Downloaded from https://academic.oup.com/mnras/article/248/2/233/1030512 by guest on 20 August 2022

wAsAS Bye(q sISAYdo)sy VSVN 243 £q PIapIAcI « AJRI00G [ETUIOUOIISY [BAOY O

"3]042 [e31Q10 311 lim FULLINOAI INOY Ue Jjey Inoge Sunse|
sdip Mof[eys pa10a1ap os[e pue 9AINd Y3y ABI-X 911 Jo uon
-e[mpour uids Jueurwop Syl pawLIyuod (L8671 v 12 4oswiy)
SUONBAIISQO [VSOXT (2861 119559 2 21q01§ ‘oySursewel
SPIM ($86T Sumuuag (1861 dug % uosidRg) sporrad
jeaq pue ulds ‘BUQIO oYl YIM suonempow xXn[j pue Ao
-O[2A [eIpeI MOYS YOIYM SOUI| UOISSIUID Wniey pue usfoIpAy
Suons 10919p osgQV Jo suoneardsqo oidoosonosadg

"Jwely ATUIq 9Y) Ul paxTy [BLIdjew £q sAeI-Y
pasnd-urds jo Smssooordor jo ymsar oyy se ospnd s 668
oy surejdxs pue 9243 [eIIQI0 Y} YIM UCHBMPOW 1§ 65°C
33 soynuapt [Ppowr paidaooe oY) ‘Ooml IOYIO Y UIMISQ
potrad 1eaq ay1 s1 pourad s 668 9y SV (186 dOHJ 2 UOS

-191ed) s 658 pue I 65 ¢ ‘sporrad pa1aaodsip Afsnotaard om)
Je SUoHELIRA AQ PIIBUIWIOP AJ[eurIou are saAId 1ydy eondo
o1} ‘TOASMOH (1861 [[elred 29 any3ouo(.O ‘IduIep|) punog
ose sem Aouonboxy smpy je uopempow [eondo ue ‘saamd
W3y Aei-x wory pousd wds s 08 S5 OV POISAOISIP
PRy (I86T) TeUsIeN 2 Aym Ioy pousd uids s jremp
amym oy e pasind uoissiue Aer-y :siejod ojerpouroyum
JO 2rmieuSis oyl UI SIS UOTIAIIIE pajfauueyd A[feonoudeur
Y I, "JIemp 91rgm J1JoUSeW B SIUNOJUS JIBMP Pl 9yl WOL]
MO[J UOHRIOOR JYI YOMM Ul ATeulq OMWSA[ORIRD JO SSB[I-qns
Te[od 91BIPOWLISIUT Y1 JO IQUISTI € ST (SE(0 — 7S ZZH) 95d OV

NOILDNAOYINI 1

"UO-23PD PIMIIA ST WAJSAS

oy} uaym 15938213 st opmyrpdure asind-urds oy 1, ‘uoneurdUI JO 103110 Y1 YIm pa[dnod
‘UreInd UONIIOOR Y UIYIM UOIZAX UOISSIUS 3Y) JO SUOTIBIO[ JUAISIP AQ paure[dxo
2q ued Jayjoue 0} Ieys duo wody sasind-urds eondo oy jo sepmyrdwe JudIoIp SY I,
509 ~ JO uoneurpur Y3y Ajoieropou e sarjdwi STy T, *SoLreuq AeI-X SSBUI-mo|
Auew Jo Ayanoe Surddip o) 01 snoJofeue IdUURW © UL “OSIP SY) [IIM WESIIS UONDIO0R
o Jo wedun oy Aq sdeyred ‘oueid [e31q10 YY) JO INO UMOIY) [RLIOIBW AQ PIsned
oJe sou] worsswd [eondo oyl pue aaImd 3y Ael-¥ oyl yloq ur sdip Ansuaiug

'sajod y10q woIy

SoxXn[y Av1-Y JIR[IWIS 998 ISNW oM ‘90U "9jod 1amo[ o3 Jo sduereadde snosurinuirs
Y Aq 10) potesuadwod st souereaddesrp Aue jeyy Swifidun ‘oarmo Sy Aei-y
9y} JO uoneMPOW 3Y) 03 APJUBDHIUSIS SINQLIIUOD J0U S0P quul Y} FoA0 Jurreaddesip
stod 1addn ay1 01 enp uoneMOOQ ‘sour uorssTWR peysanq Juronpoxd ‘osp
oy} Jo aprs xej oy woy djod ay1 01 WO FUIMO ST [BLISJBW YY) XN[J WNUIXEW S0UY
pue UIelInd UonaIdoe JY) JO BIIR WNWIXRW IS M ‘I9AISqO oY) woly Aeme syurod
orod 1addn ay3 uayp ‘oseyd uids yum urelmd wonarooe yorys Ajreondo oy Jo moa
INO UT UOHBLIBA Y} AQ Pasned [[e d1e suonenpow oy I, ‘'sojod onouSew s, jremp agm
3y} 9A0QE SUIRLIND UOAIOIE, PI[ONUOD A[[eonoudewl Ul 9JeuiSIO UOISSIWD dul| pue
wnnunuod-redndo ‘Aer-x ayy jo siusuodwod pajenpow-uids ay3 jeys pandie sty
"Q0BLINS SN JO G'() ~ IOAO JIRMP UM O} LIS YOIy SqOIq, SUSI[[eq
ysnoiyy Ajurewd 3unarooe pue osip e Surssassod 10U ‘sIels I0H AV Y} 01 Ie[IuIs
PRy © Suraey Jejod 91RIPOULISIUL UR JO SANBUIDIE ) PN[OX A "90RLINS LIRMP-9IIjm
o) JO T('( S SeAIR [Im Hemp 9)1ym 9y} Jo s9jod onoufew oY) punoie soIe Molieu
0] WO $3121008 I 1ey] PuR 9qof Y20y Y} [[I} O} SPIEMINO pUe IPel JIBMP-9IIjm § ~ 0]
spIemul SUIPUIXd JSIP UOTDIdJL U sassassod 1 jey) ‘sIels IO NV 9Y) URY) Joyeam
yonuw p[ayy dnsudeul e sey 11 Jeyl 3s933ns yorym pajussaid aIe 9sJ OV JO SUOIIBAISSQQ)

AAVININNS

v 1dy 0661 wiof [eutsuo urigz AInf 0661 PAAWY "¢Z AInf 0661 PoIdedoy

IN9 SHY Kauung Sunjsoq ‘Cvpy 1§ Anquijor] ‘uopuo] 2801100 Aisizaniy) ‘KiowioquT 20uaios 2o0ds paojny

UOSeIN " Py pue r2ddo1) yre ‘Io1eH 100D

saejod djerpourdjul ux Isnd

urds ay) jo uIdLio 3y pur WINNSIJ OV JO SUONEAIISqO Aei-YX pue [eondQ

SST-CET‘SPT(1661) 208 sy "y 1ON UOW

HEEZ '8V c SWINANIGGT.


http://adsabs.harvard.edu/abs/1991MNRAS.248..233H

Downloaded from https://academic.oup.com/mnras/article/248/2/233/1030512 by guest on 20 August 2022

WR)SAQ BRI SIISAYdon)sy VSVN 3Y) A( PIPIAOIJ « £IBD0G [BIIWOUOIISY [BAOY O

384 OV Jo wnnoads paSersae-oseyd oy *y amn3ig

(y) yrsusppaepy

000¢g 008¥ 009% 1[0} 747 oom%
T _ T _ T T T _
T F O T
I w oH % W 5 AH 1
= — vnlu.
| | il
o —01 &
=N
=
&
L 4 ~
=
E.
z
- -10¢
[ _ _ _ _ | _ )

-u029s 9y} Jo uonsunfuos Jorreyur Jussaxdal 01 A1 a10W se
(tuazdpp ¢°() Y31 wnwur Je ordz aseyd [elqio 1dope om
48] wnwrxeur Je 012z aseyd [enqio padsed oaey s1oyine sno
-1A91d "UONUAUOD dseyd JUSISIIP B Pasn “I9AIMOY ‘DABY M
‘sIsAfeue [11Q.10 107 SLIdWOYda ST} pasn dABY om SNy T, *SO[2AD
L0'0 Jo 10112 pajejodenxd ue sey yomm suowaydo [e11qIo
Ieoun] s ynruaweg % Auznpey| jo suondipaxd Syl ynm ud)
-S1SU09 ST 31 ySnoyie ‘Surseyd [811QI0 Y} SUTUIIIP A[qerd1
0] ojgeun aIe 9m os (Juress ul suoneuea o) Aqrewrd anp)
SINOY [BIJAS IDAO0 OJQET[2I 10U ST AYI[IqeIS 1Bl Junod oy J,
‘ejep oy se pojduwes ‘sapuanbory uids pue fenqgio ay;
Je SI90€I) [eplosnuls JO suniojsuen Aq g “S1,] W pajensoyt si
urayed mopuim oy I, ‘ZHW ') mo[eq Iomod oy Surssoxddns
sny ‘ferwrouAjod Jop1o-mof € Suni J0iJe poIR[no[ed sem ULIo}
-suex) a3y} ‘sporrad Fuo[ 1B 9JBUTIOP SIMUIBIIAOUN [BUOHEBA
-135q0 2ouIg 7 31 Jo oued y3u doy ay3 ur umoys st sy
901} [e WO} dJel JUNOD Oy} JO WIIOJSURI) JOLINO O],
*91e1 JUNOD Y} WOIY pauruirlap sJurseyd o)
pasn aaey am elep Ino ur spotrad jeaq pue uids oy) SursAfeur
uf 'sioilrd oyl umim st syl urede ydnoyle ‘suowoydo
uids oneipenb synruourog 29 Auznpey ueyl IonIed soAd
T°0 ST YoTYMm (SOPPAD 10 F ) 6000°0 F L8]EBLELYYT ATH 1®
8] wnuixew sey uonempour uids oy [, -(1ua0 1d 90 F vy
opnydwe) ojeutwop o) pouad (s ¢og) uwids oy 1e uone
-npow Y} pamoffe Yo (Juad 12d ¢ o F 'z opmdue) uon
-eureA porrad-1eaq poonpal Yonw B pomoys JYSm puodas )
WwOoJJ 91kl JUNOD Y [, "s10110 pajonb oys unpm st Aouedarosip
a1 ySnoyie (886 1) JAnmuoudg 2 Auzney jo suowayds
aneapenb oy Sunejodenxs woiy pajoadxa uey) Iares s904d
1°0 St SIL (S9PAD LO'0OF) LOOO0F 668€'8LELYHT ALH
Je SINOJ0 JYSI Wnwixew jeyl yons poseyd s1 uonempow
o) sosed yloq ujf ‘Aanoadsar yued 1od TEQ pue [F]
1o spniqdwe ue ynm uonelea (s 668) pourad-jeaq jusu
-rwoxd e moys S1YSIu PIMY) pue ISIT Y3 WO S9TeT JUNod A |,
‘spoirad 1eaq pue uirds o) £q UOTIOISIP [eniNW SZNUIIN O}

I9PIO Ul JYSI YO8 UO J[IAD [BIQIO SUO O} BIEP 9} PAIILISAI
oAaey om sowm as[nd o3 SursATeue uy ‘suomeLrea strowoloyd
urw-41 9y} jo Surseyd oY) JO UOHBUTULISGD 100IIP B SMO[e
oleI JUNOd oY) ‘SSO[AYIIoAdN ‘siolrd Fuipm3 Aq pue uors
-1odsip oureydsoune pue Suress ur suorjeriea £q pajodyge St s
aridoosonyoads moxreu a1 YSnoayl sjel JUNOd PopIOdAI Y],

SUONBLIEA LINMNUDUO)  [°7

9TPY LO PUBCTOS ‘TT6V ‘CTLY
19H 10J 90UIPIAS PUe Pud[q Oy 9% Y M N/ D U ‘T LypY 19H
‘989 ¥ 19H ‘AH pue gH sourj Iowjeq oY) smoys wnnoads
YL, "1019919p SO Y} AQ PIsned UOHB[NPOW B JAOWI
01 Aouanbaiy [ox1d Inoj oy 1e POIOI YOIOU U9 SBY SI [, T
‘814 ur umoys st osd OV Jo winiidads padersae aseyd oy,
‘uoreIqed
XN[J 10 sIejS pIepuels poAIdasqo dm pue uoneiqred Suodf
-9ABM 9V} SUIWILSP 0} Ik Iy/nD) ' Jo sainsodxs iem3or
3pew 9\ Y €T JO UOnNjosaI B 18 Y 000S-007y WOl sem
oFe10A00 ius[orem I, ‘pourelqo orom endads ¢zg ‘relol
uj ‘g pue 9 ‘4 I1sn8ny 88671 SIS oy} Jo yoeo uo Iy ¢ Sumu
-treds ‘voneIdaur un 1 Jo yoea ‘enoads Jo sot1as v paurelqo
M "walsAS Sununo)) uoloyd uodnay 2yl pue ydeifonoadg
aqny, 28ewy ‘0dodsope) W-g'T oY) Swisn £10jvAISSq() [EITWOU
-0IISY UBOUJY INOS 9} je Opewl 9I0M SUOTIBAIISQO Y],

AdODSOYLDAS TVIILAO T

"2JOoYM B SB SB[
o3 103 suonesndur oY1 ssnosip pue s1efod 21eIpaUIdIUL IOYI0
WOI 9501 Yim sSurpury mno aredurod ap “1e1s snyy Surepow
ut ejep [esndo oy} Yim uostredwiod € 9[GRUD 0} SUOTIBAIOSqO
LVSOX 21 osh[eue os[e oAy ‘spourad ooy S,08d OV PIm
SUOTJRLIBA QUI]-UOISSTWD 2} 9sATeur 01 paurelqo Adoosonoads
paAjosar-oun} Jo swydu 221y} juasard am 1aded sup ug

UOSPIN O Y puv 4addod)) "W “YIPH D) vET

HEEZ '8V c SWINANIGGT.


http://adsabs.harvard.edu/abs/1991MNRAS.248..233H

Downloaded from https://academic.oup.com/mnras/article/248/2/233/1030512 by guest on 20 August 2022

(zqw) Aousnbaiy
G'1 01

S0

00_§T

-pourad uids oy i Area soury uorsstud 3y} ‘porrad 189 91 YIIM SINS00 UOHBHEA 9JRI-JUNOD JUBUIWIOP Sy} YSnoy) Jeyl 0N sarouanbaiy pueqapts [enqo pue (@) uids 4 g5) [enqio
a1 sreotpur doy uo syTew Yop oy I, ‘pessorddns usaq sey astou Asuonbarj-mof ‘wnnoads yors ul sJUNod [elol oy Jo wogsuexn oyl smoys 1ydir dog, (o] dor) erep ayp se pojdwres ‘sporod wids
PUE [e11q10 31} 18 SISORI} [EPIOSHULS JO WOJSUEN oY) Aq parensn[[r s1 ursned mopuim oY, 95 OV Ul SOUI| UOISSIWS dY) JO SONeI /4 PUE SYIPIA JUS[EAINDS oY) JO swiofsUer) IUNO0 -7 din3Ly

(zHw) Aouanbaiy
0T G0 0°0

M3 4H .

The intermediate polar AO Psc 235

—r—— T Y T T

-
O
s
o
. /A 989t X 1 M3 989% Y -
N N L " ) 1 N 1 : 1 1 N " ' 1 " 1 N 1 N 1 N N 1 ) i 2 N
l L l Bt § —————T l L] T LS Ll l - T T
B sn,uno:) |210_]_ _: i SJGDEJ_L
| N L " N 1 N N N 1 M N 1 X | ) ) " 1 N 5 1 N 1 N ) N M

HEEZ '8V c SWINANIGGT.

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


http://adsabs.harvard.edu/abs/1991MNRAS.248..233H

Downloaded from https://academic.oup.com/mnras/article/248/2/233/1030512 by guest on 20 August 2022

WR)SAQ BRI SIISAYdon)sy VSVN 3Y) A( PIPIAOIJ « £IBD0G [BIIWOUOIISY [BAOY O

V G S5 0] Jasur Sy} Ul PIjensnyfl SI SUBISSNEL) 991} OJul
uonisodwooap 1eo1dA} v "3uniiy oyl SurInp poureIIsuod 2Iom
s1otowered opN ‘oul] oY) Jo aseq a1 Juasaidal o} pornbar sem
Y 8 punore WHMA Yl UBISSIED) [SAJI-MO[ JoYLINg € d[Iym
9ARM-§ AU} PAdRI) Y §°¢ TedU IWHMA YHa Jayioue ‘quduod
WO MOLIBU 3y} PI[[PPowl Y 7 Iedu WHM A UIm ueissnes)

‘suowoydo (886 [ ) SANIUSISS 29 AUZNTRY PIsh SABY M 9[040
[BNQIO Y} UO PIpIO} SOTEI ¥/, PUE SYIPIM judfealnbyg ‘¢ am3ig

aseyd [e11qI()

or__ g0 00

— — 90
n 40°1
_ mli

L - <

-\wwh@¢_<__.k.___.— .w

1 1 V0 ®

[+3]

-+

L . nlu
- H0'1
gH J
___>—_-hh__y-r O-H
Ty ————————— ()
q

01

m

L0

0 =

<

v

12

g

A

=

__o(uw.
- -G
.01
i gH ]
bh;-—-._-——-—p

v ‘Afrenbope aur 9y) oqLIosap 0l poxmbar a1om sueissnen)
samypi eyl punoj opp ‘Suof 9p2Ad uids | Apoexs jsowre suiq
Fura1g (949 [e11qI0 a3 1240 suiq seyd 9] pasn oM SUOTIBLIBA
opka-uids 0} onp SUONIOISIP ZIWTUTI OF, ‘sa[ijoid paajosal
-oseyd o1 01 1y uewssnen)-pw e £q sjuouodwod Jsay)
szuopwered 01 paidwone aaey oy usuodwod moireu
puUR JABM-§ PSULSP 1S2q Y] SMOUS W] 989ty WAH Sy,

aul 989y Y HoH Yl  ['€T

*S3UI] UOISSTUID Y} WOIJ
Krewrud oy Jo A11D0[A [BNIQIO U} INSEIW O} J[qeun e
am ‘sdip oY) pue soAem-g 9U1 AQ POIBUIIIOP I SOUI[ UOISSIUIS
o) douIg *9rkd [BIQI0 dY1 1040 soqgoid our pasjosar-sseyd
[eNPIAIPUL 9Y) SMOYS ¢ "S1,] TWONBMPOW AJI20[9A OU 10 [N
Furmoys pue 0100 duI[ oy} SUNBUTWOP 2INJBS] UOISSTIUS MOI
-1ed ® SI 9g9f Y 19K Ul uads Juouodwod 1dyuny y (wnnur
-uod Yl mofaq sa 1) uondiosqe our $208 W LYY
19F] 241 JO 21uad oy soseyd osoys Juung ;s wy 00y ~ JO
YIpIA [0 € YA saqrjoxd ourj ayj Jo 21uao 23 ur dip pasunou
-o1d ® 0} anp S1 Sy} JeY) TS ST )1 ‘T 918 WOL] ‘9894 ¥ 19K
U [9A9] 1omoO] & Je Juasald osfe st yorgm ‘g’ pue ¢°Q saseyd
uoomlaq doip a3re[ © moys saul] /Lt ¥ 19H pue mwleq 41
JO syIpia Juaeambo oy 1, "g 70 aseyd 1eau 1IYspoI WNWIXLU
s paseyd uonelIeA Y/4 B SOSnEd pue Jemp UM o)
10 AJIDO]9A [B1IQIO Y} IOAO SOJBUTUIOP UOTJBLIBA SIY ], "PooRIn]
aq ueo Koy} se sTurm ouT] S} OJUI IBJ SB SPUIIXD PUR (9R91 Y
11O]] UI SNOTAQO Jsow) soul| [fe Ul 1u9sard s1 9Injed) oaem
-¢ [eNIUERISQNS V/ "SMOJ[O] SE dIe SOUI[ 9} JO SIINILDJ [BNIUISSI
oy, ‘pouad fenqio sy uo pepioj somord duy oy jo joid
ole0s-A018 ® smoys | 9e[d 9[ym ‘¢ “F1,] Ul UMOYS I8 Onjel
3/A pue yipim Jud[RAINDS Jo suoneiea 9[0ko-[B11qI0 Y],

IPAd [ENqIO Y], €7

"ONel Y/4 PUe yIpim JUdeAnba 1joq ur
Axea soury e ‘porrad [e31q10 913 YHA "oul] A H 21} ul 1sa8uons
‘SpueqopIS 10J 2DUIPIAD 1YSIS A[Uo Yjm uonempour porrod
-utds 37/4 usurword e moys sauy [y (Aousnbasy uids oy
o pue Aouanbaiy [e11qI0 SYI ST g5 2I9YM) SPUBQIPIS g5 + @
pue g5z —® oy 18 1omod os[e pue uoneuea pouad-jeaq
Io[[ewss B YIm I273950) YIpIm Judfeanba ur uoneuea porod
-urds o3re[ ® smoys 9894y uSH ‘(uonempow pouad-lesq
B )M WNNURUOD ) MO[[O] 2I0JDIY} M SIXN[] SAUI] o))
spouad 1eoq 10 uIds 190 YIm UOTIELIBA IPIM-JUS[RAINDS
ou moys saul| Ioureq o], "porred uids oy yim Apueurmop
-o1d £1ea souny uorsstwo o) ‘(1ysu doy) pored eaq ot v
SI UOTIELIBA WINNUTIUOD JURUTWOD Y} YInoyife eyl 210N 7
‘81,1 ur umoys a1e sonjrjuenb 9s9Y] JO SWLIOISURI) IAINO oY [,
YISudtoAem 1S21 Y] JO IPIS [oBd U0 SYIp Judfeambo o
JO OneI 2} ST 19118 oY, ‘ORI ¥/ Y} pue P jusreambe
oyl ‘somsedwr TeuoSoyiro 2y} Juisn osJ OV Jo wnaoads
[oBY Ul SOUI| UOISSTW o) Ul SUOHELIBA POSA[RUER JABY M

SAUI| UOISSIIUD ) JO UONBLIBA IIPOLD  T'T

‘s3urseyd 1no yo
SSOUIOII0D Y] SULIFUOD YITYMm (UIDIDY} SIOUIINJI PUE ‘G-6 T
v 12 uaduorowry uea) sioyine snoiadid Aq punoj uooq sey
se owes ayj 1 STy T, ‘(wnuwium) o1z aseyd [enqio je sseyd
u1 a1e spouad jeaq pue wmds oy ‘sSuiseyd oaoqe oy Y
‘umouy udym o019z aseyd se pajdope Afensn st yomgm ‘Arep

UOSYIN O Y pup 4addoL) ‘N 4oL D) 9€T

HEEZ '8V c SWINANIGGT.


http://adsabs.harvard.edu/abs/1991MNRAS.248..233H

Downloaded from https://academic.oup.com/mnras/article/248/2/233/1030512 by guest on 20 August 2022

WR)SAQ BRI SIISAYdon)sy VSVN 3Y) A( PIPIAOIJ « £IBD0G [BIIWOUOIISY [BAOY O

[9¢Z 28vd Suronf)

‘Jremp 311M Y} JO ANDOTIA [RIIQI0 2} Aq UBY) IdY)eI ‘OSIp
Y} YUM WBdIIS JoJsuen-ssew oy Jo 1oedur oyl Aq posned dABM-§ UR AQ POJRURHOP ST HOLOW JUlf 3Y I, ‘SoAId 131 Aei-x oy ut sdip Jequms
03 Surpuodsariod ‘012z aseyd 1esu oury oY) ur sdip, oY) 910N ‘suowRYds (886 1) SANIuLWAS % Auznpey 01 sp10ooe Suiseyd oy ], ‘wmnupuod
3} 03 PAZI[EWLIOU U3 ABY SINISUIUI auy] oY I, ‘porrad [eiqro ay uo papioj 9sd OV Jo saqgoid aurf oy} Jo suoneiussaidor o[eds-£010) *1 awid

804D [enqiQ

L. 4 YV

,._:h:.

