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ISODENSITOMETRY OF OMEGA CENTAURI AND 47 TUCANAE

K. K. SCARIA®

ABSTRACT

Wa prasant detalls of procedure on squidensitome lry of globular alusters using the Ssbattler technlqus In
photography, Equidensltomaeiry of Omegs Cantaurl and 47 Tuo shows that both olusters beoome mors slliptiosi
bayond r=2’ from the oentrs when comparsd to thelr form olose to the oentra. Omega Centaur| showas a asaond
minlmum in ellipticlty around &' from the centre. All olusters for whioh data on thalr ellipitelty are availabia
axhibit small values oloas 1o the oantre and a littls away from the osntre. with a meximum In between. Itis
suggested that this le the result ol peoullarities In the distrlbution of glant, sub-glant and herizontal branoh stars
In the oluster. The exaot aantra of Omaga Centaurl 2 glvan with raspsot to two bright atara in the fleld. Multl-
band aquidensiiomstry of Omega Centaurl shows that there Is no asymmetrio sbaorption by Interstellar dust over

tha oluater.

Koy worde : globular oclusters—Cmega Centaurl—47 Tuoanae—Multibend equidansitometry—radial ohange In

sllipilolty —Bubattlar tsschnique

‘1. Imtroduotlon

Many of the globular clusters are slliptical In
form. ©Of the 88 clusters observed by Shapley (1927)
for dlamster measurements, all excepl 4, show sllIptl-
clties ol varylng rangea. The largest sllipticlty
obssrved for a globular oluster, Ia for M18 with an
axlel ratlo of about 0.8 (Shaplay 1927), The study
of ellipticlty In globular cluaters is Important, because
of Ite bearing on the dynamloe of these glusters,
Peass and Shapley (1817) from star counts show that
M13 has an elliptical shaps. They also point out
that oounts of bright stars In Omega Centaurl by
Beiley show the elliptical nature of the cluater, Star
oounta of Lindsay (1858) on blue and Infrared photo-
grepha of Omega Centaurl show the cluster 1o be
alllptical even st large distances from the clusater
pentre, From star counts Dickens and Wooliay
(1907) find that elilptioky In Omega Centaurl Is
meximum at a distanos of sbout 4° from the centre of
the ofuster. An applicatlon of the siar counting
technique for determining ellipticity la not possible
cloas to the denes Inner reglona of globular clusters.
Star counta of Lindeay {1888) do not reach closer
than 16’ from the centra of Omega Centaurl. Dickons
and Woolley have atar counts avallable for the Inner
dense raglons of Omeaga Centaurl but these are for the
brighteat stare In the oluster. If we try io reduoce

avercrowding in the central regicns of the cluster by
under exposing the photograph, wa would only get
the distrlbution of the brightest membere, and neglect
the falnter onss which actually form the bulk of the
maass In the cluster, To study, therefore, the slliptlolty
in the denser reglons we have to use the technique
of aquldensitometry.

There are many mathoda avallable to obtaln equal
Intenalty contours on a photographlc plate, Some of
these proceduras era photographic and some are
photoelsctrlo. |n the photoelectric domaln we have
the hunting or acanning type of lsophotometers. In
the photographlc fleld, the Sabattler effeot has besn
usefully exploltad to obtain isophotal contours. The
merits end demerite of both the methods have besn
well analysed by Hodge and Brownlee (1888). They
polnt out the slmpliclty of the photographlo method
over the photoaleotrio one,

