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A SURVEY OF RED STARS IN THE DIRECTION OF THE
LARGE MAGELLANIC CLOUD

1. The 30 Doradus Ragion

M. K.V, BAPPU, M. PARTHASARATHY and K, K. SCARTA

ABSTRACT

We have commenoad o survey of red stars In the direstlon of the Large Magsllanic Cloud using the
teahnlqua of ultra -low disparaion apeciroscopy. Tiua flrst paperIs a listing of the red stars In the 30 Doradus
region for whioh finding charts and coordinates on the Hodge-Wright Atles charts 21e provided,
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The close proximity of the Magellanloc Ciouds to
our galaxy makes the detalled study of the stellar
population of these galaxles quite feaslible. In recent
years, with the Increasing avallabiiity of larga
aperture teleacopes, it aeams very posslible that stars
in the Clouds, of intrinsic brightness comparabls to
that of our Sun, are within reach of our spectroscopic
{nstruments. The brightar abjects that Indlcate the
effects of evolution are easy of access to detalled
study and In tha near future will provide the obaerva-
tlonal means of study of evolutionaiy differences
amongst the galaxles. The red stars play an
Important role In such essessments and much effort
of the future s llkely to be made In this area.
Surveys of such objects are tharefore of much In-
terest,

There have been many aurveys made of both the
blue and red objects of the Large Cloud. The ear-
llest infrared survey has been that of Westerlund
(19680) with the 60/66-cm Uppsala Schmidt at Mount
Stromlo, and which covered about sleven square
degrees centsred on the Bar of the Large Cloud. A
study by Mendoza and Gomez (1873) thet employed
an ultraviolet-infrared colour Index tachnique for the
diecovery of red stars, has yielded several red
objects. The plates teken for thls survey cover an
area of 1.26 square degrees In the vicinlty of the 30
Doradus nebula. Many of these red objects un-
doubtedly are members of the LMC and In partioular
those that have large values of (U-) must be vary

late superglants or carbon stars. Mare speolfic
surveys for the latter have been attempted by
Sanduleak and Philip (1978) and Weaterlund {1864).
In an earller account of tha capabilitles of ultra-fow
dispersion spectroscopy Beppu and Parthesarathy
(1977) have shown the great eese with which the
technique enables the detection of red objects. We
have, thaiafers, commenced & survey for red objects
In the LMC with the ald of microspectra taken with
the Kavalur 102-cm Ritchey-Chretlen reflector.

The gpaotra are obteined with the f/2 Cassegraln
slitleas spectrograph and cover a fleld of 40 minutes
of arc diameter. Esstman 103a-E emulslon and the
quartz three degree prism combina to glve spactra
from 3600 A to 6600 A that are 260 microns In
length. The spactra are unwidened and suffice to
portray the energy distrlbution Inthe atellar spectrum.
Exposures on the Large Cloud have seldom exceeded
20 minutes duration,

In this first llsting of red objects, we survey the
reglon of the 30 Doredus nebula. Subsequent [lste
will contain the satara [n the Bar and some of the
Shapley constellatlons., We have not made any
attempt to provide | magnitudes for the stars In our
list. We estimate that all red stars brighter than | =
13.0 are certainly coversd In our list. Such a
conoluslon la besed on the | magnitudes given by
Mendoza and Gomez.  The limiting magnitude thre-
shold can be varlable, for it depends on the seeing
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Table 1. Llat of rad stersin the direction of tha Large Cloud.

