[NOS[OW JO ANSUSP UWN[Od 3y} JO
opmIISuo] onoees Ylim uoneLeA 93 os[e sjudsardai oord O 2U3 1ey) uay) swaas I *ANsuoul
10MO] SOUIT}) OAY B SUIARY JS1IR] Y3 M QUL O, Uy Areondo oy ur pue O, Ul UOHOSIP
dures oy} Ul PaAIdSqo BI1ddds ojdures usomloq 2ouB[qUISSAI SO0 © ST 213y) ‘@onoeld w ‘Ing
0Dz, 103 ase3 a1 10U st sy}, "ury) Afreopdo a1e spnojod a4} J1 AJuo S JO ANSUSp Uwnjod 3yj 0}
uopntodoid u1 A1ea pinoys uoIsSIud aur O Y2 Jo Aysuaiut oyl ‘ojdound ur ‘oste solesuadwiod

AULOQS) 7T f PUB WDISUL] T "0 °D) S\EQEEQ\Q Vv 6¢€

(,surg 3) 0D [edderul

di8el Iz SHNNGERT]


http://adsabs.harvard.edu/abs/1989MNRAS.237..381B

Downloaded from https://academic.oup.com/mnras/article/237/2/381/976462 by guest on 20 August 2022

WRSAS BIB(] SAUSAYdOoIISY VSVN Y} £ PIPIACLI « £I9100S [EIUWIOUOL)SY [BA0Y &

JO SuLId} U JUBDIHIUSIS AI9A ST Y ['Z—L"() JO UOHIPPE UR yons 1.yl smoys (q)g “31,] 01 9ousIsfoy
"(puUnoI3yorq 2ABMOIOIW I £°7 Ul Surpnoxa) sarnjeradwa) J1njosqe uieiqo 0} A2AIns wio-1 1
31 01 Pappe 2q PMOYS Iy 9' (-7 I9YIIN] € 1By} SWIIS I ‘Opmue] SW1 18 {°7 JO xapur [ea1oads
e Jo uondumsse ay) pue (z861) v 1o we[seH Aq AdAImnS ZHW-80f Yl WOl ‘.G =|qg| 18 198
J[OsI sem AdAINS JOUUAI[Y Y] JO [9A9] OIOZ oYL .0 =7 18 M S'T 03 ,$9 =/ 18 ] ') WOIJ SOLIRA
1841 9qyoad © SIAIS SIY T, "G. T ~ | ¢ | 18 ST AoAIns FIdQS[OlH Yl JO [OAQ] OIIZ Y} 2I9UYM SOPMISUO]
10} KoAIns wd-TT (QL6T) 7P 12 JOUUANY 9yl uo §.;[=|q| 1 sormerodwo) oy Sumnou Aq
paure)qo ag ued sarnjeradurd) a)njosqe jo ajewnsd uy ‘07 > | g | 28uer o) Surroaod adoossyo)
W-G7 M9Y001S 9Y1 (IIM Opell ASAINS UONNIOSAI IIMO[ B 9SN [[IM STY] .S =]|q| 01 uoidax
pauuEds 2yl JO UOISUIXa SUImo[jo] 9[eds aimjeradwal 9Injosqe ue 0] pIjeIqIed 2 A[[BNIUIAd
Mix ASAINS 9y, 'SUOIZAI PajdajJe-20Inos ay) ut 3dadxo .1 ~|q| 18 198 [PAJ] 0I9Z SN sey
ASAINS O |, "OpEWI JIOM SUBDS PAPUIXD 2IOW 58D YoM Ul ‘ATepunoq 9y} e $92In0s Snolaqo
Sxe 212Ul S19Um 1d20x3 G, T JO 95URI B ISAC 9PNINE[ J110E[ed Ul SPEW 2I9M SUedS "G 1> |q |
‘OLS]S.LSE BB Il SI9A02 AdaIns oyl Jo ued poysiiqnd Apuosssid oy, umuoie ¢y
JO 2zis wreaq e sey pue odoos9pal w-(Q T F1eqseyg oyl Suisn opewr sem AJAINS WIO-1] oYL,
(8L61) v 12 soukey Aq KoaIns wd-9 Y3 pue ($RG 1) v 12 YoI10y £q AoAIns
wd-1 T 9yl 24 9say I, ‘oueld onoe[ed o3 JO Jey ISUul Y} JO JSOW JIA0D W) UIIMIDq [OTYM
sarerd xnyg AYS §73] QU1 JO 1B} 0] ISO[D UONN[OSAI [IIM SASAINS WINNUNLIOD OIPRX OMm] 218 I3 [,

SAdANNS OIAvd dHL ['¢

UOISSIUID WNNUNU0D oIpey €

*SUOTIFRI It 1 (T Y3 JO 1 Y} 10] 2n[eA B 01 SPEI|
€ UONDIS UT PAUTRIQO ST YoM OneX ANISuajur aU} sny J, ‘AJAISSIWID JO SONBI 9} SB dWEs 2} 9q
[TIA UOISSTUID JO SONISUIUI oY} JO ONeI 31} ‘OpIourod suordar Sumirues paresjul pue opel oyl J

f061 =(wd 17)*2/(wr 09)'3
STWD TT PUe w7 (9 18 SONIAISSTID JO ONEI 31 ¥ 000, =1 WM

oIS _ZH WO M A 0T X 6] = (W 09)?

STW (9 18
Aduanboiy yrun 1od Anarsstoe a1 ‘armjeraduwra) utead pue mey Larssturd djeudoidde o Suisn

(SIS WM o 0T XET= (L) ay4f =(d1)3

SN} ST ANAISSIIID
pareIyur A I, ‘(FY[) $S90X0 poIeIyur 9y} ST f “10108] JUSWddURYUS Y I, *0 T 93 ury} JiSusjosem
I91I0ys pue 103uo] Jo suojoyd Aq pooueyua ST AJIAISSTUES STU ], "PRJRIJUI 3} UI PIBIPRIAI 3q [[IM
A310u0 IO} pue ‘UoIoT 11 [ Y1 UI SUTRIS ISnp oyl Aq P2gIosqe 9q [[Ia Yorym suojoyd o ojur
paprISop AJ[EnIudAd 218 UOUBZIUOT YY) Ul PIAJOAUL suoloyd wnnunuod uewAT Sy JO SO

"T'C 3o xapur
renoads e sey o1ojerey) armjerodurs) ssewydLq ay) pue .,_a 031 jeuontodoid osfe st uoigar
HH 91 JO sSOWYSLIq 90BLINS pauruns oy ], "101de} juner) 9y} jo uonenrea Aouanbaiyy ay; o)
uvoneunxoxdde ue st Asuanbaij uo souapuadop Yeom oY I, -2inieidduwid) UOIOI[ oyl ST 27 2I0yMm

<

(A8 _ZH ¢ WO M Ly ol oc- 0T X T =(OIpEI)*3
1
AAISSTIIO 9Y) ‘4 Kouanbaiy e 1k uny) Ajyeondo st yorym UoIgal I | Ue 10g / ‘9Jel UONRUIqUIO0da1
a1y 01 reaonrodoxd ST ANAISSIUID WINNUIUOS OIPEI OY I, "SWOIE J19Y) JO 9)B1 UOHRUIqUIOd] PUR
UONRZIUOT 9T} YSNOIY} PAIRAI A1 SUOIFOI 1 9SOT) JO SSLHAISSIUIO POJEIJUI PUB OIPer Y I,

S6¢€ Juauodui0o UOLIOYIULS WOLf UOISSIUWD O1PDL [PULIY] JO UOYIPdIS

di8el Iz SHNNGERT]


http://adsabs.harvard.edu/abs/1989MNRAS.237..381B

Downloaded from https://academic.oup.com/mnras/article/237/2/381/976462 by guest on 20 August 2022

WRSAS BIB(] SIUSAYdOoIISY VSVN Y} £ PIPIACLI « £I9100S [EIUWIOUOL)SY [BA0Y &

WS =gp

S (0001 +°7)> g >{0001 -"g)

138 AL YW,_0TXT=VP

138 _ALW (0T X ZT+V)> V> (01 xZT=°¥)

:o1e 1dooimyui-A pue adofs ur spuswRIOUT

pue oFuer ay) uay) ‘0o Aq pajewinsd ouy jenmi 21 jo uonenba oyl s1 g4+ ¥y =4 [
(101d yoes uo
syurod QQ 0T 248 9IYL) ‘00T WBY) SS9 9 Isnwi Sul] 3} MO[aq Nw 0T unpia Surd] syurod jo
Joquunu 3y 18y} pasodur ST IUTRNSUOD [EUORIPPE UY *9dO[3AUS JoMO] 3Y1 29,03 UI¥E) SI dul| SIY)
UQY] ‘OUT] ) MO[oq PUE 2A0qe Jw (0T UMim Sutd] sjmod Jo Joquunt UT 2OURISJIP WNUIIXEU
oyl seq yomm ‘payoiees sadors pue sideorojur jo seduel oy} Jo sOFps oI} WOIy ABME “SISIXO
QUI] € J] 'PAUTWIIOP ST U Y] MO[aq YW 90T unpim siurod Jo soquinu oy} ‘AjIefiuis "pojunod
ST ANISUQIUI PoIeIjul duies dYl je oUul] 9y} UO anfeA dY) SA0QR W O Umim dinjeroduray
ssowjyduIq orper aaeq Yomam sjutod jo roquinu o ‘OUT] Yowd I0J 242 Aq pojeuwmsd sanfeA
a3 1noqe sydeoroui-4 pue sadors Jo o8uer e 1040 1Indwos Aq opews st §o1eas e JxaN -odofpaus
Iamo] 9yl Jo uoneluosardar 15aq oY) SWAIS YOWm 949 Aq UMBID ST Ul € ‘A[[enNIuf ‘SMO[[0]

se st o194y peojdope poylown ay [, ‘Imop 2unb st A[9Anoalqo sy sy JO UOEUTULISR(
-21qiSy3au st ‘opnSuo] Jo [BAIIUT JBY} 10] TOAD] pUnoId
-30BQq JUBISUOD B OAOQE ‘UOISSILID [BULISL}-UOU A} 2I0UMm SUOTIOQIIP I0] ore odO[oAUd Iomo]
o wo syuiod 1ey) pue {(pueq wir-gT Y1 Ul SSAWYILIQ wnwixew SUIMoys 1yl Aq paynuapl
9q UL YOIyM ‘SIelS Woj Jeyl 103 1dooxa) UOISSTID OIpRI [BWLISY) PIBISOSSE SBl SABM[e UOISSTUID
1 19U 913 yeyj} St STyl Jo uonelardion InO "ponty 29 ued saur 1y3rens yorgm 01 sadojoaud romof
paunop-jjom aary (it)g 31,3 ur pejensnj jey se yons ‘sjopd 1o3eos oy 1, opmySuo] onoeed
JO [eAI21UT 9 [yorS JO] opew sem 10fd deredas e ‘AoAIns wO-TT Y} JO [SAI] 5B SIN[OSQR )
JO SpnUSUO] Ylm UOHBLIA 3} JO ISNBIIY (L UNudIe ¢'7 x §'7 st azis pxid) 61> | q | 107 1oxid
Aq 1oxid arnjeradury) ssomyBiiq orpes oy jsureSe Ausuaiur ¥y 1ou o) Sumojd Aq suop ST ST,
"HOISSTUId Ofpel aY) 30 11ed euwray) oyl pue Y[ oY) usamiaq diysuornelas [esuswnu e Jummeqo
O wWire 9Y} UM ‘UOISSTWD Y] SUMUIBWSI 93 pUe UOISSTWS WNNUIUOD OIPeI dY) Ud9m12q UOHE|
91102 2y} 31e3nsaAur 0 s1 dajs Ixou Jy) ‘pueq wir-()9 3y} ul suerd opoees oy} jo syeld xnjy
£3S 21} WOIJ UOISSTWS [ PAIRIOOSSe-1 | PI[OPOW 2y} pue YJI| [edRIPOZ Y] JO [BACWI IO

