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MeTO,ll BpCMCIIII rrponeTa Il03BOnllCT Hall6onee ,llCTanbHO 11ccne.n.oaaTb :rnepreTl!'ICCKIIC 

pacrrpe.uenemu BTOpll'lllblX ueiiTpOHOB B ll,llCpllbIX peaKUIIllX B nrnpoKOM ,ll!Iana30HC :rnep­

n1ii. Ha ocnoBe :JToro MeTo.n.a na Kanane Me.n.neunoro BblBO.Ua c1111xpo4>a30Tpo11a JIB8 

OH5[11 6wn pean1n0Ba11 11eiiTpo1111wn cneKTpoMeTp .Unll 1Iccne.n.oaa111Ill npouecca 06pa30-

Ba1111ll IICllTpOHOB B TOIIKIIX II TOnCTblX Mllll!CllllX no.n ,llCllCTBIICM penllTl!BIICTCKIIX ll.nep B 

.n11alla30HC :rnepr11n 0,2 - 500 M38 [1,2). 8 .ua1mon pa6oTe OlllICal!bl OCHOBl!b!C IICTO'IIIIIKII 

4>0110Bb!X co6b!Tllll II crroco6w IIX llO,llaBJJellllll B ycnOBIIllX peanbl!b!X 113Mepe1111n -c Y'ICTOM 

oco6ennocTeii 11y'!Ka c1I11xpo4>a30Tpo11a. AKTIIBHb1e MeTO.llbl .n.11cKp11M1111auri11 4>011a 11Me-

10T oco6y10 3Ha'!l!MOCTb B II3MepeHl!llX C TOHKIIMII Mllll!CllllMII, r.ue OC!IOB!lall '!aCTb ny'!Ka 

npoXO,lll!T Mllll!Cllb 6e3 B3al!MO,llCllCTBl!ll 11 4>0110Bble 3arpy3KII MoryT 6b!Tb cpaBHIIMbl 11 .ua­

lKC npeBblll!aTb IIHTC!ICIIBIIOCTb 11eiiTpou11oro 113JIY'!CH11ll OT Mllll!CHII. 8To IlO,ll'!epK11BaeT 

BalKHOCTb paCCMaTpl!BaeMOll npo6neMbl ,llJ!ll IlOJJY'ICHl!ll Ha,llClKHblX l!CllTpOl!HblX .ua11HblX. 

3KCilEP0:MEHTAJibHA51 IlJIOlllAilKA 

BpeMllnpo.m:THl,IH cneKTpoMeTp pacnonarancll Ha KaHane N 38 Me.nne1111oro Bbrno.na 

cu11xp0<pa:10Tpo11a MB-2. CxeMa pacnonolKeH11ll 06opy.noBaH11ll Ha 3Kcnep11Me11Ta.J1b11oii 

nnoma.nKe noKa3aHa ua p11c.l. BhrnC.D.eHHblii IIY'IOK npoxo.n.11n Konn11MaTop, c11cTeMy Mar­

HIITHblX Jl1!113 11 4>0Kyc11poBanCll B TO'IKC pacnonolKCHllll MIIIUCIIII. Tpacc11poBKa, aHa.J1113 

11 MOIIIITOp11poBairne IlJ'!Ka 0CYII\eC"l'BJlllJIOCb C IlOMOIUblO CIICTCMbl IlJ'IKOBblX C'ICT'IIIKOB 

C1 - C3 na OCIIOBC nnaCTll'ICCKIIX CUIIHTIIJIJlllTOpOB TOJ11UIIH00 5MM. M11me11b pacno11ara­

nacb B ,50cM OT C'ICT'IIIKa C2, a C'ICT'IIIK C3 HaXOJJ.IIJlCll na paCCTOllHIIII 1, 5M 3a MIIIIIC!lb!O. 

