HhBRYE2EHR 2009 52 (9): 2302~2309  ISSN: 0001-5733 CN: 11-2074/P

HRE MR 17

Rayleighid MU 2«28 37 K 2 1 08 A5 8 H k9T

PUEC S W ANV E L

1 WS /RIE IR F I AR, I 518055

2 HEPREHARR F IR A W R 2B, B 230026

WA H 1 2008-10-7 {5101 H 4] 2009-5-22 ™ &% il /& A H ] 2009-9-20 %52 H

W2 Rayleighi ] DL REEITHIR 51, 76 LAY A MAER. Hhask oy &5 i BRI v 244G a2 i S B0l
AT B0 1 A AR 2 R ERA B B R ay leigh i AT i 2k 45 HBLE L “Z8 X7 LG, (H2 0 T X Rl g: 5w
EEA VAT RGBT G056 BT LUGIE, A LB RIAC ST 22 55 i AR A . SO AR T J22 1) 5 AR g i 3

DRI B A 2 MU 2 o AT 2 A ) AR I B AN 75 5 AH AL FLAC RS E 2007 A4 H AT it 2ot
NG PUFPSEARES, AEARARIhZR R4 “AE X7 G IR IRELBR EAEAE AN LL A 0 AR A% it 28 . AN S SRR 5T T 47
FERBEANS , BRI X Ik AL IR 1) A2 7 LG 1 56 T B AL IR B 2R P RBENIS - 2#iRayleigh i 14k
BVRE i SCOIRBERT N AIE IR B) T BAR PR, B VR AR AL e PRIEE R, S, BRIV IO AE PR 5 1 A o

FESS2 )2 MIFE “AZ SR M AR 0T 2 ) A E 1R 50 Hh 2 A BRIX — X A 2eRay leighipl [7] i) HA REERIS, B 4
AR, KR PSR ST R ORI, AE “AE XA MR, EPASBUM A R AR, MR
A0 2 RS 2 R AR RIBERN S o 1.2 ()28 RS 3 BE K A, A SORRIX TR B G A PR R A R 15 3 PR AR
MheAnss, WA —4&Ah 2 EitRayleigh B LT IF,  FURTE BAC UARIT I XIS AAE 0 — SR A B, A
SCRRIG IS P IS QAN AR R A AR SO 7T 45 S T 2 Ray leigh i vHIK I8 2 85 14 ¥ SO 7 5 2%

XKEEiE  Rayleighy Mgl EWRAF 2
/y2%%5 P315

DOI: 10.3969/j.issn.0001-5733.2009.09.014

Research on the cross of the dispersion curves of Rayleigh waves and multi-
modes coupling phenomenon

LIU Xue-Feng!, FAN You-Hual, CHEN Xiao-Fei?

1 Harbin Institute of Technology Shenzhen Graduate School,Shenzhen 518055, China
2 School of Earth and Space Sciences, University of Science and Technology of China,
Hefei 230026, China

Received 2008-10-7 Revised 2009-5-22 Online 2009-9-20 Accepted

Abstract Rayleigh wave, which used to be seen as the interferential wave, can be used in the
inversion of the structure near the surface. It is also very meaningful in geophysical
exploration, oil exploration and so on. There will be some dispersion curves that seem to
cross each other for multilayered medium containing a low velocity layer. However, there is no
systematic research about the phenomenon. In fact, it can be seen that some seemingly
crossing dispersion curves do not actually cross. Changing the thickness and the S-wave
velocity of the low velocity layer, we found that the more evident the low velocity is (i.e. the
low velocity layer is thicker or has a lower S-wave velocity), the harder the dispersion curves
to cross. Fan et al found that there are four basic modes of Rayleigh wave dispersion curves,
so there are two different modes in the area that dispersion curves seem to cross. In this

paper, the ‘cross’ phenomenon in the area that has both R mode and S, mode is analyzed.

First, with vertical eigen displacement curves, it can be found that the energy of vibration of R
mode wave is mainly near the surface of the medium and decreases quickly with depth, forms
surface wave while the energy of vibration of S, mode waves is mainly in the second layer,

forms guide wave. Eigen displacement curves show that some Rayleigh waves near the ‘cross
point’ have both the characters of R mode and S 2 mode, so that is a kind of coupled mode.
From the research of given model, we found that in the area near the ‘cross point’, if the two

dispersion curves do not cross, transformation between R mode and S, mode via coupled

mode happens to the mode on each curve, we call the phenomenon ‘coupling phenomenon’
of Rayleigh wave mode in this paper. If the two dispersion curves cross, the mode
corresponding to the same dispersion curve is almost the same, though there is some
coupled mode very close to the cross point, we say the modes do not couple. The content of
this paper can be used as a reference in the inversion of the structure with low velocity layer.
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