NOISSINE §F Y] W -0 HLIM WINANILNOD OIdVY 40 NOILVIZYI0D 7°¢C

‘sormyeredws] IN[osqge A} JO JEWIISS J59q B SIAIS SN} Sonjea pazmidip
93 woxy ¥y T Jo uondenqns ' 1°( JO IopIo 9y} JO SI Sapnine] 25y} 1k aanjerodwo) snjosqe a4l
1ey) SJBDIPUL G;7 == |q | T8 BIEp ZHIN-80+ 913 Jo uonejodenxa uy '3 1°0 F [ Seam JUBISUO0d suj)
18y} PoONPap oM ‘OFUBI JOYM ST} JSA0 $IND-SSOID JO I3QUINU B JO sTutm ot ur saxnjeradura) o
18 SUnjoo] Agf *POPPE 19SFJO JUBISUOD © SBY YIIM PIIOM dM 1Y) UOISIOA POZMBIP oY L, G;7 =]
0] pUIIXd UOIYm SUBDS S) JO SPUO I} JB 1S SBM [9AQ] OIdZ SI] “,Op =] O} 21udd onoeed
oyl yBnoIy) 087 =] wox apmSuo] Jo sfuel a $19A00 1 Jo yed snonunuod oy I, “URUOIe
Iy Jo az1s wreoq e sey pue 2doos9[a) w-H9 SONIE Yl YHM OpPRW SEM AJAINS UID-Q 3],
*OPMIISUO[ JO 93UBI PIIOLISII © SISA0D 11 oe 16y} paplaold punoidyoeq Suidrea Afqpoowrs
£ 0} 9ADISUAS JOU SI SapIsuaul Yy Isutede orper jo jo[d 1013808 € 03 adopAud 1omof & Juminy
JO poyleuw () ATUO uoneuLIon ferdads uo peseq paidwone aq 0) arom uoneredas feunioyl
-UOU-[BWLISY) B JI POUTULIIOP A[asiaid 9g 03 9ARY P[nom Pue ASAIRS S} JO [9A3] 9In[OSqR Y}

aUL0qGS() T [ PUD WVISOE '] D) D IuaqppoLg 'y 96¢

di8el Iz SHNNGERT]


http://adsabs.harvard.edu/abs/1989MNRAS.237..381B

Downloaded from https://academic.oup.com/mnras/article/237/2/381/976462 by guest on 20 August 2022

WRSAS BIB(] SAUSAYdOoIISY VSVN Y} £ PIPIACLI « £I9100S [EIUWIOUOL)SY [BA0Y &

9y an[eA U3 IO JjBY INOGR A[UO “IDAIMOY ‘ST J] "UOIFAI Il [ (TTH 213 10} Spunois [eonaiodyl uo
J[qEUOSEDI PAIAPISUOD (816 ) 128ZopN anjea Ay} qIIm P10 UL OIR Y] 93 JO SINJRA JSIY I,
‘surexd 2y} o me| Aalssuro pue ainjerodwo) Jo aduer dqqissod
9} PUR ‘SBAIB JUQIOJIP oY) 10F sado[oAus Iomof a1} JO sado[s oyl T 1911BdS JY) YI10q JUNodde
ojur urye} 2JBWINSI INO ST 219y pajonb 1011 oy J, “ueleA WRIF [[ews, o1 O ¢'T F £ 10 el
-IBA UIRIS pIepuels, oyl 10} 7 F { JO I 2y} 0] onfeA € Urelqo am “7°¢ UOndag WOIJ SONISudUl
oIpel 0} Y] JO onel ) pue 3 000.L Jo 2imeradurs) uosds[e ue Junfe], ‘Me[ ANAISSTIS , _ Y B MO[
107 pue Y O£ Jo 2jeiodurd) v 0ARY YOTYM UOLSI II [ 9y} UTYIM SUIRIZ 1SN 0} onp ST UOISSTUID
A 1By} SWINSSe aaM ‘pueq WI-(9 Y} Ul PANIWD Xn[j Y [BI03 Y] JO UOHORI] Y} )e[No[ed
0} IOPIO U 'SOXN[} 2} JO SONEBl dY) 01 SONISUSUI A} JO sonel o) ajenba ued dm ‘UoNNJOSAI
IgnSue Je[ruis A12A JO 9I€ SASAINS $VYT PUe Wo-1 ] Y} oulg ‘sucjoyd » &7 our induy romod
oY) pue AJISOUTWN] PRJBIJUI [B10] 91 USdMISQ ONRI ) S8 §'7 UONIOS UL PAULIp (FY]) Ss90x2
POIBIFUL Y} JO ONEA B UILIGO ABUI OUO ‘UOCISSTWD WID-TT 9y} pue SUOISAI I1 [ YIM PIIBIDOSSE
ISOP 0} INp UOISSIR WX-(Q OUY} WI0M]Oq ONEI JUBISUOD Y} JO UONBUIULINAD INO WOLY

$SHOXH AHAVIINI dHL ¢°¢

-adofaaud
JOMO[ 21} JO JUSIpeI3 UBSW S} U0 UONIRIASP PIepuels duo noge o} spuodsaiiod a3ueyd sy,
-onyea snotad1d oyl uo 1u0 13d £ 7 Jo uononpar e ‘| _(; _IS AL]A) W 7' F £'{ ST sodo[aAud 1omo[
UDASS 353 Jo Juatprid ueaw oy [, ‘10[d yoes Jo 3dO[aAUS I3MO[ Y1 POUIULIDISP pue ‘KJISudjur
w-(9 [enpisal jsurede ainteroduwe) ssomydiq wo-71 ponofd pue seare ¢ x .9 Jool uede
IM ST > g pue £6-,1 T opmisuo] wiog) dued onoejed o) JO BaTe PIIOLISII B JO) PIIPNIS Sem
uonetedas [RULISY]-UOU-[EWIY) OIped 9Y) U0 W7 (}9 I8 UOISSTWED PIIBIDOSSE-1 | 243 JO UOBDIP
-o1d ureid ewS, JABUIANE Y} JO UWONOBIQNS ) JO 10330 A [, tusuodwod pajerdosse-1
oI} JO JUBLIBA UTRIS pIBpURIS, 9} JO UONORIQNS SUIMO[[O] POALISP 2Iom SoIn3if 9591} JO IV
‘sodoToAUDd 19MO] 21} SuTNY
Jo potrow ano 03 1roddns awos soAIS sy T, “wsueyodw Sunfyesswalq euudy) o) £Aq Afeons
-109) pajoipoxd ['z ym paredwiod ') F 7T S »_4 2 (4)1f oinjereduro) ssomyduq o) sroym
‘D ‘xopul [en1oads SFeIsAR 1 [, 'sedO[RAU JaMO] 213 JO sadO[s a3 WO PRIRINO[ED 3¢ UeD Xopul
Tex102ds [eurIoy) Wo-g 01 -1 T Y3 I0] IN[BA B ‘SBaIR 9591} JO OB 10} ‘00udH "de[10A0 SA2AINS WID
-1T pue -g 91} Yorym I0J opniduo]f onoe[es m ,6S¢ pue [ Uoamlaq Seare UdAdS dIe Iy |,
“A1eAnoadsar ‘g1 g pue Q. o1e sonel AJISUSIUl Wo-9 0] Wr-()g pue wo- | 03 wr'-(9
oyl ¢, _Is A[ u sapisuaiu 01 sarmeradursl ssamydLiq opes syl JunISAUCD) OpmIduo] Jnoees
yim odofs Jo uoneLRA ONBWSISAS OU Puly 9A\ "A[PAnoadsor Syw QT F 00l pue ,_i1s ; _Af
W ,_O x(S'0F 9 1) 2xe 1dooseur pue adoys aBeraae oy “Ajsuaul w-(g jsurede ajerad
-w1d) ssau3tq wo-9 jo syofd gz ouy 0] ‘pue | _1S | _Af MW o 0T X (L' T F#'9) St Ansuoyut wy
-09 renpisai jsurede arnjerodwa) ssoulydriq wo-TT Jo sjofd ¢ oy woF adofs a5eroae oY I
‘ "OpBW 3q PINOD 249 AG UOTJRWISO Ue
Aquo pue As3eidwion poprey ainpsooid-umry adofoaus 1omol o ‘Onus)) onoeen) ay) SuIpniour
BOIR oY) 10§ ‘WD 9§ 1Y 'suondanp Iemonted Ul UOISSIWD ISP PARIdOSSe-1 ] 10 YT [eIRIPOZ
31} JO UOTIBWIISI-IDA0 0] dnp 3q pino sjuiod [ong "pasoudl 919m SONISUSIUT [enpIsal aane3au
ApySys Suiaey symod ssapun poylour 2A0qge ) Aq 9dO[PAUD JoMO] B UTULIdIP 0} d[qissod jou
sem 11 UOTYM JOJ INOJ 2I9M I} ‘SAOAINS 0M] 1) ISAO SBAIR Uons ¢¢ [[2 JO InQ "dpnie| d1joe
-3 w g1 F Surpusixe pue apnyiduof onoe[es ul 9pim 9 SeaTe oJur ejep oyl Surpiaip £q sAdaIns
-9 pue -1 Y} JO 1521 311 J0] INO PILLIED UG SeY 2Inpadold swres 9y I, ‘padjieul si ‘poyiow
3A0QE 9} AQ pAUTULIRAP ‘@dOfRATD 1oMO] UL, ST > |G| .67 <1 < .S E 10§ ANISUd1UI [enprsax wr
-09 1surede arjeradwa) sseuydiiq wo-1 1 Jo joid a1 smoys (11)6 1] *04a Aq uonewyss ue uey)
2A102[QNs S$9] pue dNEWSISAS aI0W ST )1 ‘ATRNIqIR IoTflel weas Aew yorvoidde smy) yInoyny

L6¢€ JuaUOAUI 0D UOJOLYIUAS WO UOISSIUID OIPDA [DULIY] JO HOUDIDADS

dieel Iz SHNNGERT]


http://adsabs.harvard.edu/abs/1989MNRAS.237..381B

Downloaded from https://academic.oup.com/mnras/article/237/2/381/976462 by guest on 20 August 2022