The X and Y aoord(nates refer ta tha ieft hand bottom cornerol K;:a[ur ‘;\g::dnza X cme Y oms Identlfication
. ez No, on flgurs
thas Hodge - YWWnght Atlas ee ofigin. Kavalur star numbars 1 to -
102 are on oha:t BAY and numbars 103 to 288 ars to be lacated
on Hodge - Wright Chart 54V, 62 80 18.11 3,62 2,3
B3 — 6.61 3.48 1
Kavalur  Mendoza X cma Yoms Identification 64 - 22.67 3.40 2
No, Qomez No. on figurs 66 44 2030 3.19 2.3
66 -_ 12,92 3.01 1.8
1 — 11,68 838 | &7 B 23.28 2,88 2
2 — e.88 8.84 1 ] 173 811 287 1.6
3 — 22.73 8.87 2 6o — 7.06 2.06 1
4 —_ 12,33 8.12 1 60 —_ 10.06 2,89 1.8
B —_ 11,62 7.60 1 a1 168 0.68 2.80 1.8
[ -— 1068 7.91 ] 62 —_ 882 2.70 1.6
7 — 11.00 7.1 1 a3 — 1902 287 2,3
] 16 22,588 8.78 2 84 —_ 24,88 2,62 2
2] —_— 8,00 6.83 1 a5 - 18.13 2,614 23
10 -— 8.19 8.82 1 88 - 15,69 2,60 1.3.4
1" —_ 880 8.5a 1 a7 - 8.60 240 1,8
12 - 12,1 8.48 1 as —_ 20.83 2,40 2.3
13 —_— 20,01 6.43 2 6a - 17.38 2.40 2,34
14 —_ 13.43 8.28 1 70 -—_ 11.45 2,37 1.6,8
1B —_— 1.80 6.18 1 M 129 11.88 ' 2.38 1.8
16 200 71 8.17 1 72 172 8.13 2,31 1.6.8
17 - 24.11 5.88 2 78 81 18.88 220 23
18 — 20,63 5.80 2 T4 107 14 02 2,13 14,6
18 —_ 13.80 6.83 1 76 —_ B, 14 2,11 1.8,0
20 — 7.33 6.70 1 18 - p.68 202 1.5.8
21 — 8,02 B.88 1 17 187 5.37 1.86 1,8,8
22 —_— 8.18 8.43 1 78 2 24.12 i.e8 2
23 181 1030 8.08 1 79 —_ 8,42 1.80 1.8,8
24 —_ 8,79 5.04 1 80 — 14,83 1.88 1346
25 131 11,08 5.02 1 81 - 18.40 1.63 2.3
28 a3 18.88 4.58 2 82 56 18.18 1.51 2,3
27 —_— 14 28 4,83 1 B3 — 18.68 1.80 1,.3.4,8
28 —_ 13.32 4,81 1 84 — 24,80 1.43 2
29 8 21.82 4,78 2 1) _— 20,72 1.43 -2
30 — 10.25 4.71 1 as 113 13.22 140 1,4.8
a3 — .87 4.70 1 87 — 11 87 1.39 1.5.8
a2 m £2.23 4,86 1 g8 50 18,68 1,38 2.3
a3 —_ 25.20 4,80 2 8s — 13.00 1.18 1.4,6
34 14 17.21 4.50 2 a0 — 10.78 118 14.,8,8
35 — 7.44 4,43 1 a —_ 12,50 1.10 1.4.8.8
38 — 24,08 4.43 2 82 181 841 0.56 1.6.8
37 — 11.12 4,42 1 83 128 11 99 0.02 1.6.8
38 —_ 8.78 4,32 1 B4 - 18.80 0.02 24
39 —_ e.80 4 30 1 a6 — 1263 0,81 1.4.8,6
40 —_ 20.08 4,22 2 ps 1 22,91 0.60 2,3
a1 133 11.60 417 1 87 - 12.49 0.80 1.4.8,8
42 — 1140 4,12 1 2 — 0.22 0.59 1,8,0
43 —_ 18.83 4.1 2 98 — 198.22 0.67 23,4
44 — 17.60 a.98 2 100 - 8.51 0.41 1,8.8
45 200 8.11 388 1 101 13 2273 0.31 2,3
48 188 8.98 3.88 1 102 _— 11.28 0.17 15,8
47 —_ 18,80 3.82 2 103 187 8,89 26.98 1.8,6
48 -_— 17.61 3.80 2 104 —_ 23,23 20.08 2
49 - 7.01 3.63 1 105 —_ 18.36 28.00 2,94
80 — 8.28 360 1 106 — 25 50 25.69 2
51 - 12.04 3.52 1 107 — 18.10 28,48 2345
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Kevalur Mendoza X cme Y oma Identif|cation Kevalur  Meandoza X cms Y oms Identiilcation
No, Gomez No. an figure No. Gomez No. on flgure
108 - 12.80 2B.38 2.3 194 4 22.80 22.83 3