Detallad acoounts of procedure and technique to
obtaln Sabattlered contoure ere glven by Lau and Krug
In thelr monograph. The astronomlical appllcations
of thla technique have besn studled In deatall by
Richter and Hogner {1983}, They have applied It In
thelr study on the sllipticity of galaxies M31, M32
and NGC 205. Sources of arrors and the aceuracy of
the resulls have been studled end they have come to
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the conclualon thet the Sabattler teohnlque la a vary
sound and rellable method of obtaining [sophotes.
They find that the etteinable minimum dlstance on
Teutenberg Schinidt pletes betwesn two lsophotes s
0.1 arc minutes on M31, M32, and NGC206. Oblsecta
with diemeters of about 0.6 arc minutes cen be dee-
cribed with good accurecy by 3 or 4 eguidensity
contours, The effectivenase of the Sabattiertachnlque
" in many astronomlcel probleme has bean demonstrated
by Beppu (1978). Sietero and Fourcade (1970)
eppllad Sabaetifer tachnigue to atudy ellipticlty In
Omaga Centauri. The B equldensity contours they
abtalned for Omega Centaur} sliow tha radlal change
in alilptiolty, Kedle et el. (1976) have used this
technigue on M3, M6, M13 end M82 to etudy radlal
change In aelliptialty and orlentetion of the mejor axls
of the equidenalty contours. In the followlng sections,
wo show In a detelled way how Sabettler technique
Is employad on Omega Centaurl and 47 Tuc to study
radis! change (n their eliipticity. Simiiar work ls
bsing carrled out on other bright globuiar oiustars as
wall.

2, Datalla of the Sabattler technique of equl-
densitometry

Equidensity oontours rafer to roglons of equel
transparancy or equal blackening on the photographlc
plate. This Is obtelned by speclal copying procees
using the Sabattlar affact. Sabattler eflect le the
photographlc reversal sffect whilch occurs, when aone
axposes an expossd plate, after & brlef devalopmant,
to a unitom diffuse iight onoe again, and then contl-
nues with tha full development. In this pracess, the
pare of the plate, which had not besn blackensd
during the flret exposure and development, sie
blackened by the sacond expeosure snd' subasguent
devefopment, wheregs the other peris which got
devaloped flrst, remsln unaffectad by the second
exposure and development, Whan the second diffuse
light exposure [a made just sufficlent, o that it does
not oause total raversal, a certeln narrow blackened
reglon of the original plate oan be brought out aa en
equideneity line. In this process, the gemma vsiue
of the fllm used shouid be high, of the order of b to
8. Also a contrsat developar should be ueed, By
suitably choosing the gamms valua of the plate usad,
and the proper exposure time while copying, the
equidensity linas, can be made 1o cover any deairsd
density levei of tha orlginal piate.

The first order agquldensity contours are gensereily
broad and cover e large range of denalty levels. By
taking second ordar and third order equidsnsity lines,
ane can ge upto the plate Iimit of the orlginal photo-
graph, whlch [a set by the graln slze In It.

3. Saurces of Error In Photographic Equidens!-
tomatry

For good acouracy In [sodensltometry, the source
of light In the enlarger unli should be very unlform
aver the full tleld of the piate  Theuniformity of the
fMuminatlon was checked [n our squipment to an
accuracy of two percent and was found to be very
uniform. Since, the object of our study [s not larger
than two or three centimeters In alze ory the orlgine)
photographe, the arror oaused by non-wniform 1lumi-
natlon ls practleeliy nll. The source of light used for
the secand exposure (s 8 26W bulb kept at a distance
of two metres from the piete and is coversd by opal
glaes. Thie keeps the lllumination uniform over s
large aree. The fllm which was ueed le **‘QRWO"
F Q8 sheet flim. It has a high gamma vaiue en fs
fairly thick.

4. The Datermination of equal denalty contoura

The plates that we have usaed for the equldensl-
tomatry of Omega Centeur! cover a fleld of 46 minutes
of arc and the densest reglon of the cluster covers
about 20 minutes of arc of thle fleld, We have used
the stams In the outer raglone of the cluater to metoh
the different contoure while making the map. The
problem [n dolng this [e that, when we are glving the
second exposure, to get the equidensity contour,
these stare aleo will underge the same prooess
axperlencod by the cluster and henoe in the place of
star Images, rings wlill develop. In later etages of
processing, thase ringe wlll gat eplit further and It
may not be possible to use them et all to match the
acantoun. To avold this difflculty, we have used g
mask to covor the flald stars and hence while glving
the sscond exposura, the stars outside the oluster,
will not get Sabattlered and wlil remaln as blaok
polnta on & clear background or clesr points on s dark
baokground, dapending on the stege of aqulidensito-
metry. A sample set of equidansity contours ls
shown in plate 1 (b), It shows the equldsneity
contours after three stages of proceasing. The etars
seen aro oarrled through all thess stages. Stars T and
M of Plate | are aiso marksd (n Plete ilb. Since ali
these otare are avallable [n all sets of equidenaity
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contours, there |8 no difficulty In matching the
contours. The sats of contours, for map making, are
sslected In such a way, that the outermost contour [n
one aet matches wall with the [nnermast contour of
the naxt aet. Always these overlapping contours
match to the finest detall saen In them, which shows
the high accuracy of tha process. Plate Ill Is 8 map
prepared this way of Omegs Centaurl. The E-W and
N-S dlractions are maerksd on the plate.