WRSAS BIB(] SAUSAYdOoIISY VSVN Y} £ PIPIACLI « £I9100S [EIUWIOUOL)SY [BA0Y &

‘sorxeredorpes Juq
S[Qe1 Y] UT $A0INOS POAJOSIIUN Y} JO J[B YIIM JUSISISUOD SFR $IJBUISI 33 [, "W UIUIdIR-{'f
oY) AQ peajosal oq pInoys noj Aereunxoidde Jey $1sa33ns (961 eAuewryeiqng 2 dnremg
Jo saixe[edoIpes Jo uonnqgiIsIp Jzis IemIue-xnjj oY J, “19AMOY ‘PIsSSIU 2q 01 J[qey a1e aued
onoeed oY1 03 2so[o suordal YSLIq uI 91 JeY) 9SOY} JO UOHIBI} dWOS Al £'() < SONISUIP XN[}
)M A2AInS 3 JO $99139p 218nbs $7¢ oUl 1340 s301n0s oipel cmdeedenxo gy Ajerewxordde
3q p[ROYS 2191 JeY} BIIPUI (G 6] 200D ¥ IBA) ZHD ¢ 18 sefxe[ed oIpel JO SJunod Jequinu
SY [, (UludIe > IDOWRIP B JABY AQYl O'1) POAJOSAIUN OJv G7 ‘PAISI] S92INOS Hf Y1 JO
"00S < StsuoIsar i | 10edwod Jo 1eq) pue (g st sjord 1a13e08
ay) J0 2do[oAUS 19MO] YY) WIOI] PAALIAP S€ SUOIFI I [ POPUIIXd 10§ okl oy ‘vostredwod Ag
07T > ORI Xnjj Wo-9 0] UI7-()Q B pUe Af 7'0 < SOBISUSP xnfj wd-9 ey $302[qo a1 Jo [V '€
UWINJOD UL PAISI] ORI XN[J WO-g O} W-(}9 I SIAIZ pueq w7/ -()g 9y} Ul B2IE dWeS Y} WOIJ XN
9 I, "SATISUIP Xnjj Wd-9 (8103 1Y) Y3m ‘Xipuaddy oy ur uAIS ST $221n0s 95947 JO 18T V "SUNS
9q 0) UMOUY JOU 218 YOIYM Ing $92Inos [ewlay)-uou Apjueurwopard se IopIsuod om Yomm
s102[qo 1no yo1d 01 sn pa[qeud sey W ()9 1k eaIe dwes AP Yum vosuedwo) 8.7 €] <€ .0F
9Fuel opmIFUO] B J9A0 ASAINS JY) Ul PIPN[OUL SIPNINE] [[B IO} UOISSIWD WId-g [B10] Ay} Wox
1exid £q [oxid pojornIqNs US2Q SBY UOISSIUID OIPEI WId-g Y} JO Jusuodurod [puiisy) paALIap o4 J,

AHANNS WI-Q SHAYVd dH.L WOYd SHILVAIANVDO LNVNWHY VAONIHdNS [

"Pe2ISH ASAINS WD-9 Y} 0} WINJ Jnq 1Y JOYLN] OU KSAINS SIY) SSNOSIP
2I0JoIOY) [{eUS oA\ ‘Aoams wo-71 2y1 o) Surdjdde are Loy} yomym saoInos onoefed [eurroy)
-UOu 21219SIp SUIAJUSPI JO] UOISSIUWI? OIpeI 0] Y[ JO Onel 31 U0 paseq ainpadoid refums
e Apuepuadopur pado[oasp 2aey (£861) 77 12 1SIN ‘T UOHOS Ul PIUOHUIW Sem Sy “AdAInsS
wo-T1 Y1 WoI} sAepipued YNS pondoeieoun jJo 1aquinu g AJNUSPE O} 9[Qe UIOQ JABY M
g (YNS) simeuural eaouradns panGoreies a1e 25313 JO ISOJA] $IIINOS [EULISYI-UOU I)DIISIP 1}
moys Aprewruad sdeur jue)nsax oy} JBY) OS UOISSIWS [BULIAY)-UOU 1} JO INFONIS 9[eds-1o31e]
oY1 Jo uonejuasaIdoi 91BINOdE UE UTRIUOD JOU SOOp Wiio} Juasaxd syt ul £oains wid-11 9YL
Toxtd Aq Tox1d UOTSSTUIS OIPEI [210] PIATIISQO AU} UTOIJ UOISSTWID OIpeI YY) JO Juduodurod fewIay
oY} JO 10BIIQNS PUR AJHUSPT O} UOISSIUID YJ ST} 9SN Ued QU0 ‘paurnuralap Aqreorndurd uorssmuoe
|l W7-()9 19U I} PUB UOISSTIID WNNUNUOD OIpel [BULIdY] 31 uddamlaq drgqsuone[ar oy yiipm

UOISSIUD OIPEI [RULIDY)-UOU PUE [RULId} 3] Jo uoneredog p

‘A1eA S20p A1qeqord T1
A} SO[ROS IS[[eWIS UC YSnoy}[e ‘UOISSHUd WANUNUOD OIpeI pue Wr-(Q uddmlaq ONel 3y} Io]
anfea Juelsuod e Jo asn Ino syroddns uonealssqo sy [, “gY[ 9Y3 Jo ouspuadap Ipnisuo] e Jo}
QOUAPIAD OU PUNOJ 77 12 SIAN (786 T) 8IS % 108ng 11odsI) ONIju() "SUOISL I [ PAIeIOossk
pey yomm $22In0S YI-TeJ SZ JO Tl o1 10 9 JO on[eA URIPIW B Pje[nofed (9861) v 12
sI0AN suojoyd v A 1amay 03 pasodxa axe Ajqewnsaid yomgm pue JYS]I [Brua3 o) Aq Ajuieur
P21BaY ST ISRP PIIBIOOSSE 9SOYM SBF [eXNoU JO SUOIFAI IIM SUOISI 35Y] JO UCHBUIQUIOD B 0}
URl) ISYIRI ‘PAIBNIIS JIv SIIS () 9Y) [OTYA UI SUOIZaI paziuol (T 241 pue suoidar i [ 1oedwod
0} A1uo sarrdde Tyt Jo wonyumzap rewdiro oy I, ‘paoadxo oq WS Y] 21 103 sonfea rogre[ snyy)
pue peurroyrad Ueaq pey SARISUUL Y] [210} Y} WOLJ UOISSIUIS PIRIDOSSE-I [ 9} JO UONIRIIqNS
ou ‘s)10Mm 2594} JO 11oq uf oueld onoefed oY) WOIJ UOISSIHD JO T oY} X0] / JO dnfeA UedW ®
punoy (£86T) 7v 72 THSOIPOS UOISSTWS d1oe[ed a1 Jo suoneredas [BULISY)-UOU-TRUWLINY] (796 1)
JwWOY 2% AS[BIH ‘UOSMAYIRIA] PUR (856 T ) INOYII]ISIA 91} LIOI) paonpap ZHIA (06E 1 18 UOISSTUId
WNRUHUOD 321]~29JF ISTYIP I} pue (L/61) v 12 MO JO SONISUIUI Y] Y} Suisn paurelqo

2UL0GSQ) T [ PUV WDISO] 'L "D D TUIqPPOIg Y 86¢

di8el Iz SHNNGERT]


http://adsabs.harvard.edu/abs/1989MNRAS.237..381B

Downloaded from https://academic.oup.com/mnras/article/237/2/381/976462 by guest on 20 August 2022

WRSAS BIB(] SAUSAYdOoIISY VSVN Y} £ PIPIACLI « £I9100S [EIUWIOUOL)SY [BA0Y &

Y1 JO SWOS PISSIIU 2ABY M ISUIID Jey) s1se33ns STy I, -198ZaA Aq U2AIS o503} Jo 1uad 12d ()5-67
Auo sarnjeradwdl ssoulySuq SuiAvy ‘IomO] A[JUSISISUOD SI UOISSTWUS [BULIdY) Padnpap Ino
1e1) purj oA “sayoeoidde om ays Aq paauap sainjeiodurd) oy aredwod Appoanp ued am ‘opyoid
oy wr eunuIw 9y} ySnosy adoeaud 1omof e Summelp Ag ‘1z Jo xopur jenoads aimeradwe)
ssomy3iiq e Suisn juouodwod [ewrdyl ZHW-804 Ino woll Juneds Aq ojosd teuas € urelqo
ued O\ (Z961) v 12 UOSMIYIBIAl PUB (§G6T) INOYIAISIM UIOI] SUOINGENSIP OM] JO a8e1oae
ue SI yotym ‘ZHIN 06€1 18 sed poziuor osnyjIp ) woj uoissiwue [euray} jo auejd opoe[ed
o Suore sqyoid ainjeradwal ssauydiiqg yeod e seAld (8761 ) 105z "onbruyoa) xopui [eoads
91 JO SINSAI 9Y) YIIm AXE[er) 2U) JO UOISSIUD WNNUUOD OIpel 3} Jo sjudsuoduwiod [eurray}
-uou pue [eurrdy oy Suneredas JO poyIAW MU SIY] JO SINSAI 3y} 2xedwod 0] QANINIISUL ST 1]

