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SUMARIO

Hcmos hecho observaciones fotomélricas y espectroscópicas de al~unas estrellas lisiadas en el Cal;íIo~o dc Eslre-
lIas nrillalllcs. La fOlomelría fue obtenida en el sistema U. n. v. R. I. .l. K. L. M. :\. Los especlros se lomaron en dos
dispcrsioncs. 128 Ajmm y 8.7 A/mm. cn el allll.

ESlas estrcllas se esco~ieron por tener paralajcs trigonom{'lricas ~randes y ser de tipo espectral tardío (K y " en
cl sislema de ~Iount Wilson).

Los dalos cspectroscópicos y fotométricos combinados indican que las estrellas bajo estudio son ~i~antes amari-
llas y rojas. La mayoría de ellas posiblementc sean un poco menos luminosas y así pertenezcan a la fronlera inferior
de la clase de luminosidad 111 (en el sislema de Yerkes).

En nin~ÚII caso se confirmaron las caracteríslkas de eSlrellas sub~i~antes. derh'adas de las paralajes Iri~onom{'-tricas.

AnSTRACT

"'c ha\'e made U, n, V, R. 1, J, K. L. ~r. aUlI N photomelric observations for a group of stars conlained in The
nri~ht Sial' Catalogue. 'Ve also havc made speclroscopic obsenalions. in Ihe blue re~ion, for mosl of Ihe Slars. ,re
have uscd 128 Ajmm alld 8.7 A/mm dispersiolls.

\Ve ha\'c chosen this group of stars because of Iheir lar~e lri~onomelric parallax alld lale speclral Iype (K and
l\I on the ~h. "'ilson syslem).

The combined spectroscopic amI pholomelric data indicate Ihat Ihe slars under study are yellon' all(l red ~iallls.
Perhaps. the majoril}' of thcm are 10n'cr bonler-line giants.

Our data do nol confirm thc sub~iant cbaraclerislics derived from Ihc measured trigonomelric parallaxes.

l. lntrodl/ctio/l

During the course of 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 u'igonometric parallaxes. 'Ve have obtained spectra in the blue region, at The Kitt Peak Na-
tional Observatory, and photometr)' covering the spectrum from 0.3 to 10 microns at The Lunar amI
Planetar)' Laboratory, Universit)' of Arizona amI The Observatorio Astronomico l\'acional, University
01' Mexico, for this group of stars.

l/. The OÚservatio/ls

Spectra of nine late-type stars, suspected of subgiant characteristics, were taken with the grating
spectrograph attached to the 3fi-inch telescope of the Kitt Peak National Observatory. The dispersion
is 128 A/mm. Spectral types ami luminosity classes were assigned to the stars according to the criteria
o[ the Yerkes revised atlas system (i\IK-type) outlined by Morgan (see Johnson ami Morgan, 1953).
Spectra 01' four of these stars were also taken at the Coude spectrograph of the 84-inch telescope 01'
the Kitt Peak National Observatory. The disp~rsion is 8.7 A/mm. All the plates were obtained in Ma)'
] %5. U nbaked Ha-O plates were used.

The multicolor photometric data were obtained with the apparatus described elsewhere (see,
rOl' example, Mendoza ami Johnson, 1965), attached lO (he 40-inch telescope o[ the Obserntorio As-
tronomico l\'acional, University of Mexico, and the 28-inch telescope 01' The Lunar and Planetar)'
Laboratory, University o[ Arizona.

The results of the photometric and spectroscopic observations are given in Tables 1 ami 2. The
columns o[ Table 1 contain, first, the numbers (BS) in the Yale University Catalogue 01' Bright
Stars (1964); second, the constellation names; third, the spectral type, as published (Wilson, 1952);
rourth, the type on the MK-system; amI 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 vVilson ami Bappu's (1957) s)'stem.
Fourth, Ihe measured H and K line widths, in kilometers per second.

·Visitin~ Astronomer. 1965 al The Kit! Peak Nalional Observalory, L'. S. A. and Thc
Lunar and Planetary Laboratory, U. S. A.

