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(54) IETEKTOP HEUTPOHOB

(57) Pedepar:

Hcnons3oBanue: Uisl TUCTAHIIMOHHOTO PAaIUAIMOHHOTO KOHTPOJS W OOHapyKCHHS
HCTOYHHKOB HEUTPOHOB IIHPOKOIO CIEKTpa IHEPrUi, 0co00 HMCTOYHHKOB HECUTPOHOB Ha
OCHOBE IEINAIINXCS MAaTepUalioB W H3JEIUN W3 HUX TPH PEIICHHH MPOodeCCHOHATHHBIX
3agad ciayx0Oamu TocaromHamzopa u MUC, a Takke Ciaykxb0aMH CHENHAIBHOTO
TEXHUYECKOTO0 KOHTPOJS M paAMAllMOHHON pa3BeAKH C UCIONB30BAHHEM MOPCKUX U
BO3JyLIHBIX HOCHUTEJEH.

CymHocTh: JleTekTop HEUTPOHOB, COJEpKallUui pa3MelleHHble B €JUHOM KOpIlyce

MmapajuieibHO JIPYyT APYTY TazopaspsiaHble 3He-cuetunku u 3aMEIJINTEIh HEHTPOHOB W3
BOJIOPOJZICOJIEPIKAILIETO MaTepualia, BBHIMOJHEHHBI B BUJIE COCTAaBHOTO IOJIOr0 UUJIUHAPA,
COCTOSINEr0 W3 TPHUXKATBIX JAPYr K Jpyry MNONYUUIMHAPOB, MPUUYEM Ta3zopas3psliHbIe
CYETUYMKH Pa3MElICHbl Ha WX BHEIIHEH CTOPOHE B OJMH WJIM JIBa CJIOS BOKPYT OOKOBOM
MOBEPXHOCTH KAXKJAOr0 U3 TNONYHUIMHIAPOB COAEpKAIIUK  pasMELleHHbIH MEeXay
MONYIUIWHAPAMHU 3aMeJIUTEN OTpakaTelb-pPa3MHOKUTENb HEUTPOHOB, U3TOTOBICHHBIN B
BUJE€ [JIBYXCJIOWHOM TJACTUHBI, COCTOSIIEN W3 CJOS TSXKEJIOro MeTaljia | Cclos
OepmutniicofepikKamero MaTepuana, a TakKKe COAepKaIlluii MONYIb YIPAaBICHUS U
00pabOTKM CHTHAJIOB, JOTOJHHUTEIBHO COACPKUAT BHEIIHHH OTpa)kaTeib HEHTPOHOB
TEIUIOBBIX W PE30HAHCHBIX JHEPrHi B BHUAC (EPPOMATHHUTHOTO 3epKaja-dKpaHa U3
HaMarHMYeHHBIX (EPPOMATHUTHBIX MOHOKPHUCTAIUIOB, 3aKPEIJICHHBIH HAa YCTaHOBICHHOM
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BHYTpPU JETEKTOpa IO €Tr0 OCH LWIMHIPUYECKOM CTEPIKHE C BO3MOXKHOCTBIO IMOBOPOTA
BOKpPYT HEro.

TexHudeckuil pe3yiabTaT: TMOBBIMICHHWE YYBCTBUTEIBHOCTH W OOHAPYKHUTEIbHOMN
CIIOCOOHOCTH JIETEKTOPa, MOBEHIMICHUE NAaTbHOCTH OOHAPYXEHUS MCTOYHHKOB HEHUTPOHOB,
TO €CTh HMOBBIICHUE JATHFHOCTH OOHAPYKESHUS JNEIANIUXCSI MAaTSPUATIOB U U3ACIHI U3 HUX.

