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B pabore uccieqoBaH pe3yabTaT Ja3€pHOr0 BO3IeiCTBYS Ha IVIeHKY PbSe B peskiiMe CKaHMPOBAHUS
HeNpepbIBHBIM U MMITY/IbCHBIM U3JTyuyeHueM C IauHOoM BomHbl 405 HM u 1064 HM. B pesynbraTe
(oToTepmmueckoro Bo3aeiCTBYS Ha CTPYKTYPY IUIEHKM ee OTpaskeHye U IIPOITyCKaHMe M3MEeHSUIVCh
B crieKTpayibHOM fauara3ose 0,3 - 1,0 Mkm. IIpy MOBBINIEHHO JIOTHOCTM MOIITHOCTY HaGII0AI0Ch
(boroobeciBeunBaHMe MaTepuana 1 ero IiaBjaeHue ¢ MOUIeTYIONMM pa3pyIieHneM, TPUBOASIIIM
K 00pa3soBaHMI0 MUKpPOTpermuH. I[IpM yMEeHbIIEHUM IIOTHOCTM MOIIHOCTM HabII0AaNIoCh
(orororeMmHeHMe IEHKY B 00JIACTH JTa3€PHOTO BO3AeiCTBYS. [Ij1s1 MOAMDUIMPOBAHHBIX YUACTKOB
TUIEHKM B 3TOM C/Tyyae HabJIoanoch pe3koe yMeHbIIIeHVe TTPOITyCKaHMsI M OTPakeHMs], 10 CBOUM
OTNITMYECKMM XapaKTepMUCTUKaM OHa TMpubIMsKanach K abCOMIOTHO dYepHOMY Teiy. [laHHas
MoaMduUKanys MIeHKM 0co60 MepCrieKTUBHA 1T POTOMEeTEKTUPOBAHNSI OPTAaHUYECKMX MOJIEKY/ B
BUZ€ Ta30BOI CMeCH.
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VccnenoBaHo BAMSIHME HEIPEPBIBHOTO UM MMIY/JIbCHOTO JIa3€pHOTO M3JIy4eHUsI Ha ONTUUecKue
cBOJiCcTBA M MOAMGUKALIMIO CTPYKTYPHI IIeHOK PbSe. B rocyiemHme rompl Bee yaiile BCTaeT BOITPOC O
3alIMTe OKpY)KAIoIIei cpelbl OT BpeIHBIX BHIOPOCOB B aTMOcdepy MpoM3BOACTB HedTerasoBoii,
YTOJIBHOM ¥ XMMMWYECKO¥ MPOMBIIIIeHHOCTN. 1711 9 ()eKTMBHOTO 30HAMPOBAHMST ITPOCTPAHCTBA U
3alIMThI OKpYsKalolleii cpelibl BOCTpe60BaHbI pa3/iMUHble Ta30aHAIN3aTOPBI U JATUYMKU, CTOCOOHBIE
yJIaBAMBATh CONEP)KaHME BpENHBbIX BEIeCTB B BO3Ayxe. Xa/JbKOT€HUAHbIE TUIEHKU SIBJISIOTCS
OTJIMYHBIMM [JETEKTOpaMM rasa, ITOCKOJbKY OHM 00/aJaloT BBICOKMM IomiomienueM B MK-
IouarnasoHe, TAe MOJIEKY/IbI Ta3a MMEIOT MUKKU ToraoiieHusi. CyliecTByeT MHOXECTBO CIIOCO60B
MTOBBIIIIEHNS (POTOUYBCTBUTEILHOCTY TAKMX IIJIEHOK: TEPMOOOPAOOTKA, IETMPOBAHME M T. ., OTHAKO
OOHMM W3 [IOCTYITHBIX M HM3KO3aTPATHBIX METOMOB SIBJISIETCS Jia3epHas MoauMduKaums ux
CTPYKTYPBI.