HEEZ '8V c SWINANIGGT.


http://adsabs.harvard.edu/abs/1991MNRAS.248..233H

HEEZ '8V c SWINANIGGT.

Downloaded from https://academic.oup.com/mnras/article/248/2/233/1030512 by guest on 20 August 2022

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


http://adsabs.harvard.edu/abs/1991MNRAS.248..233H

Downloaded from https://academic.oup.com/mnras/article/248/2/233/1030512 by guest on 20 August 2022

WR)SAQ BRI SIISAYdoa)sy VSVN ) A( PIPIAOIJ « £IBD0S [BIIWOUOIISY [BAOY O

ourf 213 ur uondiosqe o1 anp st syead om) Jo douereadde
Y1 18} Ied[0 ST 1 “TOAIMOY ‘BIep INO WOoL] "paysmnsunsip oq
j0u pnod syead onjq pue par djeredss aroym yead urewr oy
pue ‘paysmunsip aq pnod Loy} 21aym syead anfq pue pa1
areredos oyl ‘wnnunuod ay3 aaoqe yead oyl Jo 1o 12d g
01 dn aseq o) ‘syusuodrod 231y} JO SAIIN0[A [eIpeI oY) Sur
-Isedw Aq aul] gy o) po1eSIiSoAUl 7 729 SYIUISLWRINOIA
‘poxeaddestp suyf 1/ 44y 19H oy pue paddoap
syIpim juareamba o ‘syead sjqnop pamoys sour| Idurey oy}
aseyd sTy] Je OS[e S[IYM ‘WNWITUTWI [BHQIO ISR 7°() ISPl
WNUWITXew [IM ‘oAem-¢ poseyd Aprefruns e poajoolop AoyJ,
‘elep INO UYim 92IFe Yomm Inoraeysq sur pouad-[elgio
oyl Jo saimesy pauodar (7QET) v 12 AYIUISEWRINOIM

st40das snotaasd ynm uosuvduio) 7€'z

‘SpIOSNUIS 113-159q oY}
pue sjuzouodwod 2911} 9} JO SOAIND AIDO[OA-[RIPRI A} SMOYS
¢ B ;_s wy ST st wonow uo Junj 1oddn souspruod
120 12d (g 9U) puB pauUnIP [[oMm ISB] 2 sem jusuodwod
ST I, "'Hone[npow A)100]9A JUBDIUBIS OU POMOYs OS[e Inq | _S
wy 0€ F 0€S Jo WHMJ ueaw e pey jusuodwods aseq peoiq
o], "o[qererun ST 08 pue s ury ()8 Jo Suruopeolq reiuswr
-NIISUI 9} dA0QR T8 10U ST “YSnoy) ‘SIY [, ;S WY § F 0] sem
aInjeay a1 Jo INHMA Ueaw oy T, *, _s uy 08 Jo yuy 1oddn
20upHUOd Judd 13d ()6 B YIIm UOHRBLIBA AJIDOJRA JUBDLIUSILS
ou pamoys Jusuodurod molreu Y[, ;_S Wy 0 FOpZ sem
ueissnel) paly a3 JO WHAMA U oyl pue ;s ury O + 0¢
sem AloopPA 4 9YL '€O0OFRZ0 Je IIGSPAI wnWIXew
i paseyd | s ] O¢ F 00+ Jo dpmdure-ruds e pappeik
uay} juouodwiod dABM-§ Y] JO SIMIOO[PA 0] IIj PIOSNUIS

"[OAS] WINNUBUOD

S} 01 PIZI[EUWLIOU U33q 2ARY BIBP [ "9[04D [BIIQIO 31 I2A0 Soul] J'H PUB 9894 Y H ‘I L+ Y 19H Ui JO soqyoid sui| psuuig-oseyq ‘p 2amSif

(y) wSuoperepy

006¥ 098y 0c8y 0cly

089y

0¥9t 01SY 11347

REACTIRARARAAD

Q
I

989% X

TN

0lvy
ze/1

A NS\ A MAAMTE /€
At~ MM

oseyd [e41q10

AANNA W ze/1e

LET IS4 OV 4vjod arpipautionur 2y |

Heez I8z SBNNTERT S


http://adsabs.harvard.edu/abs/1991MNRAS.248..233H

Downloaded from https://academic.oup.com/mnras/article/248/2/233/1030512 by guest on 20 August 2022

WR)SAQ BRI SIISAYdon)sy VSVN 3Y) A( PIPIAOIJ « £IB00G [BIIWOUOIISY [BAOY O

-anbrun 10 o[qe)s 198u0] ou sem uon
-1sodwosap 2y} ‘YSnoy; ‘poppe sem UBISSNEL) JSYLIN B USY A
‘uomsodwosap uerssnen) om} 3y} UI JUNOIIE OUT UIYE] JOU S]
yomjm o[oxd 9Feroae ue ojur paresws oq [[IM dABM-§ [BNGIO
oy ‘renonaed uy -ejqsuss AqeoisAyd Sureq uonisodwroosp
oy} uo juspuadop 9SIN0OI JO 18 Aem ST} UL PIALISP SOUD
-0[oA “ToAMOY *ounj a3 Jo uondiiosap pood e aaed poylew
sty L, 'so[goad pouurg-eseyd oy Sumipy o[y paure1Isuod arom
sisowrered ON -daem-uids dy3 [apowr 0} y £ Ieau IWHMA
YPIM ISYI0 YY) pue JUSUOdWOd MOIIBU dY) [Ppow O} Y
T Teau INHMJ YIM U0 ‘sueissner) oml Juisn auy oy} pasod
-WOJ3P 9ABY A\ 7 21B[J UT WIO] [BOS-A213 UI U93S 9T8 UM
soqgoxd aul 9894y HSH poajosai-uids oyl smoys , ‘Sig

21942 u1ds ayy 4240 2Ul] QRO Y IS YT ['+T

‘Jos11 Aouanbaiy
urds oY) 1B uey) ISYIO UONBLIEA J[II PAIMOYS SaUI Idwfeg
oyl onym {986T) Iourep Aq paripaid sorouenboary pajerar
-urds Inoj qje je pauea oul 989y USH 3y} a1aym by O]
Iejod s1erpawiroul a1 10§ (066 1) 12ddox) 2 uosely ‘Mo
3O s3uipuiy oy 0) Ie[RUIS ST SIYY, (¢ ‘FII) SPULQIPIS 5+ @
pue 37— @ 2y} yiim salrea osfe aulf 9894y USH SYL

“WNNULUOD Y} ULl JUNXI 191eais e 03
parempou st xnfj suy oyl Jey) Funeopur ¢ 1 aseyd e 15918213
ST IpIM JusjeAlnba oy I, ‘wrasAs Areurq o) Jo SuoISa1 N0
KJ120[A MO 21} UT sinddo Fupssedsordar oy ey Sukrdun
(T 91BId) 2UIf Sy} JO 9IUSD SY} 0} POUPUOD ST UONBLIBA JUY]
oY I, 'z 218]d PUe 9 “S14 UI pjensnyl ST yonjm uonerea porad
-1aq B smoys ipm judfeambe 989ty noH Ay ‘(wnnup
-uo0d a1} se paje[npowr AfoS1e] a1e soxnfy our 9y jey) sondun
IoNe[ 9UI) SYIPIM JUS[BAINDS 10 SAMOO[PA [BIpEI JUI[-UOIS

-STWIR 2y} UI uoperiea [N st 219y ‘pouad ( g5 — @) 1@aq o
I SINDO0 uoneLIeA d1awojoyd jueunop oy YySnoyify
yusuodwos Areuoynels
Jomou1reu e Aq perueduroode st 1 9894y 1 9 UT o[y jusuod
-w10o Areuonels peoiq e uo pasodunradns st oaem-uids o1
sout] Ioweg 2y uf ‘endads paajosar-aseyd w souereadde
JB[IUIIS B QARY UOIYM SIABM-§ O[040 [eIIqIo o} im ASofeue
Aq oaem-wnds, v se amjes] Syl 01 19Ja1 I\ (T Aed W
9891 Y 19H] UI U29s Aisea) o243 uids oy ym Aroofaa ul Jm
-AIBA SOUI| UOISSIUIY 91} UI 3seq PeOIq B AQ PIsned SI UOTIBLIEA
M/A YL ‘7 9leld Ul UIIO} 9feds-AoI3 Ul Umoys oIe SIfj
-o1d auy a1 pue 9 “G1J ur UMOYS I sanpUEnb 259y} Ul sUON
-BHIBA J1[ ], *9UI[ 9894 ¥ I OF] Y} UI SI 319Y} Inq ‘sour] Iouweq
oY) Jo SYIpm Judjeamba oy} ul uoneueA OPAd-ulds ou I
219y I, 91945 uids o) 13Im uonour A3dofea-ferpes jusurwoxd
© moys sou] [[e {7 ‘S1]) swiojsuen) 19Lno oyl WOIj Uads Sy

sapLdjeaqpue wids ayy 7

dqerpRa
1sow 9y} 9q 01 A[ONI] 218 daBM-§ Y} I0] SON[EA 989y Y NSY
a1 “‘dip uondiosqe 2y MOYS 10U $20p SUT] SIY} SE PUE 989+ Y
IOH Ul Ul 39U} JO UONORI] IoFIB[ B SI JABM-§ O SV *|_S
uny oS¢ Jo spnypduwre ue ym 7' oseyd 1e ISP WNUIXEU
pury £3U,T, "9894 Y 19 UI pulj om 9SO1]} 03 JE[Turs d1e aur| g1
ot ur Jjusuodwod saBm-¢ 35BQ S} 10] pUNoy Ao s1ajowered
3y [ ‘NJIqNOp SI0JOIAY] Ik YOMYMm SHNSII {0 ~ ) UOTBUIDUI
a1} sduay pue (;_s uny (9) Arewnid a3 Jo AJ100[24 83110 I
JJBWMISD 0] SJUUDINSBIUL AJIOO[A-[RIPRI JIAT[} ST 0] UO JUIM
g Aqissod smpy pajou v 72 SUSUISBWEIOIA, ‘TeLIdjewr
Sumnwe oy Jo AIO0[A Y1 Sunos[jeIr uBY) JOYIRI SIUID

(7 ‘814 pue T 918[d 2) 9ABM-$ YIPIM-TUNIPOW © pue usuodmos

Ayreuonels molIeU [enusd e ‘oseq Areuonels peoiq e :sjuouoduwos 291y1 3y Supensnp uonisodwosop [es1df1 € smoys 1osur 9y I, 'sprosnuis
M-152q Ay} M 1930803 ‘sarjoad auyl PIAOSAI A[[BIIQIO AY) JO UORISOdUWIODIP UBISSNE)-9IY) B WOIJ PAALISP SSNII0[RA [eIpe oy [, *S dndiy

eseyd [eq:Q

ST 01 g0 00

T T T T T T T T T T T T T T m&@*
I o ]
- Vv - T~ /I -
L il N -

N
= /! oo —{osgy
L o o, 4
L /) ‘o 4
s o, \ 0,4
’ \
i \\ [¢) m Y X \\.. M
...vOm..:.O -9 ‘B X /° B X .\:...w.uvmw!‘.q.....&,....l.wu..l..um._...o e 5 \0| a80% m
I o XIO... ﬂ:..:w.\:l..v.AI X - M/ XX .......... db.t‘a..".hun.‘hv‘wh p
3 o \ W . m
\ / o \ ;
F\ , / / N anv
/
> ' N 7 Josor —
= N 4 ’ — ~~
- N o’ o AN g’/ o i o
S e ..o ~—

o o -0 o < £ i
- u] a .
- —G69%

1 1 1 1 _ i 1 i 1

UOSPI O ") pup 42ddos)) ‘W “4o112E D RET

HEEZ '8V c SWINANIGGT.


http://adsabs.harvard.edu/abs/1991MNRAS.248..233H

Downloaded from https://academic.oup.com/mnras/article/248/2/233/1030512 by guest on 20 August 2022

WR)SAQ BRI SIISAYdon)sy VSVN 3Y) A( PIPIAOIJ « £IBD0G [BIIWOUOIISY [BAOY O

[8€ T 28vd Suranf)

(1 9seyd) wnwpxew uids 18 1ysan|q wnunxeu yim poseyd ‘9894 ¥ 11 S UT usas A[Isea 1sour ‘ daem-uids, proi1q 9] 910N "SJBI JUNOD PIAIISGO
St woy paururdlep sfurseyd yum ‘spotrad jeaq pue uids oyl uo papioy 954 OV 30 seqgord sul a1 Jo suonejuasaidar agess-£o10) 7 Aeld

8|0AD 1eag

HEEZ '8V c SWINANIGGT.


http://adsabs.harvard.edu/abs/1991MNRAS.248..233H

HEEZ '8V c SWINANIGGT.

Downloaded from https://academic.oup.com/mnras/article/248/2/233/1030512 by guest on 20 August 2022

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


http://adsabs.harvard.edu/abs/1991MNRAS.248..233H

Downloaded from https://academic.oup.com/mnras/article/248/2/233/1030512 by guest on 20 August 2022

AR

WR)SAQ BR(] SIISAYdon)sy VSVN ) A( PIPIAOIJ « £IBD0G [BIIWOUOIISY [BAOY O

TOAQ]
WANUNUOD 3Y) 0] PIZI[BWIOU 21k elep 9y [ ‘spouad 1810 oy} uo
suoneuea paferase-aseyd o) urejuod [m opgoxd yoeqg -opkd> wds
oY) 1240 oW| 989+ Y NSH Yy Jo soyoid pouurg-oseyd °f dandig

(y) ysSuopoaepy
0CLly 089¥% 0v9¥

og/1

0€/€

aseyd uidg

oc/6c

989¥ X

1 1

6€7 954 OV 4vjod avrpautiopur 3y

*(1%91 99s) 911 UNO9 21d02s0110ads SY) WOIJ PAUTUINIP
a1am saseyd 18aq pue uids 9y I, ((1omo]) 91243 18aq pue (roddn) 9[>
wids o) uo poplo} soner y/q pue sypm jud[eamby ‘9 aundiy

‘<t o

(= o]

aseyd 1eag
ST 0T G0 0
——— ]
989% Y
B PO S SRSV S SUUH T VO SR S ST TV T S ¥ ]
aseyd uidg
S1 01 S0 0
T
L 989¥ X J
Igl
U S W W PR R S S S S U S G
————T 7
_ 9H o
TSNS TR SN T I S WA ST S R VA TR S 1
——r——
0989Y X
T R WU S I S S T SR S S T S | ]
—— T
ﬁ‘ -
| OH 1
g\f.
P WS WS I T S S SR S G SR SR

0

(Y) uipm qusjeainby

LAY

0

LAY

0

I

onrey /A

I

91

<

o

T9]
(Y) yipm uajeainby

o
4

HEEZ '8V c SWINANIGGT.


http://adsabs.harvard.edu/abs/1991MNRAS.248..233H

Downloaded from https://academic.oup.com/mnras/article/248/2/233/1030512 by guest on 20 August 2022

WR)SAQ BRI SIISAYdon)sy VSVN 3Y) A( PIPIAOIJ « £IBD0G [BIIWOUOIISY [BAOY O

"1X9] 9} UI paqudsap se uonisoduooop

upIsSneN-0M) B pasn 9p -oseyd wids Jo uonouny e se oul] 9894y 119H 9y} Jo sjuouodiod peoiq pue MOLIBU Y1 JO SYIPIM JUd[BAINDY ‘¢ dInSig

oseyd uidg
S'1 oI G0 00
T T T T _ T T T T _ T T T T O
oo U 0o

I O i o O O
] O g O a O O 0 . m
O 0O o m) z.
D ]
T MOodIeN] =T m
E.
- 1 &
)
. [ ] . [ ] N m
L] ) * . ) * m.
[ ] ° * [ ] p
I . o] =+
proag . Ll i =

1 1 1 1 | 1 L | 1 I 1 1 1 m

-uids, aseq proiq e pue jJusuodwoo L1euonels moureu e sjuouodwod

(L ‘81 pue g 21e[J o) oABM
om1 oy} Funensny uonisodurodap [eo1d£l € smoys 19sur oY [, "SPIOSNUIS

=159 2Y) PIm 10110303 ‘safyosd suy paajosar-urds oyl jo uOnNISOdWOIP UPISSNEN-OM] B WIOI] POALIDP SOBIDO[9A [BIPRI AL ‘g Sy

oseyd urdg
¢l 0T g0 00
T T T T T T T T T T T T T T 0Rk9%
- D -
L 0O -~ 0
e ~ 0O -
_N_\\ o // ﬂ\\
- \\ // \\ - M
’ % // ’ m
u x o\ x /& —989Y 3
P S T A R
IXX ........ M\ x X XXl /./.X ..... X X X ............. \ 4 X Xl m
m} E\\D W_// X o @\\D QrIDT
I . 0 o . il
Pid S P 7 —
=
~—
L g o 4
- —069%
1 1 1 1 _ J ] J. 1

‘Kxrea syjuouodwiod 1yoq ey 1ea[d st ] sjuouodwod djeredos
oY) Jo syIpm Jusleainbo painseswr oyl smoys ¢ 81,y -ou
989+ ¥ oY oY) ur soSueyd yipm-judfeanbo oyl aednsoaur
01 uonisoduwrosop 1uauoduiod-om) 91} PIsn OS[e ABY M

‘suerssnen) om} ojut apgoId aur oy} Jo uotsodwodep ojdures
e M I9Y1230) ‘splosnuls 3-1S9q 9Y) pue ejep ANoo[oa
o smoys § B ;s un 71 F S — ANoopea (4) ueaw si1 pue

¢

1-S WY QT F+6TT sem WHM A UedUr s3] *;_S Wy ()L JO Hwif
0UIPHUOD U2 1od (g © YUM UOTIOW I[QRIINIP OU PIMOYS
wouodwod moireu oyJ, ;.S U GIFOZ— Se KDoA
A oy pue ;_s wiy S F OGP Se paansesawr sem WHMA UL
(B wnunxews st (7 aseqd) £0°0 T $6°0 oseyd 1e Pysanjq
umuirxewr s paseyd | _s wry ¢ F 097 Jo opnyjdure-nuas
e seq aaem-uids oy} uonisodwodap ueissner) omi 3yl Yip

UOSDIAL "Q Y pup 42ddod)) "N W D Oy

HEEZ '8V c SWINANIGGT.


http://adsabs.harvard.edu/abs/1991MNRAS.248..233H

Downloaded from https://academic.oup.com/mnras/article/248/2/233/1030512 by guest on 20 August 2022

WR)SAQ BRI SIISAYdon)sy VSVN 3Y) A( PIPIAOIJ « £IBID0G [BIIWOUOIISY [BAOY O

Sunye], «wHN/*73 =3 2ABY oM 4 JO UONJRI] © Se [eLdlew
31} JO U)X [eIpRl 9Y) ST ([ > ) 2 AI1oym “3/Hy se u Sunup
277 KjIsouruinf JO 92INOS B WOIJ 4 9JULISIP € I8 [BLIdjew JO
AyIsusp requinu 9y} ST ¥ d1aym ‘p4u [ T = § ‘1arourered o1 Aq
PoZII210BIRYD SI [ELIOJRW 9] JO 9)e]s uonezruor-ojoyd oy [,
‘UOHRZI[EWIOU UT UONRONPII
uso 13d O B Spadu Inq {(,_wo wole H ,,0] 01} uwnjod
Ul 9SeaIoul [eurdIew v A[UO [IIM pIfjopow {jom st dip isanj
91 [, "UOTBZI[RULIOU UL HONONPaI Judd 1ad ()7 & PIm 1y1a30)
(WD WO H 0] XS 01) Uwn[od FUIGIOsqe ul 3seatoul
opmytuSewn Jo s1apio om] e saxmbarx dip puosds 2y, ‘soner
SSaUpIRY JUSISPIP JIOY} AQ PoIsa33ns se ‘AUSIOLIP 2ABYQq
‘gdnoyp ‘sdip omi oy I, "synsaz Jefruns donpord Yorgm saajey
om3 oy} woij exoads dip-uou oy; o1e JySu 1omo1 1y ‘TT 81
u panojd a1e siojowered 9sayl ur sinojuod 1y enoads oy
‘mwnjos FuiqIosqe Oy} pue UOTBZI[EULIO 3} oIk s1ojourered
Sururewas oy [, “(sdip om) o) I0] £6°0 PUB 960 =3X 159q
Sura18) g0 — 1e pexyy xoput ue Juisn vxjoads dip 213 pafopour
oAel om ‘sny T, "paSueyoun aq pnoys xapur mej-romod o)
(1'% UONOaS UT 19)8] PIsSNOSIP) [eLIdewl JO pnopd e ySnoiyl
20In0s ABI-Y [eHued poSueyoun ue Juimola Aq posned
are sdip o3 jeyy uondwnsse oy 1opun) *¢'T — 01 §'()— ouex
o) ur o[qeurelqo s}y vienbope Yum pouTeIISUOD oM SSI[
SI Xopur oy} ‘Toaamoy ‘mef romod offuis e Aq 11J [[om os[e dIe
Aoy 1, 'erep oy 30 1Su9] 10110Ys Y} pue 91ex 1unod dip I1omof
o1 01 oanp Aypenb [esnsnels remof aaey sdip oY) woiy eyep
ay 1, ‘uonelexdioyur teorsAyd 1o} ueyl ioyiel uoneyuosaidax
JuataAu0D 1sopduns oyi se 11} me[-romod e 1dope om {mofaq
09s) opAd uwids oyl yum pojeosse sofueyd Jenuelsqns
91} 10A0 pauruns a1 e110ads 9soy) sy 1y o) daoxduur Apued
-JIudis J0u PIP A9Y £°9 1B JUI[ UOK Ue SUIPPY "SOAJRY 10}
-3310p OM] 91} WIOJJ BIBP JY) 10] (7€ =4) ST'[ PUe LT =3X
oaB3 sy f,_wo wole H 01 X9 JO uwn[oed SuiqIosqe
Ue um 1010801 ['0F 80— Xopur yum me[ romod offuis
e Aq pany [[om 2re Jey yoea woil enoads dip-uou ayg,
sdip
2y} Jo yoro woIj sI[o4d uids 22113 Jo 13U & PaloBIIXd dM
‘A[Te[ruuIg ‘saATey AeIre oy} Jo yoeo 10y suordar dip-uou woiy
uoye) sem SopAo uids (07 Jo YISuo[ ‘s[4 uids Jo roquinu
Tex3o1un ue SunoA0d oAImd IS 2y} Jo suoniod wory e11oads
POlR[NMUINIOE DABY oM ‘O[IAD [B}IGIO U} O} Paje[dI sogueypd
1enoads Apnis A[Uo o ey} 2InSUS OF, *J[eY Yoes Ul papIodal
sea (sdip om) 93 JO 9UO pue) 91249 [elqIo suo A[jewrxoxdde
jeq) 0S UONeAIdsqo dyl ydnoiyl Aemprw paddems sem
Iy ABIIe-IA 92IN0S-UO Y} ‘UONBAIISAO €86 T I1SIJ o) UJ
*ATUO TOTIBAIOSQO £]GT 181}
9y} Jo SIsATeue pofieiap e 1xodar am ‘saBuetd [enjoads asA[eue
01 daop Apuoroinsur axe sdip 6Q61 U3 se ‘arojarayj, sdip
oy} 30 IO pue SULINP SUONELIBA PUNOISYORq POYIBW OS[E
aIe 219y} oIy ‘paprodal dip AJuo sy} SuLmp paIInodo saAfey
Ke1re-gIA o) Jo dems e ‘UOTIRAIISQO 86T PUOIIS 1) Uf
"OTJBI SSaUPIBY U OSBAIOUT UR JO QOUIPIAD
rewrdrewr st oroy) sdip osoy) uy jueomrudis  Aqeurdreuwr
Auo pue pasunouoid ssa[ Yonw dIe jng WNWIUTUT [BIIGIO T8
150 urede sdip ‘SUONIBAIISQO G{G T OY} UJ "ONRI SSupIey ur
oueyd jueoyrusis ou saonpoid dip Surpesaid oy opym ‘wond
-10sqe o13o9pR030yd Jo 2A1sa33ns ‘onel ssoupIey Y} Ul OSL
e Aq poruedwioose st dip oUO 01OUM UOTBAIISQO £RGT ISI]
a3 910N ‘(019z aseyd) winurruru Teqro dtswoloyd-eondo
punoie umuI (G ~ Io03 Sunse| sdip juourwoxd moys elep €361
9y [, ("7 1O01109S) 2wl Ul SUONBAIdsqo AI-YX o) ueds yorym
SUOTBAIdsqO [eondo WIOI paAlIop Sem SIy) ‘ejep eondo

