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(54) CHMHTHJLISIIUOHHBIA TETEKTOP

(57) Pedepar:

Hcnonp3oBaHue: isi NOABOJHOM pPErucTpallid HOHU3HUPYIOIUX HU3IYYEHHH U
IMOBOIHOTO PAJWAIMOHHOTO0 MOHHTOPHHTA pagoHa 222Rn M ero J04epHHX MPOLYKTOB
pacmnasna (AITP) B pamoHCOaepKAIIUX BOJTHBIX HCTOYHUKAX. CymHoCTb:
CHUHTWUIAIIMOHHBIA JTETEKTOP IS TOJBOAHON PETHCTPAIIMH HOHU3UPYIONINX H3TyICHUN
BKJIIOYA€T KOPIYC M CLHUHTHOJIOK, COCTOAIIMM M3 CIUHTUUIILUOHHOIO JaT4yHKa,
COCJIMHEHHOTO Yepe3 CBETOBOJ ¢ (POTOMPHEMHBIM YCTPOMCTBOM, a TaKKe OJIOKH 00paboTKH
U mocienyonieil nepenadn HHGpoOpMaIu 0 0E€CIIPOBOJHON TNHUN CBI3U, IPHYEM CBETOBOJ
U (QoTompreMHOE YCTPOMCTBO 3aKJIOYEHBl B OTHEIBHOM TepMETHUYHOM  OJIOKe,
pa3sMeIIeHHOM BHYTPH KOpIyca OETEeKTOpa, a CIUHTWIISLHOHHBIA NAaTYUK BBHIIIOJHEH B
BHUJIC OJNHOW WIW HECKOIBKUX MOAYJIBHBIX COOPOK, COCTOSAIIMX W3 Habopa pasleleHHBIX
3a30paMH TOHKHUX CIUHTWUIMPYIOIIMX IUIACTHH, HPHYEM CIUHTHUIAIMHOHHBIA JaTIUK
pasMelnieH B BOJOAOCTYIHOM dYacTH JETEKTOpa, KOTOopas cHaOXeHa MOMOJHHUTEIbHOM
CHUCTEMOW MPOKAYKH BOABI. TEXHUUECKHH PE3yIbTAT: MOBBIMICHUEC YyBCTBUTEIBHOCTH IIPU
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MOABOJHOM pPETHCTpalUU HOHUBUPYIOIIUX U3lydeHud. Peanusanus BO3MOXHOCTHU
MTOJIBOAHON PETHCTPALNK alb(a-u3IydeHus.

[Tonesnast MogeNb OTHOCUTCA K 00JIaCTH CHUHTIWIISLIHOHHBIX JETEKTOPOB, MIPUTOJHEIX
JUTSL TIOBOJTHON PETUCTpallMK HOHU3HPYIOMUX U3IydeHnid. [lone3Has Moaens qeTekTopa
npelHa3HaveHa /Ui pelieH s 3a/1ad MOABOJHOTO PAJHAIlHOHHOTO MOHUTOPUHTA
MPUOPEIKHBIX MOPCKUX 30H, KPYITHBIX 03€p, BOJOXPAHUIIHII U APYTHX BOAOEMOB C
WCIIOTB30BAaHUEM Pa3TUIHBIX HOCHTENICH B BUE TUIABCPEICTB: AXTHI, IIOTHI, KaTepa,
BKJIOYAs PaJMOyIpaBisieMble KaTepa, a TaKXKe JIJIs MOJBOJHOTO PaJHallHOHHOTO
MOHHUTOPHUHTA BOJIOEMOB CEIUTEOHBIX (PKMIIBIX) 30H, BKJIFOYAs BOJ03a00pHBIC KaHAJIBI U
KOJIOIIIBI C TUTHEBOM BOMOMU, MPUTOTHA JIJISl IOUCKA U OOHAPYKEHUSI MECT
HECAHKIIMOHUPOBAHHOTO cOpOCa B BOJOESMBI PATHOAKTHUBHBIX BEIIECTB U OTXOJIOB, JUIS
pagralliOHHOTO MOHUTOPHHTA BOJ, HCIIOJIb3yEMBbIX B ATOMHOM IPOMBIIUICHHOCTH, a TAKXKE

JUTS TIOZIBOJTHOTO PaJnalliOHHOTO MOHUTOPHHTA pajoHa 222Rn u ero JIOYEPHUX MTPOIYKTOB
pacmajaa B paJoOHCOAEPKAIINX BOJHBIX HCTOUHHUKAX.

BonbmmHCTBO M3BECTHRIX CHUHTHILIIHOHHBIX JETEKTOPOB U3IYyUCHHH, COCTOSIINX U3
CHUHTWUIAIIMOHHBIX JTaTINKOB U (POTONPUEMHEBIX YCTPOWCTB, 3aKIIFOUCHHBIX B
cBeToHenponunaemerii kopnyc (b.B.1lyiasrun, A.H.Uepenanos, JI.b.Illynerun. / HoBbie
JIIeTEKTOPHBIC MaTepralibl U ycTpoiicTBa. M., ®usmamiut. 2009. 360 c.), mpenHa3HAYEHO
JUTSL DKCIUTyaTaluy B aTMoc(epe BO3yXa U COBEPIIEHHO He IIPUTOIHO IS OCYIIECTBICHUS
MOJIBOTHOTO PaJHallHOHHOTO MOHUTOPHHTA, TPEOYIOIIETO MPSIMOTr0 KOHTaKTa CEHCOPHBIX
9JIEMEHTOB CHUHTUIUISIIUOHHOTO JaTYMKA C aHAJIU3UPYEeMON BOJHOM Cpeaoii, B YaCTHOCTH,
C BOAHOM cpenoi, cogepxaineil panoH. CBETOHENPOHUIIAEMBII KOPITYC U3BECTHBIX
CIUHTHWLIAIIMOHHBIX ETEKTOPOB, H3TOTOBICHHBIN KaK MPaBUJIO, HA OCHOBE
METAJICOACPKAIINX MaTEpUaIOB, MOJHOCTHIO MOTJIONMIAET alb(a-u3TyudeHHe paJoHa U
MIPOIYKTOB €T0 pacrana.

