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THE COI,OUR NIAC;NITUDE DI,\GR,\N[ OF THE

G,\L,\CTIC CLUSTI1R NGC 6383

Pik-Sin 'fhe

Bossclta Obsctr-atorl ' . Le.rrrb:rng, Java,

Indonesia.

(l icct:i 'u'ccl : \ ' Iar' 10. 1!t65'r .

ICHTISAR

Hampir semua hintung dulom selnah ltterah bundar lengan djari2
kiroz 12 menit busur, tclah liuknr setjarq photometris sanpai V : 13.80

nwgn., dengan mcnggunalian katiaz potet lang elidapatkan deugan

teropong Schmidt Uppsala di Obseryatoriunt tr[t. Stromlo don teropong

Schnidt di Lenhang. Kumpnlon2 hintong jang terletak poda teneat2
jung berbeda-beda pada diagram n'arna nrognituclo daripada NGC 638.V
relah dibslms sehubungan dengan idee Herbig ntengenai titlak dilahir-
kanrla bintang2 delom sebuoh gugu.s bintang padu sost2 bersanuon.

ABSTRACT

Almost all the sturs itt a circulur area x'ith a radius of about I2 niln.

of arc, v'ere tneasurecl photometrically down to V: 13.80 nugn.,

using plotes ohtoitrcct with the Uppsala Schrnidt telescope Mt. Stromlo

awl the Schmidt telcscope at Lctnboilg. The photographic measurenrcilts
generally confirrrt Enggen's retnarkuble result that NGC 6383 is a very
yoitng clusrar, sitnilsr to NGC 226J. Groups stars lying on different
parts of the colour nugnitude diagrant NGC 6383, are discussed in

cotmeclion v'ith Herbig's iclea about non-coeralness of stars in stellar

clusler.

TNTRODUCTION.

The galactic cluster NCC 6383 has been str"rdied by Eggen (1961) pho-
toelectrically. The most interesting feature rvhicli Eggen had found is that
the clour magnitude diagram of this clnster resambles that of the very 1'oung
galactic cluster NCC 2264 strrdied by Walkcr (1956). This colour magnitude
diagram consists of a normal nririn seqlreuce to about AO beland which
siars are located above t.he ma.in sequence, they are interpreted as stars still
in the state of contraction. Some red giant stars are about 4 magn, fainter
that the brightest cluster star,
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According to Walker (1956)th.ese red giants if thcy are l l lembers of the
cluster, are a.lso stars in the prosess of contractiug gravitationa.l ly to the
main sequence. Hou'ever, Herbig (1964) bclieves tha.t these stars are old
giant stars. The fact that these stnrs are found together rvith young OB
stars in a g:rlactic cluster supports his idea of non-coevalness of members
of stell:r.r cirrstcrs.

Dark as ri 'el l as bright nebulosities are not known to be associated with

NCC 6383; or.rthe conbery, l ' iGC 2264 is ernbedded in blight and dark

ncbular n.)r.tter.

It is of intercst to point out l iete that the region of the cluster NGC 2264
rvas sur.zc)'cd for M-ty'pe stars by Blanco (1963), who found, three I\4O, three

Ml and tuo M2 stars to forrn a. plolongation to the red of the a.bove the main

sequcrlce bra-tch of the colour rnagiritude diagran of NGC 2264. One M5

starc is bclievcd by Blanco to be a background giant star.

Thc true distance nrod.r.rh.rs for NGC 6383 lvas found by Eggcn to be

I 10.5 magll., while the color excess E(n-v) : -i- 0.30 magn. thus the ab-

sorbtion Av : 3 E1a-vy : 0.90 magn.

In conrrection with the abo.re facts it is of considerablc intcrest to

study:

l. Thc locrtion in the colour magnitude diagram of the other stars in the

chrster rcgion, not measured by Eggen,

2. Th: probable existance of more red giant stars in the cluster region, as
possib le members of  NGC 6383,

3. Thc probable existance of Hr.-ernission stars amorlg the cluster rnernbers,

4. The probable existance of faint H6r-emission stars which may be T Tauri

s tars,  iu  the c luster  region.

PI'IOTOGRAPHIC MATERIAL.

For thc study of the above mentioned aspects of NGC 6383, exsisting
and nerv prism plates were examined, and direct plates measured. The plates

used in this study are listed in Table i of which the headings are selfexpla-
natory.

