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Fig.2. The best LOWESS estimate (heavy ling) of op{R), together
with the 68% confidence levels {dashed lines), for each of the 5 galaxy
classes, from top to bottem: By, Barly, §¢, 51, Subs. The filled circles
with error bars indicate binned biweight estimates of o,(R). The scale
on the y-axis is in units of the global cluster velocity dispersion, cal-
culated for all galaxies irrespective of type.

To our knowledge, this is the first time that the number-
density and velocity-dispersion profiles for these 5 cluster

‘\{ ‘salaxy classes have been derived with such accuracy and in

such detail. Therefore, we briefly comment on the gualitative
nature of the different /(R), ¥(r) and ¢p(R) before proceeding
with the anafysis.

Among galaxies outside substructure, the Ey have the
steepest density profile in the centre, followed by the Early,
the S,., and the §,. This is a clear manifestation of the
morphology-density refation (e.g. Dressler 1980), and of lumi-
nosity segregation {e.g. Rood & Turnrose 1968 and Paper XI).
Interestingly, the density profiles of both S and 5y decrease
towards the cluster centre, a clear indication that these galax-
ies avoid the central cluster regions. On the contrary, Ey are
mostly found in the central clusier regions.

The Subs galaxies have a number-density profile that is
rather steep in the centre, but shows a weak “plateau” at
~0.6 ragg. Note that the number density profile-of this galaxy
class could, in principle, be biased by systematic effects due
to the selection procedure of the members of substructures,
which might result in a radius-dependent detection efficiency.
A comparison of the de-projected number densities of the
Subs-class galaxies and of the bulk of the galaxies outside
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substructures, viz. the Early-class galaxies (right-hand panels
of Fig. 1), shows that, within ~0.6 rag, the two profiles have
essentially identical logarithmic slopes. Beyond ~0.6 rag the
number-clensity profile of the Subs galaxies is quite a bit flaiter
than that of the Early galaxies, until it steepens again beyond
~1,0 ragy. This was already noted in Paper XI. A comparison
of the number-density profile of the Subs galaxies with that ob-
tained by De Lucia et al. (2004) from their numerical models
of substruciures in cold dark matter haloes gives a similar re-
sult. The logarithmic slope between 0.1 1o and 0.8 rap of the
number-density of haloes with masses ~10% Mg is about —1.6,
not very different from that of the Subs galaxies which is --1.5.

The velocity dispersion of the By, strongly decreases to-
wards the centre, with a slower but equally large decrease oui-
wards (remember that all velocity dispersions are normalized
by the same, global velocity dispersion calculated for all galax-
ies irrespective of type). The special formation history and lo-
cation of the Ey, at the bottom of the cluster potential well is re-
flected in their very low central velocity dispersion. In contrast,
galaxies of the Early class have a rather fiat velocity-dispersion
profile, changing by only ~+20% over the virial region. The
velocity-dispersion profiles of §. and §; are rather similar,
starting at high values near the centre with a fairly rapid de-
crease out to r ~ 0.3 rag, and flattening towards larger pro-
jected distances. Yet, the velocity dispersion of the §; is larger
than that of the S, (and, in fact, of any other class) at all radii.
It is perhaps interesting to note that the velocity-dispersion pro-
files of S, and §, are remarkably similar to those of, respec-
tively, the “backsplash” and infalling populations of subhaloes
found inthe numerical simulations of Gill et al. (2004).

Finally, the velocity-dispersion profile of the Subs class is
very “cold” and flat, even flatter and “colder” than that of the
Early class. One might wonder if this is due to the procedure
by which the galaxies of the Subs class were selected, but it
is very unlikely that the velocity dispersion of the Subs class
is biased low by the selection. If anything, the actual velioc-
ity dispersion of the subclusters is overestimated because the
internal velocity dispersion of the subclusters has not been cor-
rected for. In Sect. 6.4 we discuss several estimates for the real
velocity-dispersion profile, i.e. corrected for internal velocity
dispersion and possible bias due to the selection.

4. The mass profile

In addition to the observed /(R)-, v(r)- and o, (R)-profiles pre-
sented in Sect. 3 we also need an estimate of the mass pro-
file M (<r) for a determination of the B(r)-profiles. The mass
profile that we will use here is the one that was derived in
Paper XII, from the number density and velocity-dispersion
profiles of the Early-class galaxies. As discussed in detail in
Paper XII, the Early-class galaxies are likely to be in equilib-
rium with the cluster potential, as the formation of most of them
probably antedates their entry into the cluster, so that they have
had ample time to settle in the potential. In Paper XII we also
showed that galaxies of the Early class have a nearly isotropic
velocity distribution; this follows from an analysis of the
shape of the distribution of their line-of-sight velocities. More
specifically, assuming a constant velocity anisotropy for the