N3BecTeH COMHTHWILISIITAOHHBIN IETEKTOP, paOOTAIOIINI B pEKUME peaTbHOTO BPEMCHH,
JUISL PETUCTPALlMM HOHU3UPYIOMUX U3ydeHui (mart. 2143711 Pd. MIIK GO1T 1/20, 3/00,
3asB1. 06.04.1999 r., omy0um. 27.12.1999 1., bron. Ne36. b.B.lllynsrun, J.B.Paiikos,
B.C.Anapees, O.B.Urnarses, B.JI.Ilerpos, 10.I".Jlazapes, [.b.1llynsrun), CHUATHOIOK
KOTOPOTO COJIEPKUT CHMHTHIUISIIUOHHBIN JaTUYUK ¥ (OTOIPHEMHOE YCTPOWCTBO B BUE
¢doTtornexTporHoro ymHoxurens (PDOY), pa3MenieHHbIe B EANHOM CBETOHEIIPOHUILIAEMOM
kopnyce. CHUHTHIUISIIMOHHEBIN JaTYNK BBITOTHEH B BUJC MapalIEILHO-TIOCIEI0BATEIILHOTO
COCIUHEHHBIX TPEX CIUHTUIUIATOPOB: BHEIIHETO HEUTPOHHOTO CIIMHTHILIATOPA (U3
IJIACTHKA WJIA CTUIBOCHA), pa3MEeIIeHHOTO B HEM (B KOJIOJIC BHEIIHETO CIIMHTHUILIATOPA)
cuuHTHWLIANHMOHHOro kpuctamia Nal-T1 nas peructpanuu raMma-u3iydeHus U
BHYTPEHHETO YyBCTBUTEIILHOTO K TEIUIOBBIM HEHTPOHAM CTEKJISHHOTO CIUHTHILIATOpA Ha

ocHoBe ®Li-crinkaTHOro cTekia, aKTHBHPOBAHHOTO LIEPUEM, BBIIOIHECHHOTO B BUJIC JHCKA,
HaxoAsImerocs B onTudeckoM koHTakTe ¢ ®OY. UHdopmanus co cumHTHONOKA TOCTyHaeT
Ha 050K 00paboTKy curHaynoB. OQHAKO U3BECTHBIN CIUHTUILIAIMOHHBIN IETEKTOP HE
MIPUTOJEH JJIsl pa3MEIIeHUsI HETIOCPEACTBEHHO B aHATM3UPYEeMOi BOJHOH cpere,
conepiKamieil paaJuoakKTUBHEIC BEIIECTBA, HE MPUTOMICH I PETUCTPAINH ailb(a-u3mydcHus,
CBSI3aHHOTO C PAJIOHOM, WJIU C alib(a-u3IyuYSHUEM OT IPYTHX PaIUOAKTHBHBIX HCTOUYHHUKOB,
HaxXOJSIINUXCS B BOIHON cpelie, MOCKOIbKY KOPIYC AETEKTOpa MOJIHOCTHIO IMOTJIOMIAET
anbGa-u3mrydeHne. VI3BeCTHBIN AeTeKTOp He MPHUTOeH It 3P PEKTHBHON MOIBOAHON
perUCTPAIH UOHUZUPYIOIIUX U3JTYICHHM.

W3BecTeH TPEKOBBIN OETEKTOP IJIsl 0OHAPYKEHUS M PETHCTPAIMU pagoHa
(M.B.XKyxosckuii, U.B.Spmomenko, Pagon: U3mepenue, 10361, OIEHKA PUCKA.
ExarepunOypr. YpO PAH, 1977. 231 c.; P.b.Tepmeunkona, M.B.)XXykoBckuii,
M.M.KuaubaeB, 3aKOHOMEPHOCTH HAKOIUICHUS PajoHa B XKHUJBIX TOMeIeHusaX Mccehik-
Kynsckoit obmactu. Mexay3. ¢0. Hayd. TpynoB. [IpoGieMsl CIEKTPOCKOIHH |
crnekrpomerpun. ExarepunOypr. YI'TY-VYIIU, 2002. Beimn.11, ¢.97-105). Hegocrarkom
UHTETPAJIbHBIX TPEKOBBIX ETEKTOPOB, MPUMEHSIEMBIX ISl PETUCTPALUU paloHa, SABISETCS
OombIIoe BpeMs SKCIO3UIUH, O0IBIIOEe BPEeMS HAKOIUICHUSI HHPopManun - He MeHee 1-3
MECSIIEeB; TAKOW JIETEKTOP SABIAETCS HAKOMUTEIBHBIM, 3aIOMUHAIOIINM JETEKTOPOM, OH HE
MOXXET paboTaTh B PEKUME PEaIbHOIO BPEMEHHU.