Th.e dircct plr.tes riumbers 3484, 3485, 4461 , M68 aud the prismpla.tes
nurnbered 3332 and 3334 were obtained with the Uppsala Schmidt typc
telescope at N{t. Stromlo Obscrvatory by Mr. S. Nitisa.stro rvho has kindly
put these plrrtes rtt my disposr.l.
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TABLE I
Photographic plates useci irr the present study:

Dire c i

Date f :nr t r ls ionNo

1 7 7
i 7 8

3484
3485

I t 0
l 3 t

4467
4.168

30-5-'65

r 9-9-',60

3C-5-'52

t l - , i - 'or

l 0 l a D

I lu rJ

l0-l i0

CCI  I

( ; c t 4

c i  r 3

r ' l l l J l .

r r i  i  t r .

' I fIE 
PHO'TOMETITY.

The photonretric mea.sureileitts of the direct i-. lates wcre carried out
u,ith the Eichner iris-dingphragm astrophotomcier at Lemba.t-rg. For th.e
c:l l ibration and zero poirlt deternriuation the photoelectric sequence of Eggen
(1961) in  NCC 6383 was uscd.  In  order  to avoid adjacency ef fects only  th.osc
str,rs rvhich arc ltot too close to_teth,er rve re included as sequcllce stars.
Olny pla.tes of good quality vicre nrcf.sured.

After measurentellts, thc ph.otographic B i.nd V magnitudes and (B - V)
colour indexes of t lre sequence sta-rs werc exanined for magnitude and colour
equations, by cornparing th.em the photoclectric values. No correction for
these effects proved to bc nece ssa.ry. The mi,gnitud.es and colours obta.ined
aie thus on Eggen's B,V systetn. Irrom a. study of the errors of the measu-
rements, it wi..s found tluit th.c probable cnors of the V ma-gn. and B - V
colour indexes are both { 0,06 nia.gu.

A toial nurnber of 97 st.e.rs, as faint as V: 13.80 rnagn. located in a
circular arca with a radins of aborit 12 nin. of are were measured. Two M.
type stars numbered 98 and 99 located just outside the circular area were
r;lso measured. Tl".e rcsult of t ju ntcasurcments is l isted in Table IL A finding
chart is given in Figrrrc 1. The nurrrbers in this figure refer to the numbers

Rc-!narkS

irr i: ' in it i i ttts

i r-4-'6_-i
I  I  -4- '65
29- ' - '60
2 I -(r-'(r0
i  E-5- '60
20-E-'60
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Fig.  I

in the first column of Table II. The nrrmbcrs of thc first 25 stats are those
used by Eggen. Eggen's number l3a is ch.anged into 17.

Th.e photographically rneasnred visrtal magnitude s of sta.r No. 4 deviatc
considerably frorn the photoelectrically determinecl visual magnitudes of
Eggen, on all 4 visua.l dilect pla.tes. No star in tire viciuity of No. 4 could
have disturbed the ph.otogra.phic photonretry. Sircc this sta.r was measured by
Eggen only once it migh.t be tha.t its V magnitrrde given by Eggen is in error.
However this discrepancy could ha.ve bcen crtised c.lso by the variability
of the l ight of the star.

Star No. 5 is according to the Henry Dra.per C,:.t ir logue of spectral type
AO. Th"erefore, the photographically determincd B-V colour index, in
connection with th.c the colour excess of 0.30 m.."en. of the cirrster, is better
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TAELE I I

Photogra.pl.,ica-lt,'1r 1l.g1,rrr-liuecl. V n.l:.gliittL(l.es r.r'.d. B-V colo-rlr ind.exes

of str.rs in ] ' lCCl 61E3.

I
2
3

5
o
7
8
9

l l
l 2
l l
1 4
t 5
I b

1 i
1 8
1 9
20
2 1
22
23
)4

25
: o
21
a o

29
30
3 i
J L

33
34
35
36
37
3B
39
.10
A I

A 1

44
A 5

4 6
47
48
49
50

O;5
B3

,^o
8 i

r l
irs
KO

:52
,( l
< t

55
56
5 1
5 3
i 9
60
5 l
o1
6i
61
6-s
(>('