1v2 9S4 OV 4vjod aivpawdiarur oy |

Imo 10} pasn suowayds oY) 0) Jurprodde aseyd [enqio oyl
9AI3 os[e saIng1y 91 ], ‘WONNJOSIT JUIES oY) I8 (18I JUNOD A DY
S'y-S'T/ASY §'8~S'y 9Y3) ONeI SSUPILY SY} MOYS OS[e IM
‘s100p0 9[oAo-uids jno Suresws os ‘OpAd uids duo Jo uonn|
-0SI SWIT} € 1 SOAIND I JVSOXT Ui 40Us 0T F1.] Jo uon
-09s goero ut spaued romof oy ‘sdip 1elIqio oY) 21eInsaAUl OF,

sdip aphd-fenqiodyy, [°¢

‘A1oreuonzodoxd poonpai st opnidure
uonenpouw-uids oy} pue sdoip 9jel JUNOd UBSW IY} YOIYM
Sunnp ‘o245 [enqgio o) yum 1nodax sdip orporred ‘worppe
uf ‘uonerrea pouad-urds [eprosnuis A[1edu ® Aq pojeurIOp
ale Aoy} ‘soaInd Y31 Aei-¥ Iefod 2jeIpowIISIUL ISOUW YT
‘0T "SI uI umoys aIe 9SJ OV JO SOAIND JyBY AeI-¥ UL,

(L86T ‘S86T) 1042 Y3813t Aq pariodar
199q A[snotadxd aaey SUONBAISSQO €86 T 23 Jo s}oadse swog

I g INOQE 10) AW OB ‘667 PUB 96T SABP S86T PUB ‘097
pue /67 sAep €86 ‘OIom 359y ], "SUOISEIDO INOY U0 I5d OV

PaAIasqo (686T }0098d 3 SMYM) IS [YSOXT UL
SNOLLVA¥ASEO0 LVSOXT ¢

054 OV Aq panquyxe moraeyaq SULIoNOIf [enuelsqns oy}
yim 12112303 $308 vIRp I19Y) JO suonelnul] oyl Aq o[qeure[dxs
A1qeqoad st siy) ‘1aasmoy ‘sporrad Jeaq 1o uids ay3 yim paie|
01100 $o3URYD AUI] [BIADI JOU PIP (£86T) 10Amog 9 UOSBIN
‘OIe]) pue ([861) 77 12 IUIBM AQ SUONBAIISQO IdYIQ

way)
101d1ojuT 03 MOY Ied[oun SI JI SUOHEBLIRA  IPIM-Jud[eAlnbo
pue A1007aA-JeIpel yloq punoy 4311 y3noyire os pue sporrod
urds pue jeaq oy) U0 $309p0 YSMSUNSIP O} J[qeUn oM AdY)
BIRp Yons ynap ‘pouad 1eaq oyl Jo /1 JO Swm uoneIfayul
ue yum ‘osq OV Jo Adoosonoads poaajosai-sseyd poureiqo
os[e (986T) @100 7 sSumyoiny ‘pouad jB3q 3y UBY] IOYIL]
pourad wids o) yum oq 01 31 paytodar oym (G861 ) Suruuag
Aq punoj sem SOUI[ UOISSIIUD O} JO UOTJOUI ANIDO[OA-[RIPEY
‘syooda JuaIaIp 16 JUSISHIP A[fenuelsqns SI oUuIl 9§94 ¥
19 2yl 1y 1s333ns sorourdaIdsIp 9say ], _S WY O€ F 097
jo opnyjdure-Twos e sey juouodwios oseq oy} elep Ino
Ul S[Iym ‘aur] 989+ ¥ 19H 2y Jo sjusuodwos yead pue aseq
oy} yioq Jo uonow uo Ipnduwe-nuds | _s Wy (g JO U]
1oddn ue punoj Loy ‘Afeuonippy 1uad 1ad T Jo iy 1addn
1oy) 01 paredwod Juad 1od ¢¢ ~ Jo opnyjduwe n € Ylim auy
ST} UT HOTIeLIRA Ip1M Juateamba porrod-uids 1031e] € st 210y}
BIEP INO UI ‘TOAIMOY 'sa1ay} 03 reruuis Suiseyd pue spnyjduwe
ue ym uonelrea potrad-jeoq ouy 9894y IOH B puly os[e
OM "soul Iouwlfeq Y3 Jo ased oY) ut 2213 s3urpury InQ porrad
IO UM SUIPIM JUS[EAINDD oup Iowjeq oY) JO UONELIEA
ou punoj £ay I, ‘porrad uids ay3 yim Area jou pip ing porrad
189q oY) Im Juad 1od ¢ Aq pasind sem 989 ¥ 1O JO YIpIm
woeambs ayp jey pauodar (7Q6T) 7v 12 SYSUISBIRINIIMN

sutodad snoaid ynm uosuvduio) 77

qud0 19d § ~ AJUO SI Yorym UONBIIEA WINNUTIUOD I[OAd-utds
o1 01 A1eand panqinie 2 JouURd 0S pue 240 UIds oY} 10A0
€ ~ JO 10108} © ST YIpIm Jusfeambs ur ofueyd oy 1, /(£ 51, pue
7 d1e1d) sorgoad oury oy U1 APdaAIp udds Apses s1 jusuodwod
AMOITRU ) UT UoneHRA oy ], "7 () 2seyd punoie 1djef Apyshs
POIUSd WINWITUTW & smoys os[e jusuodwos peoiq oy} pue
1°0 oseyd punore paonpar yonw s jusuodwod morreu oy

HEEZ '8V c SWINANIGGT.


http://adsabs.harvard.edu/abs/1991MNRAS.248..233H

Downloaded from https://academic.oup.com/mnras/article/248/2/233/1030512 by guest on 20 August 2022

WR)SAQ BRI SIISAYdon)sy VSVN 3Y) A( PIPIAOIJ « £IBD0G [BIIWOUOIISY [BAOY O

-20g) sdip reondo sy, *(elep snosuelnuIs-UOU Ul YInoyi[e)
€'0-0'0 saseyd uoomiaq ise] sdip uondIosqe oul UOISSTUID [BD
-ndo a3 apym ‘G1°0-06°0 saseyd je mooo sdip Aer-x oy,
"SUOIST[[0? £q SE JoNns ‘WSIURYIIU ISY)0
swos £q pazruot sem dip sy 10§ s[qisuodsal feirslew oy} 18y}
‘2I0J213Y} “OPN[OUOD ISNUT AN "SNIPRI JIBMP-IYM © JO HIOGS/T
Suroq ‘TeotsAydun Aj1eapd ST YoM ‘wd 07 X [ ~4 saxmbou
sty3 ‘1 Jo ] xoddn syt 3e 2 Surye) ‘uvonezuor-ojoyd 10 "0G
~5ynm ,_wd H 01 X [~ 10 ‘,_WD SUON9P ,,01 X T JO
uwnjod e saxmbaz Fur1o11eos woI109[ 01 Onp XN[J UI UONONPAI

1120 12d Ot v ‘wonezruor-ojoyd 0} sUOIILE 091y parmbal
oyl Jnqupe ‘ysnoyy gouued app o[grsuodsar st uondiosqe
oadpoloyd ueyl 1oyjer Surianeds UoIdde IRyl ‘TOAD
-moy ‘s1s933ns dip isxy oy Jo douopuadopur AS1oud oy I,
-uondiosqe o1ryaopooloyd Aq ATeind pajpepour
sem Uorgm ‘dIp puooas oY) W0} s}nsaI oY) [IIm sa2s3e Siy |,
(9L6T ARIDOIN % Jyng ‘WoydIeH) wniey pue usdorpAy jo
UONEZIUO] JUBDIIIUSIS 10] MO[ 00} IPNIUTLUI JO SISPIO Y} SI
YOIYM £0°0 = 3 SIAIS ‘.0 X § =N pue (1 uondag 95 ds1p
343 3O 982 o1 10]) WD ;0T X S =+ ‘T'0=2 ;_S 810 0T =77

‘smowraydo (886 T) SNIUDWSG 29 Auzn[ey] 01 JUIPIOOOR WNWIUTUI [R}GIO JO SOUIN DAL STX SIUI) OY) JESU SYIEW YOL], "BONN[0saI (S-()8)
924> wids T 1e [y ‘ureSe wiep I S PUB ( A9Y $'H-G'1/$'8-S ) ONEI ssouprey JIA oYl ‘BIep ( A9Y 7-7°0) H'1 U} Ua) ‘UOnNN[OSAI S-()] 1B BIED
(A §'8-C"T) AN 242 ‘do1 9y) WoIJ ‘moys Tonoas yoed ur spued oy I, *0sd OV JO SUONBAIISQO INOJ aY} WO saAmd WS JySOxT 01 2mSig

1T 3P0 6861 (SIH) LN 21 d9G €861 (SIH) "L'N
8 T w _ tw T w T @ o.ﬁ T m T ml T vo 0O
FAN _ e
%}ﬂr_m % Bm, C o
} — } t + “ 0

R:ls

-5@%

oney

N, _

” %gé

g 1

1

§ to mmﬂ ?:v :
8 9 v z 0

mH %m 82 ?:v n

T T —— T T T T

1Y

E1Y)

UOSY O Y puv 4addod)) "W UPH D T

HEEZ '8V c SWINANIGGT.


http://adsabs.harvard.edu/abs/1991MNRAS.248..233H

Downloaded from https://academic.oup.com/mnras/article/248/2/233/1030512 by guest on 20 August 2022

WR)SAQ BR(] SIISAYdon)sy VSVN 3Y) A( PIPIAOIJ « £IBI00G [BIIWOUOIISY [BAOY O

-1aA€ 9Y1) vlep 9Y) Jo uonduosop pood e sopiaoid [apow oY)
‘MeIdAQ *T J[qe], Ul USALS oI SUOHBAIISQO GRGT OM] 1) 0]
S3[Ns1 3y [, "ABp SWes 9 UO J[ey FIA SWeS oY) YIIm paurelqo
elep 1040 oyl Sumiy o[ym anjea siy) Je odofs oyl poxiy
uayy pue adofs me-1omod oaxy v Yum elep wnwixew-urds
9} PAYY S “ISIIIP 01 UWnjod SUIqIOSqe PUe UOHBZIBULIOU
oy} A[uo Suimorre pue adofs mel-ramod oures ay) Suisn pany
9q p[noo ssseyd uids [fe woy e1ep oyl Iaeym paredusoaur
9ABY om S[epow 3sayl 1591 oF (6861 Ayonl 2 Asppong
"3'9) Sunrdneds wonoop Juspusdapur-A31aus pue (m) (8861
IOY[SH 29 USSOY ‘UOSBIN ‘886T BAOPIO)) 3 UOSEIA ‘UISOY)
9245 wids I} 10A0 UIN[OO UOTRISdE o) YInoxy) uondiosqe
JyBIs-jo-oul] SuLomp o (1) (P86 AlarYS % Fury) Jremp
aym ay; yo sofod onsuSew 2] 2A0QE UWN[OD UOLIIOIR
Sunyws Ae1-x oyl jo uonejmnodo juspuadopur AF1ous (1)
:a1e 3soy ], s1ejod orerpawidlur ur suonenpow pouad-uids
3y} 01 9Inquuod o1 pasodoid uooq dABY S[OPOWN SNOLIEA
‘sisA[eue SUIMO[[O] 91} Ul pappe 21om
SOUI[ UOIl OU ‘2I0JIoY) ‘AOUDISISUOD IOJ $958D M3 B A[UO
ut s1ajowered enxs oy paynsnl juswaaoxdun ay3 jng ‘Ao
L’9 e SUl] UOX ue JO uonippe 3y} Aq poaoidui axom enoads
paajosal-aserd oy Jo swos 01 s11y oY I, ‘s1ojowered oznururu
01 uonduosop mej-romod ay} pariojard am os pue axmerod
-} 9y} URNSUOd 03 A310ud y3nouo Yy 0} puslxa 10U pp
B1ep oYl ‘19A9MOY BunjyRIISSWOI] [PULISY] B SEM SATIRUINIE
Uy uwn[od Fuiqrosqe ue yum 1oyiefol mep ramod opdus
e Aq 1y Aprenbope arom enoads sy [e 1eyl punoy opm
‘AT 6-8
e fyenb [eonsuess djenbope jo juny oy 01 (A9 [0~ ) Jo
-Ind g1 A810U3-mO] 9y} woy afuer oy pardaod vi3oads oy T,
"pa1oalor arem suordar dip fejqro ay) woiy vie(y "e1ep g1 oyt
UM PIUIqUIOd d1om pue A[ajeredas pasAfeue a1om Aeire g
Y1 JO SOATEY OM] S} WOL BIBP Y, (STY'0-SLE'0 saseyd)
winuwirurw urds wouy 1se| oY1 pue §/'0-$79°0 PUB §LE°0-ST0
soseqd woxy pamy 2y {(S7°0-ST1'0 PUB $£8'0-5L'0 soseyd)
xn[j 28e1oae 2a0qe Jo suoior SururewaI 5y} WO PUOIIS

NP (§ZT'0-SL8°0 soseyd) wnuwrxewr wds 18 9[24> 1o11enb
oy} WO} BIep PAUIRIUOGD WIq ISI I, 'SUIq AJSUSIUL INOJ
OJUI SUOLIBAISISQO $86T SY1 WO vlep AI-Y 9y} pale[nunode
om 2[0ko wids o) yim suonenea [enoads oy aseue of,
‘sdip o3 Sunnp pueq g1 oy ur feudis jueoyudis ou uy
Funnsal se1310ud MO 1B 1501ea1d SI UONOUNXS S [, "PIonpal
XN[j [[eI2A0 9} yYnm Ing uonoely osind ouwres oyl yim
udos s st uonenpow urds 3Y1 18yl SMOYS SIY,[, 9[04d uids
9} UO pap[O] SUONEBAIISQO £86T oY1 ut sdip a3 Sulnp ejep
oyl smoys 71 ‘Siq ur joued JySir 1eJ 9 ], "SUONBAIISGO A1)
U9MIDq 3[qels dIe somied] 3say ], ‘Auenb [eonsnels Iomoj
S} USAIS PAUTWLISIAP 3q LD Sk I8 s ‘sheI-yY AZ1oud-wnipow
ay) uey) Jatef yead elep A81ous-mof YL (S6°0) yead Apres
ApyBys e Suonpord wnwrxewr o) 9L 19isey € yim omord
SuswiiAse ue daey sAeI-X A310u0 wnipswr oy I, (G (' oseyd)
aje] Apysis paseyd st pue powopzoq pue paddol jeyy st yomm
o[yoid uomempow B MOYS SAeI-X 1SopIey oy, ‘sordIous
12USy e a0 1od (06 ~ 0} ‘Blep g oyl wr judo 1ad OT
woy Fulkrea ‘AS1ous Jjo wonouny Suons e st uoneuea uids
oy} jo apnyrjdure asynd oy T, *So1310UD JUSIOIP Je $AIND JyIy
fe1-y oy1 ur soousIoIp JuRIUSIS a1e 213y} ‘YInoyl ‘uoy
-Ippe uf "[eondo oy1 yum oseyd ur A1a51e s1 uonempour Avi-y
oy 1o MOys (7T “3i) synsox oy I, (1°7 UOBIAS 335 ‘§R6T)
jynruoweg 2 Auznpey jo suowoyde onerpenb ayy o1 Sw
-pI002® vIRp [ VSOXHT Y3 PIp[o] oAk om suonjenpow uids
[eando pue Ae1-x o) ueomiaq diysuonera ay; 91ednsoaur of,

sploudsayy ¢

"saseyd jo o8uer 1918018 € 10A0
[elIojeW 2y} JO uoneurwn yoeq Suronpoid ‘osip Junius
Areando a3 jo 1ua1xa 13xe) oY) 03 anp 9q pnod sdip eando
2y} Jo IBud] 1938313 Ay I, *oSIp pue weaxs ay; Jo joedun o
£q dn umory1 [eurd1eur oy ur WSLIO UOUNWOD € $35033ns aseyd
UL 90UIPIOUIOD Sy T, ‘(S WY 007 F ) [ELIOIeW ANOORA-MO] Ul
9JeUIS1I0 OS PUR SIIUID SUI| Y} UI PIIENUIIUOD dIE (L7 Uon

"8°0 — 8 Paxy 9dofs yiim me[ omod e pasn sy oY I, TUSWINIISUL A 91 JO J[eYy yoes ul suordal Sururewal syy pue sdip om) ay) 10§ umoys
a1e SINOJUOD WUIPHUOD 1Udd 13d (36 pue Bwis SUQ "UONBAISSAO TVSOXT €861 ISI 2yl Ul uaas sdIp om} o1 Jo siskfeue [ensods || aandig

UOTJeSI[eULION]
174 8
e ——— 0%
1 Ji*H
dip uoN g JeH
dip uoN
. )
05}
&
I~ IHN .m.
8
=
I | =
g
]
- —16¢ B
[¢]
drd 41 w.hu
diq puZ
e — — €2

€Y7 954 OV 4vjod apvipauiidgul 2y [

HEEZ '8V c SWINANIGGT.


http://adsabs.harvard.edu/abs/1991MNRAS.248..233H

Downloaded from https://academic.oup.com/mnras/article/248/2/233/1030512 by guest on 20 August 2022

"SUONIBAISSQO £86 [ Y1 ul sdip oY) SuLnp palenuunode erep 9yl moys sjaued 1ySLI 159Y1InJ Oy I, 'UOISSTUID ADY G'8—G" HJAl PUE ADY
S'P-61 TN (A Z-1°0) AT AU MOYS UONBAIdSQO Yora wo spued ay I, *suouratyds oneipenb (886 T) s yniuowag 7 Auznpey] 0) Surprosse o124 wds oy uo papioy e1ep [VSOXHT T dndiyg

aseyd uidg
1 0 I 0 I

NN §8-G v |
Jn
M)
N1 S-S T g
N o
wl
NN T-T1°0 1000
3_‘ - r- -4 > - -
i 1 ] 1 1 i i [ ] _. N Y " AJ—ZO.O

G1 d3g €861

sdiqQ €861 1T 0 6861 ¥Z 30 G861 L1 d3G €861

244 C. Hellier, M. Cropper and K. O. Mason

HEEZ '8V c SWINANIGGT.