3asBisiemMas moje3Has MOAEIb AETEKTOpa HEUTPOHOB OTHOCHTCS K 00JacTh
JUCTAHIIMOHHOTO PAJUAIlMOHHOTO KOHTPOJIS Aenduuxcs Marepuanos (M) u uzgennii u3
Hux. [Ipeanaraemas nosaesHas MOZAENb AETEKTOPAa HEUTPOHOB MPUTOIHA AJIS UCIOJIB30BAHUS
B CTAllHOHAPHBIX M MOOMIBHBIX KOMIIJIEKCAX NUCTAHLIHMOHHOIO PaJuallHOHHOTO KOHTPOJIS
aBTOMOOMIIBHOTO, MOPCKOTO, KOPaOeIbHOTO U BEPTOJIETHOTO Oa3MPOBaHNS,
npelHa3HauYeHHBIX JUIsl TTOUcKa 1 oOHapyxenus J|M u uznenuit U3 HUX, a TaKXKe JJIs TOUCKa
1 oOHapy>KeHHs] HEUTPOHHBIX HCTOYHUKOB IPYTHX THUIIOB.

W3BecTeH neTekTop HEUTPOHOB U raMMa-nydeit (mareHT PO Ne96107590 ot 27.07.1998
r. MIIK GO1T 1/00, 3/06 aBropst b.B.lllynerun, JI.b.lllynerun, JI.B.Buktopos u ap.,
3agButenb YITY-VYIIU (apiae Yp®DY); mareHt PO Ne2207592 ot 27.06.2003 1. 3a9BUTEND

HIIL «Acmexty), conepxkamuii 010k (Habop) razopa3psaHEIX 3He-cuerunxos u
3aMeIIuTeNh HEHTPOHOB U3 BOJOPOIOCOIEPIKAILEr0 MaTepHalla, a Tak)ke MOIYJIb
yIpaBieHus 1 00paboTku curHanoB. OQHAKO U3BECTHBIN NETEKTOP, UMEIOIINI B Ka4eCTBE

YyBCTBUTEIBHBIX JJIEMEHTOB ra3opa3psaHbie 3He-cueTunky, CrocoGHbIC perucTpupoBaTh
TOJIBKO TEIJIOBBIE HEHTPOHBI, 00/I1aiaeT HEAOCTATOUYHO BHICOKOI YyBCTBUTEIHHOCTHIO U
3 PEeKTUBHOCTHIO PETUCTPALINH HEHTPOHOB MIMPOKOTO CIIEKTPa SHEPTUHN, HCITYCKAEMBIX
JIensauuMucs MaTepuagaMu (00racTs crekTpa HedTpoHoB nenenust 0,3+10 MsB, ocHoBHAs
JHEpreTUYecKas rpynmna HeUTpPOHOB CIEKTpa AeJIeHUs IPUXOAUTCS Ha obnacTs 2,5+4 M»aB).
W3BecTeH neTeKTOp HEUTPOHOB CHUMHTHIIIAIHOHHOTO THHA (aTeHT CLIIA No4482808).
JleTexTop comepKUT OTHOKPHUCTANBHBIN CIIMHTHOMIOK U 0JIOK 00paboTKK HH(OpPMALIHH.
OpHaKo YyBCTBUTEIHHOCTh HEHTPOHHBIX ETEKTOPOB CHMHTHIIISIIMOHHOTO THIIA TOPa3/I0
HrKe (B 4-5 pa3) 4yyBCTBUTEIBHOCTH HEHTPOHHBIX JICTEKTOPOB Ha OCHOBE Ta30pa3psTHBIX

3He-cuerunkos. VI3BeCTHBIN CLUHTUIISLHOHHDI €TEKTOP HEHTPOHOB HMEET HEBBICOKYIO
3¢ (HEeKTUBHOCTh PETHCTPALUN HEHTPOHOB CIIEKTpPa JEJEHUS.

N3BecTeH neTekTop HEUTPOHOB HA OCHOBE OLi-CHIMKATHOTO CTEKISHHOTO
cuuHTIILIATOPA (maTteHT P Ne2272301, MITIK GO1T 1/00, 1/20, 3/06, aBTops! J1.B.Paiikos,
b.B.lllynsrun, B.M.ApOy308B u ap., ony6s. 20.03.2006 1. bron. Ne8), Bkirrouarommuii, Kpome
CHUHTIILIATOPA, 3aMEITUTEIh HEUTPOHOB, POTOMIPUEMHOE YCTPOUCTBO U OI0K 00paboTKH
nHPopManmu. OTHAKO JJISI H3BECTHOTO JeTeKTOpa 3PHEKTUBHOCTh PETUCTPAIIHH TETUIOBBIX