IAAMOH "8131ETYD AQqiead 1o} SIFFRU DPEIUIIE VUG PUE do|Yh oliljeloulincy
ajeanooe ppeid pinogs ‘IYY Y S' Yons ‘ssjif[ajes aIminy ‘uogynios Jo ajqeded s
wspqoxd stq7, *{4)%F JO UOHERUILIIIAP 9eINI0e TE SAL] 2 JOIYA 10} (08xtp 30
uordasoxa a[qesod 81} ﬁma& IasTipo OU S 31873 queseld je pur ‘poof £I13a wWaaq
101 sBY §391[[2786 Aei-Y jsed UO sjUAWINIISUL [21399dE BN} JO WOINOSAL zigeds
1 ‘A[#1RTNYI0JU[) PIYIUI] 51 18]S © UY sarxefed 94311q Jo JPQUINU 273 5BIIDY M
wy woryesdaym oY) Sutuew)3us| 4q pesealdul aq gfem[e ued sed Buryynue Ae1
i 913 U0 paseq WOIEUINIILIaP ESPW © Jo AIeINd0v [BINSIIRIS 813 ‘grouwrraqyIng
4)%7 ‘euo £q pade[dal a1® {(4)?0(4)*2} suolpouny omy 2qy sNYY ‘armssaxd
doajost ue yym pinyg [euolsfiod B St 523 3DUIE (g) morenbe sueap ayy weyy
13duns g1 (1) vorenby -eInjeradiusy pue L3EULP se8 oyj a1e °f pue % axoym

ap d ip °d o4 ip
01 C(BypyO) L — = —_— —
o) Cz vm T °Ip 1 (o @p

gogeys ‘Ansunuis esusyds ut ‘wnuqiinba
o1jey801pAY Jo uoljenba aq, "sessell 93E0[D JO £oRURLIAPUL Y} BAJOSRA P[NOA
§e3 I9)ST[YRIYU] 407 JO SUOHEAIE]O fBI-Y 1T} padoy sem 31 aury 3u0] B 104
‘peseiq A[resijewauly aq pnod
adutes paalasqo al) a5e YOIqA Ul ‘ped 13)snoRIUL 3Y) 03 Joadsal yim L3034
£31 o £[3uojs spuadap [rey S[dUe MOlleU © 5T Axeje3 = Suialasqo Jo AyNiqeqoid
a1y 4B} ‘souUB}EUL I0] t3q feuwr 91 ‘ssaco1d uolje[qE sed oqy jo Furpuwysispun
19379q ® yleME 0} 9avy Alqeqoid [[um insal eIy Jo nopje}e1dIsqul 3993100 YT,
“wopuel aq 0} sleadde SUONRIUSLIO (1] JO WOTNQISIP 243 npel adie] e jjoiprd
£[8uoys a1e £1938N[D 11273 JO odpy [-YG'0 ~ I9uuy 3gy Ut gy1q30 Axeed e} jjnsel
Justidins oy peuresqo £ayJ, 'S193sNd AUEW WIOY] B3P asodiadns 0 padio}
arom sloyjne asoy) ‘(suo A[uo surejmod ‘gouegsUI 10] “BUICY) S3DINOS OIpEl Yous
may v A[UO UTRUOD SI93ST[D JSOWL 3G "IBISN]I 3} y3noxyy Axeresd agy £q Uoyey
yyed 5y} syIew OIYA Jlej ® 03U quaq sl fxeped Suraow = £q pajosfe euwse(d
STOUTWN}-OIpel 3y} jey) uoljdwnsse 33 Iopun ‘sj1qio Axeqed jo uwolnguiysip
31} WRIISUOD 0F BI9IEN[I UL 8IDINOE OTpRY [y aj8ur MOIrBU, JO WOIRIUALIO 3T
pasn (1961) Tem(Q pue Ulzeleg ‘ea(],Q ‘9AOGER DISENOSIp ST ‘811910 £xeped aug
pue UOHNGUYSIp SSR 9Y) Nadmjaq wolje(ad 181y Lare) ® Ajdw wyep A300pa
a[qe[izAR Y} J0€] W S[IYM ‘selxe[ed 2y} oI pAnqIHSIp ST Jejjeld yiep oy}
yolgA UI S{2POUI PaIapIstuod LU0 810YINT JFOY) 310WISY3INY ‘woreiqe [RoMUIRLAP
sed pue woljedunl} [RPY JO sosfyd urejrsoun ayy uo judpusdep A3uo1ge sl
(odN {_yT Trgyim d1do1jost 0F SE0[D 81 193SR[D rwION) oYY JeYl) jnsax ILy],
‘fdorjospue £310084 JO @9133p oy} Uo 9IUSY puw ‘grequesizad {eqlqio LTy WO
sy and o3 rure)) Wi sayxe(ed Jo juejuod sed puw ypel [EP1Y PAAISEqO i) 95N 03
parduweyye (FRET) I9[[2D) PUR JOAXJ "SISIEN[ WY serxe[ed Jo soljrwiduly [BIqI0
oY) SUImRIISUOD 10] PaBSTOSIP Ueaq oAvy sanbruyosy Ieyjo jo WequIn Y
‘guotdal
21180 913 JO SOTWUBUAD P3lIaJul oy) UO JI3J3 2[33l] asvy Loy J1 uaaa ‘ureadogsry
£3100[2A |[BI9A0 33 JO LIIO} 37 joafjje Ajyueogiudis pinoo setxeled punocidaio}
s3], "uUIO) 01 9GR8 jo AUl oY) Buofe A[Iesu sl YPIYM JO dUO ¢ B[[oys,, Axeped
a[e05—a3IR] JO IPQUNE B JO UOIIINEISIUL &Y3 J¢ J18 OF sreadde 1agsnp BUWIOD
oy} 92y moys (9861) BIYONY PUE (2D ‘nuazedde| (] 183, AFOO[BA—MOL
a1y urejdxa jydrw se1xe[ed punoidaiog £q uolyRUTUIRYUGY JBY] PART[A( O} HOSEI]
poo8 st 8107y 3eadmof] (ZL6T 1B W pooy) uoljejol juedgiudis JIqIYxa j0u