6 /
f'3
69
i0
1 l
72
73
74
75
i 6
l 1
73
79
6 U

S I
d l

f iJ

8ir
i i
8 8
B9
9C
9 l
92
93
9-+
95
96
9 7
98
99

l . 0 l
0 .73
05.4
0 .70
0.36

0.32
0.5c
0.78
0.26
0.70
0 9 3
0.78
o.74
r . l 9
0 .96
0.33
0.84
1 . 2 6
0 . 7 1
0.98
0 . 6 1
0.97
1 . 0 1
0.42
0 . 1 9
0.85
0.83
0. s.1
0.95
l.ct2
0.98
0 .  I l
o .2 l
0 .39
L30
0.85
0 . 1 3
0.49
0.86
1 . 2 7
r . l 8
0.90
l .  l 5
0 .82
u . o /
0.42
1 . 7 8
L80

ro.+o
10. ,15
|  3 .44
I  l . : r2
9 . 1  1

13.4)
9 .8  |

10.c1-

z t a
9 . 9 1

i.to
13 .35
I  t . 60
I  1 .39
I 1 . 8 3
12.23
13.i0
I  t . ) z

tzst
12.93
1?.59
13.45
13.39
1 3 . 9 5
1 3 , 5 5
12.99
1 0 . 4 1
1 3 . 1  1
1 1 . 1 9
1  3 . 1 0
l ] . 5 0
13.25
12.99
10.99
1 3 . 6 1
1 3.04
1 3 . 5 9
i  3 . 0 1
i 2.80
t 0.cr3
t  3 . 5 5
13.09
13.-s1.

0 . 1  3
-L  0 .28

0.b2
c . 2 l

-  0 .01

0.79
0.9rr
0 .  i 4

c .  i , l

c i :
4.54
1 . 2 6
0 . 2 1
0.70
0.65
' . 0 1
0 . i 5

o ̂ t6

0.44
0.-11
1 . 0 0
i . 0 6
L).82
0.84
l . c ]
i .  i 9
0 .75
i . 2 0
c.c'.1
i . i 1
l . i  I

r l :
0.82
0.78
0.63

O.8f i

0. i4
0.90
0.68
1 . 2 5

t 3 . 1 7
1 1 t l

1 2 , 5 1
t )  A a
1 1 . 9 0
I 1 5 8
1 0 . 7 6
1 2 . 3 e
l  ! . 3 2
I  t . 4 5
t 2 . 1 5
1 3 . 0 0
12.61
i  1 . 2 5
i0 .68
12.27
t 2 . 1 2
I  3 . 3 0
12.63
1  3 . 1 0
r  2 . 8 1
t ? . 5 4
12.92
I  - r .41
13.0C
9.8  3

1 2 . 5 0
12.35
I 1 . 4 8
!  3 .30
12.64
I i . t 7
9 . 6 1

12.32
9.57

1 1  1 1 "

I  i .61
lc .9?
1 3 . E 9
l -r.80
I  1 . 1 8
13.4C
i 3 .  l 4
I  2 .56
12.12
1 1 . 3 7
1 2 . 5  I
1 0 . 4 1
1 0 .  l 3

No. B-V

ij
ilrl
l i l
f l

; l l
itll

Be

B9

A'

rrRO\

t ,
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than thc plr.otoelectricaily detcrnined
photographic values of V and. B-V of
tir.e colour magnitude diaglam, instead

B-V value. For these reasorrs the
sta.rs No. 4 and. 5 were plotted in
of their photoelcctric vaiues.

SPECTRAL TYPES.

The spectral t1'pes of t ire bliglrtel stars are taken from the Henry Draper
cataiogue and its ertension. Thcse are given in th.e 4th column of Ta"ble IL
Approxima-te spectral types of th.e soirrewhat fainter stars were also deter-
nrirred rrsing unwidcncd objectir,e prisrn plates (Nos. 3332 and. 3334 in
Table I ) .

DISCUSSION.

'fJ,.e 
colour nt:rgnitudc cii i ' .gram of all thc stars in thc cluster. rcgion

is givcn in Figurc 2. fh.e l ines in this fieure l"epre scnt th.e statrdard ma.in
scquence and giant branch of Joh.uson aird Morgan (1953) fittcd to th.e co-
lour maglritude dia-gram of NCC 6383. Large dots represent stars mea.sured
photoclectrically, and tlr.e cross anc! plus sign reprcsent, respectiveiy, V 701
and V 702 Sco.

The photographic r.nea.siricutents, smail dots, gericlally confirrn Eggen's
rcrnarkable result tlr..r.t NGC (1383 is a very young clrrster rvitl.. a normal
main seqnence to about AO and elevated maiir sequen.ce for rcdder stars.
It is of great importance to si1161y fainter stars in order to knorv their
beh.avior in the coll,tur-magrritude diagram. For this purfose an extcr'.sion
of the magnitudes sequence to f; i intcr n.ragnitudes is necessary.

Fron an examirri,t ion of Figure 2 wc can put forwarcl the following
facts.