108 - 11.88 28.38 1.5.8 188 B1 18.39 22.680 3.4
110 - 21.70 26.31 2.3 168 - 983 22.87 4,6.8
111 34 18.80 26 31 23 107 —_ 4.78 22.48 a
112 76 18.03 28.30 3.4.6 168 180 8.03 2247 5.8
113 — 7.82 25.26 1.6.0 168 127 10.80 2240 8.6
114 12 2180 25 20 2:3 170 - 16,58 2240 34,8
116 181 7.83 28.18 1,6,8 17 6 22,78 22.40 3
116 - 4,70 26 01 8 172 30 22.80 22 40 3
117 202 8.10 24,98 1.5.6 173 - 6546 2240 L
118 80 18.00 24,93 3.4,8 174 188 a87 22.40 5.8
118 - 9.51 24.87 4,6,6 176 168 8.82 2238 5.0
120 83 14.70 24.80 3.4,6 176 8 22.40 22.34 |
121 B4 18.21 24.80 2.3 177 — 8.72 22,32 B.8
122 - 17.84 24.80 2,34 178 _— 18.88 2232 34
123 - 3.80 24 80 8 178 114 1221 22.30 4,68
124 38 19.73 24.78 2,2 180 — 18.24 22.28 3.4
128 22 20,80 24,73 23 181 183 7.42 22.28 5.8
128 —_ 8.43 24.70 1.4,6.8 182 70 168,80 22.27 34.5
127 38 18.81 24,70 2,3 183 137 10.28 22.27 4,8.0
128 —_ 8.20 24.86 14.6,0 184 124 1148 22.28 6.8
120 147 8.78 24.88 14,50 188 177 8.14 228 8.8
130 - 18.10 24,58 2.3.4 188 - 12.30 22.22 4.5.8
131 - 8.00 24,56 1.4.5,8 187 183 7.88 22.21 8.8
132 88 17.88 24.82 2,34 188 - 13.00 22.20 34,56
133 43 18.00 24 50 2.3.4 188 - 18.38 22.20 3,48
134 42 18.10 24,48 234 180 188 871 22.18 5.8
138 - 2088 24.45 8 191 112 12,27 22.12 4,5.8
138 — 8,20 24.38 14.5.8 182 41 19.18 22,12 3.4
137 - 12.80 24.20 3.4.6,8 183 188 8.63 22.10 6.8
138 184 0.32 2418 1.6.8 104 170 B.6a 22.10 8.8
138 -~ 1178 23.84 4,6.8 188 - 18.93 22,10 3.4
140 - 88p 23 B8 1,60 198 3 22.84 22.10 3
141 — 2.79 23 88 i) 187 §2 18.30 22,02 3.4
142 -— 2335 23.78 1,23 188 176 8.24 22,01 5.8
143 -~ 7.88 23.76 5.8 188 - 10.32 21.98 4,5.6
144 - 7.89 23.68 1,6.6 200 77 1688 21.88 3.4.8
148 16 2132 23.48 2,3 201 - 18.42 21.08 3.4
146 27 20.80 2343 2,39 202 174 8.40 21.85 5.8
147 - 8.569 23.42 4,8 203 23 20.80 21.64 3
148 kA | 16.63 23.28 34,6 204 - 19.18 21,52 3.4
140 186 712 232 5,0 206 3 20,41 21.80 3
180 84 16.32 23,12 34.6 208 - 16.43 21.88 34
181 - 18.81 23.09 34,8 207 — 1737 21.78 3.4
182 as 16.186 22.98 34.6 208 - 19.10 21.76 3.4
163 - 11.80 22.04 4,58 200 136 10.41 21.713 45,8
164 - 168.21 22.87 3As 210 178 2.08 21,72 8.8
156 — 4.70 22,87 |} 21 184 8.31 21.08 8.8
156 194 7.04 22.85 B0 212 163 8.32 21.83 B.6
157 82 14,70 22,78 34.5 213 188 7.80 2.4 8.8
188 - 10,38 22.77 458 214 180 7.74 21,58 8.8
189 0] 17.28 22,77 3.4 216 36 19,78 21,86 3
160 7 22,20 22,76 3 218 - 4.33 21,60 8
181 -_ B.28 2271 8 217 —- 6.82 21.48 8,8
182 132 10.88 22,70 8.8 218 - 11.83 21.47 458
103 - 8.05 22,68 8 219 - 22.91 21.40 3
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Kavalur Mendoza X oms Yoms Identiflcation Kavalur Mendoze X oms Y oms |dentifioation
No. Gomoz No, on figure No.  QGomsz No. on figurs
221 85 15.20 21.36 2,48 278 122 11.ar 18,66 5.8