NOILVAVdAS TVAYdHL-NON-TVIWIHHL [°C

uoIsSNISI(Y §

U9 12d / JNOGe UBY} IOW OU 0} JUNOWe ‘opow ureId
o) Ul sopureadun 03 anp ‘quaucdwod pojeredas syl ur AJurelIodUn 2ANRAI Y ‘ZHIN 80t
1B sojeUnUop juoucdwod [BUWISYI-U0U oY) asnedseg Juauodwod [BuLIay) IS[BWS JBYMIWOS € Ul
S)NSaX JURLIBA UTRIS [[euIs, Oy ], "HOISSIULR Y] Paleidosse-1 I o) 3unoipad ur pasn [apour ureid
o1} 03 JuauodwWOod [RUIISY) PIINPaP dY) JO ANANISUSS 9] SMOYS £ ‘51 "UOISSTID PIJRIoosse
-1 H 9} Jo JueLIeA UIRI3 piepuels, oy} SUISh pauIeIqo 2Iom 7T Pue 1T QT $1. Ul s3nsaz oy [,
‘BaIe s11 70 11ed $10400 gorgm uoider i |
ue £q parodwey U23q 2arY ABW HONEROIIUSPI SI] NS IYF1q 211unep  2q 01 szeadde siy I, ~xip
-uaddy 2y) U1 paIs Z'0 — L'] A1epIpued NS Y1 01 anp st 71 ‘31 jo sygoid sueld onoeed oy
ur g =7 1e yead oy I, ‘o[mmIIom 9q pinom ((/61) Ipuspy £q A9AIns wid-11 9y} SUISn HOrGar
sip) Jo uoneredos [ewloy)-ucu-[eulIay) Ay} Jo Apnis pofielep arow Yy xojdwoo y snufi)
Aqiesu ApAnie[ai oy} o [[om Ajdde o3 sieadde uorssTuo o1pel [BWLIOY] PUB PRIRIFUl 9] Uamleq
as1p onoeres oY1 Jo 1xed Jauur 9Y) Woly paslrap dIysuone[or oyl 181} 919 310U ) "uoneorqnd
a1ming e ur udAIg oq [IIm Pl dndudew pue SUONII[S ABI OMUSOD JO UONNGLNSIP A1) JO SUII)
ut s){nsax 959y Jo uonejardioy 71 81 ui 0 = g Suope sno se pajuasaxd a1e eiep owes Y I,
"UIWDR TG 1B POAJOsIUN
a1e yorym ouerd onoees oy JO 7 UM YNS PAnSo[eIed [[B wol) suonngriuod 9y) sdewr 1omof
Ay} WIOI] PAJORIIGNS OSJE JABY M ‘TOISSII SIY) JO UOTINGLIISIP 9[eds-105IR] 9} Ul PAISIIAIUT OI8
am sy (sdewr IomO[) UOISSTWIS [BUWLISY)-UOU JO uONNquisip a1 2A18 o1 (sdew raddn) yorssius
12101 9} WO} pajoenqgns oq udy: ued jusuodwod s, "[1 pue QT s34 ur sdew [enuad
Y1 SB UMOYS SI 06> |/| 10} ZHIN 80f 18 UOISSTWID [RULIDY) JO UONNQLISIP Sunnsal 3y I,
. "Pasn U22q SBY XNJF PIAIISGO 1] “UOCTSSTUID
Al 9} WOI} PIALIOp 9SO} URY] SSO[ OB SOXN[J SV} SISYAN 'SO0INOs ISy} IO ZHN 80F
18 SANISUSP XN[J PAINSLIW A[JOAIP 9AI3 {()L6 1) SSOD) 29 JARYS "SHOIAI 1I H 1YSLIq AI9A M3 © I0]
1da0x0 a1oymAIOAS ana) ST SII L, "ZHIN K0t 01 Usmop urnyl Afjeondo a1 SUOIFII UMD oy} 18y)
pap1aoid saridde 1°7 Jo xaput [enoads oy I, ‘AoAIns ZHN-S01 o) JO UONNJOSII UNMUNIR TG )
0} POAJOATIOD SIoM BIBP 383} A[[eu ] "1°Z Jo xopul jenoads [ewioy) & uisn ZHA 80+ 01 pojeds
UDYJ Sem STT, ‘WO [T 18 UOISSIIS [BULIOY]) JO UONNQLISIP Y1 2AI3 0] payjdde sem ¢ U009 Uy
PoURIqO SONISUIW WO-T [ PUB W-()Q 91 UsdMmIaq 10108 Jurfeds [eotndws oy I, "AdAIns SyJ
o Jo sdew ouerd snoered wr-09 Y1 JO ZT [[B WOI] POAOWIAI JIOM UOISSTUI POIRId0SSe-I |
a3 pue Y3 [BORIPOZ Y (86 1) 7 12 wiese] Jo dew Ays-[ie ZHN-80+ 243 Jo aueyd onoered
o3 JO .8 UM BaIR 9] 0) anbruyd9) uoneiedss [ewIdyl-uou-eulIdyl oy pardde saey op

ZHIN 80+ LV SINHEHNOJWOD TVWIYHHI-NON ANV TVWIEHL 7§

66¢ Juatodutod U0L104YIUKS WloLf U0ISSIUD O1pD. [PULidY] fo uo1PLDdag

di8el Iz SHNNGERT]


http://adsabs.harvard.edu/abs/1989MNRAS.237..381B

Downloaded from https://academic.oup.com/mnras/article/237/2/381/976462 by guest on 20 August 2022

WRSAS BIB(] SAUSAYdOoIISY VSVN Y} £ PIPIACLI « £I9100S [EIUWIOUOL)SY [BA0Y &

, , 00T 4q uayy pue Y 00Z-0t 49 Y 00T-0
49 "M 09-0T 4q Y 0Z-5 4q ¥ ¢ woiy o1e dew [BULIST 3Y3 10} S[2AD] INOOD) Y 00 Aq Uy pue MooTom

.E M002-0Z £q “M 001-0T £q X 05§ 4q 3] 07 woy 1e sdew [pusy;-uou PUE [£101 973 I0F S[2A9] IMOTUOD)
paAouRI sjueuurar eaouradns umouy yim jusuodwos (uonoagouAs) reuLsy-uou ay :dew wonog '1x9) sy ut
PRIIEISP sE e1ep §p7y] pueq w-()9 91} wolj paonpap jusuodwos [euniayy oy :dewr S[PpIA (Z86T) 70 12 Em_wmm.
Aq pan1ssqo samieradure) ssawnySuq 1e30) o :dew roddn) “uoneredss [eUEs}-UoU-[euLIdy] Summoys apniisuo
onoeed jo jueipenb 1s1g oy wr os1p ONOB[eT O} WOIJ UOISSTWR ZHN-80% ay} jo sdew H:oumou 01 o...:m_.h

4 o o

: 5 b
RO e
o e
s g ﬁé@ x m\i
g
S
e
3 M /
3

o it
: S0LAGS
us) @ Mxmﬁ\

UG

BT
o wM, %\

UL0GSQ) T *f PUD WDISDE] '] O ) Maqppoig Y 00t

g18e_ " _L&2_SWNAGRAT,


http://adsabs.harvard.edu/abs/1989MNRAS.237..381B

Downloaded from https://academic.oup.com/mnras/article/237/2/381/976462 by guest on 20 August 2022

WRSAS BIB(] SAUSAYdOoIISY VSVN Y} £ PIPIACLI « £I9100S [EIUWIOUOL)SY [BA0Y &

‘sapm3rduo] onoees jo 1ueipenb yiinoj ayi Joying 0T 91 I0]SY "1 ] dandi4

ﬁg,%%i,,ﬂ,um T RS
g Sl W

for T ——
6T

jesol

jeuLIayluUoON
L
=~
%
_\_\%@
\_\\\
-
I
jewJsyi

/—/‘/\f&’%

ore
= R

|~
]
]

T\

~—]

S
Og

oce
g
—
\/‘K
m‘
DL
o)

A
™~

~h.n

00¢
<z

L

U

L
=

08e
2
\r\’.gg
=N

10¢ JUIUOAUOD UOLOLYIULS WO UOISSIIUS O1PDI [PULIAY] JO uOnDIDdIS

(dTRED T ez CSHNAGERT ]


http://adsabs.harvard.edu/abs/1989MNRAS.237..381B

WRSAS BIB(] SAUSAYdOoIISY VSVN Y} £ PIPIACLI « £I9100S [EIUWIOUOL)SY [BA0Y &

'UOISSIW? [RULIDY) :DAIMD PI[OS I9MO' "UOISSIWD [EULISY}-UOU :9AIMD PIYSE(] “UOISSIW [E)0)
:2amd prjos doJ, ‘uoneredos [BULISY}-UOU-[BULISY} Y3IM UOTSSIIUS ZHW-80% 94} 30 ,0=¢ Suoe sy ‘zy aandiyg

Downloaded from https://academic.oup.com/mnras/article/237/2/381/976462 by guest on 20 August 2022

0=4 (sssa8ap) apnjifueT
001 oz1 o¥I 091 08l 002 oze ove 092
T Naiau 7,\._{(_\,\.7%%
] S
— O m
1 &
N

‘ g
09 w
o
R g
B o
"
i ]
— o8 &
i 3
9
i @
a
)
- o
[ £
i — 001 3
i 11 -
ba : X

|] - 0F1

H L | L 1 1 m 1 1 ) _ 1 I} V| ; 1 1 . _ 1 1 1 1 i 1 L * 1 i
,0=1 (seeafap) spnyfuoq :
08— 09— 0b— 02- 0 02 ov 09 08

0

— 002
£y
=)
&
=
jas]
~

009

slnjesaduws], ssaujydag

()

— G608

ULOGS() T *f PUD WDISDE] [ "D) "D TUaqpuo.g Y

L 0001

(444

di8el Iz SHNNGERT]


http://adsabs.harvard.edu/abs/1989MNRAS.237..381B

Downloaded from https://academic.oup.com/mnras/article/237/2/381/976462 by guest on 20 August 2022

WRSAS BIB(] SAUSAYdOoIISY VSVN Y} £ PIPIACLI « £I9100S [EIUWIOUOL)SY [BA0Y &

ZHIN-S'S] 211 J0 /') Aq pardnaw a1om 3[edos axmeradwol zZHN-06ET U1 JI PIAJOSal
3q PINoOd YIMYM AJUSISISUOIUT L PIMOYS YIoyd oy ], ‘soouanboy] Jo ofuel e 10A0 Siuowr
-0INSeoW IPMINIE]-YSIY JOIJed JO ISqUUNU B JO UBJW 1} SEM XopUl SIY [, L 7 IO xopul [enodads
[ewioyl-uou e Jursn zHN 06€1 01 suuy 253yl 1e saunjerodwo) ssomysuq oy Junejodenxo
Aq pue ‘reuLy)-uou A]PINUD 3¢ PINOM UOISSIWS ) (¢ F = q) A9AInS ZHIA-G'C] d1f) JO S)rwi]
oY1 je Jey) Sununsse £q poYoayD sem I ZHIA 006 1B ASAINS ISNIEd UE JO 1BY] BIA OpBW SBm
[PA3] sTY1 Jo ewmsd ue 1aded [pUISIIO 9} UT "[9A9] 013Z UMOUNUNR UR 0 303dSaI [IIm paInsedw
u22q pey samjerddurd) ssomydiug ZHW-06ET 9U INq ‘POUTULIdGD A[QIN[OSQR U32q dABY
0] pounsse dram sarnjerodure) ssouiysirq Aouanbary-mof oy I “YI0m O) poyIaw SIy}) I0J UMOUY
2q 0} 2A®RY SA3AINS OM] A} JO S3[eds aunjeraduwa) pue spaas] o1z ) ‘erdpund uy “ZHW §'68
18 SSO10 SIMIA] U3 M PR (8S6T) STIIAL 7 9IS “IITEL JO 1813 sem poredwod sem J1 YOI [am
Aaains AoudnbaIj-mo[ oy ], “UIWDIE ¢ JO 9ZIS WBdq B YIM ZHA 06€T 18 dpeW SBAM SIY T, "0y
-121S9M JO AdAins a1y 03 uorjedridde s11 30 S[IEIOp 2Y) JO SWOs JOPISU0I am ‘uoneredas [eurrayy
~UOU--[BULISY) JO} poyiauwl xapul jerpoads oy Jo swo[qold oY) Jo Juros Jo uonensuy[l ue sy
‘1 ysew 03 201dsuod 3w 1yS1s-Jo-oun] ay3 Suofe Surderdae JO 10909
a1} pue uoissIWD aul d[qissod ‘sureid [fews paiemisod o) ySnoyie ‘SuoIdal i I 93 Jo
sa8pe oy} aeou sanjeradurd) 19Mof I0] SUOHEAIISQO pueq WH-O()] PUB -9 213 Jo uosiredwod
® WOIJ 90UIPIAS JOAIIP OU (| 0} SWAAS Y [, "OOUSIOIP Sf}I opew 2Aey pinoam ainpadoid
ST1 18U} “I9ADMOT] ‘SONISUSIUT POAIOSGO OM] 21 JO OIIEI JUBISUOD JSOW[E ) WOIJ UAS g UED
3] ‘spueq wH-)( PUe -9 2} UL SIIISUIIUI JIN[OSGE PUB JANRL[AI JY3 JO UONEIIPISUOD € WOLY
PoIeWIISY UOISSTUID Y[ [8103 21} Y UOISSIWD OIPRI 9 9)B[o1I00 0} J19139q Uddq 2ABY p[nom
31 Je1} JuownSIe S} WOIJ WIas PINom I "3 O e Jeifl Jo 10 1ad g7 Inoge ATuo st 3] 07 1€ Isnp
WOIJ pueq w/-()g 9} UI UOISSTWD YJ [€10] 243 JO UOIIORI] AU} ‘SUTRIT ISnp oy} 10 me[ ANAISSTUID
;- Y © Sununssy sagpo oy Ieau IO[[EWS 3q P{ROM pueq WH-()9 SY1 Ul Turj[e] UOISSTW Y] [210)
31} JO UOTIOBIJ 9Y) JBY)} UBIW PJROM ST T, ‘S2IJUID 1Y) JBIU URY) SUOIFI AJISUIP-MO] PIPUIXD
oyl JO sa8pa oY) 0} JedU JIMO[ 2q PIOd isnp oY) Jo 2rmeradwa) oy ], ‘pueqosesm onpads
B UL UOISSTID Y[ 9} SIOPISUOD dUO UM UMOP YeaI1q 0) Surfeoas ay3 10odxo ‘sdeyrod ‘pnom suo
‘sed a1} Jo AJNISUAP Y3 JO SSI[PIBTaI WNNUHUOD OIPeI [EWLISY) Y} YIM J[BS P[NOYS UOISSTUI ¥
[8101 34} ‘G UONIIS UI PAUI[INO SSIOXD PAIeul A} Jo uonearrap ojdwis oy} wolj ysnoyiy
"UOISSTUWID [eUWLIdY)
oY} PIEWNSIIOAO ISBD STyl Ul sey onbiuyod) xopui [e11oads o) eyl IO UOISSIWD [BULIdY)