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


http://adsabs.harvard.edu/abs/1991MNRAS.248..233H

Downloaded from https://academic.oup.com/mnras/article/248/2/233/1030512 by guest on 20 August 2022

WR)SAQ BR(] SIISAYdoa)sy VSVN ) A( PIPIAOIJ « £IID0G [BIIWOUOIISY [BAOY O

JB JIYSpal wnwixew yim paseyd St yomym (€7 UON03g)
aaem-=¢ 9[040 elIqio ays sdonpouid 11 rey Surunsse 4q s OV
ur uordar joedun o) jo Fuiseyd oyl IoJur ued oA\ ‘wOISoI
211 JO UOHOUN{UOD JOLIAJUL I8 IND20 PInoM (7 UONIS “T'( ~
Aq 10110 UT 2q AewI YoM ‘strowoydo paydope Ino yum oroz
aseyd) Y31 wnuwutA "uorgax 1oedulr wreans-osip 9y} 10 Arep
-U029s 3y} SB YOns ‘uoidel peunun{i-Aei-y ‘pozieso| € Jo
joadse Suikrea o) 51097391 Ajqeqoid porrad [e11q10 S,98d OV
im  uopempow  omawoloyd-eondo  [eprosnuis  9yT,
*A139WO093 UON2IIIe
[[eIoA0 oY) pue WwalsAs Areulq oy} jo uoneurpur pue Surseyd
ay} 10§ vlep Ino jo suopeddur ay) ssnosip am dajs 11y e SV

euowoudyd [engqio oYy, I'p

"suo1da1 pajeurop-ulds, oY) woig
ruowouayd opoho-renqio Sumnpoid ‘edeyns Hemp-ougm
9Y) se IB] Sk [9ABI} P[NOd SQOJq Yons Jeyl polsedsns AoyJ
‘pron onoudew 2y3 Aq popeaay) mun £10309(ex) onsieq € uo
INUNUOD YOIy [eLIAJBW JO Sqo[q 231e[ ojul Juswder) pue (WD
0101 ~ 18) s1oydsoreudew a1 uo 10edull WOY) pnom WeaIls
UoMNII0dE 2INUD Y] ‘[B Je WIO] 0) Qe 3q Jou Aewl ISIp
B ‘WIEOI)S WONRIdDE 9Y) JO SNIpel UONBZLIBINOID [BINBU dY)
uey]) 1018213 SI snrper oueydsojouSews oy J1 ey} no pajutod
(9861) v108eT 29 Sury ‘Amoureq ‘Aj[eotpel 21O (6861
mMoqn 16861 77 12 IOIPH ‘8861 ISMOH % U0y ‘UOSBIN
‘80) aroydsorouSew oy yum joedw ue o3 enunuod pue
ISIP O} MOJJISAO ABW AIBPUOD3S Y} WO} WEII)S UONIIOIE
a3 jo 1req -pegndunsioro oq ‘roaomor ‘Aewr a1njord smyJ,

"pueq AeI-¥ 94} Ul SUOR[IPOW [B}IGIO Ul }[NS21
PINod (8861 MY % IRULIR] 30 ‘solreurq ARI-Y SSBUI-MO]
Surddip, ut usos udyo se) AIeUIq SY) U JNO ISYIIN] [BLISIBUI
Aq 100[qO0 [enU2D oY) JO UONRINDSQO ‘SUoneUIOUI Y31y I8
‘aonIppe U "saJ94d JeliqIo pue uids oy} usemleq poriad jeaq
oy Je uonempowr eondo ue odnpoid 0) suordar 1910 19J00d
oy go ssoooxdar ‘YSnoy) ‘Im uworder pojeurwop-urds o
WOoIJ SARI-¥ TIRMP 93IYM 9T} 0} 9S00 WOI] SUNeuewd ‘S1001J0
o[oko-uids pue ‘Areurq oY) Jo suoio1 1o oy} Jo a1mord ©
SuA1S ‘euowrouayd o[o4d-fenqio ojur ojdnooap [im siejod ore
-IPOULISIUL JO SUONBAIISQO Jey) sofjduir oueuads sy J, "uoigal
uonisueIn) poojsiopun-Afrood e Aq pojeredos ore suordor
oml ayJ, 'sejod onouSewr oy} o) wo sour poyy oyl Suore
Aj[erpel-1senb Jupeiooe oYM JIEMP S1YM Y} YIM S)BJ0I0D
pu® Pa[[oIIu0d Aj[RonouSew ST [RLIOBUW ‘U (0] ~ UTYNA
"AIBpU022S ) WOI} WeaNS ISJSURI)-SSBW oY) AQ Jonis
st sy} 219y (10ds 1y3r1q) uordar joedun ue pue JsIp UONLIOOE
uenopdoy] ® yim aodwoo ‘opqeriea osuusA[oeied onoufew
-UOU B s9[qQUIsal Iejod 2)BIpoWLIDUI UB Ino IayMny ‘9ey)
PUR JIBMP 9)M Y] WOIJ UID ;0] ~ UBYI 2IOUI I J09YJ2 NI|
sey prey onouSew o) Jey) pAIOPISUCD U0 ST I YSudns
pIoy 1oqews Ajqissod e pue 31q10 IOpIM A[jeIoudd ® yim paulq
-WOJ WISTUOIYIUAS J1qIo-urds Jo e[ oy} AQ paonpal s 192JJ0
syt rejod o1eIpawIolul ue Ul ‘pety oneudew o) Aq pojeUIIOp
Afre301 st ‘rejod 10 ‘reis IO NV Ue JO AIJoWOS8 uUOpLIdoe
oy} oA ‘Tefod ojerpounrojur ue jo 21njoid [RISAC o)
Jzrrewwuns AJJoLIq 9M BIEP INO JO UOISSTOSIP S} 20NpOIUI O,

NOISSsNdSIa v
‘sisATeue paajosaI aseyd 10} ojenbope

A[oreq Auo st Afenb 1eonsnels asoym eijoads Aei-¥ jual
-INd Y} YU POUTULIIIOP 9q UED Sk Ig) SB Ised] Je ‘Ojenbope

ST 954 OV 4vjod apipautionul oy |

st 1oqlosqe o(duws € 18y} pue ATessadou Jou SI SIYl 9Sg OV Ul
“Yey3 1eotpul SYNSAX IN() *(SINO 0) JE[IUIIS SINJeA 5 X SOASIYOR
puB 2A1} 01 921y} WoJJ s1o1owered Jo JoquINU 9y} SOSTRI STY))
$500%0 AB10U9-MO[ oY) Sutonpoidar os pue uondiosqe romof
B M X0JJ oY) JO uondel] e yInoxy) Sumdf 9dInos 2y} SISA0D
Afrenaed yorym 19g10sqe xopduwiod 910w B poonponul UOSIBAm
29 UOYION U1 91qe1doooe ue dAdTyoR O], ‘Me] Iomod xonep Aed
-1JBUISISAS TIOY) WOIJ J[NSAI ABUI HOSIBA\ 79 UOMION AQ UOOS
UOTSSTIID ASIQUD-MO] §S00X0 o) ‘sny I, "10dadls oq [Im me[
onod panrg o) ‘wnuixewr ulds je vorssiue £310U9-M0[ 2I0W
Areuonjiodord suejuos winnoads o) Sy wnuwixewr urds
1e POURLIDIOP SNJeA € 18 I 1] oM SBoIoym ‘winIjoads poferoae
-aseyd oy Suniy woxy paauep angea e e odofs mef-romod
oyl paxiy Aoy ‘Apueriodwnn 910N '0Sd OV UBY) $92IN0S
Ae1-¥ 1oeom orIe yowm siejod ojerpawrrojur ut . sonsnels
juordIns oaresaxd o) ‘mo] pue ydSiy ‘surq oseyd omi Auo
Sursn ur SINO WOI] parayIp sisAfeue 1oy I, ‘seseyd uids fye 1
UOISSTWR AFISU-MO[ SS20X Ul PA[NSAI Ing vI10ads paajosal
-uids o) [opowr 01 9jenbope jou sem UWIN[OD pue UOILZ
-I[RULIOU J[qBIIBA UM IoU1o50] me[ Tomod poxy € jey) punoj
AYJ, 9sd OV JO SsisAeue Ino woIll SULIOHIP WOISN[OUOD
B payoral Aoy) ‘I0AdMOY ‘IVSOXAT Aq poalesqo siejod
JleIpowiIol [ Jo enoads Ael-¥ Ul uo (6867]) UOSIEAM
® uolON Aq psuuoprad uoaq sey sisA[eue Iefwiis Y
‘wnwirary urds pue wnuwixeur
urds uaom1aq , WO WOIR H ;0T X § 01 (0] X G WOIJ UWnjod
Suiqiosqe oy} pue g jo 10J0e] B AQ UOHRZIBWIOU 9y} Sul
-Kxea Aq paonpoidar uonempow uids oy) pue ‘1'T — Jo adofs
' 1M mef Jomod B £Q paziIolorIvyd 9g UBD UOISSID Ael-Y
oY) Jey) 21edIpul S)NSI 9], '[opow oy} woyj sormredop
oneWo)SAS Uey) Iayel ejep 9y} U 10)1e0S 0} dnp SI SIY) UoneA
-195qO {7 1990100 2y} Suninp saseyd 103y3Liq oy wr ojdurexe
10§ ‘paurelqo st 1y 12100d B SI9YM (90’1 St paurelqo ; X a3e

£L°0 ootT 068 " 99°0 L3
£8°0 00:7 012 " 89°0 pi€
YI1 oL oe " ¥8°0 pul
201 ory ¥1 T0FCI- 00°T xe]
2 JIBH 1T PO
80°T i+ 01¢ " 6%°0 W
ge'T 0aey 0¥C " L9°0 pi€
gT'1 vit 6 " ¥8°0 puG
08°0 e T0F01- 00'T xel
I J[eH LT 10
160 prdalrad " Tro L
18°0 o €01 " L9°0 pi€
62'1 aree " SL'0 pud
¥e'1 ooy ST T0FTI- 00'T xey
Z JI®H %2 PO
66°0 e 0LY " 050 TN
L8°0 o 0z¢ " zLo pi€
ve'T %y 0¥ " #8°0 pul
xR o TOFT'T- 00'1 xey
I JIeH ¥T 120
=" Aunau H0z01) adors TOTJRZI[RUIOT
X TWNn[oD Me[ Iamod aanedy

‘sisATeue [B1100ds AeI-y paA[osal-uldg ‘I dqel

HEEZ '8V c SWINANIGGT.


http://adsabs.harvard.edu/abs/1991MNRAS.248..233H

Downloaded from https://academic.oup.com/mnras/article/248/2/233/1030512 by guest on 20 August 2022

WR)SAQ BRI SIISAYdon)sy VSVN 3Y) A( PIPIAOIJ « £IBD0G [BIIWOUOIISY [BAOY O

‘pnopd Surnosqo ue ur uondiosge SIS
-ojoyd Aq pasnes are sdip ay1 jey) $1s983ns peajsur InoiAyaq
SIY ], ‘pPaysI3unxo AJoInus SI UOISSTWe AFIoUs-mo[ 2y) pue

“d1p ay3 SuLmp Apsuagul [[exroA0 ay3 03 feuonodoid uononpar

e smoys xnjj pojempow-uids oyl ‘ydnoyl “oe] uy JrEMp
SIYM 3} JO OpIS Ie] O} UO SI UOI30I UOIRIOdB-qO[q PIe[
-nysod oy} a[Iym 9]qIsiA 3q 01 onunuod pue aseyd [e11qI0 I
Aq paroagreun A[adre[ oq 03 uonenpow urds oY) 10adxo pmom
om ‘Qoudy yInunze ul Aqurojiun Apjewnxoidde peoxds oq
ISNW [er)ew pajeurop-Areonsusewt o) O[04 [eIGIO )
noysno1yy afqrsia st asind urds ot se ‘A[puosag uonjesurzad
onoudew odeoss yomm SQO[q WIOI] }NSII ued jeyl ANsou
-Tun| feuonoely oY) uo 1uad 12d ¢z jo juny roddn ue sooerd
ST 'A2Y #- e 1uad 12d ¢/ st uonempouwr wds 2y} Jo opny
-iidure [0y oy ‘[ Jo 1811 "9SLIe SONMOYJIP JO Ioquinu
"SUOIIRATISQO 91} 3IM [opour sTy) Surredwios 03 wonjualie ref
-nonred Aed om ‘jopout ss9]-0SIp I12Y] I0J 90UAPIAD dATsensiod
jsour oy} se (eAH X UT S1099 Jejruuls yum Juole) osq Oy ul
sdip 1enqio a1 910nb v 12 AMmoswer] sourg ‘wonempour urds
JUSLINOUOD € U S){NSa1 PUB PAIBUIUOP A[[EONoUSEW SaUW093q
sqofq oyl woiy paddins [eudlew ‘UonRIIBA [RNQIO oY)
sonpoid sqo[q 951e] 3y} YA (SIRIS IOH AV Ul US3S Jey) 01
Iepruis yonempou jjo-uo ue Jupnpoid) 9[oLo Jeliqio 3} Jo
31ed 107 JIOSIT JIemp 9JIyMm 1) AQ PAIJNOO0 pue sweiy ATRUiq
oY) UI POXI] SI YOIYm Hemp 9)gm oY) uo uordar Jupimuo
-Ae1~¥ ue oonpoid pinom smjJ, "ooeyIns s JFemp-o3ym SY; 03
(proy onousew s Areunxd ay) Aq patooyeun A[eSref) A10109en)
onsIeq € FuIMO[[0] [elIojeW WOIY JMSAI PNOD SUONBLIBA
Ke1-x opoho-fenqro 1ey) pasodoid (9867T) 7w 12 Anourey
"paIndsqo Jureq st
18} uoI3ax suy st 31 jeyy sorgdurr sdip o) Sunp paysm3unxe
ST J1 Jey) 108} oyl pue ‘Uoidor pojeunuop-uids suo ur soje
~urduo 31 ey sorpdur pajenpowr urds Afe3e[duios St uoISsiuIe
A310U0-mO[ 9} 1BY) 108} oY} ‘I0A0MOY ‘OSd OV U] "PIioofjeun
A[9818[ 9q PINOM JIEMD YA 1) UO UOISSI UONOIIOR dJeWm[n
9yl WIOX} UOISSTUIO paje[npowr-ulds oy way) ‘oS drom SI}
1 "sdip 9[oA2-[e31q10 2y} Pasned UoI3al Sy} JO UONBYNOI0-J[3S
1eY) pue ‘AISOUTWIN] UONAIdde ) Jo 1ud 1ad o] ~ Surmme
20In0Ss AeI-¥ 3JOS B JjosU sem o1oydsoloudew oY) Je wesIls
o1 yo uoidarx yoedwr oy Jey} paisadsns Aoy I, ND O ut sdip
Tefrus utefdxe 03 wordal Sumiruo Aei-y puosos € pajernisod
(9861) 7v 12 AmowreH Sumo[jo} (L861) 77 19 APIRHOW
"01 "1 ur uoos sdip paugop-jjom
Y1 donpoid [us pue (JFemp AIYM Yl 18 paInsedw) 0/ ~ Jo
9[3ue ue Aq sueld [e11q10 oY) WOIJ PAIBAS[S 9] 0] QAR P[NOM
[eLRieul SULINOSAO IY) ‘HIBMpP 2MYm 24} JO UONRINISQO AQ
sdip Ae1-y o3 sonpoiad 0} ‘Dr0WISYIIN] "UONB[NPOUI [BIIO0
snpwoloyd-feondo paarasqo a3 aonpoid pinod suoreundul
MO[ 9S9U3} JB WISISAS B MOy ‘YSnoyy 99s 01 Inoyyp st )
*SUOTIBUIOUT MO] AT0A J 1d30X0 poAIasqo uey) 10yFiy
yonur sanoo[ea Suronpoid ureSe ‘9jeutwIOp pnom AN00[dA
UONRIOINd Y} ‘WO 0] ~ URY] IOIBAI3 Yonw dIom SNIpRI
suoydsojeudewr oy) J| ‘A[eandedsar 91 J0 ,[€ 9Q phom
uoneuIoul 3 ‘(;_s ury OOy 1) ANO0[PA [[RJ-921] Y] 10 ({_S
ury 08 ) JHemp 1Y 9} YIM UONRIOI0D JO AIIDO[RA [820] o))
PO1OJAI AND0[2A dABM-S O} ‘pRIISUL J] ", € 7 JO UOIRUI[OUL UR
18 | _S unf 00 JO KDoA paA1asqo 1)) gum djqueduroo ¢ _s
unf gOQOT ST W ;01 18 QoA uelR[day] oY) ‘Jremp aygm
°W g0 ® Suis "UONBUIOUI IS[[BWS Yonw AISA ® axnbal
pInom SUONBAINSQO 98 OV Y} YIm A1dofoa ysiy peroadxa
3Y} SOUOAI O, (6861 7P 12 IMPH) daem-g AI0O[RA
IOMOf Tensn 21y 0) uonippe ul ‘singino Surinp BAH XH

ur u2as st yomam Surseyd oje B ynum oaem-g AI0O[PRA-YSIY
Y1 0} Ieyruuis 9q A[ONI[ ISOW PINOm IMNSSI AYJ, ‘pasearour
Apeasd oq pmom Apooa paoadxe o) snipel Sy 1Y
“JOPOW JSIP YY) U UBY) JIBMP J1IYM 91} O} I9S0[O A[qBISPISUOD
‘wo ;0T ~ 18 2pydsoloudew oYl YPIM WEINS UONDIOOE
oY) Jo 1edun oy £q peonpoid st oAem-g oY) [opowW ST}
uf ((9861) 7v 12 Amowey] jo [esodoid sso[-osip, saneuIdlE
Yl IOPISUod mou op uondumnsse s m ojquedwos
st Suiseyd pue A100[0A 2ABM-§ POAISSQO Y} JRY) PIPNJOUOd
9ABRY puR 3SIp B JO 20udsoxd oyl pownsse 9ABY M I} O§

jopous ssaj-ostp Yl ['[H

‘Arewrnxd ay) woxy wrd
0101 X (9 st od uerdueide] wuul Ayl pue ‘wd ,,0] X 9'8
st uoneredos Ierol1s oyl (pge] uosioned jo dmysuorn
-B[o1 ssewl AIepuo2ds-pourdd [eiqio oyl worj) A1epuodos
°W ¢£€0 © pue Arewad ©py g0 e ‘poued eqio Iy-66°¢
B yim ‘uosuedwod 104 wo 07 x § =" s3A18 Oy Q0= W
pue ,09=1 Sune], ‘sasdioo oonpoid o) ySry Apuernjms
10U ST 11 Inq ‘uoneurdur woisAs ysnj A[oreropou e 1s038ns
sdip Ae1-X o4 I, "¢ pue W ;0T JO SHUN UL 7 ,UIs Jy ¢'g = """
‘Aeonyroedg -woneurpour waisAs oYy pue ssew Arewnid oy
Jo uonouny e se Auo ySnoy} ‘Arewrid o) woiy worga1 joedun
9y} JO Q0URISIP I} $IIBOO] USY) (]°¢C'7 UONIAS ;_S U 00t)
oaem-~¢ o) Jo opmypdwe-Tuss paAIdsqo 2y, ‘ueuddoy st
ISIp oY) Jey) Surumsse AQ SnIper JSIP Oy} JJBWITISO UBD I
(az1s ostp ay) uo Surpuadap) 1-( aseyd noqe
1B 19)B] SINJJ0 AIRPUOIS Y} JO UONOUN[UOD IOLISJUI Jel[) pue
uoigar joedurr oy} Jo worounfuod IowRuUr Je 1Ndd0 Ajqeqold
954 OV UI WNWIUW [e}1qIo pue sdip AeI-Y Sy 18y} 9pnjouod
om ‘suroisAs asoy) ym AJofeue Aq ‘cousy -oedun o) Aq
dn umonys reusiew Aq padsupold aq Aewt pue ‘uordar joedun
91} JO uoNPUNUOD JOLIOJUI Je Jurrnodo “osdrpa a3 opodard
sdip a1 swlsAs asay) uf (661 7 #2 uolioN) by O pue
(s86T uyey] 2 UOSE]N ‘BAOPIO))) BAH XH ‘siefod ajerpourl
-our Suisdippe oyl Jo yioq ur uess I Iemopted w pue
sIe)s Aremq-SuroeIolur UONRUOU-YSI Ul US9S A[UOWWOD
ore sdip Ae1-y ‘uordor Sumiuro-AeI-X puodas e Jo UONRINII0
9y} Se YOnSs S[opOW JATIRUI}[E JNO SI[NI pue pno[d Jurqiosqe
ue AQq peoIndsqo ooInos Aei-¥ pojempow-uids ‘Jenuod
oY} Suroos oxe om Jeyd sofdun sy (z1 pue O s31q) sdip
a3 SuLmnp paysm3unxs st pue sdip oy} woij Aeme paje[npowr
urds Afomus st uoisstd () A9y ¢-1°0 24 L, "dip duo ur uon
-d1osqe omoopoloyd ur 9sesIout e smoys sisA[eue [enoads
onya ‘sdip o) wouy Aeme se aprydwe [euonorIy owes oY)
nm e1ep N LVSOX T 9P ul jussaxd st uonempow uids a3
sdip a3 Sunm(] (]°¢ UONOS) WNIITUILI [B}GI0 Je SULLINOAX
sdip Ae1-y 9y3 £q popiaoid s ‘YSnoy) ‘UOTIRUWIIONT IOY)IN]
*PIOTIUD) PAYFIOM-XN[J IIOY)
J0 uonoun({uod IOLISYN e wnuwmurw € Junpoid uonempow
[enqio omawoloyd oY) 01 2INgLIUod pmod uordar joedun
oY) pue A18pUOO9S 2} YJOq JO UOHBUILIN[[L ARI-X JeY) ‘Os[e
‘910N "A1epu0d9s 2y} JOo UondUN{uod IOUDJUT UM SOPIOUIOd
Affenioe winwiuTw [eyqro eyl o[qissod s1 31 uoy) ‘A1epuod9ds
oy Jo peaye Apysts A[uo paseqd os pue sonuod Ie[PIs Jo
aur o) uore Ljreou uordos 1oedur ue Suronpoid ‘0qof oyo0y
AU} ST A[ESU OSIP Y} JI “90USH 'T°() ~ JO IBq IOIID Ue Sey
stowayda oY) ‘IOAOMOR] “WINWITUTUI [eIqI0 3T ‘C0'0 F £0°0
je smooo uorder oedunm oY) jo uonounfuod JIOLIOJUY
vey sadun suf1 ‘A310010A (ueLIa[doy]) 9SIp [BOO] 3] 103]J01 AjfR
-10u93 uordazx joeduwir oY) WOIJ SOABM-§ SV ‘€00 F 820 = ¢

UOSOIN O "] puv 4addos)) "W ‘I D 9¥T

HEEZ '8V c SINNIGGT.


http://adsabs.harvard.edu/abs/1991MNRAS.248..233H

Downloaded from https://academic.oup.com/mnras/article/248/2/233/1030512 by guest on 20 August 2022

woysAS By soIsAydoq)sy YSVN ) AQ POPIAGLJ « AJPID0G [BITWOUOIISY [BA0Y O

‘porzad wds 5,95 OV
Jo oseo 1emonied ay) J0J T *SiJ W polenSA[[l SIIPBI YIim
Ajreoury soseorouy pue AJoo[ea [RJUI oyl yum aseyd jo no
.06 ST S]], "21oydsojoulew oy} yim UOTIRIOIOD JO ANDO[OA
B 9ARY [IM [ELIS]BW 91 ‘AIIDOJRA [[RJUT 9} O} UONIPPR U *Saul|
pro1y remonyed om) SUIMO[0] [eLdlew 10] padadxd spaads
oyl syjensnr ¢1 "S1J ‘uondnisip oSIp JO snIpel 9y} pue
S[8ue jasyo ofodip oY) ‘SSewl JTEMp-oIgm SY) JO UONOUN B
2q [[is paure1qo spaads 9y, “[[eJ 991 TeNIIA UL 90BLINS JIBMP
-9)IyM 91 01 xade o3 woiy Ajpider s9)eIo[a00R W) pue ‘YoIr
a3 Jo xade o) sayoeoidde i se dn Surpoads ‘Aimors Ajoaneror
S[oARI) A[[RNTUL [elIdjew 91 ], "Soul] pIory o Suofe [enusjod
Teuonelaeid ur agueyd a1 01 uoniodord ur saseoIoUI JrRFUL
J0 £310u0 onoUTY 2y} ‘QIUD[NGIN] OIOUTI oM JI ‘919 WOLY D
-O[9A [[eJUl OI9Z Yhm J1gIo uerrojdoy] e ur ST 104 AIepunoq
oy Suiyoeordde euoew oY) JBY) SWINSSe oM UIBIND )
Ul [RLIS}RW 9] JO AJIO0[AA o1} JO djewumsa o[dums e oyew O,
‘)1 spIemo) Sunutod ofod oy 01 wo Funaidoe 0} payuny oq
01 A[oxI] 210WI ST J[BY OSIP OB WO [eLIdeW ‘YFnoy) osip ¢
woIy Fune1ooe udy A "ojod puod3Is JY) UO UONAIIIE 0] I3LLIeq
renuatod [euone)aeIS oy} SWOOIA0 O} ) d[qeud Jydiw
yomym A1I00[24 [rejul ue sey axoydsojoudewr oy Sumoroidde
[eLISjeW 1) ‘SIBIS IO NV U] (1Unoode I9[nj ® 10} 8867
Ip 72 USS0OY 9928) 20BJINS LIBMP-AYA o1 uo jurrdioo} padeys
-oIe ue sey )1 219ym ‘ofod onouSew o1y 03 uo Junpey 210J0q
ouepd JSIp 211 JO INO SOSLI YOIYM [EIIEW JO UTRIIND UONAIIOE
padeys-yore ‘popudlxe Ajeynunze ue Sunwio} ‘ymuize
JO 98uRI B I9A0 SOUI] PIAIJ 0] UO JOJUUOD [[IM [eLIdRIA sjuiod
atod onouewr oy} YOIy 1€ OSIp 21} JO UOIFAI 9y} pUnoIe saul|
pey Suoe uonarooe [epusisjerd smoje AnowwAse SIy[
‘sixe wids o) woig 19sjgo 2q sixe opeudewr ay) ey soxmbal
osind wids ® jo wononpoid ayj, 'sejod onosuSew oY1 03
uo soul] pjey 93 Suore [reyul jerpei-1senb o3 safueyd A1roo[aa
)1 910UM I9AE[ AIEPUNOQ B SIUNOIUS UY} I] "AHDO[9A URLID]
-day] [2o0] oY) Te sOlE[MOID [RHOIEW SUNAINOE AY) OSIP AY)
ur o[ M ‘$T pue ¢ sS1.J ur Anowoad pasodoid ot sjensny
am ‘Ppowr oudydsoloudew oY) Jo UOISSNOSIP 9yl pre oOf,

