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STRUCTURE OF VORTEX FIELDS IN PEKERIS 
WAVEGUIDE TAKEN INTO ACCOUNT  

OF DISLOCATIONS

B.A.Kasatkin , N.V. Zlobina, S.B. Kasatkin

Vortex fields are the most complex and least studied objects in the acoustics of layered media. They 
significantly complicate the structure of the sound field due to the appearance of nodal and saddle points 
in it, in the vicinity of which the concept of the phase of the sound wave becomes uncertain. Therefore, such 
special points of the sound field are usually called phase front dislocations. In turn, the dislocation structure 
of the vortex field is most complex in waveguides, which play an extremely important role in theoretical and 
applied hydroacoustics. In this work, the vortex structure of the sound field and the corresponding dislocation 
structure of the vortex field are analyzed using the example of a Pekeris waveguide, the sound field in which 
is constructed within the framework of a non-self-adjoint model formulation of the corresponding boundary 
value problem. 

Keywords: non-self-adjoint model formulation, generalized solution, intensity vector rotor, nodal and 
saddle points, “reverse” power flows, combination waves.

References
1.	Zhukov A.N., Ivannikov A.N., Kravchenko D.I., Pavlov V.I. 

Features of the fine energy structure of the sound field. Acoustic magazine 
1989. Vol. 35, No. 4. P. 634-638.

2.	Zhukov A.N., Ivannikov A.N., Pavlov V.I. On the identification 
of multipole sound sources. Acoustic magazine 1990. Vol. 36, No. 3. 
P. 447-453.

3.	Nye J. F. and Berry M. V. Dislocations in wave trains. 1974.  Proc. 
of the Royal Society. A. P. 165–190. DOI: 10.1098/rspa.1974.0012.

4.	Zhuravlev V.A., Kobozev I.K., Kravtsov Yu.A. Detecting 
dislocations by measuring the energy flux of an acoustic field. JETP. 1993. 
Vol. 104, No. 5.  P. 808-814.

5.	Zhuravlev V.A., Kobozev I.K., Kravtsov Yu.A. Dislocations of the 
phase front in an oceanic waveguide and their manifestation in acoustic 
measurements. Acoustic magazine 1989. Vol. 35, No. 2. P. 260-265.

6.	Eliseevnin V.A., Tuzhilkin Yu.I. Acoustic power flux in a 
waveguide // Acoustic magazine. 2001. Vol. 47, No. 6. P. 781-788.

7.	Kasatkin B.A., Kasatkin S.B. Scalar-vector structure and kinematic 
characteristics of the sound field in the infrasound frequency range. 
Fundamental and applied hydrophysics. 2021. Vol. 14, No. 3. P.71-85.

8.	Kasatkin, B.A. Zlobina, N.V. Correct statement of boundary 
problems in acoustics of layered media. M.: Nauka, 2009. 496 p. 

9.	Physical acoustics. Vol.1. Methods and devices of ultrasound 
studies. Part A. Edited by W. Mason. M.: Mir Publishing House, 1966. 
P. 140-203.

10.	 Gordienko V.A., Gordienko E.L., Zakharov L.N., Ilyichev V.I. 
Peculiarities of distribution of signals in water excited by the source in the 
air. Dokl. Akad. nauk USSR. 1993. Vol. 333, No. 4. P. 503-506.

11.	 Kasatkin B.A., Zlobina N.V. Resonant Phenomena in Irregular 
Acoustic Waveguides of the Coastal Wedge Type. Doklady Earth Science. 
2011. Vol. 436. Pt. 2. P. 249-252.

12.	 Kasatkin B.A., Zlobina N.V. Kasatkin S.B. Resonance phenomena 
in a wedge-shaped waveguide in a shallow sea in the infrasonic frequency 
range. Underwater research and robotics. 2022. No. 4 (42). P. 71-83.

13.	 Kasatkin B.A., Zlobina N.V. Kasatkin S.B. Experimental study 
of sound fields in the infrasound range in a coastal wedge. Underwater 
research and robotics. 2023. No. 3(45). P. 83-96.

14.	 Shchurov V.A. Peculiarities of real shallow sea wave-guide 
vortex structure. Acoust. Soc. Am. 2019. Vol. 145, No. 1. P. 525-530.

15.	 Shchurov V.A., Kuleshov V.P., Cherkasov A.V. Vortexes of 
Acoustic Intensity in Shallow Sea. Acoustic magazine. 2011. Vol. 57, 
No. 6. P. 837-843.

16.	 Shchurov V.A. Vector acoustics of the ocean. Vladivostok: 
Dalnauka, 2003. 308 p.

17.	 Shchurov V.A. Movement of acoustic energy in the ocean. 
Vladivostok: TOI FEB RAS, 2019. 204 p.

18.	 Shchurov V.A. Phase mechanism of stability of the vortex of 
the acoustic intensity vector in a shallow sea of frequencies // Underwater 
research and robotics. 2022. No. 3(41). P. 79-90.

19.	 Belov A.I., Kuznetsov G.N. Direction finding and suppression 
of vector-scalar sound signals in shallow water taking into account their 
correlation and mode structure. Acoustical Physics. 2016. Vol. 62, No. 3. 
P. 319-327.

20.	 Pekeris C.L. Theory of propagation of explosive sound in shallow 
water. Geol. Soc. Am. Mem. 1948. No. 2. P. 48-156.

21.	 Kasatkin B.A., Kasatkin S.B. Experimental assessment of the 
noise immunity of a combined receiver in the infrasound frequency range. 
Underwater research and robotics. 2019. No. 1(27). P. 38-47.

22.	 Lisyutin V.A., Lastovenko O.R. Classification of singular points 
and spatial structure of the power flow field in hydroacoustic waveguides. 
Electronic scientific journal Engineering Bulletin of the Don. 2023. No. 2.


