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1 — na3epHBIN UCTOYHUK U3ITYUCHUS,
2 — mapameTpHIecKuii reHepaTop; 3 — aTTEHIATop;
4 — cBeroaenuTeNp; 5 — Goxycupyolas cuctema,
6 — oOpaser; 7 — ONTHYECKUH KIIHH; 8 — TeIeCKOIT,;
9 — TI3C kamepa; 10 — u3mepuTenb YJHEPIUK

Pucynok 3 — 3D-Mozens cTeHIa KOHTPOJIS JIy4eBOi
TIPOYHOCTH

Jnst KonMManuu J1a3epHOro M3JIy4YeHUus: Oblia
BbIOpaHa cuctema [anmuiies, BBINOJHEH ee rabapuT-
HBII pacdeT, UCXOAs M3 MapaMeTpOB UCTOYHUKA Jia-
3€pPHOTO M3JIYYEHHs, a 3aTeM PacdeT KOHCTPYKTHUB-
HBIX [IapaMETPOB ONTHYECKON CUCTEMBI.

Juamerp (oxycupyroleil cucremMsl ObUT BHIOpaH
UCXOJs M3 JUaMeTpa Ja3epHOTO Iy4Ka, KOTOPBIH
HEeo0XOMMO TIOJIYYUTh Ha HCCIeAyeMoM obpasie, 1

VK 539.1.06

C YYETOM TOTO, YTO JJIsl YMCHBLICHHS BIHMSIHUS Ce-
pudeckoil abeppaliii Ha KadecTBO H300pasKeHHS
IITHA AHaMeTp (POKyCHpYIOIIeH CHCTEMBI NOIKCH
OBITH B 2—3 pa3a OoJbple TuaMeTpa Mmydka ja3epa.

C yderoM TpeOOBaHMI K JIa3€pPHON IPOYHOCTH
MaTepHasioB OBUTH MOZOOpaHBI MOKPBITUS IS Kax-
JIOTO KOMITOHEHTA ONTHYECKOW CHCTEMBI U PacCUTH-
HBI KOX(QHUIHUEHTHl TMPOITyCKaHUS I KaXIOW pa-
0oueil TTOBEPXHOCTH ONTHYECKOH CHCTEMBI B HPO-
rpaMMHOH cpefie «Zemax, .

Takum 00pazoM C IEeTbI0 MOAEPHU3ANHU CTEHAA
OblIa NMPOM3BEJCHA 3aMEHa MCTOYHHUKA M3ITy4eHHS,
H3MEHEHa ONTHYECKasi cucTeMa paboyell M n3Mepu-
TEJILHOW BETBEH CTEH/A, BBIMOJHECH TabapUTHEIN,
CBETOTEXHUUYECKUM U SHEPTeTUUECKUN pacyeT ONTH-
YECKOU CHUCTEMBI CTEH/IA.

Jlutepatypa

1. Jlazeppl m mna3epHoe oOOpyzoBaHue. MeToab
OIIpEeNIeHNs] TTOpOra JIa3epHoro paspyiieHnsi. OCHOBHBIC
monoxeHusi, TepMusbl u onpenencHus : [OCT P 58369—
2019 (MUCO 21254-1:2011). — Bsen. 27.09.2019. —
Mockga : Crannapr-unpopm, 2019. — 19 c.
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AHHOTa].[l/Iﬂ. B Z[aHHOﬁ pa60Te NpeACTaBJICHbI PE3YJIbTAThI I/ICCJ'IG,IlOBaHI/Iﬁ OIITHYECKUX CBOMCTB HEOpraHnyvce-
CKHUX ONTHYCCKUX MATCPUAIIOB!: 6OPOCI/IJ'II/IKaTHOI‘O CTCKJIa U OKCOCCJICHNJA JICTUPOBAHHBIX PEAKO3CMCIbHBIMU
QJIEMCHTaMU, MOJYYCHHBIX 30JIb-T€JIb METOIOM, JJIA MCIIOJB30BaHUA UX B KAQYECTBEC CHUHTUIIIIATOPOB ACTCKTO-