[oPOUL UIDLND-UONIID Y] ['T'H

‘umouy st urseyd oy} JI WY} USIMISQ UOLIOUNSIP
e Suimore ‘aseyd u1 9[04 ® Jo 1o11BNb © Aq AI100[9A [[RYUI O3
s3e] A1100PA UONRIOIOD Y} Iy} AJON i ML PUB (0D XL
S ons $I0JB10I MO[S A[SANIB[OI UI TIPRI JIBMP-IIIYM ()T 1O
SNIPeI B B [ELId)BW I0] MO] A[JUSIOGINS ST YOIym — PoY d1ou
-ewr oY) YIM UOTIBIOIOD JO AJIDO[A 3] O} NP Sem UOIBLIBA
paa13sqo oyl Jey) pasodord Aoy (;_s un] gg-(7) paunseaw
apnydwre wonempowr mof 3y} ure[dxa o1 pasu oy £q A[odie|
PIRANOIN  (18S —#ESOH) ld ML ITejod  djerpaurroyur
paadsns oy pue (/0% — ZHSOH) 10D XL JO SUONBAIASQO
1oyl utedxs 01 (0661 ‘6861) Ayony, 2 Aoppng Aq posod
-01d sem s1ejod 21eIpoWLIAIUT Y} U SSUI| UOISSIW Y} JO UOH
-empour A)00[24 21 10} wiSuo Orroydsoljouew, Iefuns v
-Burseyd poaIasqo
oy surejdxs os pue oueld [ejqIo oyl Ul SIXe OnoUTeUT
o) jo wonoafoid ay1 01 [opesed jsourre 1031994 AJOO[A )
saoeyd [opow STy I, ‘LIeMp 91GMm Y] 0} IBSU SAUI[ P[oY-onou
-Sew oy; Suoe Sumorooe [eLlEW JO [[RJUI [eIpRI-ISEnb o
$100[J21 AN00[2A paalasqo ay) ey pasodoid om pue ‘osip o)
uey)) 1oyjer a1oydsojoudew o) Ul UOISSTIS durf Jurhrea-mds
o) jo ocomos oyy pooed om smp uredxo o] wnw
-ixewr urds Ae1-y pue [eondo yim JUOPIOUIOD IJIYsan[q Winui

LYT  95d OV 4vjod 3p1pauiiagul ay |

-Ixewl um paseyd sem jeq) uonelre uids OUN-UOISSTIIS UR
punoj am ‘ygnoyl (0661 12ddoi)) 2p uosep ‘LIOH (L8611 717
72 101°H) by O pue A XH U0 JIom snoiaaxd Ino uf
WNWIxew Aei-y je
A3d0[oA 019z yim poseyd 2q prnom uonempou AJI00[PA Y
‘sny 1, “IYSis-Jo-oul] 9} $S010€ SUI[[oARI) [BLIDIBW ISIP dJBUTUI
-n[r Apueunopard pnoa wesq oy} WNWIXew xnfj AeI-YX 18
jey) 302dx0 P[noMm SUO PO STY) U "A1I00[oA ueLId[day [800]
o) Aq payrys uolsstua [eondo sonpoid pue osip 9y} Jo uon
-098 ' d1eUrWN|[T p[nom ‘9pAd uids oyl yim punol Surdooms
‘areaq oyJ, ‘osIp oyl Aq weoq Aei-y ue jo Suissedordor
a1 woxy paynsax 1 jeyy pasodoid (g6 1) Surus] ‘morseyoq
yons jo yodox 1sny oty uf (0661 vOSeN % IoNeH) poured
urds o) 1M suoTIBLIBA AJIDO[OA-[BIPEY MOYS AJUOWIWIOD SAUT]
uoissTud Jefod 91BIPSULIAIUT JBY) PIYSI[QRISD [[oM MOU ST I]

moiseydq poudd-uids syy 7'y

(zTyuon
-03g 99s) yasit osind uxds a3 Jo wduo 2y 10} seouanbosuod
weyrodu sey siy I, (9861 72 12 AmouwreH) 7' = f 01 9seaIoul
UOTIORIJ UOTIOIDOR ) SOOP SOUT P[a SSOIO 0] J[qe SQO[q SB
$3]0I1008 [BLIDJBUL 9] JO UONORIY JURDIIUSIS © J1 AJUQ (9861
v 12 Amowrel) G0~/ ur synsor Suiddins 4q pojedissip
£1219]dwod o1e SQOJq YOTYM Ul UONIIIIE $s9[-0SI (8861 70
72 uasoy) 100 s/ JO 99eLINS Lemp-0IIjm Y] JO SedIe [euon
-0BIy Surjorooe Ul SINsSI OSIp pAIdnIsIp B WOIl uonsIdY
‘SINDO0 UOMRIOOE OIYM ISAO DBLINS LIBMP-9)IYM 3] JO
BaIR o1} S}0afje Ajea1d Anowoosd uonorooe oy se juelrodun
SI SIY], ‘10308] Jofewl ® Se UonaIdd®E AQQo[q opnpxe am
‘aroqe pajuosard syuowngre oy} Jo YPSULLS Y} UO “QOUIL]
xnfy
Ae1-y [e101 U} JO UOTOLIJ [[eWS ® 1s9q I8 ‘10] a[qisuodsar
SI "oneIdde Aqqolq eyl oeorpur uonoery aspnd-urds ofref
a1 pue G867 ur sdip oyl Jo 20udsqe Sy} ‘sny ], ‘pourewol
uonRIdOe AQQolq oI ‘ynsar B se ‘J A[uo Inq ‘sqofq
woty paddins s1 [eLojewl YoM YIim AJUSIONIO oY) Pajoope
aroydsojoudew oY) Ul 2DUINQING JI [OPOW S.7p 12 AINSWERL]
ul 9SUIe OS[e PINOO I "2INJONIS ISIP dY} UI d0ULNQIN] O}
paInquIe SI pue (8861 7» 12 oewIS 39) soueulq AeI-X ssewr
-m0] Surddip o) ur ue9s AJuOWod SI ANIGELIBA (oS Jopowt
uoneINdsSqo ue uy paure[dxa AJIses S SIy I, 'SUOIRAISSQO VS
-OXA $861 2u1 Suunp judsqe jsowfe a1e sdip a3 ‘Apse|
“90RJINS JIEMP-IIM O} Aq UOIFI O} JO UOTBINID0
01 anp dip © 103 aseyd A[oyi[ 1SLS] 9} SI 11 — UOISAI UOTIdR
-qO[q Y} JO ANIQISIA WINWIXEW Y)M IPIOUIOD A[TeaU P[nom
uoidar joedun-ouoydsojouSewr oyl jo uonoOUN(UOD IOLIOFUI
“90usy -o7o4o uids oY) Jo T°()> IO UIW [ ~ JO QUM [[e}-92I1)
€ Ul SYNS3I (;_S WY ()0ST ~ ) SNIPRI ST} 18 ANDO[OA [[B]-991]
[eordA1 & yum wo 0] jo sniper ousydsoloudew e Suymiq
-wo)) ‘porrad utds oyl Yrm ofeds-owm [rejut oy} Surredwods Aq
syys aseyd a[qissod o) ajewInS? URd 9pN “10edut ouaydsolou
-3ew sy} woiy swelry Junejoi-uids oY) ul [[ejul [eIpel AJolew
-ixoxdde jo A10100fed) ® MO[[O] pmom sqo[q 931e[ a3 1Byl
10adx2 v 12 Kimowrey -oroydsojsuSewr oy} im joedur oy
AQ Posned SI 9ABM-§ OY) ‘[opoul S;fv 12 AInowel uy ‘uoidol
sy} Aq uoneIndsqo Aq pasned a1e sdip oy} ;i pouredxo
Aemyeu st Swiseyd smpp, (7' pue g7 SUONOAG) dABM
-§ SUI-UOISSTD J[24d-[enqio ay) Suronpoid wordax yeduw a1y
Jo uonPUN[U0d JOLIAMN J& In020 A3 ‘erep [eondo oy} 01 90ud
-J0J21 WOI] ‘pUR 9[040 Y} JO 1°() ~ 01 pazifedo] a1e sdip Aei-y
oy L, sdip a2u3 jo 3uiseyd ayy sureduod wepqoid royumy v

Heez T8z SBNNT6RTS


http://adsabs.harvard.edu/abs/1991MNRAS.248..233H

Downloaded from https://academic.oup.com/mnras/article/248/2/233/1030512 by guest on 20 August 2022

WR)SAQ BRI SIISAYdon)sy VSVN 3Y) A( PIPIAOIJ « £IBD0G [BIIWOUOIISY [BAOY O

S9AI3 ST T, *(A1100[0A 211938 A4S 911 03 Jenba A3100[0a UBSW € SBY
Ajqewmsaxd yorgm) aaem-§' [21IGIO0 Y} JO JBY) WO} OUSIJIP
S AQ PAIBUINS3 9 UL AJ100[A (4 ) Weawr 81T *; _S Wy O€ F 097
Jo oprurjdure-rwos e pue (INHMA) | -S W 0S F0ST JO yIpim
® seq ] (€00 F S6°0 oseyd Aqrenioe) wnunxew urds Aer-y
pue feondo e jIysen[q wnwrxew yum by O Jo eyl sem
se ‘poseyd sy oaem-uids, pajenpow-A1190[eA peolq 9y [,
‘[opou ureno-otroyds
-ojouSewr oY) Juisn way} 101d1vur USY) pue ISJ OV JO Saul|
UOISSIWR 9y} JO saInjesj Sutkiea-urds oy} oZueWwIWINS 1SIJ M

uoissnua auy Suikiva-urds 2yy 7'zt

oM
a1mng 01 Surpepow A1essadou oy suodisod pue uostreduos
aaneyrenb axowr e 3dwone om roded suy3 uy “urelINO UOTIOIVOE
U WOIJ SaU| UOISSTUId 21 JO [opou x9[dwod e sa1mbai suon
-BAIOSQO AU} Yia uosuedwod [y e ‘UoneNNS SO YA\

"[ooUED 01 PUD) J[IM SITIIO0[OA OM) ) pue d1aydsolou
-ewr a1 Y UOREI0IOD 2y} Jsurede JurjeARI) 9q 2I0JOIOY)
[ia Sou| PY SUIMO[[O] [eLIde]N ‘] St Ul pojensnyt uon
-150d [erper 2y} Jo peaye pojnd pue [euajewr osip 93 Aq dn
1doms aq s 1ok A1epunoq oyl Jeau soul PRy o (S86T
v 12 udduordury uea (dn Suruuids st 054 Q) 9l winu
-qinbs ay1 ueyy romofs Suruuids st Jremp 2)ygm oUl J1 (A)
‘npea
93 Ie[ 18 SONIDO0[AA 2} SULISMO] “UTRIIND YY) JO 2TUID JY) WOIJ
YINWIZE YIIM $ISBIINIP 19sfo djodip 2apoaye 2y, (A1)
‘SOIIO0[OA MO 0} patySrom ATe[iuirs
2q 1pm soqiyoxd aur] paAaIasqo ayl Norgl Afeondo pue wropun
ST UOISSTWD 2y} JI *(1 "81,) SUOIZaI 19Jn0 AJD0[2A TomO] Y} 0}
Pa1YSIom SI UTRLIND HOUAIOOR A1) JO BaIR d0kuns oy I, (1)
‘uoneuea A1100[oA Aue nqIp [[im Sy 1. ‘1y3is
-Jo-auy] 2y} 03 uo suondfoid A110019A SuAreA YIIM YINUINZE JO
peaids ® WOIy JWO0D [[IM SIUT| UOISSTWR PIAIdSqO 9y ], (1)
"SOTID0[A AU} 9INPAI pue
£315u0 91edISSIp [[IM MO[J UONSIOOR Y1 Ul 3dudNgIny, (1)

ST ur
UMOUS 3SOY} WOIJ SAI0[RA Y} ISMO] [[B [[IM 9$3Y ], "Urelnd
UOTI2I008 [N 9y} O} UONR[MO[Ed 2y} SUIPUSIXd Ul JUNOIDIE
OJUT USYB] 9Q O} PAU SIOOE] ISYLINJ [BIJAOS “OUI[ P[OY I8
-nonyed & Suofe [ey 001y 10§ 18 TSI, UI SUOHERINOTED oY [,

"10A195Q0 3y} woi) Aeme sjutod ojod 1oddn oy uoym sinddo
(o19z oseyd) wnwixew xnjJ-uidg ‘siejod 91BIPIWISIUT UI SOUT] UOIS
-sTud pue wnnunuod [eondo ‘sAe1-¥ oyl Jo Inolaeyaq pouad-urds
oy urefdxo oseyd uids YIIm UTRIIND ) JO MITA INO UI SUOHRIIBA
9 ], "BQIB O0BHINS JIEMP-)IYM 31} JO 1uad 1ad |s Auo Suroaod
otod onpudew oY) punore ore ue Sururio] soeyIns oy uo jurrdiooy
B SEY puB papudixd AJ[eyinwize s urelnd uonerdoe padeys-yore
oy 1, ‘Tejod syerpownrdiur ue jo sopod snsuSew oyl o) Suirey surelInd
UOTIQINOE JY) JO UONBNSN[I [BUOISUSWIP-22IY) Y T 2mdig

evo=9
ez 0 =2¢
060 =¢

‘WINWIXBW-XN{J ABI-X pue -{eondo sasned siy) — 10419sqo 3y woij Aeme swutod sjod 1addn
Y] USYM SINDDO UTBLIND A} JO SUOIZDI ISUUT YY) JO ANIQISIA WNUWIIXRIA ‘JIBAD 3)[Ym Y] O} UO S3UI[ PN 91} MO[[0] 0] [BLIdJBW FUIDIO] MpPel
70 23uel B 12940 2sIp 2y sidnuisip piey onoudew 2y I, ‘Tejod 21eIP2ULISIUL UR JO [9POW UIBIIND-UONAIOOR, O] SUnensnjr mola opIs v "¢ andiy

- o— o=,

-

Aﬂﬁ xn[ g

UOSPIN O "M pupv 4addos)) ‘W 411 D {$T

HEEZ '8V c SWINANIGGT.


http://adsabs.harvard.edu/abs/1991MNRAS.248..233H

Downloaded from https://academic.oup.com/mnras/article/248/2/233/1030512 by guest on 20 August 2022

WR)SAQ BRI SIISAYdon)sy VSVN ) A( PIPIAOIJ « £IBID0G [BIIWOUOIISY [BAOY O

S[oARI} 11 919U A Jutod S} Usom1aq [RLIAIEW ‘G T ‘31§ WOL] ", _S
uy G¢ F00€ Jo Loopa adeds anny e 0} spuodsaiiod opm
-fidwe aaem-uids oy} ()9 JO UOTIBUIOUI UR JY "PAAIIS]O SOY)
uel) Y31y sonofeA sorpaid ¢1 81 wr umoys uonemoped
onsydus o Jey st ‘YSnoy ‘powr sy Yim worqoid
(7 2181d) 9891 ¥ I 9H UI paAIasqo Sk ‘9[040 a1} InoySnoiy)
wowwold osem-uids e oonpoxd pnom os pue 90K 9y}
moysnoxy sqrsia st xade o) 180U [eIIANBW (1 S1]) Uelnd
uona1ode saddn oy Jo yoie oy Jo xode sy 3e 10 Fuyoeoidde
PIONU) PAIYSIOM-XN[J B [IIM [ELISJBW WIOI} UOISSTUIS (M
oaem-urds 21} AINUOpt 0I0JOIAY) 9N € Ueyl ssof 01 oued
911 01 9[FUB §,10J02A AJOO[OA Y3 SIW *,(}9 JO UOHBULOUL U
pue , _s wyj (097 Jo apmi[dwe-Tuos pasIasqo syl giim paulq
-wood ‘s wiy 00T Jo 4 wo ) 9y g, 3 Jo o ApySiys Fursix
10 duerd feuqro oyl o1 [ofjered st Aoofaa si 1eyy sarpduw (,_s
ury{ 0T — Jo yury 1uad 1od 06 B s s wy ¢F F Oy — =4)
oaem-uids o1 Jo ysonjq [ewidrewr oyl (0661
UOSBN % ISNPH (L86T 7v 7o IayRH) ojoid ornourwiAs
SIOW YONW € 30Uy pue sanopa paseyd-nue aonpoid sojod
q10q 0] uo Furjej [RIIOIBW WIOJ] UOISSIUID 2Iaysm BAH X
01 Jsenuod ur ojod ouo Auo woxy Apuewwopaid uors
-stua Jureas ore om 1ey) serdun suy L (7 aver ) soyoid ouy
oy ur sarnduwAse paounouord soonpoid asem-uids oy T,
"MO[JuI [BIpRI 210w & 90npoid pue £1100[9A UONRIOI0D oY}
1M [20URD 0] PUd] USY) P[nosm sout] p[oy Suofe uonow ay) Jo
1usuodWOo0 [RIPRI-UOU 2 ‘0A0QE POUOHUSW S [BIPEI 193UO]
ou pue osip 2yl Aq dn jdoms o1oMm SOUT] P[olf AU} JI PISLIOU
9q P[NoMm Uy STY [, 'SNIPEI SIY) UTYIM SOJRUISLIO UOISSIUIO d}
ey Suld[dunn {nper premp-orgm £ ~ ) wo 07 X ¢ 18 A1190[oA
uonej010 pajosloxd ayy st ;_s wy 99z ‘.09 JO UOnBUNOUL
ue pue pouad uids s-¢pg ue 104 -oaem-urds oy Funuud
uoI3al 9} JO HBMP OJ[YM ) WOI OURISIP dY} SHWI| SIY)

SNIPRI Y)im ALIRSUI[ SISBIIOUT AJDO[OA HONBIOIOD AY) SV “I91E]
91940 © Jo 1o1renb e poseyd st yorgm ‘UONEBIOIOD JO ANDO[A
3} JOAO $IIBUIWOP AIOOJoA [[eyul oy; Jey) sandwn ospe Sw
-seyd spy 1, -oseyd smy) 18 10A195q0 oy} woly Aeme syuiod ofod
{(1oddn) poaresqo Apueurwiopard oy jey) sogdwn wnumxew
Xnj 18 gIysan[q Ay by Q4 pue BAHXH Yim SV ue)
-INO UONRIOOE JY1 UmOop uonow [eipei-isenb ay) Suteq Ao
-OJ9A 31 JO UIBLIO JY] Yl JU)SISUOD DIOJOIAY} ST dAem-ulds
ay) jo Suiseyd oy, (g7 'y UONIDS) 19AIISqO AY) woly Aeme
10 premor Sunuiod rayyte “4ydis-jo-aur oyl Suore sor ouerd
9SIp ay) ut sIxe ondugew ay) Jo uondsford o) usym xngy wnw
-ixewr aoe[d osind urds Ae1-y a1 107 SpPpOW 1ULLIND [y
509 ~ $15338ns (14 uonoog ‘sasdros
ou inq sdip Ae1-¥) Inolaeyaq [€JIQI0 9y} INQ “UIBLIDUN S
ST ], "UOURULOUL Wd)sAs Jy) U0 Juopuadop 3s1noo jo st oued
[e3q10 3y} w pue 01 Irenoipuadiad sjusuodwiod 01 sano
-0[9A UBdW pue spnijdwe-as poInseawr ay) JunIoAuo))
“uorssiud Juidrea-urds 1) 10 sanfea ana) oY) JO sajew
-[1$219pUN 9q 01 A[AYI] 31 2A0qe Pajonb san[ea 9y} 20Uy pue
uonewea A0o[eA spko-ulds Aue Jo aprrdure ay1 AngIp [fim
910Ad uids oy uo popjoy usym Areuoneis ore yorym ‘syjuouod
-wod 959y I, *(1uosard st noIss|uI yons ey} smMoys s9[oA0 189q
Pu TENGIO dy) Yim U1 989y Y MM S} JO Uoheliea oY)
o042 uids oty qum SurkIea jou uorssiwd woly sagold pode
-1oA® ureIuo0 s sapyoxd our papioy-urds oy 1, ‘siusuodwos
QUI] 9Y) JO UOLOJ[JAI SleInade Uk Sureq uonisodwossp uels
-Sney ussoyd 3 uo puodop SONIIO[OA PAINSBIW 9SAY I,
"9[940 wids a1} 1040 ¢ JO 1030€] ® £qQ YIpIM Judfeamnba
pue Xnjj ut SILIBA OS[e I *;_S WY 7y F ST — JO Jiys 4 e pue
[ =S WY (3 JO W] B YA UOHBLIBA AJIDO[OA OU ¢, _S WIY GZ T JO
WHMA € seq sty 1, Jusuoduod 19M011ed B SUTBIUOD OS[R SUl
989%Y 19H 9UL (' PUB €'Z SUONDOS) {_S WY £ F O —

" 80 JO SSEW B PIAUWINSSE JABY o 2InT1L 9Y) UI 'SSBW JTRmpP-11yM 911 JO 1001 axenbs o1} se 9[e0s san10ooa 9y [, "pouad
urds 8,954 OV 10§ A1D0[04 UOTRIOIOD AU} ST (PAYSEP) UMOYS OS[Y "X JO UOHIUN] © S SUONOAIID 2 PUE X Y} Ul $Jusuodimos A100[9A a1 MOYS saul|
Touury oy ], *(2) ouerd oy o o pue (x) dued ays Ul JTEMP SIIYM Y WOIJ HIULISIP JO UOTIUNY & SB paads (8101 9Y3 MOYS S3UI] 1901} 3Y 1. *,07
JO 13S0 UB pUB WD (O X § JO snipel & sowmsse [sued pury-1y3u o1 Spym ., Jo 195350 ojodip € pue wd 07 Jo sniper ouoydsoloueu B sownsse
joued puBy-Ya[ OY L "UEMND UONSIOOE S} Ul duy PRy emonred e Suimol[o) paioadxs saNPORA 3y Jo uonemoed onsidung ¢ omdig

