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BrniepBbie npoaeMOHCTpUpOBaHO (HOpMHpPOBAHHE BBICOKOYMOPSIOUEHHBIX TEPMOXUMHUYECKUX
Ja3epHO-UHAYIMPOBAHHBIX mepuoanyeckux crpykryp (TJIMIIIIC) mpu BozaeiicTBuu cdokycupo-
BaHHOTO aCTUTMaTHYEeCKOro rayccosa mydka. [lepro cTpyKTyp B 3aBUCUMOCTH OT YCJIOBUN 00Iyde-
Husg u3Mmensierca ¢ 680 um 10 950 HM TpU UCTOIB30BaHUM JIMHBI BOJHBI 1026 HM. OpueHTanus
CTPYKTYpP OIpEIEISIETCsl HalpaBiI€HUEM MOJIApU3alMU NAJArOUIero JUHEHHO-TIOJIAPU30BaHHOTO H3-
nydeHus. MakcuManbHasi CKOPOCTh 3allMCH 3aBUCUT OT CBOWCTB METaUIa, M B Ciiy4ae TadHHs co-
CTaBJIAeT 3 MM/C, YTO MpH pazMepe mydka 150 MKM JaeT mpous3BOAUTENBHOCTH 0,5 mm%/c. Tlokazauna
BO3MOKHOCTh TPAKTHYECKOTO MPUMEHEHHUSI CTPYKTYp JJIA CO3JaHUs DJIEMEHTOB 3alllUTHBIX TOJIO-
rpamM. MccnenoBannbiii metoa popmupoBanust TJIUIIIIC mMoxkeT ObITH MpUMEHEH AJI SKOHOMUYe-
CKU-3(Q(EKTUBHOTO CHHTE3a aMIUTUTYIHBIX MAaCOK MEPUOJUYCCKUX CTPYKTYp, OUPPAKIIMOHHBIX pe-
IIETOK, JJIi U3MEHEHUS ONTUYECKUX U (PU3NYECKUX CBOMCTB MOBEPXHOCTEW (CMaunBaeMOCTb, KO3 (-
(GUIIUEHT TPEHMUS, SICKTPOIIPOBOTHOCTH ).

The formation of high-ordered thermochemical laser-induced periodic structures (TLIPS’s)
under the impact of a focused astigmatic Gaussian beam is demonstrated for the first time. The period
of the structures, depending on the irradiation conditions, varies from 680 nm to 950 nm at a laser
wavelength of 1026 nm. The orientation of the structures is determined by the direction of polariza-
tion of the incident linearly polarized radiation. The maximum speed of TLIPS formation depends on
the E)roperties of the metal and reaches 3 mm/s in the case of Hf, which gives a productivity of 0,5
mm</s with a beam size of 150 pm. The possibility of practical application of structures for creating
elements of protective holograms is shown. The investigated method of TLIPS forming can be used
for cost-effective synthesis of amplitude masks of periodic structures, diffraction gratings, and for
changing the optical and physical properties of surfaces (wettability, friction coefficient, and electri-
cal conductivity).

Muxpouzoopaxenue TJIUIIIIC, chopmupoBaHHO MpU BO3IEHCTBUN aCTUTMATHIECKOT0 rayccoBa Iy4yKka
(3enensrit arunic). CTpelika Ha pUCYHKE TIOKa3bIBAeT HAIPABICHUE CKAaHUPOBAHUS MTyYKa

Image of the TLIPS formed under the action of a focused astigmatic Gaussian beam (green ellipse).
The arrow shows the scanning beam direction
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