6. DItfuslon of Stellar Images Iin the Plate

In a globular cluster, the stars ale resolved,
excepl in the central reglons and hence a direct
applicatlon of the Sebatiler 1echnique wlili glve only
g collection of small rings, cormesponding to the [so-
photea of stellay images. The resultent equldenslty
acontoure of the cluater are too Irregulsr to measurs.
Hence, whils meking the greded exposures of the
oluster, for covering reglons of different density lovels,
a thin diffussr Is Introduced bstwsan the flim #nd the
original plete (Siaterc and Fourcede, 1970). The
diffuser Inoreases the alze of the stellar Image by e
factor of about three end hence all the etars get
amaared out to glve the sffsot of an out of foous
photograph of the cluster. Slnas, we went enly the
oluster to ba defocussed and the outer star Imegse to
be |eft as they are, we have used a diffuser aa shown
In plate (li) a, The central olroular portion of the plate
|s the ground portlon and the resmalning patt of the
plate s clear gisas, The piate also keeps the fllm
pressed wall to the holder while taking the graded

exposures and avol|da any change of {lim bugkling.

In plate Il {a), the diffuser Is shown ageinst the
baokground of a star fleld, The datalls of the central
reglons of the ater fleld are not lost, Only the Images
of the. stany get defooussad,

6. l\.duqﬂpn ot axial ratlo and position angle
" of ﬂ‘lq I-ophotu obtllnod for thﬁ blu-tir

A-ﬂm-attompt at the determination of sxlal ratlo
ahd. pesition angle of the [sophotes-obtained for a

globular cluster, using the Sabasttier tachnlque, was

made by Kadla (1968) on M13. Slstero and Fouroade

(1870) made & slmilar sttampt on Omega Cbntauri,

Kadla (1988) hes shown that the ellipticity obteined

for M13 by the Sabattler tachniqus, is In good agrea—

mant with the resulte obtained through star counts.

Slstero and Fourcade obtained & aquidanalty contoura

for Omge Centaurl and show thet the elllptiaity

dacressss towsrds the centre of the cluster and ihst

the posltlon angle of the major axls changes with

distence from the centre. Thay have chacked the

resuits of Sabattler technigue, with those obteined:
through star counts and the reauits are found 1o agres

astisfactorlly. Also they have made extra-foaal

equidenelty curves and checked with the resultsr
obtalned through the diffuser plate. Thass are found

to be [n satiafactory agreement., Hogneret sl, (1873)

made a detalisd study of the depandence of the axlal
ratlo b/a and the position angle ¢, of the maor axls,

wlth dlstance from the cluster centre, in the globular

clusters M3, MB, M13, M16 and M982, In UBV and
R bands. In all thess cluaters the ellipticity resches.
a maximum et a certaln distance from the cluster

centre, which depends on the cluster.' Aiso In soma

olustera like M82 and M5, the ‘b/a’ va ‘a’ curve shows

well definad reglona of minlmum ellipticity closs to

the centre and well defined reglons of meximum

elliptloily et some dlatance away from the oluaier

centrs, The position angle of the Inner reglon 1¢

different from that of the outer region in both these.

clusters. 'The differing behsviours of b/a and ¢’Ir‘r

ditferant wavelength bands at distancea less - then' "

of aro from the oentre, are altrlbuted to differait
distributlons of gianta and sub-glants,

