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Abstract 
 

Multi-modes dispersion curves are usually collected in Rayleigh wave explorations. How to 
describe their characters theoretically is very meaningful. Based on the characters of transfer 
matrix of Rayleigh wave dispersion equation in high frequencies, we present an approximate 
decomposition formula for the transfer matrix, from which an approximate decomposition 
formula of Rayleigh wave dispersion equation in high frequencies is deduced. Then, four 
basic modes(R-mode, S-mode, R-period-mode, S-period-mode) are defined based on the 
formulas. From the periodical characters of dispersion equation, the approximate formula of 
the average interval of periodical modes dispersion curves is presented, so is the formula to 
estimate the root-number of dispersion equation (i.e. the number of multi-modes) in any 
frequency and velocity intervals. Based on these results, we present a new method to search 
the roots of dispersion equation. 
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