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SUMARIO

Hemos  hecho observaciones  fotométricas v espectroscopicas de algunas estrellas listadas en el Catilogo de Estre-
llas Brillantes. La fotometria fue obtenida en el sistema U, B, V, R, I, I. K, L. M, N, Los espectros se tomaron en dos
dispersiones, 128 A/mm v 8.7 A/mm, en el azul,

Estas estrellas se escogicron por tener paralajes trigonométricas grandes v ser de tipo espectral tardio (K v M en
el sistema de Mount Wilson),

Los datos espectroscopicos v fotométricos combinados indican que las estrellas bajo estudio son gigantes amari-
llas y rojas. La mayoria de ellas posiblemente sean un poco menos luminosas v oasi pertenezcan a la frontera inferior
de Ta clase de luminosidad 111 (en el sistema de Yerkes).

In ningun caso se confirmaron las caracteristicas de estrellas subgigantes. derivadas de las paralajes trigonomé-
tricas,

ABSTRACT

We have made U, B, V. R, I, [, K. L., M, and N photometric observations for a group of stars contained in The
Bright Star Catalogue. We also have made spectroscopic observations, in the blue region, for most of the stars. We
have used 128 A/mm and 8.7 A/mm dispersions,

We have chosen this group of stars because of their large trigonometric parallax and late spectral type (K and
M on the Mt Wilson system).

The combined spectroscopic and photometric data indicate that the stars under study are vellow and red giants.
Perhaps, the majority of them are lower border-line giants.

Our data do not confirm the subgiant characteristics devived from the measured trigonometric parallaxes.

I. Introduction

During the course ol our multicolor photometric observations of red objects, we have noticed
that there are some late type stars, contained in The Bright Star Catalogue, which have rather large
measured trigonometric parallaxes. We have obtained spectra in the blue region, at The Kitt Peak Na-
tional Observatory, and photometry covering the spectrum from 0.3 to 10 microns at The Lunar and
Planetary Laboratory, University ol Arizona and The Observatorio Astronomico Nacional, University
ol Mexico, for this group ol stars. '

. The Observations

Spectra ol nine late-type stars, suspected of subgiant characteristics, were taken with the grating
spectrograph attached to the 36-inch telescope of the Kitt Peak National Observatory. The dispersion
is 128 A/mm. Spectral types and luminosity classes were assigned to the stars according to the criteria
ol the Yerkes revised atlas system (MK-type) outlined by Morgan (see Johnson and Morgan, 1953) .
Spectra of four of these stars were also taken at the Coude spectrograph ol the 84-inch telescope ol
the Kitt Peak National Observatory. The dispersion is 8.7 A/mm. All the plates were obtained in May
1965. Unbuaked ITa-0 plates were used.

The multicolor photometric data were obtained with the apparatus described elsewhere (see,
for example. Mendoza and Johnson, 1965), attached to the 40-inch telescope ol the Observatorio As-
tronomico Nacional, University of Mexico, and the 28-inch telescope of The Lunar and Planetary
Laboratory, University ol Arizona.

The results of the photometric and spectroscopic observations are given in Tables 1 and 2. The
columns of Table 1 contain, first, the numbers (BS) in the Yale University Catalogue of Bright
Stars (1964) : second, the constellation names; third, the spectral type, as published (Wilson, 1952) ;
fourth, the type on the MK-system; and fifth through fourteenth, the multicolor photometric data.
The columns of Table 2 give, first, the BS numbers; second, the intensity of the bright reversals in H
and K. These estimates of the emission intensity were made on Wilson and Bappu’s (1957) system.
Fourth, the measured H and K line widths, in kilometers per second.

* Visiting Astronomer, 1965 at The Kitt Peak National Observatory, U, S, A. and The
Lunar and Planetary Laboratory, U. 8. A,

*# Lunar and Planetary Laboratory, University of Arizona.
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FABLE |1