HEUTPOHOB, onpeesseMas CCYCHUEM PEeaKIuu OLi (n, a) 3H, paBHBIM 940 OapH, HEBBICOKAS

110 CPAaBHEHUIO C YYBCTBUTEIHHOCTHIO JETEKTOPOB HAa OCHOBE Ta30pa3psTHBIX 3He-
CUYCTUYHMKOB, ISl KOTOPOTO CEYEHUE 3aXBaTa TCIUIOBBIX HEUTpoHOB okoyto 4000 GapH. M3-3a
TOTO, YTO OBICTPHIC U MPOMEKYTOUHBIC HEHTPOHBI TAKUM JCTEKTOPOM HE PETHCTPHUPYIOTCH,
a CEUCHHUE 3aXBaTa TEIUIOBBIX HEUTPOHOB HEBEICOKO, 3P (EKTUBHOCTH PETUCTPAIlUN
HEUTPOHOB IIHUPOKOTO CIEKTpa dHEPTUM, ucrmyckaeMbx M, 171s1 H3BECTHOTO AETEKTOpa
HEBBICOKAS.

N3BecTeH neTeKTOp HEUTPOHOB, IPUTOMHBIN N1 OOHAPYKEHUS ACISIINXCS MaTePHAIOB,
C UCIOJI30BAHHEM CTAI[MOHAPHBIX U MOOMJIBHBIX KOMIUIEKCOB JUCTAHIIMOHHOTO
paIHaMOHHOTO KOHTPOJS pa3lIudHoro 0asupoBaHus (mateHT PO Ne100294 Ha mosne3Hyro
Mozens, aBropsl b.B.Illynsrun, M.H.biarosemenckuit, O.H.lllytos u ap. MIIK GO1T
1/00, 1/20, 3/06, omry6u. 10. 12. 2010 1. Bron. Ne34), comepxamnuii pa3MeIieHHbIC B SIUHOM

KOpILyCe NapajuleibHO APYT APYTY ra3opaspsiHbIe SHe-cueTdrKi U 3aMeTHTENb
HEUTPOHOB U3 BOJOPOACOAEPKALIEIO MaTepralla, BEIIOJHEHHBIA B BUJI€ COCTABHOTO I0JIOT0O
HUIMHIPA, COCTOSIIET0 U3 IPMXKATHIX APYT K APYTY MOIYHUINHAPOB, IPUUIEM
rasopaspsgHble CIETUHKHU PACIIONAraloTCs Ha X BHEIIHEH CTOPOHE B OJUH WIIU JIBA CJIOS
BOKPYT OOKOBOH MOBEPXHOCTH Ka)KJOTO M3 MONYIMIMHIPOB, a TAK)Ke COAEPIKANTHI MOTYTh
yIpaBlIeHHS 1 00pabOTKH CUTHAJIOB, COCTOSIINH U3 ABYX OJOKOB, KaXKIbIH U3 KOTOPBIX

CBs3aH C 3HC-F330p3.3p${,[[HLIMI/I CUCTUUKAMU, IMPpUHAJIC)KAIUMU COOTBETCTBEHHO IEPBOMY
1 BTOPOMY NOJYHOUJIHUHApPAM 3aMCIJIUTCIIA. OI[HaI(O HU3BECTHBIN ACTCKTOP HeﬁTpOHOB Ha

6ase SHe-CUeTUHKOB, CIOCOGHDIIT PEeTHCTPUPOBATH TOJBKO TETUIOBBIE HEUTPOHBI, O0MagaeT
HEJ0CTAaTOYHO BBHICOKOH YYBCTBUTEIHHOCTHIO M 3((EKTHBHOCTHIO PETHCTPAINA HEUTPOHOB
CIEeKTpa JaBJICHUS, TOCKOJIbKY 3HAYUTENIbHASI 4aCTh OBICTPHIX H MPOMEXKYTOYHBIX
HEUTPOHOB MEPBUYHOTO OTOKA HEUTPOHOB, UCITYCKAEMBIX ACISAIINMUCS MaTepHaiamMu,
OCTAaOIIAsCA B AHAJIU3UPYEMOM IIOTOKE HEUTPOHOB B 30HE KOHTPOJS, TAKUM JETEKTOPOM HE
YyBCTBYETCSI M HE PETUCTPUPYETCSI.