Th.e encircled dot in Figure 2 reprcscnts a Be star (No. 76), which,
togcther rvith. star no. I r.re the only brigh.t stars ir-r NGC 6383 with
crnission l ines in their spectra.

Just to the right of th.is Be sta-r th.cre arc 3 A-type stars (Nos. 3, 47
r.rid 57) and an carl,v F-typc star (f.{o. E5). Theil iocation in the colour
magnilude diagram srrggests th.at t l-rcy arc foreground stars. Flowevcr, if in
some wa-y their ciuster membelship can be provell then, follotving Herbig's
(1964) idea about noncocvalncss of members of stcllar clusters, these stars
can be interpreted as stars u'Jrich ale in the process of evolving way from
the main sequence.

As in NGC 2265 rr th,e prese nt st'.rdieri cinster thcre are 7 red giarrt stars
loca.ted in th.e colorrr magnitrrde dir.gr:im rtbortt 4 me.gn. below the briglrtest-

vor , .  3 .  \o .  3.  PRoclrnorrcs 1965
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Fig. 2

mcnrber of the clustcr. Tliesc stars piobiibly i.re non mcrribers which are
loci.tccl in front of the cluster'. Brit agr,in if th.cy can be f roven to be mcrnbers
of the cluster, then thrsc st..r.rs support Herbig's idea about non-coevalness
of stars in stcllar clusters, a,nci- rcpresert stLrs advatr.cely evolving arvay from
the rnain sequetrce.

In ol 'der to survey thc clustel region for M-type stars the infrared
prism pii..te No. 383 wiis exr.i l iued. One M8 star located just to the east of
star No.59, in Fig. I i i ir l icr,ted by ir cro:s, rvas found. Unfortunately this
star is too fi int to be mea.sr.rrcd oir th-e direct plates.

Because of th,:i l  inrl--oita.ncc thc two M-type stars (Nos. 98 and
99), which erc lyitrg j i ist outsicie thc circle in Figule 1, were also measured.
Plotted in Figrtre 2 tfLese stal 's are located soulewhat above the giant
blanch of th.r coioii l  m.'-gnitrtde diagrarn. it is of considerable interest
to knorv tvhethcr these sta.rs are tncrnbers of NGC 6383. lf th.ey are mem-
bers of thr: cluster t l i is ri i i l  again srrpi-.ort Flerbig's idea aborrt non-coeval-

r-//-
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rless of the rnembers of steliar cluster. Theil nica.surcd appa.rcnt visual
magnitudes and colorrr indexes indicate that the ti ' , 'o M-type stars are
foreground sta.rs, but more r.ccurate meeslrrenrents h.ave to be made
before a Cefinits conclusion can be drarvn aborrt t l., is interesting question.

Unl ike NCC 2264,  NGC 6383 apprrsnt ly  docs not  corr ta in ear ly
M-type str.rs sh.ich form a prolongatiou to the red of the elevated branch
of the main sequeuce. Houcver, thcre a.re tu'o str.rs rvh,icl ' . are lying on this
part of t l:e colorrr ma.gnitude diagram of NGC 6333. These are stars
No. 45 aird 3l. Tl,.cir infrared spectrir. on plrr.te No. 385 (Ta.ble I),
ind.icates that they r.rc Probably K-type stirls. lt nrrrst be urentioned here
that the blue mr.-enitlrde ,rf sta.r No. 45 is just f:r intel th.r-n tlr.e l imit of the

blue photourctrv.
Some sta.rs a-re iocr.ted r.bove the elev;-ited brlrlr: l,. of th.e mein seqneu-

ce. Again it is of grc:Lt irrtclcst to r.bout th.e nren.rbcrship of the-se stars.

Only one sta.r No. 89 is iound to be situa.tccl- close to th.e rra.in sequencc

of the cluster.

T T'AURI STARS.

In order  to f ind out  uhcr l , .er  NCC 6183 col i ta ins T Taur i  tvpe var iables

th.e rcgion of cluster u'as exr.nrirrcd for fr. int [{r.-emission stars. For this pur-
pose tu,o 20 min.  and.  one 60 min.  u i ru ' i r l .eneC. H". -p lates (Nos.387,50 and
17 in Table I )  rverc er , r ,mincd.  Thc 60 n i in .  n latc  goes as deep as V:  16.0
ma.gn. As pointe d out by E-egeu (1961) if T tir '-rri sta-i 's r,-re present in NGC 6383,
they slrould, as in NGC 226.{, appe r.r a.t about \,/ 1,,1.30 nragn. However, on
all the H"-plates no faint H".-crnission str.rs arc founcl. irr thc cluster area.
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