(ud ,01) 9doueIsIg

50 00 01 g0 00
T T T T T T \—\ — —\ — O
\c\o_.wﬁ\o.mU\

- - ()4 -{000T _
B
wn

| I () AR 4 y A
=

- - 4000z =

. =)
/ 00
®

B I~ —000¢

_ Sou (z)A
0Z=9 .EUaoHXmeaEm oG = ¢ ‘w01 ="y
| 1 1 L | " n 1 L { 1 1 L L

6vC 954 OV 4vjod av1pautiapul ay |

HEEZ '8V c SWINANIGGT.


http://adsabs.harvard.edu/abs/1991MNRAS.248..233H

Downloaded from https://academic.oup.com/mnras/article/248/2/233/1030512 by guest on 20 August 2022

WR)SAQ BRI SIISAYdon)sy VSVN 3Y) A( PIPIAOIJ « £IBD0G [BIIWOUOIISY [BAOY O

SMO[0] TerIjewr §unaIdoe oy ], "¢ 1 "SI, Ul pajensnyy se ejep
reondo 1no Sumureidxs ur pardope oAey om YOIYMm JBY) AfEN
-udssa ST (8861) 7v 12 uasoy Aq pasodord Anewosd oy y
‘A139W003 uonaIdor
JuaxopIp AIoa & Sunmbar yoes ‘pasodord ueoq aaey synsal
2so1} 10} suoneur[dxd JUAISIP om], ‘uone[npow juspuadop
-A8rous oy} yim oseyd wi ST UONINQIRUOD Juspuadopui-A3ous
SIY T, 'sxejod OJBIpSULIOIUL [[e WO} BIRD [V SOX T Ul JO AdA
-INS JIOY} UL (686 ]) HOSIBAL 29 UOLION Aq pairodor osfe sem
uonempou Juapusdopur-A31ous ue 10§ Juouwronmbal v “uoney
-npou 9y} [opolll 0} parmboil sem 7 1010e] & Aq UONBZI[BULIOU
Ul BoNONP3I [BUONIPPE UR B} PUNOJ M “TOAIMOH “TUNTTUTUI
XN[J PUB WNWIXeW XN[J UOMI3q ,_UId WOl H ,,0T XS 01
0z01 X § WoIf spmudeul Jo SIOPI0 0m) Aq saFueyd UWNod
Juiqiosqge 2y ‘sisAfeue 1o U *(g'¢ UONIAS ‘6RG] UCSIBA 9
UCLION ‘8861 v 72 U250y ) 1010e] Juelzodun ue sy uondiosqe
smoareoloyd ur osearowr ue ley) o913e srejod orerpour
-1yur ur uonempowr pouad-uids AeI-} 9yl Jo SAIPNIS [y

uoyvmpows uids Avd-x 2y £7°¢

‘Topou oy} im dquiedwiod ApAneInuenb o1e SUOHBAIISQO
9y} Jey} SJeIISUOWISP O} POPIdU SI SIOM ISYMN] ‘IoAd
-MO}] 'suonetiea a3 Jo uoneue[dxa saneyyenb poos e sopia
-o1d Topow UFRIIND-UOAIdOE O} I8} IPNOUOCD OM UOISSTUID
our] Suidrea-uids oY) JO UOISSMOSIP INO ZUBWIWINS OF,

(L861) v 12 191[oH Aq eAH XH
pue (6861) Ayony, % Adpng Aq [0 XL IO opell Iom
juswow onjeudew pue snipel dusydsojoufew o) Jo sojewr
-1s9 requus A19A ‘uonemndod swes oy3 Jo safels Areuonnjoad
juazopp uey) royier suonendod ojeredas aie sossep oml
o1 181 $15988ns yomm (0661 Foddoryy 29s) sieis BHINVY
Ul POINSEIW A[UOWWOD ISOY) MO[Rq Opniruget Jo IOpIo e
UBY) QIOW ST POl onouSew Y Jo 91BWNSI SHL, 'O L0~ &
01 spuodsorIod YoM D D 0I X910 ~¥ JO Juswow
onoudew e saAId uoyd °w {0~'W pue ;_S 3 ,,0T~W
yIm 19419301 (G864 Jonry 79 yuel] ‘Sury 5'9) uonoiode oSIp
10} BINWIOJ pIEPURIS SY} Suis) (PRl JIeMp-ouym § ~ )
u O] XS~ UBY) 10w ou Je snipel ousydsojoufewr oy
$01850] ‘UIN} Ul ‘STY T, "JIBMP 9MYM JU] WO Wd (] X {7 Uey)
SSO[ 0] UOIFAI UOISSTWIS I} JO 9JURISIP Y} SIW] STY) Jey) pue
‘AII00[9A HONBIOIOD 3Y) IDAO SAIBUNOP AJOO]IA [[EyUI 9] 1ey)
soreorpur aaem-uids oy} Jo Jurseyd oyl eyl USSS SABY M

WNNUNUOD dY} URY} JUSIXD 1918013 B 0} paje]
-NPOW 318 SIXN[J SUI[ Y} PUE 954 OV UT ULy} 10YSTY o8 SonId
-0104 o ‘uteSe 210 “1by O ur oaem-urds oY) Jo uonE[MpPOW
xnjj oy ureidxs 01 (g661 7P 2 ISYPH) WISIUBYIIW SIY)
pasodoid oste aary op\ 'xade oy ssvd SuoIdar oY) Jo ANTIqQISIA
wnwixew o} Spuodsoriod yomm — wnwrxew Ael-x e 152
10248 ST Xnfj uIj-uoisstu2 2yl (G 81.) xade ay) ueyy yremp
ym Y] Jo1eau uonedo] e Aidurt (£ 86T v 12 I[P ‘| _S WY
005¢ 01 dn) sonmooroa ysng oy aroym ‘eAH Xd W 1Byl s10u
01 Junsarayur st )] ‘soseyd mds [fe 18 9[qsia Arenba st yorgm
yoIe oy Jo xade ay) Ioresu dewrduo Aoy jeyy Sunsadsns
‘oseyd uids yum yipm juo[eambo Ul UODELIBA O[] MOYS
2sJ OV Ut seul[ owped 9y L (T i uremd oyy £q paIndsqo
are xade oy} 210j2q SUOIFAI YY) USYM ‘WINTUITXEW XN} ABI-¥
Je WINWIUYWI € sey 31) 9ul| Y1 Jo uone[mpow xnjj oy sure[dxs
SHJ} 18y} POJOU puR UTBLIND UONLIdOR Y} Jo xode oyl 210J9q
a1 9SJ OV Ul uTf 989+ 1oH oY1 Summud uoidal ay) 1ey)
‘SOMIDO[RA MO[ I3 JO 9sneddq ASre| ‘pesodoid aary op

‘uonjenpour xnjy porrad-urds paounouoid e yim 104
UoNR[NPOW AJIDO[RA-MO] € im uolsst? Fuonpoid 1910 Aue
JO 9ATOOUOD 0} JNOIHIP ST )1 sk tonedo] sfqisnefd Auo oy A[qrs
-sod 4uouoduwros moireu o) 103 uonedof afqisneld e sapiaoid
aroydsojouSew ay; Jo 98po 1IN0 OY) JeY} OPNOuOd M

“an[eaA Sy} uey}
$$9] 9q 9oUSINQIN) AUE JBY) SO1Nbal [opow Ino | _s Wy G T JO
WHM A te sey jusuoduwiod MOIIed 91} 90UIS ‘ISAOMOY] ‘Jleful
[eipe1-isenb o1 uonow Iemo woiy d3ueyo pider oy} 03 anp
ju9gIn) aq 03 paroadxs 2q ydnu arsydsolouSew 2yl pue
ISIp 9Y) u2aMIaq IdAe] A1epunoq oyJ, “Jusuoduwiod molreu
QU3 JO 1A O ST [9POW ST} JO] UONBIAPISUOCD IYIIN]

"swrej Areuiq oy
Ul Paxy uoI3al ® woij jusuodwod [euoyIppe ue si 219Y) Jey)l
sorduur (z a1erg) portod 189q oyl YIM OUT 9894y WOH Y
JO 911U92 9y} JO uonenpow 2y I, ‘sjusuodurod [euonppe Aue
Aq painfip aq [[im jusuodwod morreu Suikrea-uids oy Jo uon
-e[npour AJ[D0[9A Y} JO JUSWRINSBIW INo Jey st juerrodun
10w A[QISSOJ "AIDO[oA UONRIOIOD 9Y) s [doued Aqenied
01 A)oopaA rejur oy Suisned ‘osip oY) Aq uomsod jerpel
oy Jo peaye 1doms o1e saul] P[AY 92U JI PAIdAJJe 1soW Y 2q
osfe [im 21oydsojoudewr oy JO SUOIZOX JSOULISINO ASAY I, *oUl]
o) Suruopeoiq pue juelnsal [inu e Suonpoid ‘spremdn Juy
-[oARI) TeLIS)ewr 0} AJoo[aA aysoddo a1 aABY JIM STY) “O[qISIA
st ojod 1omof a3 premo) ouepd ay) Suiaeo] ferrojewr J1 SIS
-JO-0UT] 9Y) SSOIOR [QARI] YOIUM IOAIISQO JY) 1S21BU SUOIZAI
2y3 01 pPAYSem AJiaBoY 2q [[Im UOISSTWIS 2y (eare pajoslord
0y reuoniodoid) youp Aqeondo s1 worsstws Yy J| ‘9ouasqe
SJI 10} JUNOJJE PO YOIYM SIOJOBJ [BISADS 1B 2191} ‘YSnoy)
uredy (eoelIns oYl JO SNIPRI LIBMP-ONUM B J[By UIYIM)
HeMPp 21IYM 91]) 01 9SO[0 Ajqeuoseaun SIndd0 1 jey) Surnnbox
Aq [opour STy} INO SO[NI UOTIR[NPOU AJID0[9A PAAIISO YY) UO
| 93 “Wy8Is 1811 1y AND0[9A UOTIRIOIOD OT) 3] [[IM TONERIO]
ST} 18 AJIOO[OA JUBUIOD Y] ‘MO ST AJID0[0A [[RJUI o) SV
(%1 817) wnuxewr uxds
Iedu WIelNd UORLIONOR AU} Aq poIndsqo ing wnwrurwr utds
Je OqIsIA A[Ipeal a1e Ia4e] ATRpUNOq JY) 180U SUOISaI AJI00[oA
-MO0[ S} 90UIS uonENpoW xXnfj oy} sure[dxe os[e WoONEdo|
ST [, “[[eur Je1per si SuruuiSoq SI [BLIOJBUE ) 2I0UM IoKe|
ATepunoq oY} UNiim 1Sn{ In000 SANIDSOPA 1S9MO] Y} ‘[opour
suaydsolouSewr mo uf "s9[OAD 18aq 10 [BIIQIO Y] YIM INOJ0
Uyl p[nom UONR[NPOUl AUBR pue dulelj AIeuiq ay) ul poxy
3q 01 11 309dx2 p[NOM oM JTEMP 9NYM ) WOJ IAYLINY 0IOM
3t J1 — droydsojsuSew oy} 189U 10 UY SOIBUISLIO )1 1By} sofdur
sty 1, ‘wnwirxeur uids je jsojurey uroq ‘opoko uids ) yim xnyy
Ul ¢ 10)08] B AQ SO1IRA 11 194 ‘UonR[npow AJD0[3A [qeIddIep
oU SMOYS SUI[ 989 Y NS 243 Jo uduodwod moireu oy J,
*PAAISSGO ASOT) YIIM SITIO0[AA Pa3dadxa o1} IOUCIAI
01 JUSIOIJINS QI. S109JJ0 9SOy} IOYIOYM JUIULIANOP O} PIPIAU SI
Surjiopour payreIdp 210w JeY} Jeafd ST 1] (' uonoag 29s ‘sdip
Lex-y oy Afredpournid) motaeyeq [e)1qI0 Y1 SuIpuRISIdpUN Ul
sonNOIIp 20npod pinom sIyl ISAIMOY 'SANI00RA pajoafoid
9yl SuLremor sny} ‘()9 UBYI IOMO] UOIBUI[OUT UR 0] PadIo] 9q
usy} PInom M {7 ~ JO 10190} €) Junoure paimbal ay) Aq SN
-ID0[9A 9Y) 20NPAI JOU Op S102J10 a5y} JT 'S T "SI, Ul pawmnsse
O {0 oY) uey) ssew Iomof & oje[nisod os[e pnood om ‘sseur
JIRMP-91IYM JU} JO 1001 21enbs 2y} YIm J[eds SANMI0[oA I
QOUIS "SI I3MO] 2q 01 A[oYI] oI SAN[BA PIAIISQO ) [IYM
‘sonIoofoA pa3oadxa oY) 1omo[ 01 puod) [[B [[IM UOonenlIs [edx
a1 Jo Anxorduros 9y} 103 JUNOIOE 0} GT "SI 03 SUONIILIOD
oY} “0A0(R POUOTIUSUI SB “IOAIMOH] ', _S WY QS [-00S d5uel
ay ur 1100194 sey ‘xode o) pue ‘oued oy} 0} ¢ uRY) SO B

uosp O Y puv 1addos)) "y U110 D - 0ST

HEEZ '8V c SWINANIGGT.


http://adsabs.harvard.edu/abs/1991MNRAS.248..233H

Downloaded from https://academic.oup.com/mnras/article/248/2/233/1030512 by guest on 20 August 2022

WR)SAQ BRI SIISAYdon)sy VSVN 3Y) A( PIPIAOIJ « £IBD0G [BIIWOUOIISY [BAOY O

(0661 uasoy
2 UOSBIN {886 dUI0qsQ 29 UueuLIanag) ojod 10mo[ 31 Wwosj
sAe1-y piey Surods poopur oI om ALY X UI 1y} SNSUISUOD
JUOLIND ) AQ PIOURYUS SI [oPOW UOHEINII0 Y} I0] W
-qoxd smy ], ((y861 Alaryg 7 Jury) sdesojod o8xe[ 1050101}
PUE [9pOW UOHIE)NID0 I} PIIBANIOW JeY) SABI-Y pIey J[nd00
JOU P[NOd MO[J UOMNRIO0E 91} Jeyl JOIPq Yl Sem I paopur
~ opnjiudewW JO SIOPIO OMm) Aq JUSIOIPNSUI SIB MOJ] UOI
-2I00€ 29U} UI SUWN]0 SUIqIOSqe PIAIISQO Y} ‘Idramol] ‘ded
-910d © Jo BaIe 981e[ OU) 1240 SARI-X ( A9Y 07) pIey Sunnodo
Jo 91qedes oq 01 2aey pnom sofod Y1 01 UO MO[J UOTIAIdIE
o) USY] ‘Te] SIY} PUQIXD JOU OP SOSIP J| 'O0BLINS JIEMP
-9)IYM 9] IOIBOU UIAD PUIIXD O] 9ABY PINOM OSIP 9} uoy
-BUIOUT JOMO] B Ulim Iejod 9JeIpawIsjul AUue ur pue ‘aoejins
A1 JO SNIpeI HEMpP-9)ym JUO UMM [[dM PUSIXS 0] 9ABY
pInom dsIp 24} ‘.09 Jo 9sJ OV 10} uoneurdul pairsjeid Ino
je ojod wo)10q Y} 9INJSGO 0} IIPIO WY ‘Toromol sdesojod
9y} 0] UO MO[} UONAIDIE 3 JO Syaed 10 ISIP ) IOYND SAIBP
-Ipued sk 1s938ns Araeys 2 Jury ‘wonempow uids v sonpoid
pue AneuruiAs 2y} yeaiq o) parmbex deosjod 1amof oy Jo
UONBINISQO 2Y) SISNED JeyM ‘[dpPOWl SIY) UI ‘IB3[O JOU SI J]
© -peseyd-nue
9q pinom s19e uondiosqe pue UONEINIIO AJUIS I[GRUI}
10u st (deoojod mofoy, ®) eore of1e] e Suipunosins ore ue
Fuiajoaur opour plighy v (deoajod paqpy, e) eore ofie[ oyy
I9A0 SINDO0 UONRIdOR 2y} JeY} sarmbai [apowr sy uauod
-woo uondrosqe Ay} yum oseyd ur 9q .0} UOHBIMIIO JY)
107 eyl 910N ‘Isaread st ‘desojod oyl yInoiyy Aqeiuoziioy
powwns  ‘uondiosqe JySIs-Jo-our oYl I[ym - ‘QuI] SY)
1920 syedddesip deoajod oF1ef oy Jo 1red ‘19A19sqO ) WOI]
Aeme syurod ojod o) USYAL TOPOW UTBLIND-UOIAIO0L, S} UL
pasodoid 1ey) 01 onsoddo oy ST YoM ‘I9AIISqO SY) SPIEMO)
simod 9jod 1eddn “uesnwop oy ueym smodoco  deossjod
981el, s w xng wmwixepy ‘¢'0z/ poimbar uondrosqe
a1 jJo opmuulew oyl ey ‘roylMny ‘pue ‘gz ponnbox
uoneynodo oyl yum osegqd ur oq 0) s1opo uondiosqe
a3 10] Yey) paonpop pue ‘vondIosqe o1n091e030Yyd Jo 9101 9}
JO UONBZI[RAI S IS1JB [SPOUI SIYl PAPU2IXD (6861 ) UOSIBA
2 WOLION] (486 T ATARYS 79 SUry]) SUI[]ooUeD WOIJ $103YJ2 1Y)
1uana1d 01 sojod omy oy udamleq AnswwAse pasuncuord
e ST a1oy) 1By} ‘A[puodes pue (Gz () ~f) o8 a1e sdeosojod
o) ey ‘5113 ‘saxmbar siyy soaInd Y31 [eprosnuls A[jueUIUIOp
-ord oonpoid o], ooepms HEMp-9Jiym 9y} AQ UONEBIMOID0
sem wstueyoow o[qisne[d A[uo oy jey) poIseddns Loyp,
‘s1ejod ojerpourIojur ur snoynbiqn 9q 01 UMOU MOU uon
-diosqe snooppoloyd 03 anp souapuadop A310us Jusuruoid
91 JO 90UIPIAD SN SBM 013U} USYMm dwn e Je sopjord asind
-uds [eprosnuis-isenb sonpoidar 0} pasu oy Aq pajeanouwr
sem Jopowr AU, (867T) AlaeyS 7 Sury Aq pasodoid Aje
-urdLIo wwnjo? Jey ‘11oys, oy} st siejod sjerpounaiur 10y A130W
-098 UONLINOR YUSISHIP A[[BOIPEl PUB ‘OATIBUILNER Oy [,
‘JuedIugis 9q 03 A[9Y1| SS9 S1 FULISNEIS U0
1er3 sorpdut S1e1 UONSINOR MO[ aY) 2duIs ‘BAL XA ur asnd
uids Aei-x pirey oyl Sururerdxe uwr jueptodun Apremonsed
aq Aew o[od 19M0] 241 JO UONBINIIQ ()66 ] UISOY 29 UOSB
"30) sojod 10q WOI UOISSTD ABI-X 995 9m IR} OUIPIAD
po03 osye sI 01911 M (8861 7P 12 USSOY ‘snuipel Lemp
-dym T ~ ) 1yBray yooys 1sa31e] oY) aary ia (ded poried oy
3A0GE SWAISAS Ul 1Y) JO 1uad 19d (] ~ ) s1ejod ojerpowneiur
oy Suowre 9Jel UONRINOE 1samof oy A[qeqoid yum ‘Al X
‘WB1eY Jooys Jo-puels 1sAFie[ oyl UM SWISAS UL Jued
-IIUBIs 1s0W 3q 01 A1 st 9fod 19M0[ 2y} JO UONEINIIQO)

1ST 954 OV 4vjod ampipauiiagul oy |

-910d 19m0] 913 JO 9ourivadde o1 Aq
10] pajesuadwiod 9q PINoOm SIY} Se “WNWIXew XO[j I8 quii
o 1940 Surreaddesip sfod 1addn oy ySnoxyy ‘coueisur 1oy
‘SUONINQGLIIIOD 1310 Y Yum aseyd Jo 1no uonempour e 30np
-o1d j0ouued $309f30 uoneIMod0 eyl sofdulr osfe SIy ], "ISY10
ay3 Jo dsourieadde oy Aq payorews st ojod ouo Jo soueread
-desip o) ‘AnouriAs AQ ‘oSIMISYIO ‘A[SNOSURINUIS JJQISIA
are sojod [loq 1B SUOIFOI JBY} OS QJBJINS JIEMP-IIYM T}
2a0qe 3uraq Uo13a1 UOISSTWR-ABI-Y o) U0 spuadap 10910 STy}
181} 910N "$199[10 Sur107180s-U01109]0 pue uondiosqe o139
-ojoyd oy i sseyd ur oq ‘ureSe ‘pa YoM uonBmpoW
wopuadopur-ASrous ue oonpoxd [m SIYI HEMp 9gMm
o) Aq 91od 10MO[ 9} JO TONIBINOI0 YSNOIY) “TOAIMOY “INID0
ueod uonempoul y 'sojod omi a1 je aseyd ur o103010Y) o1€ Ful
-I21)B3s WORO9[e pue uondIosqe o1nospoloyd 03 anp S109[0
uonempow ‘soseyd ye je sjod 1addn oy jo 1ey) se oures
ay1 st ojod 19mO[ 2y} JO 102dse 9y} I9pIO ISI O} 1By} JION
‘u9as os[e st ojod I9MO] oY} WO UOISSTW JI [9POW UIRLIND
-UOTJOIOOE AU} UT SINJO0 WISTUBYDAW UOHB[NPOW IOYIN]

"7’ €' UOTIORS UT ISYLINY ST} SSNOSIP
M 'spueq yI3us[eaem Jre ur uonempow mds rejod sjerpowr
-IoJUI ) IO} wsmeydow [erouad e Jo Amqrssod ayy suado
si) ‘ospnd Kei-y oy yym oseyd ur st asind wids winnunzuos
-reondo o3 sy ‘3urseyd sipy sondun osfe wnuxew uids
18 JIyssnjq 2y} a1aym e1dads ourj-uorssrwd [eondo oy Jo
uone121dIolur IO YIM JUISISUOD ST ‘I9AISSqO ) W) Aeme
syurod orod snoufew reddn o) usym xnyy wmwixew sjopaid
YOIym ‘[opow Ae1-¥ U0 Uy} iel, a1 ¥ey1 AON ‘100 s/
Suumbor ¢ _s s81 .01z f/7 ‘uonoery eaie-Sunordoe o)
Ayisouruung UONAIdOE JO onel 9y eyl papiaoid sopis urelInd
o) ySnory) sAei-y pIey weoq O] JUSDIPNS SI JULIIILIS
UOII092 JO 199130 Y} JBYy} apnOU0d AYon] ¥ Aspjong ‘suon
-BAI2SQO 91} Aq paImbai se ‘uonngLIuod UONR[NPOUI-OLIIS[S
-ojoyd oyl yim oseyd ur Ajfeinjeu st yorgm 10950 uR ‘Sapis
s1 ydnoxp Afenusispid pordpess are sAel-¥ ‘UIBLIND ury)
‘[re1 ® uJ “uonempour ay) Jo jusuoduios juspuodopur A310us
a1 2onpoid ued urelINd UONIdSOR oY) Ul FUIIN)IBDS WOI)O[
Tey) papnjouod pue Iefod 9BIPIULISIUT UR 01 (€86 T ) UaSLIN(
2 BINWEW] JO [pOW UWN[OJ-UONDINE Oy} PIpudlxsd
daey Aoy], 0D X] 10} [Ppowr IRY) Ul UTRND UONIIIOR