W3BecTeH CUMHTHWLISIITUOHHBIN AETEKTOP P-U3ITy4eHUsI Ha OCHOBE CTEKJISHHOTO
CHUHTIILIATOPA, nMetomiero coctaB LiO-CaO-MgO:Ce (H.H.IInarounos, A.E.Peme30B,
b.B.llynerun, [.B.Paiikos, B.}O.MBanoB, A.H.Yepenanos, I1.B.PaiikoB. [Ipumenenue
CTEKJISTHHBIX CIUHTUIUIITOPOB AJISI PETUCTPAINU B-U3NTydeHUI. MeXBY30BCKUI COOPHUK
Hay4dHBIX TpyznoB. [IpoOGnemsl ciekTpockonuu u ciekrpomerpuu. 2005, Boim. 19. C.123-
126). CUMHTHWISIHUOHHBIN JATYMK U3BECTHOTO JETEKTOPa BBHIMIOJHEH B BUAE TOHKOU
CTEKJISIHHOH MJIACcTUHBI, uMetonieit popmy aucka. OIHAKO CIUHTUIUISIUOHHBIN JaTIHK
M3BECTHOTO CUUHTHILIAIIMOHHOTO ASTEKTOpa UMEET HeOONbIINE pa3Mephl: TOMIIUHY ~1 MM
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u nuameTp 20 MM (Twuromans 314 MMZ), ¥ MO3TOMY 00Ja7aeT HeBBICOKOU
YyBCTBUTEIHHOCTBIO. [TaBHBIN HEJJOCTATOK M3BECTHOI'O CUUHTUIUISIIIIOHHOTO JAETeKTOpa
3aKJII0YAeTCsl B TOM, YTO KOHCTPYKIIHMS AETEKTOPA, JIEMEHTOM KOTOPOH sABIsSETCS KOPILYC,
MTOTJIOMIAIONINH anb(a-u3mydeHne, He MO3BOSET C €T0 TOMOIIBI0 TPOBOUTE H3MEPCHHS
YPOBHS paguanyy HEMOCPEICTBCHHO B BOTHON Cpelie, OH HEe IPUTOACH JJISl pETHCTPAIUN
aib(ha-u3nydeHus OT PAAHOAKTUBHBIX UCTOYHHKOB, HAXOJSAIIMXCS B BOAHOU cpee.
W3BecTHBIN CHUHTHILIAIHOHHBIA TETEKTOP HOHU3UPYIOMIETO U3TYUCHHS HE MPUTOCH IS
npoBeAeHUs 3P EKTUBHOTO MOJBOTHOTO PaHAIMOHHOTO MOHUTOPHHTA OeTa- U raMMa-
U3IyYCeHHs U COBEPIICHHO HENPHUTOACH JIJIs MOJIBOJHON PEeTHCTpaluy pajoHa Mo anbda-
W3IIyYCHHUIO.

N3BecTeH COMHTULISIITAOHHBIN AETEKTOP CO CHUHTHIIIAIIMOHHBIM TaTYNKOM Ha OCHOBE

CHUMHTHTAPYIOIIETO JTUTUEBOTO CHIIMKATHOTO CTEKJIa, MMEIOIIEr0 COCTaB 6LizO—MgO—
Si0,:Ce (B.H.Yypmanos, C.N.I'opkynosa, 1.JI.Butosckuii, U.H.Cenynona /

MexBy30BCKHI COOpPHHUK HAayYHBIX TPYHOB. [IpruOOpHI 1 METOABI KCIIEPUMEHTATBHON
¢uszuku, 2010. Bem.27. C.120-126). B u3BeCTHOM CHUHTHLIAIIMOHHOM IETEKTOPE
CHUHTWUIAIIMOHHBIA TaTUYUK CIIUHTHOI0KA MPEICTABIISICT CO00M COOPKY M3 HECKOJIBKUX
JIECATKOB MPUKATBIX IPYT K APYTY CTEKIOBOJOKOH (TONIIuHON ~0,5 MM, JuinHOH 110 4,8
CM), a POTONIPUEMHOE YCTPONUCTBO BHIIIONHEHO B BUE (POTOANEKTPOHHOTO YMHOXKHTEIS.
CUMHTHUISIIUOHHEIN JaTYNK U POTONMPUEMHOE YCTPOHUCTBO pa3MEIIeHEI B
CBETOHENpOHUIIaeMOM Kopryce. CUMHTHIUIAIIMOHHBIN JaTUUK YyBCTBHUTENEH K OeTa-,
ramMma-u3Jay4eHuro U HeTpoHaM. HeHTpOHBI B U3BECTHOM AETEKTOPE PETUCTPUPYIOTCS

BCIICJICTBHE ACPHON peakIuu 6Li(n,0,)3H. Anbda-4acTUIIEI BOSHHKAIOT B CAMOM
cuuHTIILIATOpE. [IpUMeHeHne CTeKI0BOIOKOH 00eciedynBaeT MUHUMAJIbHBIE IOTEPU CBETA
B CIIMHTIWIISIHOHHOM JeTekTope. OMHAKO W3BECTHEIN CIMHTIILIAIINOHHBIA TETEKTOP HE
MPUTOCH JUIS DKCILTyaTallil HEIOCPEACTBEHHO B BOJHBIX CpeflaxX, Koraa TpedyeTcs mpsmMoi
KOHTAKT CEHCOPHBIX 3JIEMEHTOB CIUHTWUISILIUOHHOIO TaTYHKa C aHAJIU3UPYEeMOU BOJHOM
cpenoii, OH He MOXKeT paboTaTh, OyIydH MOTPYKEHHBIM B BOZY, OH HE IPUTOMACH IS
MTOABOTHOW PETUCTPAIMH HOHUZHPYIOMIUX U3JTydCHHH.