MecTOIIOJlOlKCHIIC I! 11po4>1!J1b llJ'!Ka K011Tpon11poaan11cb Ml!Or011HTCB00 nponopUl!OHa.Jlb-

1100 KaMepoii, pa3Meme1111oii nepe.n. C'!CT'IIIKOM C7.. Per!ICTpaunll 11eiiTpo110B ocymecTBJlll­

nacb TpCMll Tl!naMII JJ.CTCKTopOB. 06naCTb H113KIIX :mepr11ii·0,2-5 M38 lfCCJlC,!I.OBa.JlaCh C 

llOMOU\hlO JlCTCKTOpa Di na OCHOBC KpllCTa.Jl!la CTIIJ1h6e11a ,;!>40 x lOMM. 06nacTb cpe.UHIIX 

:rneprHii 2-40 M38 nepeKpbIBa.JlaCh .l\CTCKTOpaMII D2 na OC!IOBC KpllCTa.JlJla CTIIJlWCHa 

,;/>50 X 50MM. 3MIICC11ll BblCOK03HepreTll'ICCKIIX 11enTpo110B 113yqanacb C IlOMOllJhlO ,neTeK­

TOpOB D3 Ha OCHOBe nnacT11•1ecKoro CUIIIITl!JlnllTOpa ,;/>120 X 200MM. ]lnll JJ.IICKpl!MIIHaUIIII 

<t>ona ')'-KBaHTOB B JJ.CTeKTOpax D1 II D2 IICilOJ!b30Banocb n/,-pa3.uene1111e no <t>opMe IIM­

nynbca. 311epreT11'1ecKal1 3aBIICIIMOCTb 34>4>eKTIIBHOCTll per11cTpau1111 HenTpOHOB TaKl!MII 

.neTCKTOpaMII 6wna 113Y'ICHa 3KCl!epl!MCl!Ta.JlbHO [3) II npe.ncTaBnena ua p11c.2. Ii3MepeHIIll 

npoBOJJ.l!JlllC!, no.n TpCMll (nocne MOJJ.CPHl!3aUl!II CllCKTpOMCTpa - no.u 'ICTb!pbMll) yrna­

MII 0/J.HOBpCMCHHO 30°, (60°), 90° 11 150°(120°). PacCTOllHIIC OT MllllJCHII JJ.O !ICHTpOHHblX 

JJ.CTCKTOpOB COCTaBJlllJlO 0,5M;0,7 - 1,2M II 1,5 - 2.0M .nnll JJ.CTCKTOpOB D1,D2 II D3 
COOTBCTCTBCHHO. Bell .llCTCKTOpllall CIICTeMa pacnonaranacb B rop1130HTa.Jlb!IOH IlJlOCKO­

CTII II 11axo.u1macb na paccTOllllllll 2, 5M OT 6eTOHHOI'O nona. PacCTOlll!IIC OT Mllll!C!III .no 

CTeH 611onorll'ICCKOii 3allJl!Tbl 3KC11Cp11MCIITa.JlbllOro 3a.Jla COCTaBnllJlO 8-15 MCTpOBj 3a­

llJl!Ta nnoma.UKII caepxy OTCYTCTBOBana. Ha Bb[XOJJ.C 3JICMCHTOB MaI'HIITOOilTIIKII 6una 
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coopy)KeHa 3aIUHTa H3 6eToHa H )KeJie3a TOJilllHHOll OKOJIO MeTpa .nm1 rro.naBJieHHll rano 

BTOpWIIU,IX qacTl11], co11pOBO)K.Ua!OIUl1X IIJ'IOK. 8 rrpe.neJiax 3KCIIep11MeHTaJibHOI'O JaJia rry­

'-IOK pacrrpocTpaHl!JICll no B03.Uyxy 11 rrpoxo.nll MmneHb rrorra.nan B JIOBJIIIKY, Bb!JIO)Kenny10 

113 6eTOHHb!X 6JIOKOB. 

IIY'-IOK H BbIEOP HHTEHCHBHOCTH 

Bbrne.neHHbl.11 IIJ'IOK CIIHXpO<pa30TpoHa l!MeeT CJie.ny10ruy10 BpeMeHHJIO CTPJKTypy: 

.UJil!TeJibHOCTb 6auqa - 20 HC, rrep110.n IIOBTopeHl!ll - 300 HC, .UJil!TeJibHOCTb Bb!BO.Ua - 350 

MC, .UJil!TeJibllOCTb I]IIKJia 8,5 C. 

