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ABSTRACT

A veloclty curve of the spsctroscopic binary 'Delta Orionis’ has boen obtnined from the
spoctrograms taken ai Kodaikanal during the years 1968-70. The orbital elements derived are in
good agresment with earlier valuea except for the longitude of perlastron ‘a’. The period of
Totatlon of the line of apsides Ia foand to be 208 yoars.
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INTRODUCTION

The star Delta Orionis is & well known spectroscopic binary, which has
drawn the attention of several investigators F; artmann, (1904), F. C. Jordan
%91“'4), R. H. Curtiss (1914), A. Hnatek (1920), W.J. Luyten, O. Siruve and

- W. Morgan ](1939), P. Pismis, G, Haro and O. Struve (1950), G. R. Miczaika
(1951)] The values of P, e and K found by all these investigrtors are in good
agreemeni except that Miczaika finds & lower value for K and e. There is somo
evidence for apsidal rotation, but there is too large & scatter in the values of
the longitude of periastron w, to reach any conclusfon. Since the Iast investigation
of this system was that of Miczaika in 1950, the star was placed on the regular
binary star programme of the Kodaikanal Observatory.

OBSERVATIONS

'The spectrograms were taken on Eastman Kodak ITa-O emulsion, durlng the
period 1968-70 with the grating spectrograph atiached to the 50om Cassegrain
rcflector. The projected sfit width wes 20 micron- and the spectra had a dispersion
of 47A/mm at » 4340A. All the spectra were measured by one observer SJV’N?
The wavelengths used for radial velocit%{hdeterminaﬁon are listed in Table 1.
The observations are given in Table 2. e phases where computed from

To = JD 2428382.263-59,732357

following Pismis, Haro and Struve. The observations were then combined into
eleven normal places of equal weight and are listed in Table 3.

TApLr 1|
Wavelengths used for radial velocity determination
Wavelength A Line
4471 .48 Hel
4340 .47 Hy

4101.74 H3
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Wavelength A Line
4026.36 Hel
3970.07 He
3889.05 H8

TABIL 2

Radial Velocity measures of Delta Orionis

Plate Julian Day Phase . Radial No. of

No. of from Node Velocity lines

Observation (Period) Km/Sec. mcasured

2440000 +

847 216.616 0.413 — 7 5
53 218.326 781 4 49 6
57 222.422 496 -7 3
5% 223,228 636 — 35 6
66 226.099 137 -| 98 6
884 230.385 0.885 -+ 92 4
93 232,153 193 + 60 6
904 234,142 543 — 76 5
10 239,131 411 — 88 5
I 239.153 415 — 59 4
915 240.126 0.584 — 52 3
26 243,133 109 +105 6
38 247.334 842 + 81 6
50 250.286 357 — 69 4
53 256.226 393 — 175 6
958 264. 181 0.781 + 35 6
68 268,142 472 — 81 6
76 271,276 018 +104 6
79 272.097 162 + 64 6
88 273.228 359 — 63 5
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Plate Julian Day Phase Radial No. of

No. of from Nodec Yelocity lines

Observation (Period) Km/Sec. measured

2440000 +

995 274.214 0.531 — 91 6
1005 279.229 A06 — 41 4
I5 282.161 917 +106 6
2] 283.169 093 + 95 6
27 284.18!1 270 — 05 6
1030 288.164 0.964 + 97 6
45 293.152 835 + 44 6
1119 590.104 637 — 36 5
27 591.097 810 + 40 ]
3l 591.316 849 4+ 55 5
1136 592.163 0.996 + 142 4
39 592.364 031 4103 5
40 593.194 176 + 59 5
43 594. 146 342 — 17 4
51 597.308 894 4 87 4
I159 598.262 0.060 +4- 89 6
85 614,292 857 4+ 90 5
89 618.242 546 — 94 6
94 624.260 596 — 52 4
o8 630.251 641 — 42 3
1199 631.143 0.796 <+ 65 4
1202 632.214 983 + 87 4
05 633.215 158 + 72 5
08 643.226 904 + 68 5
11 644,206 075 +112 5
1217 648.221 0.776 + 19 5
23 650.235 127 + 90 4
26 651.228 300 — 39 4
29 655.163 087 +115 5
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TasLL 3

Normal poaints

Radial Radial
Phase [rom Velocily Velocily O0-C
nodc (Observed) (Calculated) Km/Sec
Km/Sec. Km/Sec.

0.00 +-108 +109 — |
10 - 98 + 95 43
17 + 94 + 64 0
30 — 20 — 22 + 2
39 — 67 — 69 4 2
51 — 82 — 81 — |
58 — 66 — 63 — 3
64 — 38 - 37 — 1
79 + 4l + 4l 0
85 + 68 + 70 -2
90 -+ 88 + 89 -
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ORBITAL ELEMENTS

The preliminary orbitel clemonts were obtained by the Lehman- Fjjpeq
method and the eloments were corrected by a least squarc solution following
Sterne (1941). The preliminary and final elements with their probable errorg are
given below:

Elements Preliminary Final
v -+ 15 Km/Sec. + 14'84 -5 Km/Scc
97-0 Km/Sec. 965 + -7 Km/Sec
e 0000 0+066 4. *005
w 106°58' 4 [4°3
To ID 244043741 JD 2440437-4]1 4.-0!

The computed velocity curve along with the normal points is shown in Figure 1.
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Fig.| RADIAL VELOCITY CURVE OF OELTA ORIONIB

Luyten, Struve and Morgan have discussed the earlier observations and
tabulated the elements obtained by various investigators. The subsequent inves-
ligationg.fogether with the preseni one have been added (o the above table and
are givell Table 4 for ready comparison,
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~Figure 2 is a plot of the longitude of periastron « and the ycar of ils deter-
imination. Excepting the values of » determined at Vienna and Heidolberg (bd\_Jr
A, Hnatek and (? R. Miczaika respectively), the rest fall on a straight line wit
5110% slope 1°-73/year. We derive from this valuc a period ol apsidel rotation of
years.
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