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ABSTRACT
We have made photometric observations of the Neugebauer-Martz-Leighton Cygnus object, seven new very red stars

found by Haro and Chavira, and four red stars found nearly thirty years ago by Hetzler. Haro and Chavira. and Hetzler.
used photographic techniques to discover their stars.

The effective temperatures of these objects have been estimated to range from I900°K to 1400°K for the Haro-Chavira
stars, and from I950°K to 1550°K for the Hetzler stars. The temperature of the Neugebauer-Martz-Leighton Cygnus object
is quite uncertain, but is probably about 1000°K. The spectral-energy curves resemble rather closely those of warmer M-type
giants, but are very different from those of carbon stars of similar temperatures.

Preliminary results of the Haro-Chavira survey indicate that the very red stars are restricted to the general region of the
Milky Way; this implies that they are distant objects and very luminous.

By permission of the discoverers, we reproduce here finding charts for the seven Haro-Chavira objects (Figs. 3 and 4).

The recent discovery by Neugebauer, Martz, andLeighton (1965) of several "infrared stars," and
the results of photometry from 1 to 20 microns
(Johnson, Low, and Steinmetz 1965), prompted
Haro and Johnson to ask whether similar stars might
not be found by photographic observations in the
R and I bands. If so, the discovery of infrared stars
would be feasible with existing Schmidt telescopes.
As a matter of fact, a photographic survey was car
ried out by Hetzler (1937); he identified several
very red stars — redder even than x Cyg at mini
mum light.

As a test of the technique, Haro and Chavira
obtained with the Tonantzintla (Mexico) Schmidt
telescope an R plate and an I plate, both centered
on the Neugebauer-Martz-Leighton Cygnus object.
They also obtained two similar plates of an adjoin
ing field. The extremely cool infrared star appears
very brightly on the I plate and rather weakly on the
R plate; we would indeed have found the object
easily from these plates. Furthermore, Haro and
Chavira found seven more very red stars in these
regions, which together have an area of about 40
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square degrees. However, none of these additional
red objects showed on the plates to be as red as the
one discovered by Neugebauer, et al.

We have obtained photometric data for these
objects over a very wide range in wavelength, with
the results given in Table 1. We have also observed
four objects identified by Hetzler (1937). The identi
fication charts for the Haro-Chavira stars are given at
the end of this paper (Figs. 3 and 4). Data for x Cyg,
near minimum light, and for T Lyr, one of the cool
est carbon stars observed by Mendoza and Johnson
(1965), are included for comparison. It is evident
that these are very red stars, some redder (and
cooler) than x Cyg at minimum light.

If we apply the effective temperature calibration
derived by Johnson (1964) to these stars, we obtain
the temperatures in the second column of Table 2.
The calibration is empirical and is based upon obser
vations of the 10 stars whose apparent angular
diameters have been measured; the effective tem
peratures of the 10 calibration stars range from
10,000°K down to 2000°K. An interpolation for
mula based upon the gradients of the stellar spectra
in the regions of the R, I, J, and K filters (0.7 ll to
2.2 fx), and the differential behavior of black-body
curves with temperature, was found to represent the
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