3na'll!TeJibHall BpeMe!IHal! npOTll)KelJHOCTb 6a11qa rrp1IBO.Ul1T K ueB03MO)KIJOCTl1 l!C­

IIOJih30BaTb ero .UJill BpeMeHHoii np11B.>13Kll- IIo:iToMy .UJill np0Be.ue1111ll BpeM.11npoJierHHx 

H3Meperrnii Heo6XO.UllMO ocyruecTBJil!Tb BpeMeHHJIO npl!Bll3KY K Ka)K,UOll l!aJieTaJOrueii qa­

CTl1Ue nyqKa. IIy'lKOBble cqeT'll!KII cpa6aTbIBaJOT no nepBoii qacTI!l]e B 6aH'le. II p11 pa6oTe 

Ha llHTencnirnoCTl! BbTIIIe 10 Tb!C./IJIIKJI 3TO Bbl3b!BaeT ueo6xo.unMOCTb IICKJIJO'laTb 6aH­

'-lll, co.uep)Kall]11e .UBe n 6oJiee qacTl!IJb! II3-3a BOJH11Ka10rueii BpeMenuoii neonpe.ueJieHuocTn. 

C 3TOll l]eJib!O B OITIICbIBaeMOM C!IeKTpOMeTpe rrpOll3B_O.Ul!JitH aHaJIII3 :ineproBbl.lleJieHl!H B 

IIJ'-ll(OBb!X C'leT'lHKaX - al!aJIOI'OBble CIII'HaJibl OT cqeT'llIKOB C1 - G.i rro.uanaJil!Cb na BXO.Ub! 

6wcTporo· aapl!JIOIJmjlpoBoro rrpeo6pa3oBaTeJIH (3UII), onpoc KOToporo ocyruecTBJillJICH B 

.uayx pe)K!IMax: 

{I) - JaIIIICb lIH<pOpMal]I!II Bile 3aBIICIIMOCTII OT CIII'HaJIOB OT HeiiTpOHHb!X .neTeKTOpOB ( C 

IICIIOJib30BaHIIe_M npope)K!!BaTeJill)j 

(2) - JaIIIICh 1111qiopMal]I11! ocyrueCTBJillJiach TOJibKO IIpll cpa6aTb!BaH1IH neiiTpOllllb!X .ue­

TeKTOpOB, CIICKTPOMeTpa . 

Pe)KIIM (1) IICIIOJib30BaJICll .UJill MOHIITOp!IpOBamrn, ape)KI!M (2) - .UJill pe)KeKl]I!I! qJOl!OBb!X 

co6LIT11ii. 

Ha pnc.3 n306pa)Ke110 xapaKTepHoe pacrrpe.neJieune Ha C'leT'll!Ke C1, noJiyqeirnoe B 

pe)KIIMe (1) na rry•me ll,Uep yrJiepo.ua c IIHTeHCIIBHOCTb!O 300 Tb!C./IJl!KJI. O6JiaCTb S2 co­

◊-TBeTCTBJeT 6au'-!aM, co.nep)KaIUIIM ,UBa I!OHa ~2 C (.UBJX'laCTlI'll!blll 6auq); o6JiaCTb s, -
O.UI!H !!OH ~2 C ( O,UHoqacTlI'lHblll 6anq); o6JiaCTh MeHbllll!X 3HeprOBbl.lleJieHI!ll orrpe.ueJIHCT­

Cll '-laCT!ll]aMI! c Me!Ih!IIHM 3apH,UOM ( Z < 6 ), conpOBO)K,Ua!OIUIIMH IIJ'IOK (upncyTcTBl!e 

KOTOpbIX, BepollTHO,, CBH3aIIO C B3al!MO.UeiicTBHeM IlJ'lKOBb!X '-!aCTI!I] C B03.llJXOM H 3Jie­

MeHTaMII' IIJ'lKOB0ro TpaKTa). 

TaKOll crroco6 OT6opa TOJihKO 0,UHO'laCTH'lHb!X 6aaqeft II03BOJil!eT IIOBb!CHTb H!ITCl!­

CHBHOCTb IIJ'lKa,ue yxy.uIITall KaqeCTBa H3Mepem1ii. O.unaKo cyrueCTBJeT orpaH11'-1eH11e Ha 

yBeJII!'leHne IIHTeHCI!BHOCTH, KOTOpoe orrpe.ueJilleTCll TeM, 'ITO C IlOBb!IITeHHeM l!HTel!CIIB­

HOCTH .UOJill 6aH'-leii, co.uep)Karu11x .uae 11. 6oJiee qacTnIJ,, Bo3pacTaeT. Bb16op pa6oqeii, 

OilTHMa.JihHOll HHTeHCl!BHOCTH 3aBllCI!T OT paBHOMepHOCTll Bb!BO,Ua IlJ'!Ka B Te•1e1rne 350 