POB HOHU3UPYIOIIUX U3ITyYESHUI.
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OPTICAL MATERIALS FOR REGISTRATION OF IONIZING RADIATIONS
Malyutina-Bronskaya V.!, Soroka S.%, Senkevich D.%, Semchenko A.2, Sidsky A.2, Tarasenko M.2
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Abstract. The results of studies of the optical properties of inorganic optical materials: borosilicate glass and
oxoselenide doped with rare earth elements, obtained by the sol-gel method, for their use as scintillators of ioniz-

ing radiation detectors are presented in this work.
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BBegenne. OcCHOBHOE Ha3HAuY€HUE JATUMKOB
HOHM3HPYIOIINX M3Iy4YEeHUH 3aKIf09aeTcsi B odecme-
YCHUM IIpoIrecca BSaHMOHeﬁCTBI/IH II0OTOKAa WOHH3U-
PYIOIIETO U3MTyYeHUs C JUTMHOK BOJHBI 10 380 HM C
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¢du3MYecKoil cpenol NeTeKTopa W3JIyYeHHs, U B
mpeoOpa3oBaHUM aKTOB B3aMMOJEHCTBHA B 3JEK-
TPHUYECKUE CHUTHAIBI, KOTOPBIE MOTYT OBITH 3aperu-
CTPUPOBAHbl COOTBETCTBYIOIIEH HM3MEPUTEIIBHOU



CeKL;M}l 4. 0nmuK0-3]l€KmpOHHbl€ cucmembnl, 1d3epHast MmexHuKa u mexnouiocuu

anmapatypoit [1]. OmHIM U3 METOJOB PETHUCTPALNU
W3JIyYCHUS] SIBISIETCS CUMHTWIUIALMOHHBIH METOJ,
OCHOBAHHBIH Ha PErHCTpPallM¥ KOPOTKUX BCIBIIIEK
CBETa — CLMHTHUISINH, BO3HUKAIONIMX B HEKOTO-
PBIX BEIIECTBaxX IpU HPOXOXKICHUH Yepe3 HUX 3a-
PSOKEHHBIX YacTull [2].

AKTyaJIbHOCTh pemiaeMod NpoOieMbl 3aKiIroya-
eTcsl B HEOOXOUMOCTH Pa3pabOTKH HOBBIX MaTepH-
aJIOB TSI ONTO3JIEKTPOHMKH, CBETOTEXHUKH, OBITO-
BOM TEXHHMKH, MEIULMHCKUX NpuMeHeHu#. Llenbro
paboTel OBUIO WCCIIEIOBAaHUE ONTHYECKHX U (OTO-
3JIEKTPUYECKUX CBOMCTB CHMHTHUIMPYIOIINX CpPEl,
MOTyYEHHBIX 30/Ib-T€JIb METOJOM, M OIpEACICHHE
BO3MOXXHOCTH MX NMPUMEHEHHSI B Ka4eCTBE JETCKTO-
POB MOHHM3HPYIOIUX H3JTyYECHUH.

Texnosorus mosxy4yenusi. B pamkax naHHol cra-
TBH PACCMaTPUBAIOTCS CBOWCTBA HEOPraHHMYECKHX
OIITHYECKHX MaTepUalioB, IIOJNYYEHHBIX 30JIb-Tejb
MeTozoM. B mepBoM ciryyae- OOpOCHIMKATHBIE CTEK-
ma (puc. 1, a). 301b-TeNb METOIOM TIOTyYeHEI 00pa3-
116l GOPOCHIIMKATHOTO CTEKJA, JIETUPOBaHHOTO Eu’t,
coserupoBanHoro uonamu Y (Eu’":Y). Xummnueckuit
COCTaB 30JI1 TONOOpaH SKCIEPUMEHTAIBHBIM ITy-
tem. Temrieparypa OTXXKHIra Ha BO3IyXEe COCTaBIsUIa
900 °C B Teuenun 60 muH. [lomydeHHbIE MaTepUabl
MPE/CTABILIIOT cO0O0M CTEeKIIa, KOTOPhIE TyBCTBUTEIIb-
HBI K BO3JICHCTBHIO M3ITy4YeHHs, OJIM3KOrO K YyJbTpa-
¢uoneroBomy (A < 400 HM), U TIPU OOTYYCHUU H3ITY-
YaloT SIPKO-PO30BOE BUIMMOE CBEUCHHE.