Hawnbosee 61M3KUM K 3asIBISIEMOMY SBISCTCS IETEKTOP HEUTpOoHOB (maTeHT P® Ha
nonesnyro moxnesns RU Nel113024 Ul; Illynsrun b.B., 3bikoB IL.T., Mmenko A.B. u n1p.;
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nerexkrop HeWTponos, MIIK GO1T 1/20, 3asBneno 26.09.2011, omy6x 27.01.2012. Brom.
Ne3.) copepxamuii pa3MelleHHbIE B €AMHOM KOPIIyce NapamiedbHo IpYyT Ipyry

raszopaspsaHbie 3He-cuerunku u 3aMeqIUTEND HEUTPOHOB M3 BOAOPOJCOACPKAIIETO
Marepurana, BRIIOJHESHHBI B BUIE COCTABHOTO IOJOTO MUINHIIPA, COCTOSIIETO U3
NPUXKATBIX IPYT K APYTY MOTYIMIHHAPOB, IPHYEM Ta30pa3psaHbIe CUCTYNKU
pacroliararoTcsl Ha UX BHEITHEH CTOPOHE B OJMH WJIH JIBA CJIOS BOKPYT OOKOBOM
MTOBEPXHOCTH KaXOTO U3 MOTYIUINHIPOB, a TAKKE CONCPKAITUNA MOAYITH YIIPABICHUS H
00pabOTKK CUTHAJIOB, KOTOPKIH JOMOTHUTEIBHO COACPIKHUT (Pa3MEIICHHBIH MEXKITY
MONYIUINHAPAMH 3aMEUITUTENS) OTpakaTeIb-pPa3MHOKUTETh HEUTPOHOB, U3TOTOBIICHHBIN B
BUJI€ JIBYXCJIOMHON IJIACTUHBI, COCTOAIIECH U3 CJI0S TSKENIBIX METAJIOB U CJIOA
OeprmLTHicoepiKaIIero MaTepraia B BUAC METAUTHIESCKOTO OCPUIIITUS HIIH KEPAMUIECKOTO
okcuaa oepunnusa. Cioi U3 HepKaBeIollel CTalu CIYKUT OTpakaTeaeM st ObICTPBIX
HEUTPOHOB, a CJIOW U3 KEPAMUIECKOTO OKCHIa OCpUILIUS CITYKUT Pa3MHOKHUTEIEM IS
OBICTpPBIX (>2,5 M2B) HEUTPOHOB BCaeACTBHE (1, 2n)-peaKIy U OHOBPEMEHHO CIY>KHUT
oTpaxaTresieM JIsl TETIJIOBBIX HEUTPOHOB.

OnHako omnpeaeseHHas 101 HEHTPOHOB TEIUIOBBIX M PE30HAHCHBIX YHEPTHUH BBIXOIUT
(BCcIenCTBIE IPOIIECCOB PACCEAHMS) 32 BHENTHUE TPAHUIIBI 9yBCTBUTEIHFHOTO 00beMa
HU3BECTHOTO JACTEKTOPa, HE BO3BpAIIAETCs Ha3aJ U HEe pErucTpupyetcs (MHpopMarus 0o
3TOM J10JIe HEHTPOHOB TEPSETCs), YTO CHUXKACT YYBCTBUTEIBHOCTh U COOTBETCTBEHHO
00HAPYKUTEITHHYIO CIIOCOOHOCTH IETEKTOPA.

3ajadei mpenyiaraeMo MoJae3HON MOJIENH SABJISIETCS pa3pabdoTKa JEeTEKTOpa HEUTPOHOB

Ha Gase SHe-cueTunkoB, 06/1a1ak0MEro Goee BEICOKOI 4yBCTBUTEIBHOCTBIO K IIOTOKAM
HEHTPOHOB MIMPOKOTO CIEKTPA YHEPTUH MPHU TMOUCKE ACTAUIUXCS MaTepHaloB U U3IeTUH U3
HUX.

