
X-Ray Analysis of Surface and Pseudo-Surface Acoustic 
Waves Propagation in Disordered La3Ga5SiO14 and Ordered 

Ca3TaGa3Si2O14 crystals 

Olga Plotitcyna1, Dmitry Roshchupkin1, Luc Ortega2, Dmitry Irzhak1, Evgenii Emelin1 

1Institute of Microelectronics Technology and High-Purity Materials Russian Academy of Sci-
ences, Chernogolovka, Russia 

2Laboratoire de Physique des Solides, Univ. Paris-Sud, CNRS, UMR 850, Orsay, France 

Email: olgaploticyna@yandex.ru 
 

The process of X-ray diffraction on acoustically modulated disordered La3Ga5SiO14 (LGS) and 
ordered Ca3TaGa3Si2O14 (CTGS) crystals was used to study the excitation and propagation of 
surface (SAW) and pseudo-surface acoustic waves (PSAW). 
The propagation of SAW and PSAW leads to 
sinusoidal modulation of the crystal lattice 
and gives rise to diffraction satellites on the 
rocking curve, with the intensity and angular 
divergence between the diffraction satellites 
depending on the wavelength and amplitude 
of the crystal lattice acoustic modulation. Fig. 
1 shows X-ray diffraction spectra of Z-cut of 
an LGS crystal modulated by 6  µm SAW 
with amplitude of h=3.1 Å. The analysis of 
diffraction spectra enables the determination 
of the amplitude and acoustic wavelengths, 
and power flow angles of acoustic energy 
propagation1. The distribution of the dif-
fracted X-ray intensity on the crystal surface 
was used for mapping of SAW and PSAW 
propagation in LGS and CTGS crystals. 
The process of SAW and PSAW excitation 
and propagation is strongly different in ordered and disordered crystals. The SAW and PSAW 
with wavelength of 6  µm were excited by the same interdigital transducer at different exci-
tation frequencies and propagate with different velocities. 
The process of the SAW and PSAW propagation in disordered crystals can be characterized by 
the power flow angles differed from zero. Furthermore the SAW and PSAW in disordered crys-
tals have the different signs of power flow angles which strongly depend from the direction of 
SAW (PSAW) propagation on the crystal surface. 
In ordered crystals the power flow angles equal to zero and SAW (PSAW) energy propagates at 
the direction of SAW (PSAW) wave-vector. 
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Fig. 1: X-ray diffraction by Z-cut of LGS crystal 
modulated by SAW with 6  µm. SAW ampli-
tude is h=3.1 Å. 
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