a — Ha ocnose: Eu**Y (17 macc. %) ,
6 —Ha ocHoBe Y202Se:Tb (3 macc. %)

Pucynok 1 — BHemHuif HEOpraHUIeCKNX ONTHIECKUX
MaTepuasoB IS CIUHTUIIIATOPOB

Bo BrOpoM ciyuae, OKCOCENEHHH pEeaKO3eMelb-
HBIX 3JIEMEHTOB JIETHPOBaHHEIM moHamu Tb**. Tlopo-
mok okcocenenuaa Y20,Se:Tb*" ¢ pasmepamu 9a-
cturg ot 50 Mkm g0 200 MKM moMemiajics B 30Jb-
reyIb MaTpPUIly ¥ HAHOCHJICS Ha CTEKJITHBIC MOIIONK-
ku. [TonydyeHHble 00pa3lbl OTKUTAIKCh Ha BO3/IyXe
cHauana ripu Temneparype 150 °C, satem npu 300 °C
B Tedennu 30 muH. [Tomydaembie 00pasisl MpeaCcTaB-
JSUTH cOOpOY Henpo3padHble IUIeHKH (puc 1, 6).

Wzmepenne ¢otomomunecueHunu (PJI) Gopo-
CUJINKAaTHOTO CTEKJa MHPOBOJWIOCH C HCHOIb30Ba-
HrueM HeCd nasepa ¢ juMHON BOJHBI W3ITydYCHHS
325 uM u MorHoCThIO 1,27 Br/cm?. [lnameTp mydka
Ja3epa Iocje MPOXOXKICHHs NuadparMbl U JIMH3BI
cocrasiser 1MM. HopmupoBaHHBIE crieKTpsl (oTo-
JIOMHHECIICHIINN OKCOCEJICHUIOB PErHCTPUPOBAIH

Ha criektpodmoopumerpe Fluorolog 3 (Horiba Jobin
Yvon) ¢ oxyaxkaaeMbIM OJOKOM JIETEKTHPOBAHMS
¢orono PCI77CE-010, ocnameHHOM (oTOyMHO-
sxkutenem R20658. JlmiHA BOJHBI BO30YXKAAOIIETO
n3nydeHus cocrasuia 380 HM.

PesyabraTnl ucciaenoBanmii. Ha puc. 2 npen-
CTaBJICHBl CIIEKTPBI JIIOMHUHECIEHIMA ONTHYECKUX
MaTepHaJiOB U CIUHTHIATOPOB. Y OOpOCHIIHKAT-
HOTO CTEKJIa HaONF0JAaeTcsl TOJIOCH H3ITydeHHsS B
BUANMOM dacTH amama3oHa (puc. 2, kpuBas 1).
MOHO BBIICIHATH XapaKTEPHBIE TOJIOCH U3ITYICHHUST
B CIIEIYIOIINX MHTEPBAJaX UIMHAX BOJNH: OT 570 HM
mo 600 uaMm, or 600HM mo 625 HM, or 630 HM mO
6601M, ot 660 HM 10 725 HM. B uHTepBane nIMH
BoJH 0T 600 HM 10 630 HM HaOmOAAaETCS MAKCUMYM
C Y3KMM pachpe/ieliecHHeM, CBSI3aHHBIH ¢ mepexoja-
MU B 3JIEKTPOHHBIX SHEPTETHYECKUX YPOBHSIX HOHOB
Eu’". VMeHblIEHHE KOHIEHTPAIMY HOHOB €BPOIHS
MPUBOAUT K YMCHBIICHUIO HHTCHCHUBHOCTHU (1)OTO-
JIOMHIHECIICHIINK BceX MakcumyMoB DJI HeopraHu-
YeCKUX CHMHTHIUIATOPOB, COAEPKAIMX HOHBI Eu’”,
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1 — GOpOCHIIMKATHOE CTEKIIO JIETHPOBAHHOE
Eu**Y(17 macc. %), 2 — oKcoceNeHu
Y20:Se:Tb (3 macc.%)