3amaga pemraeTcs 3a cueT TOTO, UTO AETEKTOp HEHTPOHOB, Colep KalUil pa3MelleHHbIE B

€IMHOM KOpIlyCe MapajulesIbHO IpYyT IpYyTy razopaspsiaHble 3He-cueTunKy U 3aMeTHTEND
HEUTPOHOB U3 BOAOPOACOJEPIKAIIETO MaTepHaja, BEIIIOTHECHHBIN B BUJE COCTABHOIO MOJOTO
OHUIAHIPA, COCTOSIMIET0 U3 MPUKATHIX IPYT K APYTY HOTYIUINHIPOB, IPUIEM
rasopaspsHble CYETUMKU pa3MEIleHbl Ha UX BHEIIHEH CTOPOHE B OJJUH WUJIU JIBA CJIOS
BOKPYT OOKOBOW MOBEPXHOCTH KaXKJ0TO U3 MONYLUUIUHIPOB, COACPKALUNA pa3MeIIeHHbII
MEXIy TONYIHINHIPAMH 3aMEIIUTEIS OTPaXKaTeIb-Pa3MHOKUTEIb HEUTPOHOB,
W3TOTOBJICHHBIN B BUJAE ABYXCIONHOM NMIACTUHBI, COCTOSIIEH U3 CIIOS TSHKEJIOro MeTasia U
ci10s1 OepHILTHIiCOJepIKaIeTo MaTepraia, a TakKe COAepKalUi MOIyJb yIIPaBIeHUs U
00paboOTKH CUTHAJTIOB, JOTIOJHUTENHHO COAEPKUT BHEIIHUH OTpa)kaTelb HEUTPOHOB
TEIIOBBIX ¥ PE30HAHCHBIX YHEPTUH B BHJIE (EPPOMArHUTHOTO 3epKaia-dKpaHa U3
HaMarHHYCHHBIX (eppOMarHUTHBIX MOHOKPHUCTAIIJIOB, 3aKPEIICHHBIA Ha YCTAHOBICHHOM
BHYTPH JETEKTOPA IO €T0 OCH HHJIMHAPUYECKOM CTEPKHE C BOBMOXXHOCTBIO TOBOPOTA
BOKpPYT HErO.

Cxema mpejiaraeMoro AeTeKTopa HeHTPOHOB, PYHKIMOHUPYIOIIEr0 B BEPTUKAIBHOM
MOJIOXKEHUH, NpuBeneHa Ha Our.l ¢ ykazaHuEeM OCHOBHBIX 3JIEMEHTOB: Pa3MEIICHHBIEC B
equHOM Kopiryce (kopiryc Ha Dur.1 He MoKa3aH) mapalieNbHO IPYT APYTy Ta30pa3psaHbie

3He-cuetunky 1, 3amenuTens HEUTPOHOB 2 13 BOAOPOACOAECPKAILIETO MaTepuaia ¢
LWIMHIPUYECKOM MOJOCThIO 3, BBINIOJIHEHHBIN B BUJIE COCTABHOTO MOJIOT0 LUIMHIPA,
COCTOSIIMHI U3 JBYX MPUXKATBIX APYT K APYTY MOJYUUIUHAPOB, YIEPKUBAEMBIX C TOMOLIbIO
3JIEMEHTOB Kpemnexa 4 mpudeM razopaspsAHble CUETUUKH PacIlonaralTcs Ha BHEIIHEH
CTOPOHE MOTYIMMINHIPOB B OAUH CIOH (AN TaHHOTO IpUMeEpa), JOTOTHUTEIbHBIN

OTpaxkaTellb-pa3MHOKHUTENs HeHTpoHOB 5. Habop razopaspsaHbIx 3He-cueTdnKoB MOXKET
conepxkathb oT 10 (1 MmeHee) n0 24 (u Oonee) cueTunkoB. Ha ®dur.1 B kauecTBe mpumMepa

IMOKa3aH OJHOCIIONHBIN OOk U3 18 3He-CHeTqHKOB, MPUXKATBIX K 3aMEUIUTEIIO C IIOMOIIBIO
3JIEMEHTOB Kpermnexa 4.