The photometric and the spectroscopic data

Spectral Ty pe

BS Name MW, MK Vv UV BV V-R VI V-] VK V-L V-M V-N
1355 e Ret Se K5 — 444 216 106 083 187 1.87 247 — —— __
4671 e Mus  Sg M6 sx MT. euer s DER SRS aan G sl e o oo
1949 40 Com  Sg M5 M5 II 562 322 158 203 385 473 586 619 591 ——
5192 9 Cen S¢ M6 M4 11T 420 292 149 214 401 452 579 596 564 545
5603 o Lib Sg M4 M4 111 826 863 1.69 159 282 854 472 479 447 ——
5824 42 Lib Sg K4 K4 H1 495 281 132 094 162 208 284 297 274 ——
5924 ik Se MO K4 III 545 354 158 1.25 222 294 393 413 381 ——
5982 2 Her S¢ M3 M3 III 587 3862 1685 149 276 356 4.61 484 440 ——
7120 ¥ Sgr Se K5 K8 III 498 281 133 093 160 218 290 807 291 ——
7817 ol Se K¢ K3 III 608 300 144 118 196 265 358 865 338 ——
7420 u Aql S¢ K4 K3 HI 444 241 118 086 145 200 278 282 244 ——
8061 o Se Kb G323 IVE 8587 168 040 —— =— = == som e e
9089 30 Psc S¢ M3 M3 III**441 347 163 1.56 297 377 485 508 4.87 4.67

* Cousin and Stoy, 1963,

** Keenan, private communication,

TABLE 2

High Dispersion Spectroscopic Dalta

BS Int.  W(Km/sec)
h192 2 91
56035 5 6
5932 3 82
7429 2 70

1. The observed spectval enervgy distributions

The observed spectral energy distribution lor several stars selected from Table 1 have been plot-
ted in Figures 1 and 2. Figure 1 shows the spectral energy distributions relative to that of an MO 111
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Fig. 2.—The spectral energy curves for stars selected from Table 1 and p U Ma (MO 111}
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Fig. 1.—The spectral energy curves for stars selected from Table 1.
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stars (Johnson, 1964, Table 3). Figure 2 shows the spectral energy curves computed with the aid of
the absolute calibration derived by Johnson (1965) and have been normalized to unity at the maxima.
The curve for w U Ma (data from Johnson, 1964, Table 2), MO 111, is shown for comparison. We no-
tice, Irom both ligures, the similarities among the stars, taking into account the different elfective tem-
peratures.

TABLE 3

Devived data

Absolute Visual Magnitude, M.,

BS (") Trig. Ca ll MK BG: (%K)
1355 0.058 +2.8 —— —— —0.40 4550
4671 0.038 +2.1 — o - —
49449 0.042 + 3.7 = —0.5: —2.88 2850
5192 0.025 +1.2 —1.1 —0.5: —-2.79 3075
5603 0.056 +2.0 +0.4 —0.5: —1.80 3230
5824 0.042 + 3.1 — —0.3 —0.54 4310
5924 0.023 123 — —0.3 —1.22 3500
5032 0.031 +2.8 —0.2 —0.5 —1.76 3200
7120 0.034 2.6 e —0.3 —(.58 4140
7317 0.033 F3.7 — —0.2 —0.99 3670
7429 0.038 +2.5 +1.2 —0.2 —0.46 4240
8061 0.040 + 3.7 —— S| - ——
Y089 0.007 —14 — —0.2 —1.94 3110

IV. The bolometric corrections and effective temperatures

We have computed the bolometric corrections, BC, lor the stars in Table 1, following the pro-
cedure outlined by Johnson (1964). This procedure consists primarily of a simple numerical integra-
tion under the spectral energy distribution, after conversion to absolute units. The results of this in-
tegration are then compared with the corresponding value for the sun.

We have also computed the effective temperatures, Te, by the procedure of Johnson (1964) . This
procedure, which uses a color index, (R + I) — (] + K). centered around the wavelength of one
micron, was derived from the total fluxes, as computed above, and the measured angular diameters
ol ten stars. The effective temperature calibration depends for the cooler stars, primarily upon K
and M giants. Such stars have elfective temperatures in the range around 3000 °K, and the peak ra-
diation ol a black body of this temperature falls in the neighborhood of one micron. Therefore, this
techniques should give us good effective temperatures for the stars in Table 1.

These bolometric corrections and elfective temperatures are listed in the last two columns of
Table 3.

. The absolute bolometric magnitude-effective tempevature diaoram
& ]

Since the trigonometric parallaxes of all the stars in Table 1 have been measured (Jenkins,
1952 and 1963), we were able to compute the absolute visual magnitudes, M,. This quantity also can
be obtained for the stars in Table 2 with the aid of the calibration by Wilson and Bappu (1957) .