MC H OT CTerreu11 pa3,UeJieHI!ll O.UHO- II .UBJX'laCTl!'lHblX 6aH'lCII ll B Ka)K,UOM ceaHCe ocy­
I11eCTBJI.11JICll 3KCnepnMeHTaJibHO. ffcCJie,UOBaHI!ll, npoBe,UeHHble Ha IlJ'lKC ll,Uep in e, I!OKa3a­

JIII, "-ITO OilTllMaJihHoe 3Ha'leHI!e Jll!TeHCl!BHOCTll IIJ'lKa cocTaBJilleT 400-500 Tb!C./Il.llKJI. 

II pn 3TOM 'll!CJIO O.UHO'laCTll'lHb!X 6aH'-leii COCTaB!IJIO OKOJIO 70% OT !IX IIOJIIIOro '-ll!CJia . 

IlanhHettIITee ITOBb!IITeHne IIHTeHCI!BHocT11 IIJ'!Ka He 11pnBO.UllT K 6oJiee 6hlcTpoMy Ha6opy 

CTaTllCTIIKII, a Jilllllb .uaeT JCllJICHlle <pOHOBb!X 3arpJ30K. 

O-i-HoIIIeHlle IIJioma.un 0.llHO'-laCTll'lHOro Ill!Ka K IIOJIHOll IIJIOll]a.u11, IIOJIJ'leHHOe 3a Bee 

BpeMll 06Jiyqe1JI1ll B pe)Kl!Me (1), l!CIIOJib30Ba.JIOCb .UJill onpe.ueJieHI!ll <pJI!OeHCa 'laCTlll] nyq­

Ka Ha MI!IIleHh C IiOMOIUhKi <popMJJibl ' 

N1 = No x Sif S, 

r.ue No - 'll!CJIO coB11a.ueHl!ii C1 x (; B C'-leTHOM pe)KHMe (6e3 11pope)Kl!BaHnll). 
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puc.1. CxeMa pacrroJio)KeHl!ll 06opy.u0Ba1111ll na 3KCrrep11MeHTaJibHoll IIJIOJil.a.uKe. 

C1-C3 - IIJ'-IKOBble c'-leT'-ll!Kllj MWPC - MHoroH11TeBall 11ponopu11ouaJib!lall KaMepa; 

T - Ml!IIIe111,; D1-D3 - uei1Tpo11nhle .ueTeKTopw; X II Y - seT<i-c'leT'-ll!KHj QM - KBa­

.upoynoJJhHble MarHl!Thl. 
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puc.2. 3nepreTl!'-!ecKall JaBl!Cl!MOCTh 3<p<peKTllBHOCTll perl!CTpa!I,l!ll HellTpOHOB .UJill 

.ueTeKTOpOB: 

I - ua ocHose CTIIJib6ena ,f,40 X 10.11.11 c noporoM B = 0,1 M:iB; 

2 - Ha oCHoae CTl!Jih6etta ¢,50 X 50.11.11 c noporoM B = 1,0 M:iB; 

3 - Ha ocnoBe 1macT11Ka ¢,120 X 200.11.11 c noporoM B = 30 M:iB. 
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HOMEP I<AHAJIA 

pHC.3. 3neproBbl,ZleJiem!e B C'IeT'Il!Ke C1 Ha IIJ'IKe H,D;ep yrnepo,ua C llHTeHCllBHOCTblO 

300 TbJC./UllKJI. , . 

S1 - O)lHO'IaCTll'IHbie 6aH'lllj S2 - )lBJX'IaCTl!'IHble 6aH'Il!. 

z < 6 - ll,Uepnwe qiparMeHTbl C 3apll,uOM MeHbllie 6. 

