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Anomauin

Ha npuxnadi 00HoSUMIpHUX JIAHYIOMNCKIE CUNOBUX YEHMPIE 3 NAPHO-AOUMUBHOIO 63AEMOOIEI0 OOCTIONCEHO GNIUG
domiwok (Oeghexmis) Ha nponyckanus abo 6i0dOUMMsL X6UIbOSUX 30y0diceHb. Bcmarnosniena mMoxciusicms GopmysanHs
npo30pocmi  0eKopOsanux OoMiwKkamu (abo 3 Odegpexmamu) maxux cucmem (epexm muny Pamsayepa-Tayncenoa).
062060p10I0MbC MONCTUBOCE 3ACMOCYBAHL 3HANUOEHUX epeKmié 8 3a0ayuax napamempuzayii eiemMeHmis Xeunbogoi
CXeMOMEXHIKU, SIKI CIMBOPIOIOMbCSL HA OCHOGI AHI30MPONHUX A THUUX CKAAOHUX CUCTEM.

KuniouoBi ciioBa: oJHOBUMIpHHMI CHIIOBHH JIAHIIOKOK, XBHIBOBHI TPAaHCIIOPT, pe3oHaHcH, edekT Pamzayepa-
TayHceHIa, XBUIIbOBA CXEMOTEXHIKA.

Abstract

The influence of impurities (defects) on the transmission or reflection of wave excitations has been studied on the
example of one-dimensional chains of power centers with pair-additive interaction. It is found the possibility of creating
the transparency of decorated by impurities or defects systems by means of special values of parameters adjusted(
Ramsauer-Townsend effect). Parameterization of elements of wave circuitry, which are created on the basis of
anisotropic and other complex system has been shown.

Keywords: one-dimensional force-chain, wave transport, resonancei, Ramsauer-Townsend effect, wave scheme-
technique.

Introduction

Applications of big conglomerations of the discrete micro-particles in many scientific and industrial areas
became one of the focuses of modern physics and technologies. In this sense enough to mention optic-
mechanics which became a significant sector of modern photonics and their applications. Because of the
complexity of the problem it is often accepted to use low dimensional models to study the related effects
which escort wave monitoring of such a systems.

Results

One-dimensional (1D) granular crystals (granular chains) consist of tightly packed elastically intertwining
particles. They can be used as a test sample to study wave phenomena in chains of essentially nonlinear
oscillators, and the interaction between structures, including migrating waves, breathers and dispersion shock
waves [1-6]. Granular crystals can be constructed from a variety of materials of different types and sizes, so
their properties are effectively regulated, and they provide a versatile functional type of meta-materials,
fundamental physical phenomena and effects [1,2,7,8,9].

In this work, we will focus on the study of wave scattering on impurities in strongly pre-compressed
granular chains. To this end, we first find expressions for reflection and transmission coefficients for wave
scattering on a system containing one or two impurities (defects) in a closed form. For single-impurity
circuits, we show that within the bandwidth, high-frequency waves are strongly attenuated (so that the
transmittance is almost zero when the wave number k — + m), while low-frequency waves are almost
completely transmitted through the impurity. In the case of circuits with two impurities, the obtained ratios
for the reflection and transmission coefficients show the presence of resonances, in the mode of which there



is a complete passage at a certain frequency, in a means similar to the Ramsauer-Townsend resonance in
guantum physics. We also demonstrate that the resonance frequency can be adjusted to any value in the
bandwidth of the circuit spectrum. Our theoretical predictions are well correlated with experimental
observations and numerical modelling.

Conclusions

The obtained results are proposed to be generalized in order to prove the existence of non-reflective
regimes in granular chains (including topologically disordered ones) with deterministic distributions of
multiple impurities. We discuss also the possibility of practical applications of the developed approach to
provide parameterisation of the elements of scheme-technique which based on wave sensitive sensors
incorporated into anisotropic or other complex systems [10].
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