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Hccnenosan npouecc GoronecTpyKunu HaHodacTHI] cepedpa B GOTO-TepMO-pedpakTHBHBEIX cTeknax. [lokasaHo, 4To mpu
00Jy4eHHN MMITyJIbCHBIM JIa3epoM B (hOTO-TepMO-pePAKTUBHBIX CTEKIIAX MPOUCXOAUT GoTopparMenTanus 1 Gporononusa-
st HaHodactull cepebpa. [locienyromas TepMmooOpaboTKa IPUBOANT K POCTY HaHOYACTHIl cepedpa, 9To TOBOpUT 00 0Opa-
TUMOCTH Tporiecca GOTOAESCTPYKINH HAHOYACTHII cepedpa.
KuiroueBble cioBa: horonecTpykuus, GoTo-TepMo-pedpakTHBHBIC CTEKIIA, CepeOPSIHbIC HAHOYACTHLIBI.

REVERSIBLE PHOTO DESTRUCTION OF SILVER NANOPARTICLES
IN PHOTO-THERMO-REFRACTIVE GLASS
D. Ignatiev’, A. Ignatiev’, N. Nikonorov", D. Starodubov’
¢ Saint Petersburg National Research University of Information Technologies, Mechanics and Optics, Saint Petersburg, Rus-
sia, ignatiev_d_a@mail.ru
d University of Southern California, CA, USA, dstarodubov@gmail.ru
The paper deals with research of silver nanoparticles photo destruction process in photo-thermo-refractive glass. It is shown,
that photo fragmentation and photo ionization of silver nanoparticles in photo-thermo-refractive glass takes place under
pulsed laser radiation. Additional thermal treatment results in the growth of silver nanoparticles, which indicates photo de-
struction process reversibility for silver nanoparticles.
Keywords: photo destruction, photo-thermo-refractive glass, silver nanoparticles.

[Mpouecc wuccrnenoBanust odparumoctu (oronectpykuun Hanouactuil cepeopa (HUC) B doro-Ttepmo-
pedpakruBabix (OTP) crexnax cocrout u3 Tpex dTamnoB. Ha mepBom srtame odOpaszeny @TP crexnia (pucyHOK,
KpuBas 1) o0yyascs Y® uziydeHHeM PTYTHOM JaMIibl ¢ ocieayoei Tepmoobpaborkoit (TO) (npu 530°C B
tedyeHnue 10 4). B pesynsrare atoro npoucxoani poct HUC ¢ BO3HHKHOBEHHEM IOJIOCHI IOTJIOMICHUS C MaKCH-
MyMoM 450 HM (pHCYHOK, KpHuBas 2).
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Ha BTOpOM 3Tare npon3Boauiocs «obecuBednBanne» o0pasia Mo IeHCTBIEM UMITYJILCHOTO JIa3epHOTO
M3ITyYCHHs C JUTHHON BONHBI 532 HM (SHEprHs HMITyJIbca COCTaBIsIa 68 MJIK/CM”, JUIHTEIBHOCTh UMITYJIbCA —
13 HC, yacToTa cnegoBaHust UMITyIscoB — 10 I'r). B pe3ynpTare 3TOTO Mpomecca moioca MOrJIOMEHHsT YMEHbIIa-
J1ach, BIUIOTH /IO €€ MOJIHOTO MCYEe3HOBEHHS (PUCYHOK, KpuBas 3). Mexann3Mbl 3Toro 3¢ dexra ObUH mpetoxKe-
HBI B padote [JI]. Ha Tpersem aTame obpasen noasepraics gonoiaautensHoi TO, B pesynbraTe 4ero Habmoaa-
JIOCh BO3HMKHOBeHHE mosiock! nornomenns HUC (pucyHok, kpuBas 4), 4To ToBopuT 00 oOpaTuMocTH (oToze-
ctpyxuu HUC.