The derived data are given in Table 3. The columns ol this Table contain, first, the BS num-
bers: second, the trigonometric parallax (Jenkins 1952, 1963) : third, fourth and fifth, the computed
absolute magnitudes from the trigonometric parallaxes, from the widths of the bright reversals in H
and K, and the MK types (see Keenan, 1963), respectively; sixth, the bolometric corrections; and sev-
enth, the ellective temperatures.

The absolute bolometric magnitude-effective temperature for the stars in Table $ is shown in
Figure 3. The lines represent, the zero-age main sequence (ZAMS) from Johnson (1964) and the Lu-
minosity Class TI1 (giant) sequence, computed from the bolometric corrections and effective tempera-
tures of Johnson (1964, Table 3) and the absolute visual magnitudes of Keenan (1963). We notice
from this figure that the data from the trigonometric parallaxes (filled circles) lie mostly below the
giant sequence, in agreement with the Mt. Wilson types. The data from the Ca II emission lines (open
circles with a central dot) lie closer to the giant sequence. The data from the MK types (crosses) lie
quite near to the giant sequence.
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Fig. 3.—The BT diagram for stars in Table 1. The lines are the zero-age main sequence (ZAMS) and the se-
quence of K and M gianis of Luminosity Class I, Filled circles represent the data derived from the trigo-
nometric parallaxes. Circles with a central dot represent the data from the H and K line widths. Crosses re-

present the data from the low {ii.\'j!f':'.kir:r: spectra,
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Fig. 4.—Color-magnitude diagram for the stavs in Table 1. Heavy and dotted lines ave from Wilson (1959).
Circles with a central dot have M, from trigonometric parallaxes. Crossen have M from Ca II emission-lines.
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VI. Discussion

We have presented multicolor data, over the range in wavelength from 0.3 to 10 microns, and
high and low dispersion spectra lor a number ol late type-stars. I we could accept the absolute mag-
nitudes derived [rom the trigonometric parallaxes as the best ones, most of the stars in Table 1 would
fall well to the right and below Wilson’s (1959) dotted boundary line, when plotted in Wilson's (M,,
B—V)-diagram (see Figure 1), Wilson (1959) concl ded from his dotted boundary line that the age
of the oldest stars in our galaxy is about 10 years.

The validity of this interpretation depends upon the quality of the trigonometric parallaxes.
Three stars in Table 1 appear in both Jenkins (1952, 1963) catalogues ol Stellar Parallaxes. These
stars are listed in Table 4. The columns of this Table give, first, the BS numbers; second and third,
the trigonometric parallaxes, 1952 and 1963, respectively; fourth and fifth, the derived visual absolute
magnitudes [rom these parallaxes: and sixth, the difference between these two visual absolute magni-
tudes. We notice from Table 4 that all the new parallaxes are much smaller than the older ones
making the stars lie closer to the giant sequence.

TABLE 4

Quality of trigonomelvie parallaxes

BS (") () M. (1) M, (2) AM,
5192 0.049 0.025 +2.7 412 + 1.5
5924 0.054 0.0235 3] +2.8 +0.8
9089 0.045 0.007 +2.6 —1.4 +4.0

There is more evidence which makes us doubt the quality of the trigonometric parallaxes, name-
ly, our own spectroscopic data: lirstly, the low dispersion spectra indicate Luminosity Class 11; sec-
ondly, the H and K line widths suggest lower border-line giants; and thirdly, the intensity ol these
emissions is not low. If there is the same correlation, in main-sequence stars and the stars in Table 1,
in the sense that chromospheric activity diminishes with time (see Wilson, 1963 and Wilson and Sku-
manich, 1964), then the emission intensities given in Table 2 would not suggest very old stars. Of
course, il the stars are spectroscopic binaries which exhibit emission, such stars might have more cromo-
spheric activity than their ages would suggest. As far as we know, BS 7120 is the only spectroscopic bi-
nary of the stars in Table 1. Furthermore, it also is a high velocity star.

A statistical analvsis of the motions of the stars in Table I, under way by van de Kamp and
Mendoza, gives a secular parallax which is lower than the average trigonometric parallax ol this group
ol stars, suggesting again, that they might be lower border-line giants.
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