We have obtalned photographs of the oludtém
Omsga Centaurl In B, V and the Inlra-red bands, :th:
datalla of the photographa are glven In Tabfe 1.~ Af;
aﬁplalhed befora. we have obtainod Isodenslty ueh‘-ﬂ

tnuri [t B; V and infra-red bends for the clumr
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Isodansitometry of Omega Centauri and 47 Tuomneas

For each contour wo have maasurad x, y coordl-
nates for 72 polnts on the contour at B* Intervals,
along with the x, y cocrdinetes of 2 referenoes stars
of the cluster. A computar progremme made far the
purposs, flrst traneletes the arbitrary coordinate system
vesd for measurement, to a new coordinate system’
such that the origin colnoldes with the poeition of
one of the reference stars. The new referance aystem,
le then, rotated, so that the x-axls colncldes with the
diractlon of the line Joining the two referance setars.
The coordinates are scaled down taking the distance
between the two refarance stars as unlty. Tha x, y
values sre then fltted to a8 second degree aquatlon of
the kind,

X3 + BXY + CY2 1 DX + EY +F=0

38

by tha method of Ieast squares. The solution of, the
normal equations ara done using the matrlx Inverae
method. The propertles of the allipte are derived
from the coefflclenta B, C, D, E and F.

The reaults hava been abtalnad ueing two sets of
referance atara, Both sets give exactly the ssme
resulta. The computer programme glves the axlal
ratlo b/a, position angle ¢, area within eash contour,
the x and y ooordinates of the centre of each contour
and the respectlve errora. The origln for the coord|-
nate system la the ater matked T In Plate | and the
x-axls 1a the llne Jolning T and M where M Is the
second referance atar and {s marked in Plate |. Since
all distences are normallssd to the distance TM on

.avery plete, the smell differance In the soales of the
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plataa taken In B, V and Infra-red banda wili not
causs any ertor In the results, Knowlng the dlatance
of TM = 27.73 arc minutes, all distences can be
reduced to arc minutes,

Tables 2 to 4 give the data regarding tha equi-
denslty contoure obtalned for the B, V and infrared
bande. Teble 2 Is for the 8 band, tabla 3 Is for the V
band and table 4 |s for the Infrarad band. In sach
table, tha firat column glves the serlal number of the
contour, the number Increasing outward frem the
cluster centre. Columns 2 end 3 glve the semi-melor
axls (8) and seml-minor exls (b) In are minutes,
Columns 4 and 6 glve the x-coordinate of the centre
of the cluster with star T es the orlgln end TM as the
x-8xla as well as the correaponding arror In the |east
squeras flt. Columna 6 and 7 glve the y-coerdinats
of the cluster centra with atar T aa the origin and TM
as the x-ax(s, and the corresponding error. Column
@ glves the dlstence between the relerence starm In
millimetres which glves e check on the scale of the
plates used. Sincs, thls distance le taken es unity in
the reduotlona, the piate scale does not come Into the
ploture and smail differencea In the scale of tho
photographs taken In B, V and infrared bands wlll not
oreate any uncertainty In the valuea derlved tor each
contour and for esch band, Columne 8 and 10 glve
the axlal ratlo bfa and Its error Columns 11 and 12
glve the area within each contour In aq. arc min end
the comesponding eror, whlie columns 13 and 14
glve the positlon engle of the major exls, ¢ and the
corresponding arror.

In Flgura 1, we have plotted the axlal ratio b/a
agalnet the sem|-malor axle ‘s’ for the B and Infrared
bands. ' The values derlved for the V band fall
between thoss of the B and Infrared bands. Thoese
are olose to thosa derlved from the B band, because
the ditference in (B-V) colour is not much from the
centre to the sdge. Our photomatric results (Scarla
and Bappu In preparstion) show a large dlfferance [n
{B-1) colour. The curves show that the oluster la
definlitely lass elliptical in the Infrared band than it Is
In the blue band, Both the ourves follow the same
pattern of Incresse and deorease In elllpticity with
distancs from the oluster oentre. The outves heve
three distinct porilone. At point H on the ourve,
allptlolty Is the lowest In the oluster, From H to J
the ellipticity shows a sharp increase and reaches a
maximum at J. Between points J.and K, the elliptl-
olty ehows a suddsn dip. ‘Beyond peint K, the
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Flg. 1. ‘b/a’ va 'o’ relation for the oluster Omega Centaurl In
blua and Infrared bands.