CxeMaTH4HO TIporiecc 0OeclBEYMBAHMS MOXKHO BBIPa3HUTh clienyronmM obpazom. [Ipu obiydeHun nm-
ITyJIbCHBIM JIa3€PHBIM H3JTy4YCHUEM MPOUCXOJIAT:
1. dorodparmentamus (Ag, +hv=mAg+kAg");
2. (oTOHOHHM3ANKS, BKIIOYAIONIAs TeHeparmio GpoToanektporos (Ag, +hv=Ag'+e +Ag, |°) u 3axBar dhorosek-

TPOHOB cypbMoii (e+Sb’ —[Sb> ).
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DTOT (PaKT BIOIHE COMNTACYETCsI C MPEIOKEHHBIM HAMH MEXaHU3MOM: IIPH BTOPHYHON TepMOOOpabOTKe
MPOUCXOIUT «COPOC» INMEKTPOHA OT CyphMSIHOTO KOMIUIEKCA, 3aXBaT €r0 MOHOM cepebpa ¢ oOpa3oBaHHEM HEH-
TPAJILHOTO aTOMa M IIPUCOCAWHEHHE aTOMOB K OCTaBIIMMCS (parMeHTaM (MeJKMM HaHOYacTHILaM, Heobagaro-
MM TUIa3MOHHBIM PE30HAHCOM), YTO TPHBOJHUT BHOBb K poCTy HaHodacTull. OJHAKO M3-3a «IOTEPHY» IIEKTPO-
HoB KosmuecTBO HUC HeCKONbKO MEHBIIE, YeM B NIEPBOHAYAIBHOM OOJy4YCHHOM COCTOSIHUHM. CXEMaTH4HO Mpo-
necc oopazosanusi HUC npu nmoropHoid TO MOXKHO BBIPa3HUTh CIEAYIOIUM 00pa3oM:

1. «cBpocy amextpona ¢ cypbMbl ([Sb™ T+kT—e +Sb™);
2. 3axBaT 0CBOOOIMBIIMXCS TEPMOAIIEKTPOHOB (e—+Ag+—>Ago) u 3) poct HUC (Agn0+kAg0=Agn+k0).
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YPABHEHUS TEPEHOCA U3JTYYEHUS B UHOPAKPACHON TOMOI'PA®UHU B CJIYUAE
AKTHBHO-IIACCUBHOM JJUATHOCTUKH U BEEPHOI'O CKAHHUPOBAHUS'
A.A. Makaposa®
* Cankr-ITeTepOyprekuil HAIMOHAIBHBIA HCCIENOBATENBCKUAM YHUBEPCUTET MH(OPMAIMOHHBIX TEXHOJOTUM, MEXAHUKH M
ontuky, Cankr-IlerepOypr, Poccus, alena.etalon@gmail.com
CopmynpoBaHa cxeMa BESpHOTO CKaHHPOBAHHUS TOPSAYETO Tasa B 3a1aue WHPpakpacHoii Tomorpaduu. VMcmonap30BaHbl ABa
peKuMa TUarHOCTHKH: akTUBHBIA (ON) — ¢ BKIFOUeHHBIM HcTouHHKOM, accuBHBIN (OFF) — 6e3 ncrounnka. BeiBeneHs! nBa
HHTErPaJbHBIX yPABHEHUSI OTHOCUTENILHO Koddduuuenra abcopbumu K u dynkuuu Ilnanka B cpenpl (110 KOTOPOH MOXHO
paccuuTarh TeMIeparypHbIil IpohIiIb cperst T).
KuaroueBsie cioBa: 1K Tomorpadus, nHTerpajibHbIe ypaBHEHUs IEpEeHOCAa M3JIyUeHHMs, aKTUBHBINH M ITACCUBHBIH PEXHUMBI
JMarHOCTHKH, BEEPHOE CKaHMPOBaHKE, KOAQHUINEHT aOCOpOLNH, TeMITepaTypHBIil IPOQIIIb.

EQUATIONS OF RADIATION TRANSFER IN INFRARED TOMOGRAPHY
IN THE CASE OF ACTIVE-PASSIVE DIAGNOSIS AND SWEEPING SCANNING?
A. Makarova®
P Saint Petersburg National Research University of Information Technologies, Mechanics and Optics, Saint Petersburg, Rus-
sia, alena.etalon@gmail.com
Sweeping scanning scheme of a hot gas in the task of infrared tomography is formulated. Two diagnosis regimes are used: the
active one (ON) — with included source and the passive one (OFF) — without it. Two integral equations are deduced concern-
ing the absorption coefficient k and the Planck function B of a medium (by which it is possible to calculate the temperature
profile of a medium T).
Keywords: IR tomography, integral equations of radiation transfer, active and passive diagnosis regimes, sweeping scanning,
absorption coefficient, temperature profile.
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