C3 

.:~ 3~---~--~-i-. , .. •• >,~ 
:-~ -. ···:: 

.. -'.··,'..~i ··::.-:-.· '2 

1 --·· .. ··'·· 
• KA;.:. • • 

·\~!:;· 

C1 

_1-•-

p11c.4. Cr CJ pacrrpe.nenenlle .ZlJlll 6anqeii nyqKa iH e c llHTeHCIIBHocTbIO 400 

Tb!C./UHKJI. B l!3MepeHJ!llX 6e3 Mllllieirn.· 

I - o6JiaCTb O,n:HO'IaCTil'IHblX 6anqeu; 

2 - o6JiaCTb .UBYX'IaCTil'IllblX 6a11qeii, ,UJill KOTOpwx o,nna l!3 qacTl!U BbI6brnaeT J!3 rryq­

Ka MeJK,ny C'IeT'IllKaMH C1 J! l;. 
3 - o6JiaCTb .llBJX'IaCTl!'IllhlX 6anqeu; 

4 

AnaJill3 aMnJillTJ.UHbIX pacrrpe,neJieHl!ii OT IIJ'IKOBhlX C'IeT'IllKOB TaKlKe n03BOJilleT KOH­

TpOilllpOBaTb Ka'IeCTBO rrpoXOlK)leHl!ll IIJ'IKa no TpaKTY B xo.ue Bcero 3Kcnepl!MeHTa. Ha 

pl!c.4 H3o6paJKelto ,nByMepnoe pacnpe.nenenl!e, rronyqennoe na rryqKe ll,uep ;n e B ll3Me­

pemlll 6e3 Ml!llleHH, r.ne no ocn X oTJioJKeno ::rnepr0Bw,nenen11e B C'IeT'Il!Ke C1 , a no oc11 

y - 3HeprOBhl)leJieHl!e B C'IeT'IIIKe C3. O6JiaCTb (I) COOTBeTCTByeT O,UHO'IaCTU'IHbIM 6an­

qaM, o6JiaCTb (2) - .UByx- qacTU'IHblM 6aH'IaM, r.ne o6e qacTUUbl npOIIIJIH C'IeT'IllK C1, HO 

TOJibKO O)l!la l!3 HUX )lOIIIJia .no C3. O6JiaCTb (3) COOTBeTCTByeT .llBJX'IaCTll'IHhlM 6aH'IaM, 

qacTllUbl KOTOporo npolllJII! Beeb TpaKT 6e3 B3a'IIMo,UeHCTBl!H. Ko:iqiqii1u11enT Bb!6bIBaHHl! 

qacTIIU !!3 nyqKa COCTaBJillJI OKOJIO } %. 

MCTOl.JHMKM <t>OHA 

MccJie,ZlOBaHl!ll nOKa3aJIH, 'ITO OCHOBHblMH HCTO'IIIHKaMH qiona Ha Kanane BbJBe.nennoro 

IIJ'IKa CHHXpoqia3oTpona, np!IBO)lll!UHMH K HCKaJKeHHIO pe3JJibTaTOB epeMllIIJJO.lleTHhlX 

H3Mepennii, l!BJilllOTCll: 

1) ll,UepHbie B3al!MO)leHCTBllll ?Y'IKOBb!X qacTllU co cpe,uoii IlOCJie rrpoXO)l()leHl!ll HM H 

MHIIIeIIHj 

2) B3allMO,UeiicTBlle C 3JieMeHTaMl! l!OHOIIpoBO.Ua, B03)lJXOM II IIJiaCTl!'IeCKl!Ml! CUl!HTl!JI­

mITopaMl! C'IeT'Il!KOB rrpl! rrpoxolK)leHl!l! IIJ'IKOBblX qacTl!U no TpaKTJj 

3) HaJIH'Il!e .UBYX u 6onee qacTHU B 6auqe; 

4) qJOH qacTIIU, l!.ZlYIUllX co CTOpOHhl ycKopuTeJill BO BpeMll c6poca IlJ'IKaj 

5) paccel!Hl!e B oKpy)l(aIOIUeM rrpocTpaHCTBe qacT11u, o6pa3oBaBllll!XCll B Ml!llienu (B 

OCHOBIIOM ueiiTpOHhl H raMMa-KBa!ITb!). 

METOilbI lIMCKPMMlIHAUMM <t>OHOBbIX COEbITMH 

Ilnll pe)l(eKUHH n KoppeKTnoro yqeTa qio11a,CBl13annoro c IIJ'IKOM (I, 2 H 3),orrpoc 3UII, 

na BXO)lbI KOToporo rro.naBaJIHCb ananoroBI,Ie CiffHaJibI oT IIJ'IKOBhlX C'ICT'IIIKOB C1 - C3 , 

IIpOIBBO)ll!JICJI B pe)l(l!MC (2) - IIOCJie cpa6aTbIBaHHJI KaKoro-m160 neiiTpOHHOro .neTeKTopa. 