-ury) ‘el swes sy pardope aary (6861 Ayong, 2 Loppong

“($1 “81.7) pakerdsIp s1 urelno oy Jo vore
90BJINS ISOW PUB ISAIISQO Y} woly Aeme sjutod sjod 1addn
Y] udym Indodo [im wnurxew xnp -osind wids poaarasqo
oy Furonpoid ‘oseyd wids yim Iojfe JIM UIELIND S JO MIIA
Ino ‘olodip opoudew Jos}jo Ue JO 9SBD [RISUST oy} U[ "uorn
-d1osqe otnoopeoloyd 1s589] 90UsY pue [eLISIEW I[N AISA 19}
-UNOJUS J]im (SPNNFUO[ JURISUCD) UTRIIND I} JO 2DBLINS 2Y) O}
[RULIOU PaNIWL sAeI-Y ‘ISBIUOD U] *(9pniyje] dnoudewr juels
-uo9) o1e 2yl Juofe Io ‘[erRlew yooys-oxd ySnoxy) ‘urelind
oy ur spremdn Jugesen uoym eLISRW JSOUT ISJUNOOUD

sAe1~¥X peniwo 9y I, "uordax yooys isod ay) ur Sunjyensswoiq

Aq ponmue ore sAel-y pIey pue (SNIPel JIemp-ojym auo
UIYIIM) 9JBLINS JIRMP-AIYM O} DAOQE SINDJ0 JOOUS UOTRIIOE
Iofew oY ], "BoIR [BUONDS-SSOID 31 0) pa1edwlod [fe} ST ureynd
UoN2100® 3Y) ‘00UdH *(SIN0d0 FuipeaIy) snouSew Yorym ISA0
nper jo s3uer oy pue uondnisip OSIp Jo snipex oy} uo Jul
-puadop) oorLIns Ie[ls 9Y3 JO 10°0-100°0 ~ f ‘©aIe [euonorly
e Surelo) ojod onouSew oyl punoie dIv MOLIRU POPUIIXD
Afeyinwize ue SI QoeHNS JIe[[eIs oyl uo jurrdioo] ayj,
"oIe [RIOINE UR 0] snoSofeue odeys ¥ YIim UIeLIND UOIOIdIR Uk
Suruezoy ‘snipex onroydsojouSewr oY) WOI] SPIEMUIL SUI| P[oL)

Heez T8z SBNNT6RTS


http://adsabs.harvard.edu/abs/1991MNRAS.248..233H

Downloaded from https://academic.oup.com/mnras/article/248/2/233/1030512 by guest on 20 August 2022

WR)SAQ BRI SIISAYdon)sy VSVN 3Y) A( PIPIAOIJ « £IBD0G [BIIWOUOIISY [BAOY O

“9sd OV Ul ueyy 0fuons () Jo 10108] € SL Yorgm
iby 04 ur ospnd uids feondo ofie oY) - Inoiaeyaq 1oyl
UI 90UQIPIP [enueisqns ATUO 2y} SISSAIPPe 11 jeyl papraoid
2sJ OV pue 1by 04 yioq urejdxo ueo [opour oUO ‘00U

*OSTP UOM2I0JE UB BIA SINOJO0 UONAIIIR 1B} PIPH]D
-UOD ARY 9M ‘OS[e ‘SWRISAS YJOq U] "9[2A0 a1} 4SnoIyl yipm
muopeAmbe ur suorjerrea 1231e] smoys aaem-uids oy ‘1by O
Ul Jey) ST 90UQISIP urew oyJ, winwixew uids Aer-y¥ pue
Teondo 1e ygson[q wnurkew ‘Fuiseyd ouwres oyl Yim Inyesy
aaem-ulds peoiq oY) moys sIels [)oq WOl SOUI| UOISSTES Y |,
‘{(0661) v 12 1011]9H jo T 21eld pue 7 ae[d] porrad urds oy
uo suonetrea apjoid-our) oY) Furredwod UAYM INUNUOD SN
~1reqruais 9y J, ‘sporad jeaq 10 wids IS0 UO UOTBLIBA IPIM
-juofeAnbo o[ MOYS Soul| ISWRE Oyl SIYm ‘SpuRqapIs
[e}NGIO U} JB SUOHR[NPOW Id[[EWS UIm I9Y1d50) ‘SwiasAs
yloq ur uoneueAa yipm-juspeambs pouad-uids juourword
B SHQIYXS QU] 989%Y LUSH 9UI 'Swalshs yjoq ur porrad
uids 23 J' s1 souy [e jo uonewea y/4 fedound oy ey
smoys raded sy woxy 7 Fig yum ¢ 8y (0661) 7v 22 1OH
30 uosuedwo)) "siels om) ) USOMIq Je[rus A[qeyIeuial
SI UOIYm SOUI| TOISSTUIO O} JO INOIABYAQ Yl UL PIIOd[IRI
‘gdnoyy “ou s1 douaragip smawojoyd SIy I, oaInd Y3 oyl
sajeUIWIOp 0§ pue Juad 12d ¢4 Jo apnigdure ue sey osynd uids
oy 1by O ut ‘esnd 1eaq 213 Jo 1Y) Jrey A[eotdA) st (Ju2o 1od
¢) osq ov w apnidure asind-uids [eondo oy) opym Jey) SI
souaropp redound oy, "osd OV 103 1420 1ad § pue iby 04
10} Ju0d xod /1 ‘sopmydure porrad-1eaq reondo ojqereduwos
JARY OS[e SWAISAS oY ], "98d OV I0F ,09 ~ JO 21eWIiso Ino o}
paredwod o/ ‘uoneurpur xydry Apydis e sey 1by O (Ut
6'0C pue ¢ 1) spotrad uids reqruns pue (Ajoanoadsal iy Q'
pue 6¢°¢) spotrad [enqgIo rejiuns 2aey by O pue os4 OV
‘[uro1oy) s90UR
19501 pue {0661) roddor)  uosepy ISNPY ‘Apnis Juadal
1o 29s] iby O pue ‘1aded suy) Jo 100lqns oy ‘osg OV 2L
am sad4) om) oy Jo sopdurexs sy (joD XL pue 18§ €ZZTA
s QV “89) spouad jejqio pue uids 2y} usomieq porrod
189q 2y} B UOHE[NPOW JUBUIWIOP B MOUS PBIISUl yorgm
asoy) pue (AD HY pue eAH XH ‘1by O §9) pourad wids
9y} Je UOHR[NPOUI B AQ PIIBUILIOP ST 9AIND 1YS1] [eondo asoym
asor} ‘sodA) omi1 ojur pepIAlp oq ued siejod ojeIpaULIdIU]

bV O Yum uosuvduwiodo v [°cp

“HOTSSTWD
wnnupuod-eondo dy) 0} ‘UOISSTUIO dUI] 9Y} U0 PIJeIJUdIU0D
Sey Ie] 0S YOIYM ‘[OpPOuWl UIRIINJ-UOT}RII0R Y} JO UOISSNISIP
INO PUdIXa [[IM dm 0s Surop uf "siejod 2)BIPSULIIUL UIOMIq
SOOUSISNIP Y} pue sepuepuws ay3 yjoq urepdxs o1 idurone
ue Ur Swo)sAs 1oyio UYim uosiredwod € 01 pasdord mou
9A\ "IElS SIY) JO SUONBAIISQO INO JO yonur uredxd ued yomgm
MO[] UOnaIdIE Y} Jo 21n1oid ® e PoALLIR pue dsd O WOI}
$1[nsa1 Ino JO uoneoldIdur oY) PIsSNISIP JABY dm IBJ OS

asind uids umnunuod-eondoayy ¢y

*SOUI] P[oY 9Y) 01 UO SPESI} [RIIOJRUI 0IYM SNIpeI
QY] 1B 1091J0 Q[NI] 2ABY ONUID JIBMP-O)YM 9Y] UIOI] JISJO
orodIp & se yons SOLIOUIWIASE ‘9S8O STY) U] “OSIP UOTIAIOOR UB
woy paj 218 so[od Sy JI PAASIYOR A[IPBAI ISOUT ST YOTgM “Ie]
-ruts a1e sofod y1oq 03 UO seIBI UOHAIOdE Jey) saxmbar sojod

q1oq woiy xnyy enbe uy "sofod om) 3y} e xnpj enbs yim
JUISISUOD Padpul 91 BIBP Y ‘WAISAS STY) U] (066 UISOY
2 UOSBIN ‘8§86 dUIogs() % uurwIIaNog) 16y os aiqrssod usaq
uonodunsIp Sy sey ‘suoidal uorssiw oyl jo aqoxd peneds
aanisuas e sapiaoid asdipo oy oroym ‘eAH X w A[UQ
'sajod om) o) wory uoisstwo SurysimSunsip jo Aem prem
-1opysrens ou si a1oy) ‘oseyd ur a1e sopod yloq woiy asynd
uids oY1 0} SUOTINGLIUOD 3} ADUIS [SPOUW UOIIINIR JY} U]
“UOTJR[NPOUI UTB)IND-UOL}IIO0E
oy yua oseyd ur uonempow e Furonpoid wmwrxew uids
1€ 9[qIsIA ow022q Aewr sajod Yloq ‘YInoyl 9ygray yooys yuediy
-TugIs ® YA "9[qISia SAemIe SI 9jod ouo 1589 18 ‘0dUdY "IOYI0
2y} Jo aouereadde ay) £q 107 pojesuodwod s quIy S} IOA0
a10d suo jo souereaddesip oy} 18} 08 — AJISUIIUT JR[IUNS M
sdeoojod y)oq WOIJ S[GISIA 0 ISNUT UOISSTUID ARI-Y ‘[2I10Ud3
ui ‘sxejod o1erpaunrout [[e 01 Ajdde sjuownSie Te[Ius se ‘I0A9
-mOH "quur] 2yl 19A0 1eaddesip jou ssop ojod 1addn 2y 1B
ysnouo [fews st 1asyo djodip oy Jeyl pongIie aq p[noo i ased
Tenonted e uf ‘s10970 1910 9y} Yia paseyd-nue aq pnom
uonnqrIuod Aue 0UIS SoAmMdS YT Aei-y Iejod ojerpowr
-I2)ul JO UOURINPOUI [RPIOSNUIS ‘[BULIOU dY} 0} Apuedoyrugis
QINQLIUOJ 10U S0P JIemp a1ym ay) Aq ojod 1oddn a3 yo uon
-B1N220 Jeyl sordwl [opow urelInd-uonoidde Ay} JO INOAR]
Ul UOISN[OUOD SIY J, 'SUOIIBAIISQO 2} (M PIJUCIIUOD UM
swojqoxd snopos saoey epow desojod-a31e], oY) Ing ‘e1ep
Ke1-x oy} suredxo Afeinjeu [opowl UILIIND-UONSIOIE, Y}
‘1'T'f UONDIG PUB UONDAS ST} FUIZLIBUIWINS “UOISN[OUOD U]
-oseyd sip e payysoniq Apueurwopaid
3uroq reudrewr Furniuuo o) 103 uoneue[dxo UR JO SAIIOUOD 0)
JNOIFIP ST I "SN WOIJ ABME A[JOSIIP ISOW SI MO[] UONIIOOR
9} PUB UOIFI UONIIIIE S J& UO 0B} YOO 9M UIYM SINII0
XN} WNUWIXeul ‘[dpoui syl Uf ($'Z UON22S {7 9reld) wnw
-ixewr uids 1B SOUT] UOISSTWD 9y} Jo Jysoniq juoummoid oy
01 sajefa1 [ppour deoojod-o8rel oy 107 wepqord PN
“1e 18 S109JJ9 [B)qI0 AU UID
-SIp O] pIey SI )1 219yM ‘elep G846 T Ul ul Ajremonted ‘porrod
uids o) e st uonempouwr weutwop Ayl (Q7 “SLI) seaImd
WS JVSOXH U Ul A[30211p wads oq ueo sy "pourad twids oy
j0u ‘poriad [eIIqI0 Y] J8 2q PINOM UOTIBINIJO S) 0} 9np UOL}
-g[npour o} os ‘owery uids oY) J0u ‘Gwrely Areuiq Sy} ur paxiy
ST HOI3a1 sTy) ‘IoAamoH -(om] Butonpoid) piey oreudew oy
uey) 12yJel {uo1da1 uonaiode suo Furonpoid) Arepucods o)
WoI} Weoxls oY) AqQ POUTULIdRp ST uonaldde ay) se desojod
Quo IpIy 0) JudwaIInbax € 108uU0] ou SI 2107 [, 'UOHBNPOW
urds oy) 2onpoid jou pnos s 11 ‘SuoIFaI uoNaIddE YInoua
931e] poonpoid pue FUIIINOOO OIoM UOWSINE OUSIRq JI
USAH '[e10) 9Y) JO UOTIOBI] [[EWS ‘PIAIISqOUN UE JSOW Je Suraq
I ‘SULLINDDO JOU SeM OPOW UOTIRINOE S} JBY) POPRdOU0d oM
‘roAaMOY (7' { TOTI09S) UOTIOII0R JTST[RQ JO UOISSNOSIP INO
uJ ‘(ourej [e)qIO AU} Ul PIXI}) OUSI[eq Si UONSIdIR 9yl 1Byl
sardun ‘pioyy ououFew ay) £q pIIdajjeun ‘UOHAINOR Aqqolg
. ‘1°0 =/ Uey) o10ur WIep
j0U Op Jp 12 AIoweH ‘¢’( =/ 2AOIYOE O} d[qeun aq IS Aewr
‘ysno ‘uoneidde £qqoid (9861 v 72 AmoweH) SO0 ~f
Ul $J[NSa1 UonaId0e qo[q padnisip UsA? ‘prey onoudew oy
Aq podrusip Supq 210J0q JIEMpP MYM O MY YIIYM SAO[q
9318] SOATOAUT OPOUI UOTIAIOIE JUBUILIOP 1} JI INID0 A[UO URD
SIY] ¢SSO OSIP, ST Je[0d S1RIPOULISIUT SY] JI UIAS JRY} JBJ[O ST I
2AIND WS ABI-Y PIRY Y} SIJLUIWOP BAIE SIY}) WO} UOISSIUID
Teyl ‘IOUMNy pUB (GRG] UOSIBA\ 2 UOMON) BoIe d0BLINS
Hemp-oJm oY) Jo €' = 1240 s1ndd0 deoajod e 18 uonoIode
Summue-Ae1-¥ piey jey) soxnbal ppow uoneynddo Yy J,

UOSDI " Y puv 4addos)) "W “DUIPH D 7ST

HEEZ '8V c SWINANIGGT.


http://adsabs.harvard.edu/abs/1991MNRAS.248..233H

Downloaded from https://academic.oup.com/mnras/article/248/2/233/1030512 by guest on 20 August 2022

WR)SAQ BRI SIISAYdon)sy VSVN ) A( PIPIAOIJ « £IBID0G [BIIWOUOIISY [BAOY O

suonnqrnuod pasid-uids pue juelsuod oy} Opow IN0 YA
‘Ansourin] A /fesndo 2y} 101 Junoooe o1 10pio ur ofuel
A9 0T-C 9Y} Ul XnJJ paaIdsqo 2y} sowm o1 01 dn urejuod
Jsnur A9 O] puokaq pueq Aei-X 9y1 pue ANX/ANH oY} 1ey)
P215933ns oym (186T) 70 12 Jressel] Aq pasrel 1SIj sem SIY [,
054 OV JO 2oue[eq A31o0u oyj SI SSNOSIP 9M INSSI [eury 3y [,

ueeq AS1UI Y], Pp

"s1e[od SJRIPAULIAIUI JUSIJFIP UI PAAIISQO
sopmydwe wids  juazogip oyl uredxo ueD ‘UONBUIOUL
P9AISSQO U} Ul SUOHBLIBA )M IOUIA50) ‘UIEIInd U} Umiim
uones0] SUNJIUIS 9Y) Ul SUONJELIBA JR} PUR ‘UTRIIND UON2I00E
oY) woIj owod e sjuouodwod UOISSIWI-dUul] pPue WnNnum
-uod-reondo ‘Aer-y Fuikrea-urds oy) jeyl apnpuod

‘uopeuIOul Aq pajooye
jse9] os pue poounouold isowr ore dseyd uids yim uwon
-BINOSQO Ul SUOT)BLIBA 9T} QI JIEMP OJIYM O} 0] 9500 A10A
UOISSIWD ABI-YX YY) JO UONBIO] Y} S1091391 Ajqeqoad sy,
‘sosind 1eondo oty uey) 22130p 19$$0] B 03 InQ ‘opowr Ino ur
Ppa10adxo uoneuIoUl )M UOTIR[II0D A} mOys op sapmirjdure
osind-urds Aei-y ayJ, ‘Surssasordal jo s3oope ayy Aq 9ouoy
pue wolsAs oyl Ul AIIOUWNUAS-TXE [ej1qio woij sarnjiedop
Aq paurdaod Ajqeqoird arowr st apmyrudewr sy jey) unedIpul
UOTIR[I1I0D B ONS I0J I0UPIAD NI Smoys ‘Y3noty) ‘uoriesmd
potrad-jeaq oy Jo opnyndure oy I, fopowr Ino yim payoadxo
Se ‘poje[o1Ind 2IB OM] AUl Jey) moys pue ‘siejod ajerpeur
-IoJul umouy oY) jo suoneuipur ojqeqoid pue sopmydure
osind-uids oyl Me[nqe; (0661) UOSBN % ISP WIAISAS
uo 908y © ul pajvadxa 9q pnom uoueLIRA OU J[IYM ‘UOTIRU
-1[oUT Y31 18 1$9)eaI3 oq [[IM UTRLINd UONOIdIE JY) JO SUOIFaI
I9MO[ U} JO MIIA INO Ul UONEBLIBA 9Y ], "UOLBUIOUl WIISAS
ay) uo puadop Jm opmyjdwe poardsqo dYl ‘A[[RUONIPPY
‘paurejdxa st opnyfdwe asind mof ay1 uayl ‘yoie 9y jo xade
91} TBQU SOJBUISLIO PUE UOISSIWR QUI[ 9} O} JB[IUIS ST 9Sd OV
ur "oIssIwe wnnunuod 9y J1 *osmnd wds jo sepnydure jus
-Io[Ip 2onpoid ues ‘urejind UOLAIdOR oY) U SUOI3RI Summus
a1} JO SUONEO0] 9y} 1091e [[e YoIym “asyjo 2[odip pue snipel
ouaydsojouSewr ‘o1e1 WONRIOOR OY) UI SUONBLIBA 0USH

-osind uids paarasqo 2yj Jo opny
-niduwre oy 1038018 oY} ‘or030101) pue aseyd uids yum uordal
SIY} JO M3IA INO UI UOHRLIEA U} 2q [[IM I2NLAIZ oY) ‘Hemp
SUYM 3y} 0} SI UOISSIWO 2} JO PIONUID PajyFrom-xnyj oyl
IoIeaU AY I, "UoISSTwo winnunuod-fesndo a3 03 Aidde osfe im
SUONRIOPISUOD 9SAY ], "UONeLIRA ARI-X o) [im (opmjdure
oapedou) poseyd-pue asind e 01 ‘vonempow Aei-X oy} YHM
oseyd w osynd o3xe] e wory spnydwe uonemMpow ) ISfe
urelnd 9y) Suofe UOISSIUD YY) JO UONEIO] 9Y) Ul SUOTIBLIBA
"UOISSIUWI-IUT] 31} O] [SPOUI UIBLIND-UONIIIIE 3] JO saouanb
-9SU0d O} (Z'7'H UOHIIS) PIssnosip ApeaI[e OABY M
‘PaAIasqo st se ‘Jurseyd oures o3 oAy urese [im 31 uo13o1 siy)
ur sajeurSuo osfe asind SuI-UOISSIWIR Y3 SV "sa[yoid repuis
oAey pue aseyd ul sAemle o1e spueq om) 9y} UI SUOHBMPOW
9y} Agm Sumureidxd jo jow oy sey jesodorxd sy, ‘(9seq
Sumwe Av1-¥X ay1 UBy) MO} UONRIdOE 9y} dn Ioyliny pajedo]
2q 03 Ay o1k suoifar Summuo Afeondo o) ysnoyie)
uonenpow Ael-¥ 9y} Se Aem OWES oY} UI URlIND UONAIdIE
yonq Areondo oy Jo 10adse Surhrea oyl Aq peonpoid Ajduis
st uopeqpour [eando oYL, (L86T 77 42 IANPH) BAH X 10}
pasodord Ajjeurduio am [apowr ay) 3dope o0l sn spedj sy I,
‘winuwpxew wds Furmorjoy o1e] pasdod
aq [ afod s o3 Surrey urerno oyl ‘uopejor operdord