.. Lunar and Planetary Laboratory, University of Arizona.
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TABLE 2

Higli J>ispersiol1 SPectroscoPic J>ata

11l. Tlie observed spatral I'I/I:rgy distriblltiolls

The observed spectral energy distribution for several stars sclected from Table 1 have becll plot-
ted in Figures 1 and 2. Figure 1 shows the spectral energy distributions rclative to that of an MO JJ[
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Fig. 2.-'íhe sJ}ectl"al tmergy CllIlIeS fOI" stars selected frDm Table 1 alld 11 U Ma (MO 111).
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TABLE

The PllOt01l1ctricalld the spatrosropir data

SjJatral Typc
ns Na/nl' Alt. IV. AlK V U-V U-V V-R 1'-1 1'-1 V-K V-L V-1\1[ /'-N

1355 E:Re! Sg K5 - 4.44 2.16 1.06 0.8" 1.37 1.87 2.47
4G71 E: M liS Sg M6 - 4.1G 1.55
4949 40 Com Sg M5 ;\15 lB 5.62 3.22 1.58 2.03 3.85 4.73 5.86 6.19 5.91
51!/2 2 Cen Sg Mó M4 III 4.20 2.92 1.49 2.14 4.01 4.52 5.79 5.96 5.G4 5.45
5G03 u Lib Sg M4 M4 III 3.26 3.63 1.69 1.59 2.82 3.54 4.72 4.79 4,47
5824 42 Lib Sg K4 K4 III 4.!)j 2.84 1.32 0.94 1.62 2.08 2.84 2.97 2.74
5924 -- Sg MO K 4 BI 5,45 3.54 1.58 1.25 2.22 2.94 3.93 4.13 3.81
5932 2 Her Sg M3 M3 III 5.37 3.G2 I.G3 1.49 2.76 3.56 4.61 4.84 4.40
7120 ... Sgr Sg K5 K 3 III 4.98 2.84 1.33 0.93 1.60 2.18 2.90 3.07 2.91
7317 -- Sg K4 K3 III G.08 3.00 1.44 1.13 1.% 2.65 3.58 3.65 3.38
7429 ft Aql Sg K4 K3 JII 4.44 2.41 1.18 O.RG 1,45 2.00 2.73 2.82 2.44
80GI -- Sg K 6 G 3 JV* 5.67 1.69 0.60
908!' 30 Psc Sg M3 M3 1I1**4AI 3.47 1.63 1.56 2.97 3.ii 4.85 5.03 -1.R7 4.67

ns 111t. 1J1(Kllljsa)

5192 2 91
5603 3 76
5932 3 82
7429 2 70
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slars (Johnson, 1964, Table 3). Figure 2 shows the spectral energy curves computed with the aid ol
the absolute calibration derived by Johnson (1965) amI have been normalized to unity at the maxima.
The curve lor l' U Ma (dala from Johnson, 1964, Table 2), MO lB, is shown lor comparison. We no-
lice, lrom both figures, the similarities among the stars, taking into account the diHerent eHective tem-
peratures.

IV. The bolometrie eorrectiolls and effeclive tCll1pcratllres

'Ve haYe computed the bolometric corrections, BC, 1'01'the stars in Table 1, folIowing the pro-
cedure outlined by Johnson (1964). This procedure consists primarily of a simple numerical integra-
tion under the spectral energy distribution, aher conversion to absolule units. The results 01' this in-
tegration are then compared with the corresponding value 1'01'the sun.

\\Te ha ve also computed the effective temperatures, Te, by the procedure 01'Johnson (1%4). This
procedure, which uses a color index, (R + 1) - (J + K), centered around the wavelength 01' one
micron, was derived from the total fluxes, as computed above, amI the measured angular diameters
01' ten stars. The eHective temperature calibration depends for the cooler stars, primarily upon K
amI M giants. Such stars have eHective temperatures in the range arounel 3000 °K, amI the peak ra-
diation o[ a black body ol this temperature falIs in the neighborhood of one micron. Therefore, this
technigues should give us good effective temperatures lor the stars in Table l.

These bolometric corrections amI effective temperatures are listed in the last two columns of
Table 3.

1'. The absolllte bolomelric magllitllde-effective /('l/1peralllre diagram

Since the trigonometric paralIaxes of alI the stars in Table 1 have been measured (Jenkins,
1952 amI 19(3), we were able to compule the absolute visual magnitudes, ~r,.. This quantity also can
be obtained for the stars in Table 2 with the aid of the calibralion by 'Vil son ami Bappu (1957).

The derived data are given in Table 3. The columns 01' this Tablc contain, [irst, the BS num-
bers; second, the trigonometric paralIax (.Jenkins 1952, 19(3); third, lourth and lifth, the computeel
absolute magnitudes from the trigonometric paralIaxes, from the widths of the bright reversals in H
amI K, and the MK types (see Keenan, 1963), respectively; sixth, the bolometric corrections; and se\'-
enth, the effective temperatures.