N3Becten cumHTHILISIIIMOHHEBIN AeTekTop (B.FO.MBanos, A.B.1menko, JI.B.BukTopos,
I'A.Kynuesunu, K.O.Xoxmnos, A.H.Uepemanos, A.C.llenn, b.B.lllynsrun, M.M.Kugubaes,
T.C.Koponesa / UHTeTprpoBaHHas TeoMHGOPMAITHOHHAS CHCTEMa KOHTPOJISI pagHaliiOHHON
00cTaHOBKH cenuTeOHON 30HKI 03epa Mcchik-Kynb // MoOUIbHBIE KOMIUIEKCHI
paguannoHHOro KOHTpoisi. COOpHUK HaydHEBIX pa3paboTok. ExarepunOypr, Yp®YV, 2011.
C.63-82), coneprkaiinii B CBETOHEMPOHUIIAEMOM KOPIYCe CIMHTHIISIHIUOHHBIN JaTYUK HA
ocHoBe kpuctamia Csl-T1 u poroguonHoe GporonpruemMHoe yCTpOKWCTBO, OJIOK TEPBUYHOM
00paboTKH MHPOPMAITUH, a TaKXKe OJIOK Iepe/ladn TeJIeMeTPUIECKON HHPOPMAITUK TT0
panvokaHaly Ha yIaJIeHHBIH OJOK mpuemMa HH(QOpMAIlUK IEHTPATBLHOTO TUCIIETICPCKOTO
nyHkTa. OJHAKO B U3BECTHOM CIUHTHJUIAIIMOHHOM JIETCKTOPE CEHCOPHBIC JIEMEHTBI
MOJYJIBbHBIX COOpPOK Ha ocHOBE KpuctamuioB CsI-T1, Haxoasmuxcs B CBETOHEITPOHHUIIAEMOM
KOpIyce, He UMEIOT X HE MOTYT UMETh MPSAMOT0 KOHTAKTa C aHATU3UPYEMON BOJTHOM
CpENoii, COBEPIICHHO HE MPUTOIHBI IJIs PETUCTPANK anb(ha-u3aydeHUs pagoHa U JPyTUx
anb(da-aKTUBHBIX U30TOIMOB, TAK YTO U3BECTHBIM CHUHTUIIISILIMOHHBINA IETEKTOP HE
MIPUTOJEH 7Sl TOABOIHON PErUCTPAlNH HOHUZUPYIOMUX U3IYUCHUMN.

Hawunbomnee 6M3KUM K 3asiBISIEMOMY CIUHTHIUIAIIMOHHOMY JETEKTOPY SBISICTCS
CUMHTUJIAIIMOHHBINA JIETEKTOP, pa3paboTaHHbl GUpMO MUTIYOUCH 115 TTOJIBOTHOM
peructpanuu ramma-usnydenus (mar. CHIA Ne5434415, MIIK GO1T 1/20, 1/203 ot
18.07.1995), conepxamuii 1Ba NOTYyLHUINHAPUYECKUX, IPUXKATBIX APYT K IPYyry
CUUHTWLIATOPA, BHITONHEHHBIX U3 KpucTajioB Nal-T1, oOpasyromux cIuHTUOIOK ¢
MIOJIBIM BHYTPEHHUM KaHAJIOM C Pa3MEIICHHBIM B KaHaJe TIOMUHECIEHTHBIM BOJIOKOHHBIM
CBETOBOJIOM-CMECTHTEJIEM CIIEKTPa, COUCTAHHBIM C BOJOKOHHBIM CBETOBOJIOM U
¢dotonpuemMHoe ycrpoiicTBo. OJHAKO U3BECTHBINH CUUHTUIUISIIMOHHBIN IETEKTOP,
NpeIHa3HAYeHHBIN 1 paOOTHI B BOJASHOM 3alIUTE SACPHOTO PEakTopa U pacroyiaracMblid B
BOJIHOM cpejie Ha yJaJeHUHU OT BepXa aKTUBHOI 30HBI peakTopa Ha paccTosiHusx oT 0 10 6,5
METPOB, MIPUTOJICH JIJIST PETUCTPAIMH TOJBKO FraMMa-H3y9YCHHUS U HE TIPUTOICH JIIS
MIOABOIHON perucTpauuu anbha-u3aydeHus pagoHa U Ipyrux ajdb(a-aKTUBHBIX U30TOIOB,
MTOCKOJBKY CEHCOPHBIC 3JIEMEHTH! CHMHTHUUISIIHOHHOTO JAaTYNKa H3BECTHOTO IETEKTOPa
HaXOJSTCSI B BOJOHEIIPOHHUIIAEMON 000JIOUKE U HE HMEET HEeMOCPEICTBEHHOTO KOHTAKTA C
aHATM3UPYEeMOU cpenoi, TeM Oomee, uto KpucTaiiabsl Nal-T1 B BogHOM cpefe HEMEIJISHHO
pacTBopsTCS.

3ajadeil oJIe3HOH MOJICNH SIBIAETCS pa3paboTka CIUHTHIUIIIHOHHOTO IETEKTOPaA,
OPUTOAHOTO JJIsI HOJBOAHOM PErUCTpallii HOHU3UPYIONINX U3TyUeHUN, BKIII0Yasi KOCBEHHO
HOHU3UPYIOIIee-HEHTPOHHOE N3TyUCHHE, HEMTOCPEACTBEHHO B BOJHOH cpese, TO eCTh
3a7a4eil MOJIETH SBISICTCSA pa3padoTKa CHUHTILIAIIMOHHOTO AETEKTOPa, ISl KOTOPOTO
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CEHCOPHBIE AJIEMEHTHI CIUHTIIIALNOHHOTO JaTYNKa UMEIOT MPSIMOM KOHTAKT C
AHAIU3UPYEMOM BOJHOU CPEAOH U pa3sMEIaloTCsl B 3TOM cpele.

