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[TponemoHcTprpoBaHO (HOPMHPOBAHUE PELIETOK C CYOBOJHOBBIM MEPUO-
JIOM Ha TIOBEPXHOCTH aMopdHOTO (@-Si) 1 KprUcTATHYeCKOTro (C-Si) KpeMHHUS Ja-
3epHBIMH ()¢ UMITYJIbCAMHU C JUTMHOM BOJIHBI 1026 HM npu J1laTepaabHOM CKaHUPO-
BaHHEM [TOBEPXHOCTH 00pa3ioB. B cirydae rmiieHoK a-Si BriepBbIe MOTy4eH HOBBIN
THII CTPYKTYP — I'€KCaroHaIbHasl pelieTka KOHycooOpa3HbIX BeICTYOB SO ¢ me-
proaoM ~980 HM, yepeAyIOLIMXCS C MOANOBEPXHOCTHBIMU BKIIFOUECHUSMHU TOJIH-
kpuctayuindeckon daser Si (puc. 1, 8—6), — 4TO MO3BOJIMIO CYIIECTBEHHO H3Me-
HUTh ONTHYECKHE CBOWCTBA IUICHKH (CHUXKEHUE KOA(D(UIMEHTa OTpaKeHUs C
~50 % mo <2 % B Bunumom muamnasone (puc. 1, 2) [1]. Bnepsbie npoaemMoncTpu-
POBaHO MPUMEHEHHUE Ja3epHO-UHAYIIMPOBAHHBIX CTPYKTYP JJIS MOBBIIICHUS YyB-
CTBUTEIBHOCTH MeTOAa (IyOPECIEHTHON CIIEKTPOCKONMU Ha JBa TOPSAKA IO
CPaBHEHHIO CO CTaHIAPTHBIMH MOJXOJaMU U3MEpPEHHs KOHIIEHTPALMN aHAJINTA.
JIOCTUTHYT PEXUM JTa3epHO-UHAYIIMPOBAHHOW KPUCTATU3AIMH IUICHKH a-Si 0e3
U3MEHEHHS UCXOJHOH MOP(OJIOTHH TTOBEPXHOCTH PU CKOPOCTH CKAaHUPOBAHUS
1 mm/c (puc. 1, 0) [2, 3]. Jns c-Si pa3paboraHa METOAMKA CO3AHUS MAacCHUBa
yrinyonenuii ¢ nepuoaom 450+5 HM M acreKTHBIM COOTHOIIEHUEM, PAaBHBIM 8§,
MyTeM MCIIOJIb30BaHUs MOKpbIBatoLIel MieHKu radpHus tonmuHon 20 HM, obec-

nieunBaroIei 3G QexTuBHOE BO30YKICHNHE TIOBEPXHOCTHBIX MIa3MOHOB (puc. 1,
e, arc) [4].
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Puc. 1: a — mukpodoTorpaduu rekcaroHaJbHON pelIeTKH MUKPOKOHYCOB, 3aliCaH-
HOW Ha TUIeHKe a-Si TonmmuHo# 370 HM, U 6 — OTIEPEeYHOT0 BhIpe3a JaHHO! CTPYK-
TYpbI; 6 — MUKpo(doTorpaduu CTPYKTYp, 3aMCaHHBIX Ha IUICHKE a-Si pH
Pa3IHYHBIX CKOPOCTSIX CKAHUPOBAHUSI, 2 — CHIEKTPHI OTPAKEHHSI COOTBETCTBYIOIIHX
CTPYKTYp; O — ONITHYECKHE CHUMKH B TIPOXOJISIIIIEM U OTPAXKEHHOM CBETe 00JIacTu
Ja3epHO-MHAYIMPOBAHHOTO MOJIMKPHCTAIUTMYECKOTO KPEMHHS; € — MEKPO(OTOTpa-
(buu pemeTky, 3anMcaHHoi Ha ractue C-Si, mokpeiroid 20 HM ciioem Hf n
J#c — TIOTIEPEYHOTO BEIpE3a JaHHOH PEIIeTKH

Fig. 1: (a) Scanning electron microscopy (SEM) images of the hexagonal lattice
of microcones fabricated on the a-Si film with a thickness of 370 nm, and (b)
cross-sectional cut of this structure; (¢) SEM image of structures formed on the a-Si
film at different scanning rates, (d) reflection spectra of the corresponding structures;
(e) optical images in transmission and reflection modes of laser-induced polycrystal-
line silicon; (f) SEM images of the grating fabricated on the c-Si wafer covered
by a 20-nm thick Hf layer and (g) cross-sectional cut of this structure

The formation of gratings with a subwavelength period on the surface of
amorphous (a-Si) and crystalline (c-Si) silicon by fs laser pulses with a wave-
length of 1026 nm during lateral scanning of the sample surface was demon-
strated. In the case of a-Si films, a new type of structures was obtained for the
first time — a hexagonal lattice of SiO2 cone-shaped protrusions with a period of
~980 nm alternating with subsurface inclusions of the polycrystalline Si phase
(Fig. 1, a-c), which allowed the optical properties of the film to be significantly
changed (reduction of the reflection coefficient from ~50 % to <2 % in the visible
range (Fig. 1, d) [1]. For the first time, the use of laser-induced structures for
increasing the sensitivity of the fluorescence spectroscopy method by two orders
of magnitude, compared to standard approaches to measuring the analyte concen-
tration, was demonstrated. The regime of laser-induced crystallization of the a-Si
film was achieved without changing the initial surface morphology at a scanning
speed of 1 mm/s (Fig. 1, e) [2, 3]. For c-Si, a technique was developed for creating
an array of trenches with a period of 450+5 nm and an aspect ratio of 8 by using
a hafnium coating film with a thickness of 20 nm, which ensures effective excita-
tion of surface plasmons (Fig. 1, f, g) [4].
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