(oury prjos) [apow uTeI3 [eurs, 8y} pue {dUI] PAYSep) UOISSIIIS PIIRIIOSSe-1
oY) Jo ppow uelS pIepuels, a3 Juisn poALISp UOISSTUIS [BULISY) ZHA-80F 91 JO .0 =¢ Suole 1n) ¢ aInsig
0=1 spnyFuoy

o2 oe (¢34 0s 09
LA A A L

0ot

-3
@
i g
I el
| T 0]
] =
! 7 =
! — 002 £
. d
| %
— 00
_l__»____*___»;__‘_____;;_M____’r_klooﬂu
cOY JuoUOd 0D UOLIOIYIULS L0 UOISSIULD OIPYL JDULIY] JO UONDAPdIS

dieel I[ez SNNGERTA


http://adsabs.harvard.edu/abs/1989MNRAS.237..381B

Downloaded from https://academic.oup.com/mnras/article/237/2/381/976462 by guest on 20 August 2022

WRSAS BIB(] SUSAYdOoIISY VSVYN Y} £ PIPIACLI « £I9100S [EIUWIOUOL)SY [BA0Y &

1y 81s-30-aurf a1 Suoje syutod [fe 18 Ad5uanbaif stres oy} 1k s1n220 wnnoads ayj ur Suruadaas
a1} Jey) ST ‘AXe[eD) o) JO AIUD 9y} SPIEMO] asea1oul 0] pejdadxa st per oneulew opoeed
a1 Jo Suaxis oy Yeyl puru wr Surieaq doosoe 01 IMOYHp STIBYM ZHIA S0F PUB §'G8 UoamIaq
g'7 UBY} SSI[ yonw SI xapul [endads si1 ey pue ZHW |0+ Inoge e A[dieys a1nb suadaais
wnoads feuayi-uou 23 eyl andre Jydrw ou() d[quedurosur A[SnOIAQO 10U AXe YOIY ¥
o] AQ ZHN 07+ T PUB 801 U2amlaq T'¢ JO Xapul [e1oads [BwIay}-uou € JO pue JNoyIdisopm
Aq ZHIN 06ET PUB §'G8 Ud9amlaq §'7 JO xapul [exjoads [eurrayl-uou e jo suondumnsse oy I,
"AXE[RL) IOUUI 31} U XU 21} 0} 9pmIBuo] 9U0
WIOI] JRMAWOS SALIeA Xapul [exidads Si1 ey ing ZHIA 021 Pue 801 udamiaq winnoads dodys
IOUIeI B OARY PIOPUT S0P UOISSIWIS [RULISY}-UOU U} Jey} 9021100 sI uonjeredas 1no j1 ‘Ajdun
PINOA SIY I, "UBOWI 1) WOJJ SUOISINOXD 31| SulARY SIJBWINSY INO M ‘sn Aq paonpap 1eyl
SB [2A9] wes 2y} 1e A[[eroudd st siyl Suisn paonpap A1 yorgm jusuodwod jpuwrrayl oy I, 'T°¢ 29
PINOYS UOISSTUID [RULIDY)-UOU 21} JO Xoput jenoads ay) Jey) ZHO) GG PUR '] Usamlaq saoudnb
-9I} Je SUONBAIISQO ISMIed WO A[UTRW ‘JoAMOY ‘pandie sroyine oYL e 1e jusuodurod
[BWLIOY] OU U32q 9ARY P[NOM 13 paidope uoaq pey INOYIdISIAy JO xopul [enodads Jewroyl
-UOU 91f) JI 18Y1 0S ‘9’7 < 2IoYMAI2A2 SI UOISSIWR (8101 3y} Jo xapul jenoads a3 ‘oueld onoefed
o) Suofe [eAIOIUT SIYL U ‘0] €] €05 [BAIIUT 9pniFuo] ) Id2A0 uoneredss [BULISYI-UOU
—[ewroy) & powrojrad oaey Loy I, "ISULIO] 9} JO UONN[OSAI UTWIIR TG 1) O] PIAJOAUOD U3dQq
pey 1913 2U: 1938 ZHN 02+ 1| AQAINS 119y001S dYl puUe ZHIN §0F 1B AdAIns v 72 wejsey
) UM} UOISSIUIR [10] YY) JO XOPUI [B1103dS o) POUTIIANSP JARY (886 1) YOIOY % Yooy
-onbruy9) xoput [e13dads o SutAjdde w1 Ayure)rooun Jo 201n0s rofetr B 9q ULd 35 T, *9[eIs pue
axnjerodura) 9In[osqe 21} JO UYONBUTIIAP oY) UL 9018 A[ONI] JSOUI SAIAINS A1) I} UIIMISQ
sorouedalosip oy I, "ySIy 001 SI [BUIdY) 9 0} PA2oUPSP UOISSIWD 913 JO UONJRIY dY1 pue “Jef]
00} S1 IS[IEd PIdNPap UOISSTUIR (2107 JO Wnndads 3yl 1091100 ST AoAIns JUdD2I 210w Yl eyl
Surumssy ‘Aeans 11039018 9y} Jo sarmjeradwo) weaq-[in} pajeIqIed A[nyaied ay) ueyl 1oy
Apueougis oxe sarnjerodwial 7p 7 UOSMIYIBIA PUR INOYIISIAN Y} [10q Jey] Uaas 2g ued J]

991 Ll L'81 8T
L8 0cl 07l £9¢
'8 1) 601 8'8¢
1190018 1P 12 UOSAMIIBIA INOYISISIM (o)1

"(3) sanyeaadura) ssomysug T 9[qe],

‘TolqeL W
uaAIg st uostredwod oy I, ZHN 06€ T 01 0ZH [ WOl JuIeds pue punoidyorq onoee3enxo y-g'7
e Sumoengns Aq £2A1nS 11900318 9Y) WOIJ aq pinom sarmeradwa) Surpuodsoriod ay; Jeym paje|
-nojes am ‘arnjeradwa) ssouyydiiq 1e101 9y} 0} spucdsariod smyord ZHN-06¢ T 23 Jo adofaaus
IOMO[ SIN0YIA1sap, a1oym ‘ouerd onoeed o3 duoe sjutod a1yl IO UONN[OSII Ig[ngue
Te[uns € UYIm Opew (9861 YIIOY 2 YIRY ‘7RGT YY) Aoamms Ays uroyrou ZHIN-0TH1
1oY001$ o Yim way) Suredwod Aq poyodyd oq ued SAIAINS UOSMIYIBIN PUB INOYIDISIM
oY1 JO S[9A9[ 0197 3} Jo Suixyy Y} PuR SI[EIS Y} O] SUONDALIOD 3SAY] JO AJIpIeA O],
"9A0QE SB /"7 JO Xapui [enoads [BuLIol-uou g Juisn AoAIns ZHIA
-¢"68 211 10 sa3p2 oy Je saanjerodurd) oY) WOI} PIUNLINDP SeM [9AD] OJIZ A ], 'T8() JO 10108]
uonoa1100 B Aq pordunu oq 03 poposu oeds armjeredwol ZHN-06ET 94} 18yl umoys peq
Y S8D) JO UONIBAIISq() “BIED INOYIISIA 913 JO Junfiomal e smof[o} (861 ) 193z Aq panod
UOISSIUID JeulIayl 9y J, "9’z JO Xopul [eijoads [BWISYI-UOU B PEISUI Isn O] pue paSueyoun
sorros amjeroduro) ay) 9ABS[ 0) Papdap sem I ‘ZE'T Aq pandninw o1om 2eos arnjeradurd)

2U40GS() T [ PUD WDISBE] '], "D "D ‘MaqppOIg Y vOb

di8el Iz SHNNGERT]


http://adsabs.harvard.edu/abs/1989MNRAS.237..381B

Downloaded from https://academic.oup.com/mnras/article/237/2/381/976462 by guest on 20 August 2022