olllpticlty shows an [ncressing trend. Paint H Is at
1.7’ from the cluster centre, point J |s at 3’ and polnt
K Is at B’ from the cluster centrs, Figure 2 shows ¢,
the position angle plotted agalnst ‘a’ the seml-major
axle, The posltlon angle of the aluster wlthin 1.7
from the centre Is deflnitely dlfferent from what the
cluster has outalde thle radlus. Beyond 1.7°,'the
position angle shows anly slight varlations, but thess
varlations, though amall, cen be conneoted with the
chenges In the {b)e-8) curve.
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Fig. 2. Posluon angle ‘9’ of the major axis of 1he aquidensity
oontours againet sami-major axis ‘a’.

7. [sodesnsitomstry of 47 Tuc

47 Tuo le the second largest giobular aluster In
our galaxy, Baslc data on the oluster s taksn from
Peterson and King (1876) and presented In Table 6.
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44 K. X. 8oarla

Plate 20, b. 2{a) shows tllu diffuser plate againat & atar flsld. Sinan only the aentral pait of the glsas pioco 18 ground, 1ha
atard In thia reglon alone gst defocussed and other stars tamaln tn foous. 2 (b) shows a sampla sel of contours sfier three
singes of Sabattier processing. Reforsnoe etare T and M sre marked.

When compared to Omega Centaul, this is a
oOlueter that le more centrally conoentrated and Is one
that |s also closer o us. The metallicity of the
oluster Is larger than that for Omege Centaurl.
Compared 1o the large core-radius of Omegs Centaurl
(~2.8°), 47 Tuc has a small core-radlus ro=0.41
(Peterscn end King 1876). Gascolgne and Burr
(1968) have mads drift saan and concentric aperture
measures on the aluster In P and V bands, They show

a radlal calour change of 0.17 In P-V colour. Chun
and Freeman (1879) have studlad the cluster photo-
eleotrioally, making spot messurements on 81
locations an the cluster In U, B, V bands, Photo-
eleciric messurements of the Mg b [Inea and the blue
CN band were also made on thess locatlons. They
raport 8 eolour change In the cluster at a distanoe of
about 2’ from the centre. The results for the CN
bands were not conclusive and the Mg b lines did not
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Table B
1960 1860 (" deg) {b* deg) Cono, Class 8p. Type  Vrkmajseo (m—M),,. v
00 21.8 —72° 27" 308 —45 1w 63 ~24 1316
Plate 3. Bquldersity contours far tha olustsr Omegs Centaurl,
show any obvlouas variatlon. The core-radlus of the The progedure followed for obtaining the

oluater Is onty 0.41. Hence, the 69".4 dlaphragm
used by Chun and Freeman for the spot measurements
la too large to show the exact location of the colour
ohange In the cors, The B-V colnur of the Inner
raglon of radlus 2' |s ~0,90 mag and the U-B colour
ls =0.39 mag. Outside thle reglon the oolour
deoreasas to B-V «~0.81 mag and U-B = 0.26 mag at
radlus 4",

Tha platsa we have used for equidensitometry of
47 Tuo were taksn by the 80 Inah refleotor at the
Bloemfontaln Stetlon of Harverd Observatory, The
scale of the plate is 28''/mm, The detalls regarding
the plate ere glven n Table 8,

lsophotes wan the same s before. 18 gontours have
besn obtalned for the oluster, Following the eame
procedure as before, the axlal ratlo, the semi major
and eeml minor axes and the positlon engle were
determined. The flrst oolumn In Table 7 glves the
contour number, the number Inoressing outward In the
cluster, Column 2 glves ‘s’ the semi major axls,
Column 3and 4 glve b/a, the axial ratlo and Its errors.
Column B glves the poaltion angle ¢. In Figure B
we have plotted b/e and ¢ agalnst the ssml major
axle ‘a’. The ohange In elliptiofty in the cluster la
similar to whet ls seen In Omega Centaurl. The
minlmum seen beyond the point of maximum
elllpticity Is not so prominent as It is In the oase of