OTpakaTeab-pa3sMHOKUTENb HEUTPOHOB 5 B IPUBEIEHHOM IIPUMEPE U3TOTOBIIEH B BUJIE
JBYXCIIOMHOH NIACTHUHBI, COCTOSLIEN U3 CI0s HEP>KABEIOIEH CTalu, a TAKKE CIOs
METaAJUTHYECKOTO OSPHIIITUS WIIH CIIOSl KepaMHYeCcKoro okcuaa oepuiuns. JJonomHuTenpHbINH
BHEIIHUH OoTpakaTesb 6 B BUAE peppoMarHUTHOTO 3epKana-3KpaHa B popMe MOy IHINHAPa
(mpencraBnsomuii co00i OTpaXkaTeslb HEUTPOHOB TETUIOBBIX M PE30HAHCHBIX SHEPTHH),
M3TOTOBJICH U3 HAMAarHW4YeHHBIX (PePPOMArHUTHBIX MOHOKPHCTAJUIOB, HAIIPUMED, CIJIaBa
Co-Fe. OTpaxarens 6 3aKpelieH Ha yCTAaHOBJIEHHOM BHYTPH JIETEKTOpPa 110 €ro 0CU
LUITUHAPUYIECKOM CTEPKHE 7 C IIOMOIIBIO BTYJIKH 8 U 3IEMEHTOB KPETIe)ka, BHIITOJHEHHBIX B
BHJIE IECTH CTEpKeHbKOB 9 (Ha dwur.1 mokazaHsl 4 cTep)keHbKa) MOnynb YIPaBICHHAS U
00pabOTKK CUTHAJIOB COCTOUT U3 ABYX OnokoB 10 u 11. J{ns oTpaxarens 6 u3
(heppOMarHUTHBIX MaTepHajOB, 3aKPENIEHHOTO Ha CTepKHE 7, oOecredeHa BO3MOXHOCTh
[IOBOPOTA IO Hampasisiromieil 13, BRIMOTHEHHON B BUJIE Ma3a.
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CxeMa mpearaeMoro JeTeKTopa HEUTPOHOB, (YHKIIMOHUPYIOMIETO B TOPU30HTATHEHOM
MoJIOKeHNH, npuBeaeHa Ha @ur 2. O6o3HaueHus Te ke, uto u Ha Pur.1. Bmecto
nnatdopmsl 12 ¢ mazom 13 (Pur.1), ucnonp3yroT KpenexHbIi 31eMeHT 14 nis moaseca.

Jlis paGoThI IpeaIaraeMplil AETEKTOP HEHTPOHOB MOMEIIAIOT B TI0JI€ HEHTPOHHOTO
n3nyuyenus, Our.3, co3naBaemMoro AeNSIIUMHACS MaTepraIaMy WM IPYTUMU HEHTPOHHBIMHU
HUCTOYHUKAMHU, MTOJJISKAIMUMU 00Hapy)eHuto. [Ipemiaraemerii nerekTop paboraet
ciaexyromuM obpa3om. TemnoBrle HEUTPOHEI OT UCTOYHHUKA HEUTPoHOB (M) cmekTpa
nenenus (0,3-10 MaB, 3ameanuBmuecs 10 TemioBsix 3Hepruit 0,0253 3B,

HEMOCPEICTBEHHO PErHCTPHPYIOTCS ra30paspsaHbiMu - He-cuerankamu. Pob smeMeHToB
(cmoeB) oTpakaTens-3aMeUINTENs CBOTUTCS K ciaenyomemMy. Cioil Oeprimuiicoaepikamnero
MaTepuala, BO-epBBIX, yBEIMUNBAET INIOTHOCTh ITOTOKA TPYIIIBI OBICTPBIX HEHTPOHOB,
uMeromux 3Hepruto E>2.5 MaB B 2 pasa BcieacTBUe peakiiuu (n, 2n) ¥ COOTBETCTBEHHO
YBEIMYMBAET OO HEHTPOHOB, MUTPHUPYIOIIKX B TEIIJIOBYIO IPYIITY, TO €CTh YBEIUIHBACT
3¢ (HEeKTHBHOCTH peTHCTPALNU [TEPBUYHBIX HEHTPOHOB cIleKTpa neieHus. Kpome toro,
METaJITINYECKUH OCpUIUINH UM €ro OKCHJ SIBISIIOTCS HII€ATbHBIMHI OTPasKaTeIsIMHU IS
TEIUIOBBIX HEMTPOHOB U BO3BPAILAIOT 3HAYUTEJIBHYIO YaCTh 4acTh TEIUIOBBIX HEHTPOHOB B