IlnHHa co6wTHll COCTOJIJia 113 CCMH CJIOB: BpeMJI rrpoJieTa, 3HeprOBbI)leJie!ll!e B iieiiTpoHHOM 

.neTeKTOpe; 3apll.Zl, COOTBeTCTBJIOIUUH 6bICTpoii KOMIIOHeHTe l!Mnym,ca (.UJill CTl!Jib6eHoB)j 

HOMep cpa6oTaBlliero HettTpOHHOro ,ZleTeKTopa H 3HeprOBhl,ZleJieHl!e B. Ka)l(,UOM 113 Tpex 

IIY'IKOBb!X C'IeT'Il!Kax. 

CooTBeTcTBJIOIUHe pacnpe,ll.eJieHHJI 311eproBbl.UeJieHHJ1 B C'IeT'Il!Kax C1 n C2 HCIIOJib3o­

BaJil!Cb .UJIJI qiopMupoBaHHJI "on-line" ycnoB11ii u 3arrncH co6wT11tt TOJibKo .UJIJI o.nnoqacTH'I­

HbIX 6anqeii. TaKaJI rrpoue.nypa, rrpHMeneHHaJI .UJIJI cqeT'IHKa C1 , II03BOJillJia rrpocJIC.UHTb 

I!OllBJie11ue .llBJX'IaCTl!'Illb!X 6aHqeii Ha caMOM BXO)le 3KC!lepl!MeHTaJibHOii IIJIOIUa,UKH, a 

)lJil! C'IeT'IHKa C2 - Bbl.ll.eJienne O)lHO'IaCTl!'IHOro mIKa II03BOJillJia OCTaBUTb TOJibKO Te 

.IIJ'IKOBble qaCTl!UbI, KOTopwe rrpolliJil! Beeb TpaKT .no Ml!IIICHH 6e3 B3aHMO,ueiicTBI!H. 3To 

oco6eHHO Ba)l(HO )lJIJI IIOIIOB C 60Jibllil!M z. l! B cnyqae IIpl!CJTCTBl!ll Ha nyTll IIJ'IKa 3Ha'IU­

TeJibHOro KOJIII'IeCTBa BemecTBa ( B03.UYX, 3JieMCHThl l!OHonpoBO)la, IlJ'IKOBble C'IeT'Il!KH l! 

T.rr.). TaK, rrpn o6JIJ'ICHl!l! HO!laMn i2c C 3HeprHeii 2 f3B/HYKJIOH MIIIIIeHII H3 Ka,UM!!ll 

TOJIIUl!HOii 12.MM, )lJIJI .neTeKTOpa Ha OCHOBe CTl!Jib6ena 1)\50 x 50.M.it c n/7-pa3,ueJieHneM 

H noporoM perucTpauuu 1 M3B 6b!JIO nonyqeno 3<jl<jleKTl!BHOe no.naBJieHHe qJOHOBbIX co-

6wTnii B 1,45 pa3a rrpH HcnoJib30Banun ycnoBHH rro c'IeT'IllKaM C1 11 C2: 

B ycnOBl!JIX reoMeTp!!!! Kanana N 38 OTCJTCTBlle xopo11Ieii IlJ'IKOBOI! ITOBJIIIKII I!pI!BO­

)ll!JIO K nOBbIIIIeHHOMY qiony qacTIIU, KOTOpble o6pa30BbIBaJil!Cb B 6eTOIIHOii 3alIIHTe no.n · 
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pHc.5. AMn.rrnTy.nHoepacnpe.nenemie B cqeT'IIIKe C:i np1106ny'!eH1111 x.upaMII ~
2C yrne­

pomroH MlllI!eHII TOJJlllllHOlf 24.11,,11. 
Umppbl Ha p11cy1me COOTBeTCTBJIOT 3apx.naM x.uepHbIX cj>parMeHTOB. 