Table §
Plats No, Dats Biation Talsscope Expoaurs Timea Sosle of the Plate
8B 182 Sept. 18/11 Blosmfontsin 80" Refleotor 180 minuies 20" fmm
1834
8B 2077 Nov, 8/10 " o 1 minuts "

1638
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Omega Centaurl. Tha reglon of smallest allipticltly
in the aluster extende upto r=1.20 arc min from the
centre. The ellipticlty Incresses, thareafter, and
reachea a pesk around 2.4’ from the centre. The
ollptloity shows a smali decrease beiween 2.4’ and 4'
and beyond thls, the elllpticity fe found 1o incresse
conslderably as seen In the figure. But the results
obtained for this region of the cluster ara not
concluslve, as the plete used for the purpoee was not
exposed aufflclantly for recording the falnt outer
reglon of the oluster. Hence, the uncerlalntles In
these outer portlons cen be quite large. The change
in the position angle does not show the kind of
change seen In the othar three cluatars. The poslition
angle ohanges (n a way almiler to the change In
alliptielty,

Table 7
Equidensitomatry of 47 Tuo
. .

8], 'n' i minutes of b/a a bla & degres
No. o mtlal ratlo

1 0.87 0.674 0 001 14.4

2 0.74 0,089 0.002 4.7

3 o.7e 0.872 « 0,002 54.7

4 1.18 0.1 0.008 714

B 1.32 0,867 . 0,008 40.4

a 1.68 0.820 * 0,004 40,3

7 1.76 0,830 0,004 - 488

8 .09 0914 0.008 80,0

8 138 0,807 0.006 632
10 2.84 0,809 0.008 82,8
1 .88 0.017 0.006 6o.e
12 3.24 0.820 0.008 81.8
13 .88 0,618 0.007 46,1
14 4.08 0,813 0,008 403
18 4.08 0.817 0.008 B1.6
10 8,08 0,823 0.000 53.5
17 7.00 0,787 0.010 B3
18 7.78 0.803 0018 B8.3

8. Rssults of squidsnsitometry on Omaega
Ceantaur! and 47 Tue

In Flg. 3, we have plotted the x and y, coordI-
nates of the centrea of sach oontour agalnet thelr
saml-major axis 'a’ expressed In arc minutes. The
centres of blue equidensity contours are marked by
crosses and the osnires of Infrared equidensity
oontours are merked by fllled clrcles, Tha close

ugreement between the centras of blue and Infrared
equldenaity contours show that thera la no
asymmetrical ,absorption over the cluster due to the
presence of dust. Table 8 glves the mean values of
the x and y coordinetes of the centra of the cluster
for tha 3 wavelength bands B, V end Infrared. From
the table, we can fInd the locatlon of the exact centre
of the cluster with respect to the two reference stars
Tand M. This centre |s merked In plate 1 whigh
when compared with the cenire of the cluster dster-
mined by Martin (1938) from star counts of bright
aters ls found to be off by »2 secnnds of arc,

1---BLYE
L a-= INFRARED
Loas
| | I I .
r o '_,_'-...:. Llhvagt .-..|I . L
> m1 * x
%)
-
18
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: 1
- [N F g oy 1 -~ L
E\l-o Sl . l'!.n‘l'l ALl Y
» Vied
| L ] | | | | I
9 ] 1 3 [ ] [] 1 ]

'a'Bemi major oxis {drcmin)

Pig, 3. X and y coocidinates of the oenties of tho squidensity
aontours obtained from tha biue and Infrared photographs of
the o! uster Omega Cantourl, with star T as the origin and TM
28 the x-axle, aro plotied againat ‘2’ the ssmi-major axis.