229 _ 8.69 21.20 5.8 279 100 14,39 18.63 3,46
228 18 248 10 3 280 - 108 1862 3.4
224 — 20.09 2100 3 281 - 10.23 18,62 5.8
226 1286 1083 2007 45,8 282 118 11.66 1861 6.8

228 148 0683 2082 60 283 178 621 1848 6.8
227 117 1180  20.88 45,8 284 82 17.43 18.33 3.4
228 109 12,62 20,70 2.4,6,8 286 143 10.08 18.30 8.
220 91 1481 20,70 IAE 288 97 14.68 18.23 3,4,5
230 —~  fa4d 2070 3488 267 - s 1810 6.8

231 119 11.48 20,08 B.8 268 az 20.23 18.02 3
232 182 7.82 20 86 5.8 289 184 730 17.84 6
239 B8 1483 20.84 34,5 260 79 1062 1778 3.4
234 a3 1983 20,69 3 261 - 5,78 17.70 8
235 . 2.62 20 58 5.6 202 80 16.60 17.69 3.4
238 — 1480 20,67 34,8 263 189 6.83 17.68 8
298 _ 7.87 2048 5.8 206 134 10.84 17.31 6
240 — 19,87 20.99 a3 207 156 9.33 17 27 6.8
241 148 9.72 20.38 6.8 298 160 9,10 17.00 8
::; i’ :;:; ig:ig 3'4': and the reilability of an estimate of the | magnituds.
244 - 14.02 20.22 3,4,6 Stare listed by Mendoza end Gomez as of magnitude
248 116 11 8 20.13 5.8 13.2 are stleast three quarters of a magnitude
248 - 18.36 2012 3 brighter than the limit detectable on the exposurs.
247 - 1380 20.10 8.4.8 Thia argument would, howsver, be of Intarest only
m "’_’ 1:‘: 13'212 3.:": when a discussalcn of survey completeness and effects
260 144 0.98 19.90 B8 of selection are made prior to studies of trus
261 -~ 1083  10.89 5.8 distribution. :
262 = 11.78 1987 6.8 Table 1 conteins a listing of the red objects
253 :: 15"2‘; 10.73 348 detected, The first column gives the Kavalur number
::: 173 11;22 :g:zg 3;:: of the star, followad by the number in the Mendoza-
258 118 12,68 18,62 5,8 Gomez catalogue. Ths third and fourth columns
257 67 17.87 15.80 3,4 rofer to the dlstance of the object on the Hodge-
288 72 18,28 10.57 34,6 Wrlght Atlas with the bottom-isft corner as orlgin.
268 - 878 19 60 6.0 Stars with numbera 1 to 102 have X, Y measures on
260 25 2°-°:' 19-:3 3 Hodge-Wright chart number 63V, while numbers 103
s - e e o to 298 are to ba located on Hodge-Wright chart 54V,
263 101 1417 18.27 3,4.5 Figures 1 to 6 are eniargemants of the micorspectra
284 - 14,82 15.24 34,6 fialda used in the study, with the red objects marked
266 181 8.00 19,22 8,6 on them to enable identlfication. Flgure 7 deplcta the
200 e1 16,68 18.18 3.4.6 coordinates of the fields observed.

287 29 20,43 18.18 3 Heferencss

288 58 18 00 18,11 94

266 - 10,78 19.10 4 Bl;plt’h s:! :. 1\;.;1Paznlrsamhy. M., 1977, Kodalkana! Obs.

ull. Sar. A, . 2, 1.

T B W E ke Gome T 178, Al wton, S, et
272 141 10.03 18.00 6.0 . :

273 136 10.40 18.78 B8 Slar:dsll;;.nk, N., Philip, A. @. D.. 1878, Buil. Amsrican astr, Soe.,
274 138 10.20 18.66 5.8 Westerlund, B, E., 1960, Unpesis sstr, Obs, Ann., 4, No. 7.

275 - 8.1 18,02 5.6 Waesterlund, 8 E.. 1864, [AUfURS| Symp. 20, p239, sda. F.J. Kart
276 140 10,12 19,60 5.8

A.W. Rodgers, Austrelian Acad, Soi, Canberre, Austrella.
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Red stars in the direction of LMC, Chart centre has 1950 coordinates; R. A, Gh41.4m Dec. — 68° 521,
North is at the top and east towards the lsft,
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Fig. 2. Aad stars in the direction of LMC, Chart centre has 1950 coordinates: R, A, Gh 34.7 Dec. — 68° B2I,
North is at the top and east towards the leflt.
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Red stars in the direction of LMC, Chart centre has 1960 Coordinates; R, A, 6h 36,6m Dac, - 69° {0l
North 1s at the top and east towards 1he left.
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Fig. 4, Red stars in the diraction of LMC.  Chart cenlre has 1960 cootdinates; R A, 5h38.7m Dac. — 8582 10!,
North is at the top and asst towards the left
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Fig. 5, Rod stars in the diraction of LMC,  Chart centre has 1960 coordinates; R, A. Bh40 7m pge — 690 101,
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Fig, 6. Rad stars in the direction of LMC  Chsrt centre has 1950 coordinates, R, A, 6k 42.3m Dec, — 69 101,
North is at the top and east towards the left.
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Fig. 7. LMC flekis 1 to & and thalr 1976 oquatorial coordinates.
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