WRSAS BIB(] SAUSAYdOoIISY VSVN Y} £ PIPIACLI « £I9100S [EIUWIOUOL)SY [BA0Y &

‘Apereredss potear) ore Axe[e) 31} JO SIPIS YINOS PUE HIIOU AN I, “on1) A[o3ewr
-ixoxdde A[uo st sTy3 18Y] 91231PUF SABIAISSTUD dATIEToU JWOS JO 22u3sa1d o) Ing ANDUIWAS [BUYINTIIZE SOWINSSE
Surpozum 2y 1, "ANATSSTIUS W#-()9 PII1RIS0sSe-1I [ 9y} JO snIpel dLUe003oe[ed Yiim Uonnqsip oyl ‘p 2ansig

yinos (ody ) %y Y1oN
01— G- 0 S o1
T T T T H i T T T _ T T T T * T T T

e — 08— o
- | o
| g
2]
=
n o
=]
=0 .
7 g
W
T g,
i £l
oy

— — 02
- - =
0;
- . g
- —0Fy =
L . g
s
jas}
- -1 Z,
- —oe -

It 1 i | | | 1 f | 1 I | L 1 [

JO UONBLIRA Y} Ym 1oU1a50] ‘YoTym ‘snIpet JLuasolde[ed Jo uonouny e se ua3oIpAy [ennsu
JO ANsudp dorlns Yy} jo 10[d B SI 210Y) pAIuasdld (£861) S[EPUSNIOM % Ay ‘T 01 IojeI
am Axe[en) a1y Jo ANISOUTWIN] PajeIdosse-1 | 3} YIia sanIsourmn] 9sdy jo uosuedurod v 104
*9[0112 IB[OS 91} UIYIm JeY) JO
uotoel] [rews € ATUO ST UM “; _ZH M o4 -;0T X T’ INOQE SI S[21I0 Je[0s 31 SPISino ANsoururm|
oY 18y} SPNOUOD M SIY} WOLY "21Ud)) dnoerer) oyl woij ody L¢] pue ()] Udam1aq SWN[OA
B IOA0 ATULIOJIUN PONTWD ST ST > |G | M (78T =] PUB [/ =] UI9M]I] UOISSIWUD PAJLIOOSSB-11 |
oY} JO T[e Jeii SuTInsSse AQ 9peW SBem O[O0 JB[OS 91} dPISINO A)sounun] oY) JO 9JeWse Uy
‘21U ONOR[RL) oY} WLy ody 4 UBY Iy
SRUWFLIO | _ZH M o ¢c0T X T'T ST JO "1 -ZH M £ 0T x 9'T ST UONNQIISIp [eIper STy} woij
paonpap Aysoururn (2103 oY I, ody £ ¢ mnoqe 1e yead e aary saprs Ypoq nq yuaredde osye st sapis
INOS pUE YIIOU 9} U2IMISQ ATISWHIASE UY "ATJOUIWIAS [EJLIPUIJAD PAUINSSE 3|} UI UMOPIeaI(
® 2JEOIPUI SORJEA 9ANR39U JU T, ‘#T "SI Ul UMOYS Se Yoed J0J opew sem AJNAISSIWD Jo uounq
-IIISIP [BIPRI 9Y) JO UonewIIsSY Ue pue A[ojeredas Axe[en) 1ouut 9y} JO SOPIS YINOS pue YlIou Y1
uo poutiojrad sem Surpjoun oy 1, -ouerd o1308[RE oY) JO G UIYIM SUOIS2I I [ WOI] UOTSSTUID
pueq urr-(g 91} 0} UCHNJIIIUOD Y} JO UONBWISS INO WO POUIRIGO 913 SINISUIUT SUT'|
‘310yMm & se Axeren
Ay} JOJ XnJJ [I0} O SIAISUIIUI UWN[OD JYIIS-JO-2UI| PAAIISQO A[JO2IIP 9Y) JO UOISIDAUOD dY)
MOJe 0} ADBINOJR JUIDIPNS YA UOISSTUID JO UOTINGIIISIP [eIpel 1) JO UONBUIULIdOP Y MOJR
pInoys nq apnid jeymowos are suondumsse SumAyduns osoy ‘ody w anue) onoeen a9yl
WOII Ung Yy} Jo 20uelsIp oyl s1 %y a1oym /%y = Jo suwial ul ssnnuenb poonpap ssaidxs om
QI0H "OJOII0 JR[OS 91} IPISINO UOISSIWR d[qeroardde ou st a1ay) o1 ‘ody 40T snipel pue 2d 497
SSOUOM]) T30} JO ISIP © UI 2q O} pawunsse oIk SUOI3al 1 Y oy I, ‘A[oreredas Axefen) ay) jo soprs
[Inos pue yiiou ) 10J 21U d1oe[ed o) Inogqe ANSUIAS [edLIPUTAD SI QI3[] ey} pauinsse
st 3[ (SL6T) Suong Jo aunpoooid Surprofun 2yl Juisn AQ UOISSIWD pueq WH-()9 PoIeIdosse
-H 21} YO uonnquusip [eipel onoeesd oyl jo oimdid e 10na1suod 03 pardwone daey oM

wr 09 1V AXVI1VD dHL 40 ALISONINNT 7°C

SOP TUUOAUL0D HOLJOLYIUAS ULtOLf UOISSTUD O1PD4 [PULLIAY] JO UonDIndIg

di8el Iz SHNNGERT]


http://adsabs.harvard.edu/abs/1989MNRAS.237..381B

Downloaded from https://academic.oup.com/mnras/article/237/2/381/976462 by guest on 20 August 2022

WRSAS BIB(] SIUSAYdOoIISY VSVN Y} £ PIPIACLI « £I9100S [EIUWIOUOL)SY [BA0Y &

Ag roued oyl woiy ody ] ~ 01 Sulpuelxs ,ofey, [eILISYds-uou ANAISSTUID Io9MO] B pue ody
T ~ TAPIM UIam ISIP YOI, & SUIABY [OPOUWE B PAALISP ‘ANS S[0YMm 2} 10A0 ANSUIUT ZHN-R01 JO
uonnqLISIp 9Y) JO UOHRIIPISUGD PI[IRISP € wol] (1867 ) 7v 12 sddyiyd "permbax st LAIsSTI
JO UonNQLISIP [EUOISUSWIP-321Y} 9y Jo [opow xojdwod aiow v pue ‘Jusuodwiod jewrray)
o3 ueys suerd onoefes oy} Inoqe AJSULIUL JO UONNGLIISIP JOPIM Yonuw € sey juduodwod [ewIay)
-uou 2y} ‘0T ‘S Ul U03S 3q ULD SV 1_ZH M ¢/ c0T X 9'T ST ZHD § 18 o1yM \_ZH M /
001 % T°Z ST AyIsoununy [eurdy) 243 ZHN 80f IV "C'S UONIAG Ul PaqLIDSIP 1ey) 0F Aem Tejrurs
B Ul PaJB[NOTeD 2q UBD AXe[er) 913 JO AJISOUMIN] WINNUIIUOD OIpel [210} a1 jo 1red rewoy oy,

AXVIVO JHL 40 ALISONINMNT O1dVY IVINAHHL-NON ANV TVANYdHL #°C

"W A go- M §0T X §'L STUOIZIT SUIES Ay JOJ VRIS 100 MM ‘I o4 ¢ N 0T X O'T
J0 ody 4T pue 48 U2IMIDQ seF POZIUOI JO SSBW [B10] © XN[J ONOR[ES WINNUIUOD 33IJ-331)
3SNIJIP POWNSSE STY WIOL] PAINPAP (8.6 T) 182N Axeren o Jo axmonns [exds a1) 1opisuoo
01 oq prnom yoeoidde pauijor orown y -uoneoiduris-1040 ue A[po)jqnopun st 21jud)) S1oE[RD
o) moqe AnewrwAs [eoLput4o Jo uondwinsse Y1 SOUIS OIBTUNSS OpPNId JOUIel B SI ST

ddYsey 107 CW oo N 0T X66=""W

sed pazuor
JO sseul [B10] 9} UIBIQO 9M 9] PAZIuol apnjouy o] '] Aq sseur [ paAap ay) SuAjdnnpy od
(€T WYS19Y 2180S JURISUOD B JWnsse am ‘ody | Ebﬁoo o) Surpnpoxa ‘Axefen) a2yl ui uagoipAy
PAZIUOL JO SSeW (8301 Y} dje[ndfed o, "A[eanosadsar adx 4¢ 1 pue ()T TIPEI [BUIAIXO PUR [BUIdIUL
JO sSnNUUE 1N € WOIJ SAURWD (,9/ €] € ,28T 9'1) Suiproyun ay) 10y posn afurx apniiuof
9]} APISINO PIAIISQO UOISSIWR WH-(39 213 JO [[€ Jeyl Surumnsse Aq Speur sem [OII0 IB[os )
QPISINO ANISUIP UOLIOI[D [[BWUS ‘DY) JO JBWHSD Uy '2d) £()] 01 AJUO PuU2IXd P[nod Juip[ojun 34 ,
"AISUap [enloR 9Y) UTRIQO 0) I9PIO Ul ‘Y ‘10joe] Suidwngo 9y} Jo 1001 arenbs o) Aq pardnnur
2q ISNUW aNfeA STY I, “2NU)) d1defeD) 9y} Jnoqe snjnuue opim ddy [ yoed I0] ANSUIP UONINR
SWI UB OAIISP UED QUO JUN[UesISSWAI] [BWIdY] O] Snp SI UOISSTWO SWY) Jeyl Jurunssy ‘wo
1T e AJAISSIWUD OIpe.I [eWIdY) 9U} JAIZ 0} ._ 0T X ' | AQ PO[eOs ANAISSIWO Wr-()9 JO UONNqLISIp
[RIDRI 2A0QR I} osTt A\ "AXB[RD) U} Ul S8 PAZIUol JO SSBUI [810) dY) SI UOISSIUID WINNUIU0D
orpeI a7 Jo Jusuodwion [EULISY) PAOIPIP INO WIOI] SIBWIISY ULd am YOI Lijuenb 1agiouy

SVD AAZINOI 40 SSVA ¢°C

“pajeIdosSSe-Il | SI 3U0) 13d 7 pue pajeroosse-1 i

ST UOISSTUIO pueq wr-09 213 Jo 1uad 12d g6 noge ‘Axeren) rouuy 3Y) UI 1By} 20npap oM sy ],
"¢2IqeL
Ul POZLIBWIWINS I8 SI[NSAI YT, "osIp onoefeS oyl Ul 1snp pajerdosse-1H JO pueq wr-(9 3y}
ur Apsourn] [e10) ) 2)B[NI[EI 0} PaAsn oq Ued (¢'7 UOoN0IG 30s) woje H Iod ANAISSTWI Isnp

o 2201 A 0T XT'T PajeId0sse-Il
o 2201 20T XS'T poreIo0Sse-1
{odx401 < ¥) (0dN 40T > ¥ >4)
Q0112 IBJOS APISING 9010 IB[OS 2PISU]
pueq Wr-(9 SYI UL, _ZH M/Asourun jauoduro)
‘7 3IqBL
JULOGS() T [ Pup WYISPL [ D) D Uaqposg 'y 90t

di8el Iz SHNNGERT]


http://adsabs.harvard.edu/abs/1989MNRAS.237..381B

Downloaded from https://academic.oup.com/mnras/article/237/2/381/976462 by guest on 20 August 2022

WRSAS BIB(] SAUSAYdOoIISY VSVN Y} £ PIPIACLI « £I9100S [EIUWIOUOL)SY [BA0Y &

sopnoutr SIY [, ‘UAFOIPAY PIZIUCT JO SUOIZX UI 2JRUISLIO JSNW I JBY} UOISSTWS WINNUIU0I
oIpeI YISUIARM-LIOYS 3} YNM [[9M OF SAJLJILI0D YOTYM ‘pueq ¥ WH-(9 ) ul JuoIls ‘osIp
onoeresd oY) woly uoneIpes paJeyul-1e o) Jo jusuoduwos e ST 219Y) Jey} ST UOISN[OU0D ulew InQ)