B pabore ucciemoBaH pe3yabTaT Ja3epPHOTO BO3MENMCTBUS Ha IJIeHKM PbSe HerpepbIBHOTO
M3Ty4eHUs TTOTyITPOBOIHMKOBOTO jla3epa C OJIMHOV BOMHBI 405 HM M MMITY/IbCHOTO U3JTydeHUs C
IvHOM BoimHbI 1064 HM. JlazepHast 06paboTKa XaJbKOT€HUIHBIX IVIEHOK B CKAHUPYIOLIEM peXuMe
npuBoauia K GpopMUPOBAHUIO TpeKa B pekume (poTtonoTeMHeHMsT 1 dhoTornmpocBeTaeHus (puc. 1).
CnekTpajibHble OTpa’keHUs B 3TUX peXMmMax He3HAuUTeIbHO OTIMYAIOTCS APYr OT Jpyra u

MPUGIMIKAIOTCS TIO CBOM XapaKTePUCTHUKAM K a6COIOTHO YEPHOMY Tey.
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Puc. 1. V3o6paskenns rieHKM PbSe, MogmduiiMpoBaHHOI HEMMPePbIBHBIM M3TyUeHMEM jIa3epa C
ITMHO BOMHBI 405 HM, TTOSTy4eHHOE C TIOMOIIIBIO OTITMYECKOT0 MUKPOCKOIIA B CBET/IOM I10JIe
OTpaskeHHOro cBeTa: (a) poronpocserienne, (b) poronoremHenne. MisobpakkeHne mieHku PbSe,
TTOJTYYeHHOE ¢ TTOMOIIbi0 COM-IeTeKTopa BTOPUUHBIX 3JIEKTPOHOB: (C), (d) hoTompocBeTiIeHNe,

(e), (f) boronmoTeMHeHME

Puc. 2. 3o6paskeHus rieHKM PbSe, MonuduiiMpoBaHHO! MMITYJIbCHBIM M3TyYEeHVEM JIa3epa C
IMHOM BosHbI 1064 HM, TTOJTyUeHHOE C IIOMOIIbI0 ONITUYECKOT0 MUKPOCKOTIA B CBETIIOM IT0JIe
OoTpaskeHHOTro cBeTa: (a) poronpocserieHne, (b) poronoremHenne. MisobpakkeHne mieHku PbSe,
TOJTYYeHHOE ¢ TTOMOIIbi0 COM-IeTeKTopa BTOPUUHBIX 3JIEKTPOHOB: (C), (d) hoTompocBeTIeHNeE,

(e), (f) boTonoTemMHeHME

BblI0 M3yueHO BIMSIHME I[MapaMeTpPOB Jia3epHOIi 00pabGOTKM HENpPEpPhIBHBIM U MMY/IbCHBIM
U3JTydeHMeM Ha CIIeKTpa/ibHble XapaKTePUCTMKYU IUIEHOK celeHuma cBuHIA. O6paboTka Takmx
TUIEHOK JIa3€pPHBIM U3JTy4eHMEM B PEXMMe CKaHMPOBaHUSI MPUBOAMIA K 00pa3s0OBaHMIO TpeKka B
peskume  ¢orororeMHeHus: ¥ GdoTonmpocBeTieHus. [IpoJeMOHCTPUPOBAaHA BO3MOKHOCTh
yIIPaBIEHMS ONITUUECKMMMY, a TAKKe CTPYKTYPHBIMU XapaKTePUCTUKAMU IJIEHOK CeJIeHM/1a CBUHIIA
C TIOMOIIbIO HEMPEepPbIBHOTO JIa3epHOTO M3aydeHus. JlazepHass oO6pabOTKa JAHHOTO MaTrepuaia

MOXKeT MCIIOJIb30OBATbLCA B IIPMMEHEHMIM I'a30BOTO aHA/IM3d, TaK KaK Xa/JIbKOre€eHMIHbIe IIJIEHKU
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0071a1a10T BHICOKO ITOIVIOLIAOIIEN CITOCOOHOCThIO B cpemHeM MK-nuanasone (1-4 MKM), a Takke

TIpY CO3TaHMM MOIJIOXKEK IJIS MMKPOAHAIUTUIECKUX UCCIeT0BaHMI Pa3INUHbBIX KUIKOCTEIA.
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The result of laser action on PbSe films in the scanning mode with continuous and pulsed radiation
with a wavelength of 405 nm and 1064 nm was studied. As a result of the photothermal effect on the
film structure, its reflection and transmission changed in the spectral range 0.3 - 1.0 ym. At an
increased power density, photobleaching of the material and its melting were observed, followed by
destruction, leading to the formation of microcracks. As the power density decreased,
photodarkening of the film was observed in the region of laser action. For the modified sections of
the film, in this case, a sharp decrease in transmission and reflection was observed; in terms of its
optical characteristics, it approached an absolutely black body. This modification of the film is
especially promising for the photodetection of organic molecules in the form of a gas mixture.
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