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Abstract. We present the first massive frequency analysis of the 1200 
first overtone RR Lyrae stars in the Large Magellanic Cloud observed in 
the first 4.3 yr of the MACHO project. Besides the many new double-
mode variables, we also discovered stars with closely spaced frequencies. 
These variables are most probably nonradial pulsators. 

1. Variables with Close Frequency Components 

The MACHO variable star database enables us to investigate many problems 
related to pulsating stars. One of these is the question of the occurrence of 
amplitude-modulated (i.e. Blazhko-type) variables among first overtone RR 
Lyrae (RRc) stars. Until now, this question has not been answered mostly 
because of the lack of proper observational data. Based on the frequency analysis 
of the MACHO RRc sample of 1200 stars in the LMC, the present work is the 
first systematic study of this problem. The detailed description of our results 
extended on an even longer dataset will be published elsewhere (Alcock et al., 
2000). 

On the basis of standard Fourier frequency analysis, we found 74% of the 
variables to be monoperiodic. Defining Blazhko variables as those exhibiting 
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Figure 1. Two examples of the RRc stars in LMC with closely spaced 
frequencies. The insets show the fine structure around the main peaks. 

equidistant triplets in their frequency spectra, we discovered 17 such stars. In 
addition, we also found 27 stars with 2 closely spaced frequencies. Other studies, 
very recently, have also discovered some representatives of this type of variable 
(in M55 by Olech et al. (2000) in the OGLE sample of the Galactic bulge by 
Moskalik (2000)). (The apparent triplet structure in the low-frequency regime 
in the upper panel is due to power leakage from negative frequencies.) In Fig. 1 
we show representatives of the above classes of variables. The most natural 
explanation of the occurrence of variables with closely spaced frequencies is 
the presence of nonradial modes in those stars. Recent theoretical models lend 
further support to this suggestion (Dziembowski & Cassisi 2000). Furthermore, 
the number of RRc Blazhko stars is rather low. If we compare their frequency 
with the « 20% occurrence rate of their relatives among the fundamental mode 
RR Lyrae stars, we can conclude that: 

Magnetic oblique rotator models which assume the presence of magnetic 
field as the underlying cause of amplitude modulation are not easy to maintain, 
because of the difficulties in understanding how the role of magnetic field be
comes so much less important as we move from the fundamental to the first 
overtone variables. 
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