30HY eUCTBUS 3He-cuerunkoB, 4TO TAKKE yBenu4uBaeT 3Q(PEeKTUBHOCTh PETUCTPAIIUU
UCXOAHBIX, IEPBUYHBIX HEUTPOHOB CIIEKTPA JEJICHUS, UCITYCKAEMBIX AENIAIIUMUCS
Matepuanamu. ClIof oTpaxxaTens-pasMHOXKHTENS U3 TSDKEIBIX METAJUIOB (B MPUBEIEHHOM
MpUMepe U3 Hepr)KaBerolle cTain) BhI3bIBaeT 3P (HEeKTHBHOE OTpaKeHHE OBICTPHIX
HEUTPOHOB IIEPBUYHOTO NIOTOKA, UX BO3BPAT B 30HY JEHCTBUS 3aMEIJIUTENS U3
BOJOPOACOAEPXKAIIETO MaTepuana, Jjs HOCIeAyOIIero 3aMeJICHUs 10 TEILIOBBIX YHEPTHIA,

BO3BpAaT U PETUCTPAIUIO B 30HE JICHCTBUS 3He-cueTunKOB M TaK ke, KaK i B ciy4ae
POTOTHUIIA, MOBHIIIAET 3PPEKTUBHOCTH PETUCTPALMU HEUTPOHOB CIEKTPA JACICHUS.

JIOTIONTHUTENIBHBIA BHEIIHUN OTpa)XaTelb HEUTPOHOB TEILUIOBBIX U PE30HAHCHBIX YHEPTrUM
B BUJIe ()epPPOMArHUTHOTO 3epKajia-dKpaHa, U3rotoBieHHoro u3 cmasa Co-Fe mnmm Sm-Co,
yJIaBIMBAET YaCTh HEHTPOHOB TEIJIOBBIX M PE30HAHCHBIX SHEPIUil, KOTOPHIE BCIEICTBUE
MIPOLIECCOB pacCesTHUS BHIIIIN 32 BHEITHUE TPaHUIIBl YyBCTBUTEIHLHOTO 00bEeMa IeTEKTOpa
BO3BpallaeT Ux Hazaj. PeppoOMarHUTHOE 3€pKalo-3KpaH M03BOJSET U3MEHITh aMIUIUTYRY
KOT€PEHTHOTO MarHUTHOTO paccesiHus HEHTPOHOB OT HYJS 10 HEKOTOPOIl MaKCUMaIbHOMN
BEJIIMYHHBI, TO €CTh O3BOJSAET MOJ00PaTh TaKOe OPETTOBCKOE OTPAKCHUE U BEIHINHY
HaMarHUYeHHOCTH, YTOOHI S7epHAst © MAaTHUTHAS aMIUTUTYABl PacCesHNS OKa3aliCh
paBHBIMH. Toraa 1yisi HEUTPOHOB CO CIIMHOM, aHTUIAPAJUICIBLHBIM HallPaBJICHUIO
HaMarHM4eHHOCTH, CYMMapHasi aMIIUTy[a paccestHus paBHa Hyo. To ecTh moj yrioM
Bperra (mns GeppoMarHuTHOTO dKpaHa-0Tpakarelns 6, yCTAaHOBICHHOTO Ha miuaTdopme 12
UMeeTCs BO3MOXHOCTh MOACTPONHKH IO ONTUMaJIbHBIN yroi bperra mytem moBopora
JKpaHa-oTpakaTess MO BHITTOJIHCHHON B BUJIe T1a3a HampaBisiomei 13) orpa3uTcs my4ok
HEUTPOHOB CO CTMHAMH, TTapPAJLICTbHBIMA HAMAaTHUYEHHOCTH, YTO BBITTOTHSACTCS TS
HEUTPOHOB TEIJIOBBIX U PE30HAHCHBIX dHEPTUH. (DU3HUECKUI IHIMKIIONEINYECKUM
cnoBapb noxa pexakiuein A.M.IIpoxoposa. M. CoBeTckas snnuukionenus. 1983. ctp.577).
OTpaxeHHe 4YacTH HEHTPOHOB 1MOA yriaoM bperra u Bo3BpaT X B 30HY YyBCTBUTEIHHOTO
o0BbeMa JAeTeKTOpa AOTOHUTENFHO YBEIHUYNBAET YyBCTBUTEILHOCTh U COOTBETCTBEHHO
00HapYKUTEIbHYIO CIIOCOOHOCTH JieTeKTopa 1o oneHnke Ha 30-45%.