3agaua pemraercs 3a C4ET TOro, UTO MOJIe3HasI MOJAENIb CHUHTUIIISILLIUOHHOTO IETEKTOpa
JUTS TIOZBOJTHOM pEeTHCTpaii HOHU3NPYIONINX U3TyUYeHUH BKITIOUAeT KOPITYC U
CIMHTHUOIIOK, COCTOANMHN U3 CHMHTHIISIIMOHHOTO JaTYNKa, COETUHEHHOTO Yepe3 CBETOBOJ
¢ (GOTONMPUEMHBIM YCTPOWCTBOM, a TaKke OJIOKH 00pabOTKH W MOCienyIonlei nepeaadn
“HPOpPMAIUH 110 OSCIIPOBOJHON JIMHUU CBS3H, IPUYEM CBETOBOI U (DOTONIPHEMHOE
YCTPOHCTBO 3aKIIOUYEHBI B OTJIEILHOM repMETHYHOM OJIOKE, pa3MEIeHHOM BHYTPH KOpITyca
JNETEKTOpa, a CHUHTUIUILMOHHBIN JaTYUK BBIMOJIHEH B BUJIE OAHOM MM HECKOJIBKUX
MOZIYJIBHBIX COOPOK, COCTOAIINX U3 HaOOpa pa3meNeHHBIX 3a30paMH TOHKUX
CHUHTHWUINPYIOIUX TUIACTHH, TPUYEM CIUHTIIIAIUOHHBIA JaTYUK Pa3MeEIIeH B
BOJIOIOCTYITHOW YacCTH JAeTeKTOpa, KoTopas CHaO)KeHa JAOMOJHUTEIBHON CUCTEMOMH
MIpOKaYKH BOABI. Takas KOHCTPYKIUs oOecleyrnBaeT pelicHUe MOCTaBICHHON 3a0auu: B
MpeasaraeMoi MOAENH CHUHTHIUISIIIIOHHOTO AETEeKTOpa CEHCOPHBIE JIEMEHTHI
CHMHTHWJUIAIMOHHOTO JAaTYUKa UMEIOT NMPSAMOH KOHTAKT C aHAJTM3UPYEMOH BOIHOM cpenoil.
CUMHTUIUISIIUOHHBIN JaTYNK MOXET COIEpPKaTh 0 YeTHIpEX-IIecTy U Ooee
CIUHTHUIAIMOHHBIX MOXYJIBHBIX cOOPOK, KaXk/1asg U3 KOTOPBIX MOXET COAEPkKaTh OT JABYX
710 BOCHBMH U 00Jiee CIMHTHLIAINOHHBIX TUIACTHH, SIBISIOIINXCS OCHOBHBIMH
CUMHTWUIALIHNOHHBIMH 3JIEMEHTAMHU 1aTYUKa U OJHOBPEMECHHO SIBJISIOIINXCSA CBETOBOAAMU C
MUHHMaJIbHBIMH TIOTEPSMHU CBETA U3-32 3(h(PeKTa MOTHOTO BHYTPEHHETO OTPa’KeHHUH.
CUMHTUIISIMUOHHBIE IACTUHBI UMEIOT Toamuny 0,8-1,5 MM, mupuny 8-15 MM, nauny
100-200 MM u Goiee.

CxeMa mpeniaraeMoi MOJE3HOW MOJETN CUUHTILIAINOHHOTO AETEKTOpa s
[IOABOJHOU perucTpaluy HOHU3UPYIOIUX U3ilydyeHui npuseaeHa Ha dur.1l u dur.2. Cxema
IpUBEJICHA B KAYECTBE MPUMEpa MOJIE3HON MOJEIU CUMHTHUIUISIIUOHHOTO JETEKTOopa IS
Ciydasi, KOTAa CUUHTHJUISIHOHHBIA TaTYMK BHIIIONHEH B BUAE YETHIPEX MOAYIBHBIX cOOPOK
W3 TISTH pa3ieeHHbIX 3a30paMy TOHKUX CHUHTHWIUISIHOHHBIX MIacTUH. IlnacTuns! B
JAHHOM IIpUMEpe UMEIOT TONHUHY 1 MM, mupuny 10 MM, qnuny 150 MM, Mexny
[JIACTUHAMU UMEIOTCS MOJIbIE KaHAMNbI, U3 5 CHUHTWIIUPYIOMUX IIACTHH GOPMUPYIOT
CHUHTHWUIAIHOHHYIO MOJYJIBHYIO COOPKY, @ KOMIUIEKT U3 4 MPMXKATHIX APYT K IPYTy
CHUHTHWJUIAIHOHHBIX MOIYJIBHBIX cOOPOK 00pa3yeT CUMHTHIUISIIMOHHBIN JaTYUK.