SuoISNjouo) 9

*PAIRIIUIDUOD ST UOISSTUID PAILIJUI YY) IYM AXe[RD) oY)
JO 2SIp SN03SET A1) WOIJ SOUWOD UOISSIIID [BULID}-UOU [210] 313 Jo 1red frewss e A[uQ "UOISSIUID
palenur Jo uonngLISIp 9yl ueyl opmudew Jo Jopio ue jnoqe Aq Iopim s1 )1 ‘umouy st oueld
onoe[ed oY) INOQE UOISSIID [BULIA}-UOU JO UOHNGLISIP 9} 213U ‘UMO InO JUIpn[ou; ‘soixered
asol} uJ 'soIxejed unjlism SUOHNQLISIP Y} UdIMISQ JOU PUeR sarxe[ed oyl Woij UOISSTUId [2qO[T
YY) UMD ST UOTIR[ALICD Y3 SIYL Jey) 2jou 0} jueirodur st 3] ‘918l UOHBIIIO]-IRIS JUD0I
oy Aq sorxees a1y Jo syred 1ouwl oy Ul padUINJUI 9q ABW pue TSI oY} uo spuddop uorsstud
P2IRID0SSE-1 [ JO [9A9] 9Y L "Xed[d Jou Si sajerado SIY) Wonoaxip Yo ul ysnoiyjfe ‘play onsu
-3ew 9y} pue 9jel UOIBWLIOJ-IBIS JUDI31 JY) U0MIDG JUI[ B 9q ABW 31U 1B} SWAIS I 'SIels Jo
uonendod 19p[o ue Yiim PoIBIdOSSE 216 YOIYM SUOISAI I [ UT ISNP WO} ST UOISSTUID PAIRIIUl 9yl
JO JIey INOge 1By} pue Juduod Ael onusod oyl st [[oam se yifuons proyg onouSew onoeled o) uo
spuadap UOISSTIIR OIPRI 21} 121} 198 9} JO MITA U ‘12A2MOY ‘BuIsLIANS I19Yje1 S| UOHEB[ALIOD 1}
Jo ssawyBu oY [, (14 ;01 JO I9PIO0 Y1 JO Yloq 21e suoldax i H a41 uronpoid sieis oY1 Jo sade oy
puR SoTxe[ed oY) Ul sAex OIusod Jo Swmdf] 9jqeqoid oy 1) 'UOISSIUId PAIRIUT PAJRIDOSSe-II | o)
Aq paInseow Se 9lel UONBUIIOJ-TR]S JUIDII 91} 0] PAIRRI AJOsO0 SI soIxe[es oy Jo uojuc) Aex
STWISOD Y3 JeY) ST UMEIP U32( SBY [[OIYam SOUIIDJUI 9] PUE ‘Teuioyl-uou Apjueurwopaid aq iim
salxe[ed 2sa} JO [[B wol]l ZHD) §' 18 UOISSIW? OIpeI oY [, "ZHIA {0+ Woi} juauodwon [Ruriay)
-uou 3y} Surpeds ur pasn Xapur [e110ads o1} 01 anp ST AJUIRLIDOUN ) AIdYM . _OT X (FOF1°7)
st Axefen) a1)) 10 anfea Suipuodsoriod oy 181} 90NPIP SA ¢ _ (T X 0 ST W 0T 18 Aysourun]
poIeIjul SYl pue ZHL) ¢'[ 18 ANSOUIUN] OIPEI 9} U29Mml2q Onel ueaw 2y J, 'soixe[ed 2q§
89 jo saniadoid uaBoipAy erinau pue [eondo Yl pue 9s9Y) UIdMIIQ SUOHEB[ILI0D Y] JO Apms
PofIRIap € opeur dARY (8861 ) v o [dwrwnp ‘serxeled [ernds jo sanisouruin] WNNUNUOD OIpRI
pUe paJeIjul-Ie] S} U3aM13q UONER[2JI02 Y3 2yl Ino pajuiod 2AEY SIOUYINE JO JOqUNU Y
“SSB[O AJNISOUTWN| IB[IWIS JO SAAXB[ES I10] 25011 JO [BOIdA] ST AXB[BL) 2] 10] ON[BA 9A0QR
YL 'ZHO) S Ik SUONORI] [BULIdY] JO dFuUeI OpIM IJUIRI B SI 213} ‘panI] 2q ued e1jdads [apow
[ons Yorm o) sarxees 3soy) 10 ‘ZHD (T 01 T'() WOIJ JULISUOD 2 0} pawnsse st ing 1o1owered
9013 & st Jusuodwoo [eUIAYl-UOU 313 JO 1BY] J[YM ‘T°() 9 01 Uaye) sI Juauodwod (eIl
oy Jo xapul [en30ads ay ], 'somxe[e3 [eads JO UONII[RS € WOl XN[J 9y} JO uoneIedss [euIay3-uou
—Teurzat) 01 anbmyad) xopur fendads oy pardde saey (886 1) A105010) % mournog ‘oung
090 19d ¢ T G ST A)Isouruin] [eUWLIdY}-UOU O} [BULIOY] JO Onel oY) pue
ZHD § 18 [ _ZH M ! oz0T X (¥ F TT) 01 $9[e9s ZHIAl 80 e ANSOUTWIN] [EULISYI-UOU 33 ‘SIUI
se sonfea 9soyl Jursn) ‘(' SE 931e] sB 2q A8 AYS 3]0y Y1 I2A0 XIPUI JATIOIJJD UR pue ‘Axejer)
a1 jo syaed 1omo oy ur pue sopmne] onoeed 1oydy je 10dadys s wmaloads orper ay 1ey)
“1aAmOY ‘suonedIpur Juspuadapur a1e 219 |, ‘tusuodurod [euLioy)-uou o) 10y ZHO S pue ZHW
80 USMISg L) ~ ¥opul [ensads ® sajeorpur uopeledss [BULIDYI-UOU-[EULISY) ) ‘Axelen)
a1} jo sixed xouur oyl ur dueid onoe[Es oYl 01 I50[D) "AXe[RL) 21} INOYINOIY Xopul [endads
wIoyun B SUUNSSe SI U0 ‘ZHIA 80+ 1€ 18l SuImor[o] se uonnquusip zZpo0-S i sayel auo
1 “Ansoururn] [210} Y} UIRIGO O} IOPIO UI POPIU ST AYS O} SSOIIL UOINQLIISIP SIT SSO[OYIIDAIN
‘A[2Injosqe paInsesw a9 Jouued pue 3 [°(> 2q 01 paidaedye aq pinom 67 < |q | e sanjeradwy
SSOWYSLIQ QY ], "ZHL) ¢ 1B ANSOUIUN [BWISI-UOU Y} SUIWLISIOP O INOLJIP 210U ST I 'IU3D
Jod ¢'7 st ZHIA 80+ e ANsourun] [PULISYI-UOU O) [PWLLSY) JO ORI ) SB[ I, "PauTeIqo st | _ZH
M 4 10T X $°8 JO ZHA 804 18 ANsouluIn] [PULISY)-UOU B ‘UONNGINSIP AJAISSTUIS STy Surjeidagur

LOY TUUOALI0D UOLI0YIULS LHOL UOISSIUL OIPDL JDULIOY] JO HORDIDdaS

digel I[ez SHNNGERT]


http://adsabs.harvard.edu/abs/1989MNRAS.237..381B

Downloaded from https://academic.oup.com/mnras/article/237/2/381/976462 by guest on 20 August 2022

WRSAS BIB(] SAUSAYdOoIISY VSVN Y} £ PIPIACLI « £I9100S [EIUWIOUOL)SY [BA0Y &

"68 ‘S8T ‘I Sydoysy *pQET “W 'H 091 % L g ‘surei(q
‘Y6t ‘26T “r hydousy 'S8T “N ‘UOsIapuy % ‘1, | ‘oureI(]
‘08¢ ‘SST1 “shydonsy 4sy 9861 “0) 'd ‘198zoIN 79 ' ‘Pinry] 4 x0)
o2IpIoq ‘PP “f g
‘[RRIS] "PR Ny A 40 WYSIT WL 'O86T “M M 'V ‘Us[esusSuof % f I IoNlEM ¥ H Mo “d M ‘uolmg
'L ‘€9 “shydonsy ISy '8L6T “V I ‘UOPIOD B "M ‘uorng
‘urreg ‘Sepioa-1ofunds “v ‘oousimery
pe .moﬂ d ..&E\ﬁw SYT p4g RMSGS@O.U 01 §]210D) UJ "2861 :,H 0D asﬂmmm ®IT dnHODmO r< .Eon—umokm—
196 ‘0€€ “r "ydossy 3861 “IN neisd ®  eiuemog
'6T¢ ‘Y “1ddng shydoasy sy ‘0L6T " WeYIUR] B 'V TPMXE “T ‘Peon “(J ‘ssumo( “[ ‘M ‘HoyuIY

CERTIEIE) E) |

-diysjuaprig Yo1easay Ioy 10 DY HS SITPI[moumor 'V "2IemIJOs pue eiep Sy 2yl Surpraoid
10} payuey) o1e Alojeioqe| uold[ddy pIOHOWINY oY) JB Wedl JVINGI Ul "S[ePUSJoMm
‘M 'V Pue I93Z0JN ‘D ‘d ‘X0D ‘d WM PRY 2ARY ASy) SUOISSNOSIP 2y} 9njea SI1Omne oy

SIUWS PIjMOUNOY

*SANIIPIP YONS JUDAUNIID 0} 9doy om “YIom Judasard o) U1 poqrIdSIP st “UOISSTWS pueq
w-(9 YT 2yl Suisn aanpaocoid mou e dojeasp 0} surwrerfoid e uo Sunprequie Ag 1 Suiddde
10 swelqoxd dy} sajensnl onbruysol xapul [enoods Sy uisn PAALIOP SUONINGUISIP OM] 2y}
US3MIOQ 1USWRSIZESIP SY I, (886 T) YOI 29 YOIy AQ A[IUI200I 910Ul PAONPIP 1BY] SB [9AS] dwes
oY) noge je ST Inq (8S61) INOYIANSIAL Jo uoneredos xopul [endads Ajres o3 woIy paLIdfIT
uBy) IO[[EWS JRYMIWIOS ST ZEJJA §0F 18 Peonpap aaey am (omgm juouodwod [eurisy) oY I

‘Ppow wieid [fews, Y1 10] pue uoisstwa duy] snjd sureid piepuels, Jo [opoLd
ay} 101 Y1oq uonesedas oy paurroyrad aaey am ‘stqy Auenb o1 1opio uf Jusuodwod pajerdosse
-1H paorpaxd o) to 199110 II0Y) BIA WNNURUOD OIpel oy} JO uoneledos [eWIaYy)-uoU—[EuLIoN)
Jop 2anpaooxd Ino uo Juleaq B QAR SOATIBUIRIE ST, "SI09YS Om] 9yl JO UONRUIQUIOD
€ 0] anp ‘108] Ul ‘S 2Injerdduid) Inojod PoAXdsqo 9yl Jeyd A[ONI[ SI ] ‘SnIpel JLjudd0)oe[ed
FuISe2100p YN UOISSIWD PaJeIdosse-I H o) Jo ainjeraduio) Inojod w aseardep jusredde ue
I0J JUNOJOE PO PUE WNNUTIUOI OIPEI [RUWIAY) OY) M IIB[AII02 0] Paoadxa aq osje pjnom
STY I, ‘SUOIS2X ¥l [ WOJJ UOISSIWD JuY] I O WOX} pueq Wr-0(] 9} 01 UOUNJLIIUOD JURdIHUTIS
e 2q Aewt 210y] ‘Axeren) o) jo wed rouur o) ut suerd opoeesd oy ur ey) 15933ns om ‘wnuqry
-inba dAnjRIpeI U JOU ‘SUiRId I9[[BWS WOIJ UOISSTWD JO juouodwod © Jo surid) ur uoneuejdxa
UE 0} 2ATRUISE UR SV ST 12901 113U} 1M wintiqiinbs aaneiper ur sureid a1eonis pue aynydesd
woIy A[S[0s ST UOISSTUID oy} 1 pajoadx2 1BY] YIm 2213e 10U S0P opes AJsuaul pueq wr-goT
01 -09 SV Yl UO paseq “UOISSIWD PatetJul [210} 2} Jo aInjeraduwiod) Inojod juaredde oy,