[Ipennaraemsiii 1€TEKTOp HEUTPOHOB (BCIEACTBHE YBENUUCHHS 3P (HEKTUBHOCTH
perucTpanuyu HEUTPOHOB IMIMPOKOTO CIIEKTPa SHEPTH 00ecreunBaeT HOBBIH TEXHHUECKUH
pe3yJabpTaT: MOBHIIICHNUE YyBCTBUTEIBHOCTH M COOTBETCTBEHHO OOHAPYKUTEIBHOMN
CIIOCOOHOCTH IETEKTOPA, & TAK)KE MOBBIMICHUE JATHLHOCTUA O0OHAPYKEHHS] UCTOUHHUKOB
HEHTPOHOB MINPOKOTO CIEKTPA YHEPTUH B BUAE NEIAIINXCS MaTEPHAIOB U U3/IETUH U3 HUX.

Dopmyiia OJIE3HON MOAENN
JleTekTop HEUTPOHOB, COJIEpKAIINI pa3MELICHHBIE B €AUHOM KOPITyCe NapaiieabHO

JIpyT APYTy ra3opaspsiaHble 3He-cuerumku u 3aMeIJIUTeNh HEUTPOHOB U3
BOJIOPOJICOJIEPKAIIETr0 MaTepraja, BEIIIOJHEHHBIM B BUJIE COCTABHOTO MOJIOTO MMJIMHIPA,
COCTOSIIIETO U3 MPYHKATHIX JAPYT K APYTY MOJYIHIHHIAPOB, MPUYEM ra3opaspsaaHbie
CUCTUYMKH pa3MENIeHbl Ha X BHEIIHEH CTOPOHE B OJIMH WIIH JIBA CJIOS BOKPYT OOKOBOI
MOBEPXHOCTH KaXKJIOTO U3 MONYIUINHAPOB, COAEPKAUINNA pa3MEIIEHHBIH MEXTY
MONYIUIWHAPAMH 3aMeUTUTENS OTpakaTeIb-pPa3MHOXKUTETh HEUTPOHOB, U3TOTOBIICHHBIN B
BUJI€ JIBYXCJIOWHOW MJIACTUHBI, COCTOAILEH U3 CIOS TSHKEJIOTro MeTallja U ClIos
OeprLTHiicoepIKaIIero MaTepuaia, a TakXKe COIepKANUNd MOAYITh YIIPABICHUS U
00pabOTKH CUTHAJIOB, OTIMYAIOIIUIACS TEM, YTO OH JOTIOJHUTEIBHO COACPKUT BHEIITHUI
OTpakaTellb HEHTPOHOB TEIJIOBLIX M PE30HAHCHBIX YHEPTHUH B BUAE (HeppOMarHUTHOTO
3epKajia-dKpaHa U3 HaMarHWYeHHBIX ()ePPOMATHUTHBIX MOHOKPHCTAJIOB, 3aKPETIIICHHBII
Ha YCTAHOBJICHHOM BHYTPHU JIE€TEKTOpA MO €ro OCU IUIUHIAPUYECKOM CTEPKHE C
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BO3MOXXHOCTBIO TOBOPOTA BOKPYT HETO.
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W3BEIEHWA

MMI1K JlocpouHoe npekpalieHue AeficTBUS NaTeHTAa U3-32 HEYNJIAThI B YCTAHOBJICHHBII CPOK
NOLLTHHBI 32 MOAep:KaHHe MATEHTa B CHJIe
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