CUMHTHWUISIIUOHHBIN JaT4YuK |, BEITOMHEHHBIH B BUAE YETHIPEX MOAYJIBHBIX COOPOK,
pa3MenieH B BOAOAOCTYIIHOM YacTH JETEKTOPa, TO €CTh HEITOCPEACTBEHHO B BOJHOM cperie.
Yepes cBeTOBOJ 2 CHMHTHIUISIIMOHHBIN JaTYNK COSIUHEH C (POTONPHEMHBIM YCTPOHCTBOM
3, pa3MEILIECHHBIM B OTJEJIBHOM IepMETUYHOM OJI0Ke 4, pacmoNoKeHHOM BHYTPHU KopIyca
netexropa 5. Kopmyc nerekropa 5 ¥ OTAENBHBIH repMeTHIHbIN 070K 4 IMEIOT 00IIyI0
BEpPXHIOIO KPHIMIKY. MeXIy TepMETHIHBIM OJIOKOM M KOPITyCOM JIETeKTOpa UMeeTCs 3a30D,
KOTOPBIH uepe3 BBIXOJHOM MaTpyOok 6 B BepXHEH KPBILIKE KOPIyca COEAUHEH C HACOCOM 7
JUIS TIEpEKauKH BOJIBI, OCTYMAOIIEH Yepe3 BXOJHOM naTpyook 10, Takke pacronoKeHHbIH
Ha BepXHEeH KpBIINIKe yCTPOHCTBa, (hoTONMpHEeMHOE YCTPOHCTBO Yepe3 narpyook 8
COEIMHEHO C MOMOUIbI0 Kabens-Tpoca 9 ¢ OIoKOM MUTaHUS U OJIOKOM MEepBUYHON
00paboTKH MHPOPMAIIHK, & TAKXKE C OJIOKOM Tepenadyu HHPOPMAIMHU C TTIOMOIIIBIO
OecripoBoaHOM MuHUN CBA3U (3TH O10Ku Ha Dur.1 u Our.2 He mokasansr). Kopmyc
JIeTEeKTOpa CHU3Y CHaOkeH KpbIKoi 11, umeronieit 6okoBbie oTBepcTHs 12 115 3a60pa
BOJIbI U ICHTPAJIbHYIO TOPJIOBUHY 13. Bioku nmuTanus U mepBUYHON 00pabOTKH
MH(OpPMaNH, MOCTyHAIONIeH OT CHMHTHIUISIIMOHHOTO JaTYNKa, pacloI0KEeHbl Ha pabouem
HOCHUTeJe, HalpruMep, Ha 0OBIYHOM WIJIM Ha PAJHOyTpaBiIIeMOM CTOPOKEBOM KaTepe MM Ha
IpYTHUX IJIaBCPENCTBaX, HAIIPUMED, Ha MJI0TaX, JIOAKAX, IXTaX WIM Ha MOPCKHUX OysX.

[Ipennaraemas none3Has MOJAEIb CIUHTIILIALHOHHOTO I€TEKTOpa MPUTOaHA AJIS
9KCILTyaTalliy HEeIOCPEJACTBEHHO B BOJHOM cpelie, IPUroHa IS IMOABOJHONW PEeruCcTpaluy
HOHU3HUPYIOIHUX U3NyueHu. CUMHTHUISIIIUOHHBIN AeTEeKTOp paboTaeT B ABYX PEKUMax C
ydacTHeM u 0e3 yJacTHsl CHCTEMbI IPOKAYKH BOJBI Yepe3 CIUHTIIIALNOHHBINA TaT9uK. B
00oux ciydasix MpeaBapuTeNbHble (POHOBBIE N3MEPEHUS pagualiil IPOBOASIT IIPU
HNOTPYKCHUU CUUHTHIALMOHHOTO AETEKTOpa B 0aK ¢ YUCTOM BOAOH, C KOTOPOM UMEIOT
HETOCPEICTBEHHEBIN KOHTAKT CEHCOPHBIE AIIEMEHTHI (ITACTUHBI) CIUHTHIIISILIHOHHOTO
natamka. Pesynbrarel OHOBEIX M3MepeHHit 00pabaThBatoTCs B O10Ke 00padboTK
NepBUYHON HHQOpPMANMK U 3aTIOMHHAIOTCS.

Pexxum 1. PaboTa CIUHTHIUISIIMOHHOTO JIETEKTOpA B peKuMe 0€3 TOMOTHUTEITbHON
MIPOKAYKH aHAJIN3UPYEMOH BOJHOW cpesl Yepe3 CUUHTUIUISIIMOHHBIN JaTYHK).

[Tocne ¢poHOBBIX H3MEPEHHI C HCTIOIB30BaHNEM 0aKa ¢ YUCTOW BOJOW JIJIS IPOBEICHUS
M3MEpPCHUH B aHATU3UPYEMOUN BOJHOM Cpejie CIIMHTHILISIIIMOHHBIN AeTeKTop (Pur.1)
JOCTABJISAIOT HA BOXHOM HOCHTEJE, HAl[pUMeEp, Ha JIOJKE, IIIOTY, Ha OOBIYHOM HIIH
paauoyNpaBiIsieMOM KaTepe K TOUKe (30HE) KOHTPOJIS U pa3MELaloT B 30HE PaJUallMiOHHOTO
KOHTPOJIS BOMHOM CpeJbl C MOMOIIBIO Ka0ensa-Tpoca Ha ONpeelieHHON M1yOruHe (0T OIHOTO
710 HECKOJIBKHX MeTpoB). CEHCOPHBIE AIEMEHTHI YeTHIPEX MOIYIbHBIX COOPOK
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ONKCHIBAEMOTr0 B IPUMEPE CLUMHTUIIIALMOHHOTO AaTYUKa 1, BHIMOJHEHHbBIE U3 TOHKHUX
CUMHTWITUPYIOMUX TJIACTHH PETUCTPUPYIOT KOHTPOJIUPYEMble BUABI U3NTyueHHs. J{is
KOHTpPOJA anbda-, 6eTa-, WiIu raMMa-u3JIy4eHUsI U TEIUIOBBIX HEUTPOHOB B HACTOSIIEM
NpUMEPE CEHCOPHBIE 3JIEMEHTHI CUUHTUIMPYIOLIEr0 AaTYMKa U3TOTOBIEHBI U3 TOHKUX

CTEKJISHHBIX IIJIACTUH 6LiZO—MgO—SiOZ:Ce C TIOBBIIICHHBIM COflepKanueM n30Toma OLi.