Pucynok 2 — CriekTp (OTOMIOMUHHUCIICHIINH OTITHYECKUX
MaTepuasoB Ul CHUHTHILIATOPOB

Crektp (OTONIOMUHHCIIEHIINK  OKCOCEJICHUJIOB
Y>0,Se:Tb npencrasieH Ha puc. 2 kpuBas 2. Xapax-
TEpHBIE MOJOCHl M3IyUeHUs] HaOIONAIOTCS B ClIEIy-
IOLUX MHTEpBaJlaX UIMHAX BOJIH: oT 950 HM g0 960
HM, oT 975 HM 1o 990 HM, oT 1020 aM mo 1040 HM.
OTH NUKKA MOTYT OBITh CBSI3aHBI C 3JTy4YeHUEM (OHO-
HOB OT BO30Y>K/IEHHBIX 1ap Y-Se B MaTpuiie.

Pabounii criekTpanabHBIN IHama3oH (GoTompHeM-
HHUKOB JUIS JETEKTOPOPOB MOHHU3HUPYIOLIETO H3ITyde-
HUs JIaBUHHBIX (oroauonoB (JIDJ) nim kpemHue-
Boro QortoymHoxutens (Si-OIY) cocraBuser ot
400 uM 1o 1000 uM [3], 4TO COOTBETCBYET Mana3o-
Hy IJIMH BOJIH M3JIy4€HHs HCCIeIyeMbIX MaTepha-
noB. OmnpenensiomyM (GakTOpOM IPAKTHYECKOTO
NPUMEHEHNS] MaTepuajioB ISl CLHUHTHIISITOPOB BbI-
CTyHaeT MaKCUMyM CIEKTPaIbHOM 4yBCTBHUTENIBHO-
CTH U KO3((HUIMEHT JaBHHHOTO YMHOXEHHS (OTO-
npuemanka. g JIDJ xkodPPUIMEeHT TaBUHHOTO
ymMHOkeHUsI M cocrasmser ot 50 1o 100, B To Bpems
kak Si-®DY M mopsaka 10° 4ro mossonster mo-
OuThest OombiIel 3(PPEKTUBHOCTH NETEKTUPOBAHUS
Gonee cnaboro curnana nopsaka 1071° Br, a cneno-
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BaTEJNIbHO, JIYUIIETO YIHEPTreTUYECKOT0 pa3peIieHHUs .

Ha puc. 2 npuBeneHbl BHENIHUIA BUA B KOpITyce
JIO[] wim Si-OBY co CHUHIMISIIMOHHBIM MaTepua-
jgoM  (OOpOCHIMKATHOE CTEKIO JICTUPOBAHHOE
Eu3+3Y) 3aJIUTBIM B KOJIIAYOK — MAakKeT JETEKTOpa
HOHM3UPYIOLIET0 u3inydeHus. CUUHTUIUIATOP U Je-
TEKTOpP OBUTM TPEIM3HOHHO COCTBIKOBAHBI JIPYT C
IPYTOM MEXaHWYECKHM CII0COOO0M, IO3BOJIIOIINM
OBICTPO W HANIE)KHO 3aMEHUTHh KaK CHUHTHUIALNOH-
HBIM KpUCTalI, TaK U caM JE€TEKTOP.

Pucynok 2 — Baemnuii Bua kopnycupoBaHHbIX JID/]
i SiODY ¢ CHUHTHUIMOHHBIM KPUCTAIIOM
(Ha 0cHOBE OOPOCHIIMKATHOTO CTEKIIA JIESTHPOBAHHOTO
Eu?"Y) B Ko/mauke KopIyca IIpy BO3IeHCTBIH
V®-uznyuenus

3akmouenne. TakuM 00pa3oM, ObUTH HCIICA0BA-
HBI ONTHYECKUE CBOWCTBA HEOPTaHWUCCKHUX OITHYE-
CKHX MaTepHajoB: OOPOCHIMKATHOTO CTEKIa M OKCO-
CENICHHA JICTUPOBAHHBIX PEIKO3EMEITBHBIMHU dIIe-

VIK 614.715:681.586

MEHTaMH, MOJYYEHHBIX 30Jb-Telb METOAOM I HC-
TIOJTB30BAHMS UX B Ka4eCTBE CHMHTWILIATOPOB. [loiy-
YEeHHBIE PEe3yJIbTaThl WCIIOIB30BaHbI JJI1  CO3JaHUs
MaKeTOB JIETOKTOPOB HOHNU3UPYIOIINX U3ITyYESHHH.

