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ABSTRACT 
Low-resolution (495 Â mm “1) spectrograms covering the spectral region 5000-9000 Â are 

described for 13 infrared objects. Four of the objects which have not previously been observed are 
M-type stars, one of which may be a Mira variable and a member of the cluster NGC 2368. 
Subject headings: infrared sources — late-type stars — spectral classification 

I. INTRODUCTION 

Subsequent to initial reports on a few extremely red stars (Neugebauer, Martz, and 
Leighton 1965; Ulrich et al. 1966), approximately 20,000 infrared objects discovered 
in a survey at 2 /x were compiled in a catalog of infrared sources (IRC objects) (Neuge- 
bauer and Leighton 1969). Though many IRC objects were identified in the original 
report with known red variables in the General Catalog of Variable Stars (Kukarkin 
et al. 1970), all but 235 of the remaining IRC objects were later identified with red 
stars previously discovered and classified in a low-dispersion spectroscopic survey of 
the northern sky many years ago at the Dearborn Observatory (Gaustad and Grasdalen 
1971). As part of a program to obtain low-dispersion spectra of IRC objects, we report 
here on 13 of them, four of which have no previous spectroscopic observations. 

II. OBSERVATIONS 

All observations were obtained with the 40-inch (1-m) telescope at the Wise 
Observatory. The dispersion of the red (5000-9000 Â) image-tube spectrograms was 
495 Â mm“1 and the resolution, À/AÀ ~ 1000. 

III. DISCUSSION 

The IRC objects which were observed are listed in table 1. All spectral types were 
determined by direct comparison with spectra of late-type standards. The standards 
used were: for M6, Z Cnc; for M7, Y UMa; for M8, RX Boo; for M9, o Ceti at 
predicted minimum in 1972 December; and for M10, R.Cas at mv ~ 13 in 1973 
February. The only stellar features observable at the resolution of our spectra are 
molecular bands attributable to TiO and VO in the M stars and CN and C2 in the 
carbon stars. The classification of the M-type stars is determined from the VO/TiO 
band strength ratios (Sharpless 1956; Wyckoff 1970). In addition to the spectral types 
listed in table 1 are literature references to previous spectral classifications. It is 
difficult to intercompare our spectral types with previous classifications of these stars 
since the spectral criteria were different. Furthermore, most stars probably have 
variable spectra. However, CIT 14 was classified as M3 in the Dearborn Survey 
(Gaustad 1972), and we find a significantly different type which may indicate that the 
star is a Mira variable. Even if CIT 14 is a long-period variable, it has an exceptionally 
red color, I — K = 5.38, for its spectral type, and this fact may be indicative of red- 
dening attributable to a circumstellar dust shell. 
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Although the five objects listed by their IRC numbers in column (1) of table 1 were 
selected from a list of infrared objects suspected of having diffuse appearance (Cohen 
1971), no peculiarities were observed in their near-infrared spectra. From our low- 
dispersion spectrograms, it is not possible to classify the carbon star since the CN and 
C2 features are very insensitive to temperature variations. The 0-0 band of the C2 

Swan system with head at 5165 Â is very strong in the spectrum of IRC + 60412; in 
fact, the spectrum closely resembles that of the cool carbon star RS Cyg. Cohen (1971) 
has called attention to the fact that IRC —10162 lies very near the open cluster NGC 
2368. The changes observed in the spectra from 1972 November to 1973 January are 
characteristic of spectral changes ordinarily observed in long-period variables (cf. 
Wyckoff 1970). Since only a few Mira variables are known to be members of clusters, 
it would be of interest to continue observations of this object to ascertain its type and 
period. 
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Tel-Aviv University and Smithsonian Research Foundation grant SFC-0-3005. 
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