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Hccnenosan npouecc GoronecTpyKunu HaHodacTHI] cepedpa B (GoTO-TepMO-pedpakTUBHBEIX cTeknax. [okasaHo, 4Tto mpu
00JTy4eHHN MMITyJIbCHBIM JIa3epoM B (OTO-TepMO-pePaKTUBHBIX CTEKIAX MPOUCXOAUT GoTodpparMenTanus 1 Gorononusa-
uus HaHodactur cepedpa. [locaenyromas TepmMoodpaboTKa MPUBOIUT K POCTY HAHOUACTHUI] cepedpa, 4To TOBOPHUT 00 oOpa-
TUMOCTH Tporiecca GOTOASCTPYKINH HAHOYACTHII cepedpa.
KuroueBble 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 oronectpykimn Hanoudactuil cepeopa (HUC) B doro-Tepmo-
pedpakruBabix (OTP) crexnax cocrout u3 Tpex stanoB. Ha nmepBom stame obpaseny OTP crekna (pucyHOK,
kpuBas 1) obnydancs YO uzjiydeHneM PTYTHOM JIaMIlbl ¢ Hocieayromeil repmoobpadorkoit (TO) (mpu 530°C B
teyenue 10 1). B pesynprare atoro npoucxoaunn poct HUC ¢ BO3HUKHOBEHHEM IOJIOCHI OTJIOMIEHHUS C MaKCH-
MyMoM 450 HM (pUCYHOK, KpHBas 2).
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PucyHok. CnekTtpbl nornowerms TP cTekna npu pasHbix Buaax obpaboTtku

Ha BTOpOM 3Tane mpon3BOAMIOCE «00ECBEYNBAaHNE» 00pa3ia Mo ACHCTBUEM MMITYIIECHOTO JIa3€pPHOTO
M3TYYCHHs C JUTMHON BOJHBI 532 HM (SHEprys MMITyIbca COCTaBIsuIa 68 MJIK/cM”, JUIHTEIBHOCTh UMITYIIBCA —
13 HC, wacToTa cnepoBaHus UMITyIscoB — 10 I'). B pe3ynpTare 3TOTO Mporecca moioca MOrIOMEH ST YMEeHbIIa-
JIach, BIUIOTH /IO €€ MOJIHOTO MCYE3HOBEHMA (PUCYHOK, KpHBas 3). MexaHn3Mel 3Toro 3¢ ¢exra ObUTH IpeaioxKe-
Hbl B padore [JI]. Ha TpeTbem atane obpasen nojasepraics gononuutensHoi TO, B pe3yibraTe yero Haditona-
JIOCh BO3HMKHOBeHHE mosiockl nornomennss HUC (pucyHok, kpuBas 4), 4To roBoput 00 obpaTuMocTtH (HoToze-
ctpyxuu HUC.

CxeMaTH4HO TIpoliecc 0OeClBEYHMBAHMS MOXKHO BBIPa3HTh ClleAyromuM obpazom. [Ipu obiayueHnn nm-
IYJIbCHBIM JIa3€PHBIM M3JIy4EHUEM IPOUCXOISIT:
1. dorodparmentamus (Ag,+hv=mAg+kAg");
2. (OTOHOHHM3AIKS, BKIIOYAIOMAs TeHeparmio GpoToanektporos (Ag, +hv=Ag'+e +Ag, |°) n 3axBar dhorosek-

TPOHOB cypbMoii (e+Sb’ —[Sb> ).
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DTOT (PaKT BIOIHE CONIACYETCs C MPEIOKEHHBIM HAMH MEXaHU3MOM: IIPH BTOPHYHON TepMOOOpabOTKe
MPOUCXOIUT «COPOC» INEKTPOHA OT CYphMSIHOTO KOMIUIEKCA, 3aXBaT €r0 MOHOM cepebpa ¢ oOpa3oBaHUEM HEH-
TPAJILHOTO aTOMa M NPUCOEIMHEHNE aTOMOB K OCTABIIMMCS (parMeHTaMm (MeJIKMM HaHOYAcTHLAM, HeoOlararo-
MM IUTa3MOHHBIM PE30HAHCOM), YTO NPHUBOJAUT BHOBb K pocTy HaHodacTull. OJHAKO M3-3a «IIOTEPHY» IEKTPO-
HOB KoimmyecTBO HYC HECKOJIbKO MEHBIIE, YeM B MEPBOHAYAILHOM OOJYYCHHOM COCTOSHHH. CXEMaTHUHO TIPO-
necc oopazosanusi HUC npu nmoeropHoit TO MOXKHO BBIpa3HuTh CIEAYIOIUM 00pa3oM:

1. «cBpocy smekTpona ¢ cypbMbl ([Sb™ T+kT—e +Sb™);
2. 3axBaT 0CBOOOIMBUIMXCS TEPMOAIIEKTPOHOB (e—+Ag+—>Ago) u 3) poct HUC (Agn0+kAg0=Agn+k0).

[/T]. UrnateeB O.A., UrnateeB A.W., Hukonopo H.B. ®otoxectpykims HaHOUacTUI[ cepedpa B poTo-Tepmo-
pedpakTUBHBIX cTekiIax // HaydHo-TeXHH4YecKHil BECTHUK HH()OPMAIIMOHHBIX TEXHOJIOTUH, MEXaHUKHU U ONTHKH.
2013. Ne 3 (85). C. 158-159.
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YPABHEHU S MTEPEHOCA N3JTYYEHWS B UHOPAKPACHOM TOMOI'PA®HUHU B CJIYYAE
AKTHUBHO-ITIACCUBHOM JJUATHOCTUKHU U BEEPHOI'O CKAHUPOBAHUS'
A.A. Makaposa®
* Cankr-ITeTepOyprekuil HAIMOHAIBHBIA HCCIENOBATENBCKUM YHUBEPCUTET MH(MOPMAIMOHHBIX TEXHOJOTUM, MEXAHUKH M
onrtuky, Cankr-IlerepOypr, Poccus, alena.etalon@gmail.com
CchopmynpoBaHa cxeMa BESpHOTO CKaHHPOBAHHUS TOPSAYETo Tasza B 3a1aue WHQpakpacHoii Tomorpaduu. Mcmonap30BaHbl ABa
peKuMa TUarHOCTHKH: akTUBHBIA (ON) — ¢ BKIFOUeHHBIM HcTo9HHKOM, naccuBHBIN (OFF) — Ge3 ncrounnka. BeiBeneHs! nBa
HHTErpaJbHBIX yPaBHEHUS OTHOCUTENIBHO Kodbduuuenra abcopbumu K u dynkuuu Ilnanka B cpenpl (110 KOTOpOi MOXHO
paccunTarh TeMIepaTypHbIH IPOQHIb Cpembl T).
KaroueBsie cioBa: 1K Tomorpadus, nHTerpaibHbIe ypaBHEHUS IepEeHOCAa M3JIy4YEHHMs, aKTUBHBIA M ITACCUBHBIH PEXHUMBI
JMarHOCTHKH, BEEPHOE CKaHMPOBaHKE, KOAQHUIMEHT 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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