I[HSI perucTtpanuu XE€CTKOro raMmMa-us3jiyueHus B KaU€CTBE CEHCOPHBIX 3JICMEHTOB
COUHTUIIAOUOHHOTO AAaTYUKA HUCIIOJIB3YIOT, HAIPpUMEDP, CUHUHTUIUIAUOHHBIC KPHUCTAJJIbL
opTorepMaHaTta BUCMYyTa Bi4GC30i2, TAaKXEC U3TOTOBJICHHBIC B BUJAC TOHKUX IIJIACTHH. I[J'IS[

perucTpanuy OBICTPHIX HEHTPOHOB BO3MOXKHO HCIIOIB30BaHNE BOJOCTONKHX IIIaCTHKOB. B
KauyeCTBE CHMHTUUISIITUOHHBIX CEHCOPHBIX MaTePUAIOB MOTYT OBITH UCITOI30BAHBI H
JIpyTrue yCTOWUMBBIE B BOJHOMU cpelle CUMHTUIIIATOPHI, HAIPUMEP aKTUBUPOBAHHbIE LIEPUEM
CHUJIMKATHI JIOTEUUs UM CUIIMKAThl TaI0JIMHUSA, a TaKKe aJIFOMOUTTPUEBOTO rpaHara.

Pa3Mepbl n1acTuH, HCHOJAB3YEMBIX B MPUMEpPE, COCTABISIIOT 1x10x150 MM, IIpu
yKa3aHHBIX pa3Mepax U KOJINYECTBE CUMHTHULIIMOHHBIX COOPOK o0mias mioanb
COIPUKOCHOBEHUS AaHAIU3UPYEMOM BOJHOU CPEJbl C CEHCOPHBIMU 3IEMEHTAMU COCTABIISET

nopsnka 600 cm2, uto Goree yem B 100 pa3 mpeBbIaeT TAKOBYIO ISl OMMMCAHHOTO BBIIIE
M3BECTHOTO aHAJIOTa U COOTBETCTBEHHO IMOBHIIIAET YyBCTBUTEIBHOCTD ACTEKTOPA IPH
perucTpanui KOpOTKOIPOOEIKHEBIX 0.-HaCTHI] IPU OTIPEACIICHINN KOHI[EHTPAINH PaJIOHA U
ero JJ0YepHHUX NMPOAYKTOB pacmaja.

AHanmu3upyemasi BOJHAs cpelia MOCTyMaeT B KaHAJIbl MEXAY ILTACTHHAMU
CHUHTWLIAIIMOHHOTO JaTunuKa Olraronaps Bo03a00pHEIM OOKOBBIM OTBEPCTHSIM 12 B
HIDKHEH KpbImike 11 Hapy»KHOTO KOpIyca yCTPOMCTBA; JJIsl OYUCTKU aHATU3UPYEMOM
BOJHOM CpeJbl OT HEPACTBOPUMBIX IPUMECEHN U MEIIKOTO MyCOpa B YCTPOMCTBE
MIPEayCMOTPEHO TPUMEHEHHE PUIBTPOB, KOTOPBIE 3aKPETUISIOT TH00 HA TOPIOBUHE
KpbIkH 13, 160 pa3MeniaroT B CBOOOIHOMN MOJOCTH BHYTPpH KpbIku. Kpbimika 11 ¢
oTBepcTUeM 12 u ropaoBuHON 13 Urpaet Takxe posib JaOUPHUHTA IS IPEIOTBPAIICHUN
MIPSIMOTO TIOTIATaHUs CBETA HA DJIEMEHTHI CIITHTHOIIOKA.

[Tox ne¥icTBHEM UBIIYYEHUS PaTHOU30TOIIOB, HAXOSIINXCS B aHATU3UPYEMOM BOTHON
cpeze, HEMOCPEICTBEHHO KOHTAKTUPYIOLIEH ¢ CEHCOPHBIMH AJIEMEHTaMHU (TIACTUHAMH )
CHUHTWUIAIIOHHOTO JaTUYWKA, B CEHCOPHBIX IEMEHTAaX BO3HUKAIOT CIMHTUILISIIINH,
KOTOpBIE Yepe3 oOmuil Jig BCeX MOAYIBHBIX COOPOK CBETOBO 2 IMOCTYNAIOT Ha

(horonpuemHoe ycrpoiictro 3. s cnyyas OLi-CHIMKATHOTO CTEKIIA CLUHTHILISALAN HMEIOT
mmtenbHocTh 60-80 He U oOsamaoT MakcuMyMoM criekTpa cBedeHust 390-400 um. s
yIydlIeHus: CBeTocOOopa TOPUBI CIUHTHILINPYIOMUX TUIACTHH, HE CBSI3aHHBIE CO
CBETOBOJIOM, MOKPBIBAIOT 3€pKANbHBIM OoTpaxareneM. POoTONpUEMHOE YCTPOUCTBO COCTOUT
u3 (HOTOREKTPOHHOTO YMHOXKUTEIS, uin u3 PIN-porogmonuoit nnu [13C-maTpuirst,
MIPUYEM CIIEKTpalbHas YyBCTBUTEIBHOCTHh (JOTOIPHEMHOI0 YCTPOHCTBA JTOJKHA OBITH
COMIacOBaHa ¢ MAaKCUMYMOM CIIEKTpa CBEUEHUs] CEHCOPHOTO CHUHTUILIALIMOHHOTO
anemeHnTa. CurHamsl ¢ (OTONMPHUEMHOTO YCTPOMCTBA C TOMOIIBIO Kabens 9 mepenaroTcs Ha
010K nepBUYHONI 00paboTKN MH(OPMALINH, T/Ie YPOBEHb PETUCTPUPYEMO paguauu
cpaBHHMBaeTCcs ¢ GOHOBBIM YPOBHEM, IOIYYCHHBIM JUIsl YUCTOH Boxsl. Jlanee mo
6ecrpoBOAHON JTHMHHUH CBA3H AJA 00ecTeueHnss KOHTPOJIS B PEXKUME PEabHOTO BPEMEHHU
nHopManus nepenaeTca Ha yaaJeHHBIH 00k cOopa  KOHEYHOH 00pabOTKH MH(POPMAINH.
ITpu ncnonp30BaHUM B KaUeCTBE HOCUTEJEH IITAaTHBIX CTOPOXKEBBIX KATEPOB U SIXT OJIOKH
KOHTPOJISI MOTYT PacloyiaraTbCsi HEMOCPEACTBEHHO HAa 3TUX HOCUTEJSX.

