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[IpenyioskeH HOBBIM YHMCICHHBIM METOJA pelIeHus OoOpaTHOM 3agauu paccesHHs s
OJTHOMEPHOTO YpaBHEHUS [ eIpbMrosbiia - BOCCTAHOBICHHS MPOMUIIS TTOKa3aTeNsl MPETOMIICHHUS
no ko3pduuuenty orpaxenus. IlokazaHo, uro mnpeoOpasoBanue bpemmepa u BbIOOp
ONTUYECKOTO IYTH B KAauyecTBE KOOPAMHATHI CBOJAT ypaBHEHUE ['enbMmronblia K CHCTEME,
aHAJIOTUYHOW YPaBHEHUSM CBSA3aHHBIX MOJ. [l pelieHusl CUCTeMbl IPUMEHEHa pa3paboTaHHas
paHee cXeMa BHYTPEHHEr0 OKAHMIICHHS, CHIDKAIOIIAs KOJTHYECTBO TpeOyeMsix omepaii ¢ N*
10 N, rae N — 49mCiO TOYeK MM IMCKPETH3aLMH. MeToa MpOBEpeH Ha TOYHO pemaeMoil
Mozaenu cios Panes m mpopemoHcTpupoBan xopoiee coriacue (puc. 1.4). Tlomumo ontuku
METOJ MOKeT HalTH IPUMEHEHHE B Paguo(pU3UKe, aKyCTHKe, reo(hUu3HKe.
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Puc. 1.4. TTokazaTesns npesoMiieHHs ciios Panes, BOCCTaHOBJIEHBIHN MO CIEKTPY
YHCIIeHHO (POMOBI) M BBIYMCICHHBIH 10 hopMmyIie (KpuBasi)

Fig. 1.4. The refractive index in the Rayleigh layer: numerically reconstructed from the spectra
(diamonds) and calculated by formula (solid line)

The new numerical method is proposed for solving the inverse scattering problem to the
one-dimensional Helmholtz equation, the refractive index reconstruction from the given
reflection coefficient. The Bremmer transformation and choice of the optical path as an
independent variable are shown to reduce the Helmholtz equation to a set analogous to the
coupled modes equations. For solution of the set the inner bordering procedure elaborated earlier
is applied, which decreases the required number of operations from N* to N?, where N is the
number of discrete points. The method was tested by the exactly solvable model of the Rayleigh
layer and demonstrated good agreement (Fig. 1.4). Besides optics, the method could be helpful
in radiophysics, acoustics, geophysics.
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