Baaronapuocrn. Pabora yacTu4HO BBINOJIHEHA
npu (uHaHCOBOW mojyepxkke bemopycckoro pec-
nmyonukanckoro (oHaa QyHIaMEHTaNIbHBIX HCCIIe-
noBauuit (mpoext ®@20P-256).
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MYJbTACHEKTPAJBHBINA JETEKTOP MUKPOUYACTHIL I'A30BOI/BO3YIITHOM CPE/JIbI
Myxypos H.H., Xonun A.A.

I'HIIO «Onmuxka, onmosnieKkmponuKa u 1a3epHas mexHukay
Hayuonanvuasn axademus nayx Berapycu
Munck, Pecnybnuka benapyce

AunHoTtanus. [IpencraBieH aHanu3 OCHOBHBIX ITapaMeTPOB MHUKPOYACTHUI] BO3IYIIHOW Cpe/ibl U UX BIMSHHS Ha
3JI0POBBE YeIoBeKa. PaccMOTpeHBI METOIbI cenapanuy U AeTeKTUPOBAHUSI IEPEHOCHMBIX BO31yXOM/Ta30M TBEp-
JIBIX MMKPOYACTHUI] C IOMOIIBIO ONTHYECKUX U (POTOBICKTPUUECKHUX DIIEMEHTOB. [Ipe/cTaBieH NpOTOTHUIT MYJIb-
THCHEKTPAIIBHOIO AETEKTOPa MUKPOYACTHI] HA OCHOBE AIFOMOOKCHIHOM TEXHOJIOTHH JUISl CO3/IaHUST KOMITAKTHO-
ro Lab-on-chip cercopa.

KiioueBble cjioBa: MUKPOYACTHIIBL, CeMapalys, MyJIbTHCIICKTPATIbHBIH IETEKTOP, ATFOMOOKCHTHAS TEXHOJIOTHSL.

MULTIWAVELENGTH SENSOR OF GAS/AIRBORNE MICROPARTICLES
Mukhurov M., Khodin A.

SSPA “Optics, Optoelectronics, and Laser Technology”
National Academy of Siences of Belarus
Minsk, Belarus

Abstract. The analysis of the airborne microparticles basic parameters and their effect on human health is pre-
sented. The methods of separation and detection of air/gasborne solid microparticles using optical and photoelec-
tric elements are considered. The multiwavelength microparticle detector prototype based on alumina technology
is presented to create a compact Lab-On-Chip sensor.

Key words: microparticles, separation, muleiwavelength detector, alumina technology.
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KauecTBo BO3aymHo# cpeabl. YucThlil BO3ayx
ABTISIETCS OJHON M3 OCHOBHBIX 3a7ad OXPaHBI OKpY-
xarolell uenoseka cpeabl. CornmacHo naHHBIM Bce-
MHUpHO# opranuzanuu 3apaBooxpanenus (BO3) [1],
BpeIHbIE Ui 3710pOBbsi MuKpodactuipl (PM) pas-
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MEpPOM OT JI€CATKOB HAHOMETPOB 10 MUKPOMETPOB
rryOOKO MPOHMKAIOT B JIETKHE, B KPOBB H Jajiee BO
BHYTPEHHUE OpraHbl, BbI3bIBAas BOCIAJICHHUE JbIXa-
TEJIBHBIX IyTeH, MOAABIs PEaKIUI0 UMMYHHOH CH-
CTEMBl M CHWXasl CIIOCOOHOCTH KPOBH IE€PEHOCHTH