Teble 8
Wave langth band X oentre in a1 Y centre In ato
minules minutes
B 1B.108 11.403
v 16,088 11.668
Infrared 18,138 11.327
Mean 15.108 11,423

Flg. 4 shows 8 plot of the axlal ratlo b/a sgalnst
‘a’ the seml| mejor axls, for the clustera M52 and
Omega Centaurl, in the B band. Deata for M92 la
taken from Hogner ot al (1873). Teaking the distance
of Omega Centaurl and M92 as 5.4 kpo and 8.1 kpo
{Pelerson and King 1876) respactively from the sun,
the major axls values of M82 have baen normalised to
the scale of Omega Centauri. Elliptiolty curves for
M82 and Omega Centaur] ara similer [n avery respect.
Tha position angle of the major axls of the equl-
density contours of M82 show changes similar to
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what e ssen In the oasa of Omega Centaurl. In both
casas the position angle closs to the centre Is much
different from the position angle for the outer reglons.
These show that whatever dynamical sliuation prevails
In Omega Centaurl, alao does In M82. In Fig. 6 we
find sudden Increesa In sllipticity in the case of 47
Tuc, beyond 1°.4 {from the centre. Kadla et sl {1978)
show radlal change In ellipticlty In clusters M3, M6,
M13 and M16. The ‘bja’ vs ‘a’ and ‘' va 'a’ plots
for MB behave sxactly llke those for M32 and Omega
Cantaurl  Simllar plote for M3, M13 and M16 also
show ths sudden Increase as well as the second
minimum {n sllipticlty very clearly.
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Fig. 4. 'b/n’ va 'a’ relatlon for Omega Centaurl and M82, Dat
for M92 ate taken from Hegnar ot 8l (1873), The valuss of
ordinste for M52 have been normaliesd to the distancs of
Omega Centsurl.

Woe also find from Flg. 1 that the cluster ls more
spherical In Infrared light than In the blue |Ight, Tha
increase In elliptiojty Is mors notlossble (n the blus
band. This prebably suggests that the observed
changes In alllpticity could be the result of pecullati-
tles In the dlatribution of glant, sub-glant and blue
horlzontal branch stars in the oluater,

Harding (1966) gives evidenoe for rotatlon In
Omega Centaurl. Dlokens and Woolley 1887 find that
the fisttening observed in Omega Centaurl can be ex-
plelned by the observed rotatlon of the aluster. King

{1980) pointa out that eilipticlty In the innar parta of

dense globular olusters, where the relaxation time je
muoch smalter when compared to the gge of the aluster,

raalvan aagirifl
S
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-
-

Anial ravim [(BI@)}

onl- b
a8

a' feml major aais {arumin}

Fig. 5, 'b/s’ va o' and '+’ ve 2’ ralations for 47 Tue, Inorease
In olliptiolty beyond 1°.5 from ths alusts: centre la clearly sesn,

must be due to rotatlon. Henoe, radlal change in
ellipticity In globuler olusters may ba Indicative of
radlal differsnoes In rotational velocities |n the cluater.
Hencs, It Is Important to see whether there ls any
radlal change In velecity dispemlon In globular
olustars and look for a paak In the intermaediate reglon
whara the alllptiolty la found to Incraage,

Scaria and Bappu (unpubl|ishad) flnd that Omegae
Centaurl i3 bluer batwesn 2' and 4' from the centre
wlth respact to the colour at the centra. This Is the
reglon whera ellipticity In Omega Centaurl Increases
conslderably. The same relation Is found to hold in
the case of 47 Tuc. Qascolgne and Burr {(1986) end
Chun snd Freseman (1878} {ind that 47 Tuc Is bluer
hetween 2' and 4’ from the cluster centre, Our results
on ellipticlty af 47 Tuc show that the cluater s more
elllptical In thia raglon. Thus, a reletlonship seems
to be apparent between the [naresse in elllpticity and
change In the colour of the oluster as notlced In
saveral globular alustens, For a thorough understend-
Ing of the problem, we need many mors opasrvaiions
of thia kind.
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