-1aded a1nng
© Ul §)IM J[edp oq [[Im S[eaAdr sy} Jeys aueld oroeres oyl 01 JeoU UONRIPRI UOIIOIYOUAS JO UOT)
-nqUIsIp dY) jo axmoid pajrelsp arour Ay I, (786 1) 77 12 wejseH Aq dew Ays-[[e ZHW-80 oY)
WOJJ UOHNQLIIIOD [EULISY) 9Y) QAOWIDI 0] Pasn Udaq SBY anbuyoa) 213 “oreds 1081e] € u() "oxoyds
-IWAY WIdYINOS Y} I0J paonpord Udaq sely sIepIpued JueHwal eaouiddns Jo 18I v ‘suoidar
Ny woyj (sarxe[ed orpe1 pue sjueuwal eaouradns) se0unos [eurloyl-uou ysindunsip 03 pasn
9q U2 SW[) RIS [[BUWIS ©® U "WNNUNUOD OIpel 3} JO Jusucdwiod [eurtay) ay; AJjuapi 0 pasn 2q
UBD “UOISSTWS PAIBIOOSSE-I | 9y} J0] 9PBW UIAQ SLY IDUBMO[[R NP I91Je ‘UOISSIWD pueq wir-()9
Y1 183 ST ST} JO ATR[[OJ0D Y], *SOOINOS JJAIISIP SB [[9M St SUOIFII Il [ ANISUIP-MO| PIPUIXd

UL0GSQ T ' PUD WVISDE] [ "D "D ‘TUIGPDOIT 'Y 80t

di8el Iz SHNNGERT]


http://adsabs.harvard.edu/abs/1989MNRAS.237..381B

Downloaded from https://academic.oup.com/mnras/article/237/2/381/976462 by guest on 20 August 2022

WRSAS BIB(] SAUSAYdOoIISY VSVN Y} £ PIPIACLI « £]9100S [EIUWIOUOL)SY [BA0Y &

‘syueuwoal vaouladns 1oy soyeprpued ownid are /1 Suurewar oy I, ‘sorxejedorpel
2Q OS[e P[NOY Weaq UTWIIE- Y} AQ PIA[OSIIUN JIB YIIYM 3SOY) JO [[B ‘AJ[eInsTRlS "SoIXe[es
-OIpBI 2Q Ol UMOWY dI8 OM], ‘Jueuwdr eaourddns e se pon3o[eleo u2oq Sey 9sayl JO QUON
"SHOIFAI Il [f UI PAAISSQO ST UBY] XNjJ WO-9 0] W7-()9 JO ONBI I9MO] Yonuw Iyl Aq (8/61) 77 12
SQUARH AQ A9AINS UId-9 A1) WOI} InO Paydrd $30IN0S OIpeI [BWISYI-UOU JO ISI[ B SIAIS TV J[qRL

xipuaddy

CTT ‘P “YION ISUJ AISU JjRg "8 T “D “INOYIAISem

"§LE ‘P “skydoasy sy "QL6T T "H TOYPUIM

18 “pddng sdydossy "€ L6T “M A ‘SWEINIM %9 'H ‘1oazam

"$09 ‘05T T lydoasy "18671 “H 'H IRH ¥ 'H D ‘SPUMOL “A "M T 491018 “JN (] ‘Uosiem

"6 TLY 20§ 450 Y JON HOW "SLET “[ A 9Y00D B A [ “TeM

€L 60€ “f SAYdoasy (9861 “IN ‘YOI B °S ‘heqara],
“WY22IpIO(] ‘[PPPY “T°( ‘“Aeouner

‘pe ‘s71 d bz oN dwks )y KBojowssoy puv dwououspoipry 9L6T “Y D ‘eAururgeiqng 3 D ‘dniemg

"S61 ‘10T 008 ISD Y TON UOW *TR6T " T ‘ABLINN 79 T [ BUI0QSQ 'V 'd “ASIR] “M "V ‘Fuong

"L19‘8 VU TSLET “M "V Fuong

10T “27€ “f SAydousy *[86T “I ] ‘WY ¥ ‘D "W ‘Iosney “H YoM “[ 'L ‘IYS01pog

"CET P “pddng skydousy sKyd °f 1SNy "OLET “TN M $S00 7 "D d ‘TPARYS

"1 °09 “iddng p s{ydossy 9861 “W d “UOWO[OS 7 "D *N I[1A02S “d "(I STIWID “d ‘(] ‘SIOpUeS

‘L61 ‘8§ “1ddng “sdydoasy sy $861 “L D "D ‘WeSeH 7% 3 JoY “d ‘UaPIS “H 18I “M YOI

"T1T ‘961 "shydousy 45y "8861 “M UIRY ¥ d YOI9Y

'S07 ‘€9 “1ddng sfydossy sy 9861 “M “UTRY ¥ ' ‘Yo

‘61T ‘8¥ “1ddng sydosy sy "78671 “M UIRH

S0P ‘€01 “SAydonsy WSy 1861 “H TPHOIS % L 0 "D ‘We[seH “T ‘[ ‘dutogsQ “§ “Aosieay] g ‘sddmyg
. "86¢€ ‘10€ “r SAydossy

9861 “O "W “Iasneq] ® g ‘Yom “ ¥ FISQIALS “S N ‘Uoyo) “d ‘snoppeyl, “W "I Sweq D 'd ‘SIAN

TLE ‘SOT “sdydousy Sy 7861 "N ‘erdeued 'S [ ‘SN “D d 1oz

"§96 ‘0L “shydonsy sy 'gLe1 “0 d ‘1B8zoN

"TTT ‘8T “shydoysy 4Sy €861 “N ‘eideusd 2 'O 'd ‘195zo “§ [ ‘SUpe

TP CLIT L sAydousy L 16T “H ") “YIRISPION 9 M Tdumy “§ [ ‘sipiey

"69€ PUR $6€ ‘ST “Syd °f 1Ny "7T961 “ [ QWO % " [ ‘A3[LdH S (I “UOSAIYIBIA

‘6171 ‘8LT “ Sydoysy "¥861 “1p 12 °f '] ‘M0

STUTPIT “f sdydonsy "LL61 “1 CINWISIN 2 ' M 19918d “A " ‘Zuny “[ '] ‘Mo

L8 ‘€OT 208 usp Y JON UOPY "€R6T “M TV DTRPUIOM B 'V ¥ AN “Bd IL TT
‘suapesed ‘ArojeroqeT uoisindoid 191 ‘SSRT-CI 14T “I L I91s9YD)

¥ dd 98 “r 'H Suiqey “O ‘reneqaSnaN “V D) ‘UewgORY SPH '$861 Guawaddng Ltopunmydxq SVHT
‘16

‘661 “skydoasy sy "861 “V ‘Ie[pad 2 ‘N ‘[ ISInH Jep ueA “(q "{ “1JOIOUASIOM “( ¥ ‘Setae(q “F ‘[ewrmng]

"0ES LT “Shid [ 1Yy "8S6T “A H SHON 2 "d O 9IS ¥ 'd ‘IH

‘1 *p1 “pddng sdydossy sy “pL61 [ H SUIqEH % "D SepPH

T L “pddng shydoysy siyd sy 6L6T N N Ared) 2 ‘D ‘seeH

"18-1 ‘st “1ddng shydoysy s{yd f Y "§L6T [ A T ‘SUOWIS 2 " [ ‘[IPMseD “q Y ‘soukey

L€ ‘0T “1ddng sydoysy 4sy "T86T “H M ‘UOSTIM 2 "H ‘[PHOIS “I D IR8IES “1, 'O "D ‘Wesey

TTZLTE 24moN "L 86T “1°[ OUIOGSQ % "L D "D ‘Wesey

0% 9 ‘6 1€ 24muN 9861 “I 'O K20BIS 79 Y [ ‘YONOH “IN ‘NmIH

'6ST ‘9T “usy spIsL) €861 “D 'd ‘TTZON 2 Y ‘USIsnO

€67 ‘901 “Aydoysy sy ‘7861 “O ‘eI 3 - [ 198ng “y ‘Uedsin

€9 *1L “7ddng s{ydoysy sy L8671 “A ONJOS 3 M ‘Yotey “H IsIng

18 °96 “r sy '8861 “D d ‘A108a10) 7 Y ‘meurnog “N ‘Oung

60v 1UUOAUI0D UOLFOLYIULS UUOL[ UOISSIUS O1PDA JOULIY] JO HOUDIDAIS

di8el Iz SHNNGERT]


http://adsabs.harvard.edu/abs/1989MNRAS.237..381B

Downloaded from https://academic.oup.com/mnras/article/237/2/381/976462 by guest on 20 August 2022

peaATOsSJUn
pPOATOSBIUN
peAaTOSaJUN
psATOS?JUN

£xeTed0TpRS

paaTosaJun
peATOoS8JuUN
paATOos8JaUn
peATOSaauUn
paATOsRJIUN

PaATOSSJUN
paATOSSJUN
paATOSaJun

psATOos9JIUN
psAToS9aUn

paaTOsOIUN
pasTosaJun
poATOSBJUN

psaTosaaun
PaATOSaIUN

paATOS®IUN
AxeTeloTpeda
paATossJIUn
peATosaaun
pPeATOSBaUN
psATOSaaUN

peATOSRJIUR

SJULmWOY

OO OO
o

C\IOO:J‘:I’L%OQOOO\OQ)OOO
w0 A wn

O
N

cCocooom
N

OT3®H XNT4
mo g/m gg

.

=)
o (32
. . - )
O-:!“—OO'—‘—N"-OO!—N‘—OQOO
—

W W DO -
TTET TS MNMOoOCT-OoONOOOo O

-
-m

[Ta]

M- O - O~
.
OCONN—T O M~NNO —
-—

3y
XnT4d wo g

o+

0°L+

97 l=

WRSAS BIB(] SAUSAYdOoIISY VSVN Y} £ PIPIACLI « £I9100S [EIUWIOUOL)SY [BA0Y &

Lok
Lr6g
S'9E
£-et
9°1£
1°0¢
fr* 62
8°ge
6°fe
€le
o'Le
£°61
191

S83BUTPJIOO) OT0BRTEN

'$31EpIPULD

JueUWS.I BACUISANS SUIPNOUL S321NOS [BULIDI-UON 1V 2lqe]L

QULOGS() T [ PUD WDISDE] '] *D) D) TUaqppoLg v

8%

di8el Iz SHNNGERT]


http://adsabs.harvard.edu/abs/1989MNRAS.237..381B