The absolute bolometric magnitude-eHective temperature for the stars in Table 3 is shown in
Figure 3. The lines represent, the zero-age main seguence (ZAMS) from Johnson (1964) and the Lu-
minosity Class III (giant) sequence, computed from the bolometric corrections amI eHective tempera-
tures o[ ]ohnson (1964, Table 3) and the absolute visual magnitudes of Keenan (1963). We notice
from this figure that the data from the trigonometric paralIaxes (CilIeel 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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TABLE 3

Dcrived data

A bsolllte Vimal Magnitllde, M,.
BS :n(") Trig. Ca Il MK B.C. T, (0K)

1355 0.058 +2.8 -- -- -0.40 4530
4671 0.038 +2.1
4949 0.042 +3.7 -- -0.5: -2.88 2830
5192 0.025 + 1.2 -1.I -0.5: -2.79 3075
5(j03 0.056 +2.0 +0.1 -0.5: -1.80 3230
5824 0.042 +3.1 -- -0.3 -0.54 4310
5924 0.023 -1-2.3 -- -0.3 -1.22 3500
5932 0.031 +2.8 -0.2 -0.5 -1.7(j 3200
7120 0.034 +2.6 -- -0.3 -0.58 4140
7317 0.033 +3.7 -- -0.2 -0.99 3670
7429 0.038 +2.3 + 1.2 -0.2 -0.46 4240
8061 0.040 -1-3.7 -- +3.1
9089 0.007 -lA -- -0.2 -1.94 3110
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VI. /JisC1/ssioll

\Ve have presemed multicolor data, over lhe range in wavelength from 0.3 LO 10 microns, ami
high amI low dispersion spectra for a number of lale type-stars. If we could accepl lhe absohlle mag-
nitudes derived from lhe lrigonomelric parallaxes as lhe best ones, most of the slars in Table I would
fall well LO the right amI below \Vilson's (1959) dOlled boundary line, when plotted in Wilson's (l\L,
B-V) -diagram (see Figure 4), Wilson (1959) concl ded from his dotted boundary line lhat lhe age
of lhe oldesl stars in our galaxy is about 10111years.

The validity of this imerpretation depends upon lhe qualily oE the lrigonomctric parallaxes.
Three slars in Table I appear in bOlh Jenkins (1952, 1963) catalogues of Slellar Parallaxes. These
Slars are listed in Table 4. The columns of lhis Table gi\'e, first, lhe BS numbers; second amI lhird,
lhe lrigonometric parallaxes, 1952 and 1963, respectively; fourth amI fifth, the derived visual absolllle
magnitudes I'rom dIese parallaxes; ami siXlh, the diHercnce between lhese two \'isual absolllle magni-
tudes. \\Te nOlice from Table 4 lhat all the new parallaxcs are much smaller lhan lhe older ones
making lhe slars lie closer LOlhe giant scquence.

There is more evidel1<'e which makes us doubl lhe quality 01' lhe lrigonomelric parallaxes, Ilamc-
1)', our own spectroscopic dala; firstl)', lhe low dispersion spenra indicale LuminosilY Class lB; sec-
ondly, the H amI K line widths suggest lower border-line giants; ami thinlly, the intensity of lhese
emissions is not low. If there is lhe same correlation, in main-sequencc stars amI lhe Slars in Table 1,
in lhe sense lhat chromospheric aCli\'ity diminishes Wilh time (see Wilson, 1963 and \Vilson amI Sku-
manich, 19(4), then the emission intensities given in Table 2 would not suggesl ver)' old slars. 01'
course, il' the slars are spcctroscopic binaries which exhibit cmission, such Slars mighl ha\'e more cromo-
spheric activilY than lheir ages would suggest. As I'ar as we know, BS 7120 is the only spenroscopic bi-
nary oE the stars in Table l. Furthermore, it also is a high velocity star.

A statistical analysis of the motions of the stars in Table 1, under way by \'an dc Kamp amI
~Jendoza, gives a secular parallax which is lower than lhe a\'crage trigonomelric parallax 01' lhis group
o[ slars, suggesting again, lhat thcy might be lower bonler-line giants.
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TABLE 4

Q/la/ity of triWJ//unu'tric para//axcs

/lS nl(") n:l" ) ¡\l, (1) .\l, (2) .L1M,

5192 O.IWI 0.025 +2.7 + 1.2 + 1.5
5924 0.034 0.023 +3.1 +2.3 +0.8
9089 0.043 0.007 +2.6 -lA +4.0