Pexxum 2. PaboTa COMHTHIUIAIMOHHOTO AETEKTOPA B PEXKHUME C JTOMOJHUTEIBHON
IPOKAUYKOH aHATU3UPYyEeMOH BOAHOM cpenbl yepe3 CIUHTUIIALUOHHBIN TaTYUK.

Takoit pexum ObIBaeT HE0OXOIUM IIPU aHAIM3€ PajioHa B BOAHBIX Cpelax WIH IIPU
paauamoOHHOM MOHHTOPHHTE BOAHBIX CPEJ C HEBBICOKMUM COJIEP)KaHUEM PaTnOaKTHBHBIX
u3oronoB. Peanuzanus pexuma 2 B MJIaHe UCIOJIb30BAHUSI CEHCOPHBIX 3JIEMEHTOB U
00paboTKk MHPOpPMAIIUK aHAJIOTUYHA PeaIN3alluu pekruMa 1, 0JJHaKo UMeeT CBOH
ocobennoctu. IIpokaduky aHanu3npyemMoii BOAHOI cpeasl yepe3 COMHTHIUISIINOHHBIN
JIETEKTOp MPOBOJAT C MOMOIIBIO Hacoca 7 yepe3 narpyoku 6 u 10 ¢ momombro
perynupoBOUYHBIX KilanaHoB. [Ipokauka HeoOXoAMMa NpHU aHAIU3€E COAECPKAHUU PaZOHa UIH
IPYTUX pagOaKTHUBHBIX H30TONOB B aHAIM3WPYEeMOIl BOIHOI cpene, eciau ux
KOHLIEHTPALUS HE BEIUKA.

IIpennaraemas none3Hast MOJAEIb CHUHTHILIALIMOHHOTO I€TEKTOpa Al OABOAHON
pEeTHCTPallMK HOHU3HUPYIOMNX U3TyYCHUH 00ecreunBaeT TEXHUISCKHUI pe3ynbTar:
MTOBBIIIEHNE YYBCTBUTEIBLHOCTH IIPH MOABOAHON perucTpanuu 0era- 1 MATKOTo raMMa-
U3IY4YCHHUS] U BOBMOKHOCTD IOJIBOJHOM PETUCTPALMHU alb(a-u3IydeHus.

[Ipennaraemas mone3Has MOJ€Ib CHUHTHIUIALMOHHOTO AETEKTOpPA MOXKET TaKKe
paboTrarhk ¥ BO3IYIIHOM Cpelie, TO €CTh B PeXKHME, XapaKTEPHOM ISt OONBITNHCTBA
CHUHTHWUIAIMOHHBIX NeTeKTOpOB. /st oGecriedeHus: TAKOTO peXKUMa CUCTEMY TPOKAYKH
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BOABI 7 OTKITIOYAIOT M BMECTO paboueil HMXKHEH KPBIIIKHA ¢ OTBEPCTUAMU IS 3a00pa BOABI
WCITONIB3YIOT 3aNacHyo KpeImKy 11 6e3 orBepcThii 1u1si 3a00pa BOABI.

dopMmysa NoNe3HON MOJEIHN

1. CUHMHTHIUISIINOHHBIN AETEKTOP AJIS TOABOAHON PETHCTPAIIUU HOHU3UPYIOIIHX
W3JIYy4CHHH, BKIIOUAIOIINI KOPITYC, CIIMHTHUOIOK, COCTOSIINHI U3 CIUHTHIIISIIHOHHOTO
JaTINKa, COCIMHECHHOTO Yepe3 CBETOBO ¢ (POTONMPUEMHBIM YCTPOUCTBOM, OJIOK MEPBUIHOM
00paboTKH HHPOPMAIIUK U OJIOK Mepeadu JaHHBIX MO0 O€CIPOBOIHON JIMHUH CBSI3H,
OTJIMYAIOLIMICA TEM, UTO KOPIIYC AETEKTOpPa BBIINOIHEH BOJOJAOCTYIHBIM, BHYTPH KOpIyca
pa3MelIeHbl 3aKTI0YCHHBIC B OTACIBHBIN TePMETHYHBINA OJIOK CBETOBOJ U (DOTONIPUEMHOE
YCTPOMCTBO, a CHUHTHUIUISIIIUOHHBIN JAaTYNK BBHIIIOTHEH B BUJE OAHOW HIJIM HECKOIBKHUX
MOAYJIBHBIX COOPOK, COCTOSAIINX U3 CEHCOPHBIX DJIEMEHTOB B BUE Pa3[eJICHHEBIX 3a30paMu
TOHKHX CIUHTHJUIAIIMOHHEIX TUIACTUH, MPUYEM CHUHTUUISIITUOHHBIN JaTYUK pa3MeEIlcH B
BOJOJOCTYITHOM 4acTH JETEKTOpa.

2. CUUHTUJUIAMUOHHBINA IETEKTOP IO 1.1, OTIMYAIOmHuiicsS TeM, 9TO OH CHaOXeH
CHUCTEMOM MPOKAaYKH BOJbI YEPE3 CUUHTUILIAIIMOHHBIA JaTUUK.
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Pucynknu:

WU3BEIEHNWA

MMI1K /JlocpouyHoe npekpalmieHue JeiicTBUSA NAaTEHTAa U3-3a HEYIIAThl B YCTAHOBJEHHBbIH CpoOK
NOULJIMHBI 32 MOAAEP;KaHHE IATEHTA B CHJIe

Jara npexpaunienus aeiictsus narenra: 14.09.2012

Hara ny6mukanuu: 10.07.2013
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