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" Abstract. Numerous infrared spectroscopic observations were obtained
of eight AGB field M giants that have multiple periods of light variability.
For six of the eight giants we found radial-velocity periods that confirm
the long-period light variability. Although we consider the possibility
that the velocity variations result from orbital motion, we conclude that
the long-period velocity changes in most, if not all of our sample stars,
likely result from pulsation rather than duplicity.

A number of late-type giant variables have been found to have at least two
periods (e.g. Houk, 1963). Wood et al. (1999) demonstrated that in the LMC
these multimode variables are definitely on the asymptotic giant branch (AGB).
One group among the multi-period AGB variables has period ratios ranging
from about 5 to 13 with the short period typical for a SR or Mira variable. The
Wood et al. (1999) LMC period-luminosity diagram shows that they largely fall
on a sequence in the period-luminosity diagram that is parallel to the sequence
believed to be that of the fundamental-mode pulsators but at longer periods
ranging from 250 to over 1000 days. Wood et al. (1999) have labeled this period-
luminosity sequence ‘D’. Since classical pulsation theory does not allow a period
of radial pulsation longer than the fundamental mode, the nature of the long
periods is unknown.

We have investigated field M giants in our galaxy that have multiple modes
with ratios of 5 to 13, and thus are presumably sequence ‘D’ members. While
some of these stars have been the targets of recent detailed photometric work
by other observers, our investigation is spectroscopic in the near infrared range.
In particular we were interested in determining if the long periods indicate that
the giants are binaries.

Each program star has light variations with both a short and a long period.
The short periods are in agreement with overtone stellar pulsation, and we have
not investigated them further. A period search of the radial velocities was carried
out for each program star, and a long period similar to that of the light variations
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was found for six stars. For each of these the long period from the velocities was
adopted as the orbital period, and orbital elements were computed (Table 1).
By fitting an orbit to the velocities we do not necessarily imply that these stars
are spectroscopic binaries. Rather, this is an analysis technique to examine
the nature of the velocity variations. Five of these six SR variables listed in

Table 1.  Orbital elements.

Name P ¥ T K e w (M)

(days) (kms™')  (HID) (kms™')  (deg) (Mg)
RS CrB 328.3 —80.9 2,451,770.9 2.4 0.35 251 0.0004
AF Cyg 926.3 —14.8 2,451,224.6 1.8 0.08 58 0.0006
X Her 658.3 -90.3 2,451,770.9 1.6 0.32 319 0.0002
g Her 843.7 1.2 2,451,918.2 2.3 0.37 246 0.0009
V574 Oph  690.0 —35.7 2,451,540.0 1.7 0.33 251 0.0003
BI Peg 548.4 —28.2 2,451,368.9 3.1 0.36 240 0.0013

Table 1 have nearly identical values of K, e, and to a lesser extent of w in the
orbital fit. This strongly suggests that the velocity changes of these variables
do not result from orbital motion. The existence of close binary companions
to these stars also seems unlikely on the basis of the mass functions and the
properties of the light curves. The similar shapes of the velocity curves imply
that some, as yet unknown, type of pulsation is responsible for the velocity
variations. Wood (2000) identified theoretically a family of “strange” pulsation
modes that occur because of the interaction of stellar oscillations and convective
energy transport. In his analyses the modes were highly damped, but other
treatments of convection might produce unstable modes with periods similar to
those found here.
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