€CT  ISJ OV 4vjod a1vipauiiagul oy |

Surumsse ‘oousy ‘winunxew uids je sn spiemo) syutod gjod
(pasdifa9) 1omor oy ], ‘winwixew uids 19iye 9[040 ey 3yl
oe[ o1e sasdI[o0 oy [ Topow ST} YIim $9213e BAH X Ul SoUIn
asdioa ur woneLeA paAIdsqo 2yl jo Juiseyd oyl wo O
x € ~ urpm )t Suroerd £q aaem-uids osq OV 2y pourejdxo
9ABY OM ‘7'{ UONDOS UI ‘UreSy "WId (0] X 9 UIJILM S1RUISLIO
OSTe 1SN It JBY} PIPNOUOD ‘SIANII0[AA PIAIISQO ) WO ‘pUR
BAH XA UL UlelInd 9y} Woij poIeuidLo Os[e UOISSId dul|
181} poonpap (L86T) v 12 IIPH 1By} 910N ‘Hemp Iym o1}
0] o Sur[[e] UrelINd UONAIIOE I} YIM UOIFOI UOISSIUID ST}
AJuuapt 0) premiony3dens 210019y} ST I (6861 70 12 198198
“TIPRI JIBMP-OIIM €~T) JIBMP DIYM 91} WOI WO (T X G| JO
uoneoo] e 0} spuodsarroo uoperes aw-asdi[dd 2yl Jo apn)
-idwe oy I, "Jemp 31gam 243 01 payoo] st pue a1aydsojousewr
oY} OpIsul $9IBUSLIO UOISS[Wo winnupuod-feondo oy Jeyl
sonduir ST, (6861 70 12 193915 (G861 oysng % DISUOQE()
aseyd uids Jo uonouny e se UBSW 2Y) INOQE UOHBLIBA OHBWD)
-sAs & moys asdipoo reondo jo soum oYy ‘Apuerrodun oiowr
UOAH "JBMP 2IYM 2Y) 0] SO0 S2JBUISIIO UOISSTWD SIY) JeY)
pue pasdipo Sureq st uoisstuo pajenpow-uids ey Adun
s1oey osay J, -oseyd uids o) yum pojeferrod st pasdios xnpy
Jo Junowre Y I, *osdijo AeI-y o4l YIm JUSPIOUIOD PUB MOLIBU
{10 13d ¢ ~ ) renred Aprepuuars st 2sdijoa feando 2y 1, (0661
UIsSOy % UOSBJN ‘8861 QUIoGs() 7 uuewIondg) posdios
st ojod 19mo0] 23 Auo jey) pue sajod (loq WOIJ UWOISSTUID
AeI-y 09s om IR} 9JBOIpUI pueq ARI-YX oY} UI SUONBAIISQ()
‘suoidar Sunymud oyl jo asdyos Surzeid e JuiA[dun ‘moireu
A104 pue [enred si (sAe1-¥ Ul U9A3) BAH XH ul asd1joa oy I,
“UTE)INd WOTIIIS. O}
Aprenoe st aspnd wids reondo o) Sunyue uorgar jueurwop Y3
1eY] OpNJOU0d 0} SN Pea[ YOTYM ‘SUOIFOI UOISSIUID oY) Jo oqoid
reneds e smof[e asdio2 oy} a19yM ‘@A X WOI] S}NS2I OWOoS
SSNOSIp MOU am ‘I9A9MOY] *osind urds wnnunuos-feondo 2y
0] 9InqLIuod urede Aew 10079 siy ], "‘wnuixew uids je sdes
-o10d [10q je 9IqISIA 9IaMm OOBIINS PIJeay oYl J UopRMpOw
sy Jo opndwe oy) 2onpai jou padu uoneyndd) -asind
Ae1-y¢ oy} yim oseyd ur oq pnom ‘I9AMOY ‘UIRIIND THOTIdIe
oty £q deoojod pareay oy Jo uoneIndsqQ ‘Suiseyd poalasqo
oy1 01 ausoddo oty st yorym ‘winurixew urds Aevi-¥ je ‘Aeme
syutod ofod 1oddn o) uwoym xnjj wnwrunu donpoid pnom
SIY) ‘IOAOMOR] "AIOWIWIAS O} YBAIq O} UIPPIY o1oMm ofod
IOMO[ 9U} J1 UOISSIUID ST} SJB[NPOW PINod Jiemp 9)Uym o)
£q uoneynos uorssiuro [eondo Furonpoid sAe1-yx Aq paeoy
st deoojod o) punoie uordar oy e st Anpigissod sup
‘SOATIBUIO)E IOPISUOD OS[E 9M “UOIINALIUO0D B dyewr Avw
wsIreydow sy} YSnoyie ‘010J2Ia1 ], "A[SNOUR)NWIS INJJ0
UBD OSIP 91} JO SOPIS IBJ PUB JBdU YJoq JO uonewwn(yL ‘¢ | S,y
UT POJenSN[I St “UIRLIND WONAIdOR Y3 JO SopIs oy} Y3noIy)
pamuz Suroq sAeI-X YuA\ (Iby O Ul U99S SI UonEBMpo
o 1d o e) poylow s Aq osind [eondo o3re[ e sonp
-o1d 0} paunuOd AJJUSIONINS ST UOISSTWO ARI-Y JY) ISYIOYM
MQROpP ST A ‘4Snoy) ‘UOISSTUID ABI-Y 9] I0] S]OPOUI JUILIND
oy yua, asjnd [eondo ue sonpoid pinom (suoneuipour Y3y
12 OSIp PaIe[J B )M ‘OOURISUIL I0J ‘SIND0 SE) ISIP ) JO MIIA
INO UT AIPWWASE Yoeq-JUoIy B M pafdnod osip ay) w Jur
-sso001do1 uaty) ‘pajeunyjod APUIIOIINS 91am Weaq ABI-Y )
1 osIp dJoym 21} sT uoidai sy 1ey) pasodoid (86T ) IoureAm
‘ureyradun axow st asind urds wnnunuos-fesndo o) Sumruo
UOI391 91} JO UONIBDO[ ) ‘FIBMP )M 31} 0} 3SO[O SajeuIfLo
uorssie Aevi-x pojenpow-urds o) jey) peaide SI I oIGM

uoissnua ppondo pasind-uids fo uiSio oYy 7€

HEEZ '8V c SWINANIGGT.


http://adsabs.harvard.edu/abs/1991MNRAS.248..233H

Downloaded from https://academic.oup.com/mnras/article/248/2/233/1030512 by guest on 20 August 2022

WR)SAQ BRI SIISAYdon)sy VSVN 3Y) A( PIPIAOIJ « £IBD0G [BIIWOUOIISY [BAOY O

'96T ‘6v€ I SCydousy "066T “¥ 1 AYonL, ¥ "H 'V " ‘Aepiong
"9LE Py “f slydousy (6861 ¥ 1 ‘AYonL @ 'H 'V " ‘Aoppng
'QTT ‘681 “sAydonsy 41sy "§86 1 “d 'f QuIoqsQ 2 "3 ‘UuBULIaNSg

SADNTIAIHTA

*A3191008
[eAoy oy} jo uoddns oyl seSpopmowyor WO s diys
-mOf[2d DUFS ue Aq parroddns st H) "oAIydIE [ VSOXT Yl
WOIJ PUreIqo 2I9m €1ep J¥VSOXH 94l +1 “S1J Sunonnsuod
10] uasoy uoung 01 pue 1xodar s 9019731 [njosn € 10j Aopong
plaR(g 01 Jryoield oI Op\ 'JuelsISSe JySiu Ino ‘Sueiejy poLy
yuey) om pue 3193foxd sty 107 owry 2doasspel Jo UOLEBIO[[R Y}
107 A10JeAISq() [ROIIOUOISY UBOLIJY YINOS 3Y) JUBY) M

SININDATTMAONADY

-ouore
pueq A9 (T-7 9Y) UI USS Jey) UeY} 191313  JO I010%] B
2q Isnw pueq Ae1-X 01 AN 29U} U Aysourun (8103 a3 ‘osind
189q AN/1eondo pearesqo ay) 2onpoid 01 19p10 uf (IMA)
"SWISAS U0-23pe ur 1s91ea1d
ore sopnyydwre aspnd-uids oy, “suoneurOUl WISAS oY) UI
SOOUSIARIP YUM Po[dnood ‘UIeand UONeIdd. oY) UIYIIM SUOIFaI
Sunpwo 2y} JO UOHEBI0[ Sl Ul SAOUIdIp Aq paureidxe
9q ued sigfod orerpowrdiul udamlaq sepniduwre osnd-uids
XN[j-ourj pue wnnunuod-esndo oY) ur SOSUSISHIP Y], ‘Ie|
-TUIIS I SINOIABYAQ A)IDOJOA QUI[-UOISSTIIS 9} PUE INOJABYAq
Ker-x oy} ‘smyy andseg -esind wids wmnunuood-feondo oy
0 opnydwe oy3 ur Apesid OpPIp srejod aretpowIoIU] (TA)
‘uonempou uids Le1-y 2yl [opowr 01 paxmnbar 10U st (68671)
uosiep % uolopN Aq pesodoid 10glosqe ANe9|, oY ], "uone]
-NPOW UTBLINI-UOTIOIE 9} Yim aseyd ur uone[mnpow [euorn
-ippe ue uonpoid ‘wnuwixew uids je Asnosueinuns sajod
110q 995 Kew om wa JuedTTUSIs st Y31y yooys oyl J sojod
[10q WOl Soxn[} Avi-¥ IB[IUNS 90S JSnW om ‘0dudH -ofod
Iam0[ 2y} Jo 2ouereadde snosueymuns o) Aq 10] pajesuod
-wod 3q jsnw oouereaddesip Aue jeyy FurAjdur ‘oarno 1ysn
Ael-¥ JO UOHEB[MPOW [BPIOSNUIS [RWIOU 9} 0} A[juedonrudis
2INQINUO0D Jou saop quij 9y} I9A0 Jurreaddesip sjod zoddn
2yl 01 aup uoneynodQ aseyd ur Aprequns a1e sojod Sunoiooe
410q 1e xnjj 9y Jo suone[npoyy -aseyd ut A[jeinieu aIe yorgm
s10ape ‘porred uids oy} Je uorsstwe Ael-Y 9y} Junenpow
01 9InqUIU03 SULId1IBIS UOIIJ[2 pue uondiosqe ylog (1a)
“UTe}INd UOHRIIOR 9} Aq POINISQO
a1e suoIdar asoy) ‘wnwiruiw urds 1y ‘winwixew uids Juisneo —
19A198q0 o) woxy Aeme sjutod orod 1oddn oy usym pamara
AfIpRaI JSOW 21k ‘UoIsstw? wnnuyuod-fesudo pue Ael-xX oY)
sonpoid yomym ‘HIemp 231ym Y} 1S2182U SUOIFI ANOO[IA-YSIY
oy, seqgoid zeqrums oaey pue oseyd ur ore spueq ASI1ous
JUSISINP 9Y) ul suoue[npow Y} Aym surefdxs smy.[, -soseyd
urds JUDIOYIP 18 UTelInd UOHIIOO. Y] JO SUOIFAI JO ANfIqISIA
SurroppIp oy Aq pasned Sased [[e Ul ST UOHR[MPOW 31 ], ‘UIB1IND
UOOIddE O} UI 9)eUISLIO [[e UOISSTID ABI-¥ pPUB oUI[ ‘winnur)
-uod-feondo oy jo syusuodwoo Swikrea-urds oY, (A)
"Koueda1osIp 213 2)BIAS[[e ABW UTRLIND UONRIOIE oY)
Jo [opoul onsieal o10W Y ‘[opour dnsidunts v Suisn pajoadxa
2q p[noM URY) (7 ~ 10108 B £Q) IoMO] 218 PIAISSQO SINIO0IIA
SUI[-UOISSTUIO 9l ], "PAUTWINOP Udq SeY UOHBNPOW AJI0[0A
S[oAo-unds 2y Jo aseyd ay1 yoym ur siejod 91eIpaurIIul 9911}

oy} uy punoj useq sey urseyd siy T, "I9AIISQO Y} WOI} Aeme
Sunuod uayy st 9jod 1addn oy yeyy serpdus yorym wnwrxew
xn[j-urds Je 1jrysen]q wnwrxew ym paseyd st oaem-uids oy T,
‘urernd uonordoe raddn oy) ur sojeurduio yomgm oaem-uds,
P31B[OPOW-A}00[9A PBOI] B MOUS SSUI UOISSIWIO 9 J, (Al)
"90BJINS JIBMP-INUM O} JO G'() ~ IOA0D YOI m
sdeoojod o81e[ 01 Uo UONOIdOE FUIA[OAUI SALIWOIT dANRU
-I9)[€ OPN[IXd DA\ "IOBJINS HEMP-IIYM U} JO 100 S JO BaIR
ue yum ajod oY) punoie dxe moreu e s1 juridioo] s urelmo
9y L, ojod yoed 031 uo Jurf[e] [ELISjBW JO SUIBLIND UONAIOIE,
Sururiog ‘sou] pro1y Suofe $93191008 PUE NPEI JIRMP-ONUM § ~
Spisur pajjonuod Ajeonousew s [euolew Sunorody (M)
09 ~ Jo uoneurpul ysiy Ajorerapowt e Ajdwni sdip Aei-y
YL (L86T 7v 12 APIRHOIN ‘9861 7v 12 AINowWIeL]) UONAIdIE
£qqoiq, onsieq 4q peonpoxd pue surely AIeuiq Y UI paxiy
UOI391 UOTI2I00R UE JO F0BLINS LIBMP-IIIYM Y} AQ UOIBINDIO0
Io ‘oroydsojoudew oy) je uordor Juminue-Aei-yY puodes
? JO UONRINIJ0-J]9S SB YONS S[OPOW JANBUISNE IPNOXS
M "OSIp 93 JO 93ps o uo uordas Joedur oy je suefd osip
911 2A0QE [BLI2IBW AQ JIBMD 2)YM I} Jeau suordas Sunjrura
97} JO UOHEINOSqO AQ PIsned 9l WINWIUIW [BHGIO Je Saul|
UOISSIIUD 9y} pue SSAIND SN Ae1-X oY) ur uass sdicq (m)
“(8uissaooidar Aq) uonempow sirewoloyd porrad-jesq
9y} OS[e PUR 2ABM-§ SUI[-UOISSTIS [B}1qI0 Uk soonpoid uoidar
SIY[, “wnwiun dujowoioyd jenqlo je uonoun(uod Ioueyur
18 ST OSIP 91 )M WIBAI)S JISJSHEBI}-SSeul oy} Jo uoidal joedun
AL ‘O L'0~g ‘PloY onoufew aoeyns ay) jeyy sondwr
SIYL ‘(WO ;0T X § ~) 9qO[ YooYy 2y} Jo Irun[ oyl 03 (wo
60T X S ~ ) PRI JIBMP-9JYM § ~ WOIJ SPUIXD YOIYMm ISIP
UOTSIOOR UR BIA SINOJ0 JIBMP SUYM I} 0] UO UONIINOY (I)

“SUIMO[]O] Y} IPNOHOD I "ISJ OV
1ejod djeIpaWIoIUT 9} JO SUONRAISSqO ABI-X JVSOX T Inoy
pue Adoosonoeds 1eondo jo sjySm 201y} posA[eue aary M

SNOISNTIONOD ¢

"1 8810 ;0] 10 Ausourwng A9
01-7 & 2aey s109[qo y1oq jeyl sordurr seouelIsIp 9A0Qe S}
UM SoxXT[] PaAIasqo ) Furuiquioy) [(886 T Surs] 2 uosiepm
‘WOJION]) SUOISBIV0 0M] UO _S ,_Wd T3 |, _0] X C'{ pue /'
Se 90u20saInb Ur paAIasqo] 19d 30 JO T8yl 0} Xn[j A (]-T
Ie[uuis e sey os[e osd OV (1861 ¥oagqton( ‘od ¢z¢) eourisip
pouruIslop-fom & yum Jejod deipowrIaiur AUo oY) ‘19d S5
jo ey 01 xeqruats st od (7 Jo soumIsIp o, _S 819 .01 x ,(od
0Zy/p) Jo Ausourun] uoneIdde [elol e 01 spuodsariod
SIY} P 9OURISIP B 10 ", _S , WD I3 (; O] X S ~ JO (Ae1-X 01
reondo) Ansouruny poAIasqo [e101 e sarpdur sty ], -oSuer A9y
07~ Y1 UI U2S JeY) SOW} 931U} ~ ST A9Y (] UeY} Iopiey
ske1-y U1 pue ANX/ANG 2y ur paxmbax A810uo a1y sny .
-8 WO 810, _QTIXS~ JO LVSOXA £q poA1asqo xny
A9 01-C ® Yim saredwod SRfL, ‘A Y} PUOAdq ;_S ,_UId
810 (; _0] x 7 ~ 2mmbox om uoy) ospnd 180q AN /1eondo 213
ut sjnsa1 xnfy AeI-X/ANH 9y} Jo 1ued 1ad 7 ~ eyl ownsse
om J] ‘Sururesq Ael-¥ Jo 92139p oy) pue 23[nq :3Ip oY) Jo
az1s oy uo Surpuadap ‘umowmun s1 asind 18aq 9y} Jo uonONP
-01d Jo Aousroyie oy I, 'y _S ,_ W0 319 |, _0T X T ~ SWAIS Jued
Iad ¢ ~ st uonoeyy asnd-1eaq oY oYM (1861 7v 12 [[esseH)
128 7 WO B0 0T X ST STY 00SL-007 1 d8ue1 oy ur xny
paarasqo ot ], -osind pouad-jeaq oy sonpord o) ponnbax
XN[] OUYl A[UO IOPISUOD M ‘PEOISUI ‘DI0JaIdy ], "Jurssad
-01dax Ae1-y JoO 3nsa1 oy} jou a1e Ansoururn] [eondo oy 0}

UOSPIAL ") Y puv 1oddos)) ‘W 4oL D) $ST

HEEZ '8V c SWINANIGGT.


http://adsabs.harvard.edu/abs/1991MNRAS.248..233H

Downloaded from https://academic.oup.com/mnras/article/248/2/233/1030512 by guest on 20 August 2022

WR)SAQ BR(] SIISAYdon)sy VSVN 3Y) A( PIPIAOIJ « £IBID0G [BIIWOUOIISY [BAOY O

'S09 ‘00T 00§ sy Y JON

UOPY 7861 S N 19SS ¥ 'S Y 9101 L "(1 ‘SYBuISBWRIIIM

LGS I Y S WIp "886T “V 00083 2 "H "N “ONYM

STT6vT “f SAydosisy "1861 “d A “IPYSIEIN 3 “H "N “SUYMm
"SOL ‘961 00§ 415

o ION uopy ‘1861 “d 'V ‘TeIER] ¥ ' ‘OnySouo(LO “d ‘1outem
JYO2IpIO(]
‘PpRY " “r ‘uosioned ¥ "0 " ‘que spd ‘697 ‘d ‘sovuig

AvY-X SSOIN-MOT pup $a1quivg onusApoviv) U] "G/GT g IOUIBM
"dSY ‘ST T “00S uSD Y JON "UOP "£861 I ‘slipeieg

ueA % 'S ‘soywel ], “g ‘vowre(y “H ‘uswyerrs| “g ‘uofuolowy uea
‘L9 ‘TET 00§ SV Y JON UOW

8861 “W ‘Premnon 2 g ‘N MM “O ) ‘Uosey d 'V ‘opwg
L6 ‘STT “shydoasy sy 6861 “H

BIOM ¥ “H ‘PISOM IOp URA “ ‘UUBWIINSY “Y ‘YosuIdy “N ‘(93915
‘61S ‘1€T “00S 150

o 10N HOPY "8861 “V 'd ‘BAOPIOD ¥ "Q "M ‘UOSBN “Y 'S ‘UIsOy
‘18T ‘0€1 “10§ 20vdg shyd

-0418Y “L86T “W ‘TINed % "J ‘BIIOIZPUSY “Mp ‘SIB0A “M ‘USIdLd
*95USIOG [EONNBUOIISY Pue 30edg JO 91mpsu] 3 ‘TU0doRID) % A
‘epQ spe ‘L9 'd Ay ‘vulojog ‘Kwouosnsy Avi-y uo wnisoduids
puonvuidru] pg, Awouodsy Avi-y Ul ‘$861 °r ‘shipered uea

% 'H ‘BIIOIZPUST] “M ‘SO80A S ‘SoqWLL, “W YInYed “M ‘YosIolg

"00€ ‘68T “ Sydoasy *S86T Y ‘M ‘Buruudq

"€81EPT “f shydonsy "1861 “IN D 01 3 “f ‘uosioneq

vy ‘bS “1ddng ' skydossy p86 1 ‘uosianed
Lyl

‘6S “1on usv "20g§ 2UOWIN "886T “H N ONYM 2 "N 'V ‘Teuwred
'$881J ANs1oAru) afpuquie)) “D) ‘Opne
Po ‘607 'd Saumag 1ovduio) patamod-uonandy Uy 0661 “H

‘01T 29 W 1 “APIEHPIN “Y "V ‘Sury “O ‘W ‘UOSIBM “f 'V ‘UOHON
"€8L ‘1€T “o08

4SO Y JON UOW "§861 ¥ "V ‘UD ¥ "D " ‘UOSIBM “[ 'V ‘UOLION
€68

‘LET “20§ 4ISD Y JON UOR "6861 “D A ‘UOSIEM % ‘[ "V ‘UOHON

$SZ 98] OV Avjod aapautidyur ay [

"pI0IXQ) ‘ssa1d uowedied <) T ‘aodiry
2 1N DUYM SPa ‘€67 "d “say 2ovd§ up “apy $1021q0) 1ovduio)
Jo sns€yq oy Ul "886T “D IONPH % Y 'S ‘UdsoY “O "N ‘Uosey
'$sa1d As19ATUN) 9FpLIqQUIR) “0) ‘OyoneIA 'po ‘¢z d ‘souvuig
1o0dwio)) pa1amod-uoia403y U] 0661 Y 'S ‘UISOY ¥ "0 "N ‘UOSBA
"GGE ‘STT 008 ISV Y JON UOW
L8GT “M T SOIZUAIN % 'd "V “[ledred °d [ ‘&4 “IN ‘T ‘ApIeHOW
"v90T ‘0b€ “r sydousy 6861 “H 'S ‘woqny
€88 TTT 008 HIsp Y TON UO “$86T "D ‘AlARYS % Y 'V ‘Fury
18T ‘€1T
“20§ 4Sp Y ION UOW G861 “H Ienny % [ quer] “y 'v ‘Sury
"SETE ON ‘S4vIS 4vq fing fuf '8861 “1 YNIUSWAG % *f ‘Auznyey
‘61T “PIT “00§ “4sD Y JON "UOW "GRG “D ' ‘oysng 2  ‘Dysuo[qer
16T ‘89T “r shydousy "¢861 “H Y ‘Wesun(y % "N ' ‘sinwew]
Y01 ‘86 “f1ovd 20§ 4150 SIGNF "986T “[ L 210D % 'q [ ‘sTuryoiny
"LOTT ‘8€T “00S “usv -y
TON UO "686T “d ‘dulep ¥ g 'd ‘Weireqg “q ‘onySouo(.O
“d H ™ 19q10) “d 'V OwWS “Q "M ‘Uose “D ‘IPH
"'€9% ‘8TT 008 ISV "Y ION "UOW
L8861 “V W ‘eAOPIOD 9 Y 'S ‘WSO “Q "M ‘UOSEIN “D ‘INPH
‘06T ‘TPT 00§
HsD Y ION UOW "0661 °S W 1oddox) 3 O "3 ‘UOsBIN “D “IIPH
'ss91d ANsIaatun) a8puquie) <D ‘uonejA ‘pa ‘s ‘d ‘sauwurg
1Podwo) patomod-uona10y Ul ‘0661 “O " ‘UOSEN ¥ D ‘INPH
"L¥8 90T “f Sydosy "9L61 “¥ RRIDOIN % °f ‘Pnd “S “NaydIRH
"GLT LG 00§ 1S Y TON UOP "186T “Y 'V ‘PUEAH
%V A U9V “d " ‘STEM “d 'H 'd ‘Souof “f ‘BLLIBASYIYH “I 'S
OKBIN “I 'V [ ‘UBOUM “[ A ‘PIBM “H T BI3uld “IN T "4 ‘[[esseH
'$69 ‘81T 00§
LSD Y TON UOW 986 T “d-T B1oseT X Y 'V ‘Fury “IN-T ‘AIndwey
"$9T ‘€6 “fovd 20§ 415V 5|qnd 1861 “M “H “I03q1onQq
'ssa1d u1 “aay 10§ 200dS "066T ©S T Ieddoi)
Ly ‘TIT 008 usp
¥ JON MOy "S86T “IN 'S ‘Uyed] % ‘O "M ‘UOSE “V ' ‘BAOPIO)D)
9CL
L9T “r shydoyssyy "€86T “S 12Anog 2 " "I ‘UOSBIN “L ‘[ OYIB[D

HEEZ '8V c SWINANIGGT.


http://adsabs.harvard.edu/abs/1991MNRAS.248..233H