18T SOTWVNAQ "TYNYZINT

Hﬁw%o‘.__mlc,m\ ﬁrmu Ezmhﬁ .mmmﬁ £q uoTyeIOI 19)50[D TOWNGUISIP paA1ssqo ayy ut
ssaumaxs Jo 00139p (90URPYUOD % L6 ~) queoyiudis Apqussod ® s|2eadl g a1y
jo uoryoadsut “ov} UI -pajos[dau I} OS ATY M LITYM [[ejut pue woljelol §8

(1z1‘s1E *r dy ‘9lire o1} ese2 goes Ul argoid
wotsIadstp A310079A JYBIE—JO-SUY sures aif} 9Ald 0 @Bm:n.:um usaq
ARy SUOHNQIYSIP I933RUL HIEP 343 ‘renoID pue ‘[RIpEI o1do130st
axe spqio Axe[ed oy} YPIqa U §[2pOlI WiOI] PIAlIdp 31T mkuzu
saqyq} eyJ, ‘BWOD W garxe(ed 10} weidoysty L1008 T g

{5 un A

oooz+ 00SL+ 0C0L+ 008+ a QoS- 000L- 00SH- 0002~
T T

-1 600
e
NP
140
— JEININDY rrees arann Jsre
[eIpy ——-—
1donos;
| 1 | I 1 1 ] L i \_

yons sessacord 4q pagooge AjBuo13s aq ued ure18ossly £310034A 913} JO w&a:m ayl
-uostreduwos SIY} JH0qe SNOYNED 3G OF suoses1 Jo IaqUINU € ‘19AaM0Y mum,muwﬂ_ﬁ
.pzw.m_mmmnovﬁ A[guo1ys sreadde §)1GI0 Te[NOID pUR sERUT MO| [[}IMm [aPOUL € ([3poul
TiqIo-[erpel ‘gepun—yIiy B Yilsm JUSISIEUOD JSOW fyrewidrew siesdde 20381
fqro0]eA_J[@I840 3G, ‘7 pIng1] Ul payRAEO{[l SI TORIUNY UOTYNQIIFEIP hmmooﬂm.»
[I0J 813 UIYILM PIUTBiUOD torjewiiojul B13Xe oy} JO 3FN SHEOT Y KEA oU0 ‘ewo)
jo ased ayj Uy ‘(ssheme we YINS Aysnf 09 ‘mnuiqinba oy 250 A2 mouAToD
pue ‘poalasqo [[am fgueroygne Yioq st gey) 13802 fue a1y 61 Iou) yse) STyl
jno £1red o3 Aem 383G 9Y} PIQUOEP 9ok sey 9uo ON 'pIAlIap &l uotyenba
suwaf oy} Yolym WO uolyenbe unewzijog pajretep 2I0UL BY} YA os[e 1nq
‘yoryenba sueap oYy YA £uo j0U JUIYSISUOT 3G O} BUICH JO [epow fue aimbaz
pinoa anbruysay 1y} ‘q0a9pe U] "sNIpEL pogafoxd jo molouny ® 58 UOLMGIIIEIP

ILIREAN " T e

0
SAHAC /T BRANNW IS0 (L MINOH
. )0 & ﬁ\/\qz