3apx.u z = 6 COOTBeTCTByeT x.upaM ~2C, npolI!e.UlI!IIM MlllIICHb 6e3 B3allMO.UeHCTBIIII. 
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puc.6. BpeMxnpo.n:enwii cneKTp .unx yrna 60°' IIOJJJ'!eHHblll C IIOMOlllblO .ueTeKTOpa 

D3 (rropor 10 l\faB, nponeTHax 6aJa L = 1,61.11) np11 06ny'leH1111 x.upaM11 ~2C r ,11cp­

r11eii: 2 r3B/HJKJJOH MIIIIIeHII H3 Ka.UMHX TOJJlllllHOH 12.11.11. 
I - Tpurrep co6wTmr c oT6opoM no C'!eT'!IIKY C3 ; 

2 - C'!eT'!IIK C:i B Tp11rrepe co6b!TIIX He IICIIOJlb3JeTCX. 
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pHC. 7. BpeMimpo.n:eTHhlH cIIeKTP .um1 yrna 60°, IIOJJJ'!eHHblll C IIOMO[UJ.10 .ueTCKTOpa 

D3 (nopor 10 M:iB, npoiieTIIaX 6aJa L = 1,61.11) np11 06ny•1e111111 11poT011aM11 r "Hiep­

r11e11 2 r38 MlllI!eHII 113 CBIIHUa TOJllllllllOH 12.11.11. 
1 - Tp11rrep co6bITHX c oT6opoM no c'!eT'IIIKY C3; 
2 - C'!eT'IHK C3 B Tpllrrepe COOblTHX He HCIIOJlb3JeTCX. 

u 
:r: 
"·· E-< 
r,.;i 
::r 
u 

1000 

100 

:'' ,, 
"• 

f~v 
I 

0.1 
-20 0 

,-~·\ .. 
\' '"'\,. 

•., 
•., 

"\,\,-·. f. - , l 
·v '" ••• " ••• •• 
· ''.: ~\n :~ .. : ~v'•::, 

\ u ~~ • 

20 40 60 80 

BPEM5I IIP0nETA , HC 

100 

pHc.8. BpeMllnpo.n:eTHhlli cneKTp .UJJJI yrna 60°, nony'leHHblll npu 06nyqe111rn HOJiaMH 

i2c C :meprllell 2 r3B/nyKJJOH MHlI!eHII 113 Ka.UMIIJI TOJlllllll!OII 12.11.11 .neTeKTOpOM D2 

(nopor 1,0 l\faB, nponeT11aJ1 6a1a L = 0, 76.11). 
i - "cTapb1ii" Tpurrep; 

2 - "110Bhlll" Tpnrrep. 
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puc.9. BpeMlIIIPOJieTHhlH crreKTp .lVIH yrJia 60°' rroJiyqeHIIhlll Ilpll 06Jiyqen1111 rrpoTO­

HaM11 C :rneprneu 2 f3B Ml!IIIeHI! U3 CBIIHUa TOJIIUllHOH 12-ll.M .rieTeKTOpOM Da (nopor 

JO M3B, npoJieTnaR 6a3a L = 1,61.M). 

1 - "cTaph!tt" Tpnrrep; 

2 - ,,HOBI.Iii" Tpurrep. 
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puc.10. BpeMlIIIJ)OJ]eTHhlii cneKTP .ZlJIH yrJia go 0
, noJiyqennhltt np11 06Jiyqen1111 3Li c 

:rneprne:ii 1 f3B/ny1mon MI!IITemI 113 CBIIHUa TOJIIUIIHOH 80.M.M .neTeKTOpOM D2 (nopor 

1,0 M3B, npoJieTHM 6a3a L = 2,00.M). 

1 - 6e3 n/1 -pa3,neJiemu no qiopMe HMITJJibca; 

2 - c n/1 -pa3,neJien11eM; 

3 - c 11crroJih30Ba1rneM TeneBoro Konyca 11 6e3 n/--y-paJ,neJien11R; 

4 - c 11cnoJih30BaHI1eM TeHeBoro Konyca n c n/1 -pa3,neJie1rneM. 
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.neucTBIIeM nyqKa (F2), lIJIR KOppeKTnoro yqeTa 3TOro qiona llCil0Jib30BaJIOCb COOTHOIITe-

Hlle 
N1 -N2 

F=F1-(---)·F2 • 
N2 

r.ne Fi - cneKTp, noJiyqenHbIH npll Bh!6bIBaHllll nyqKOBOH qaCT.l!Uhl 113 nyqKa; 

F2 - cneKTP, noJiyqeHHhlll IJPll npoXOlKIIeHirn nyqKoBOH qaCTllllhl MI!IITeHIJ 6e3 

B3aHMOIIeHCTBIIH; 

N 1 - q11cJio ynaBIITllX na MllIITeHb qacT11u; • 

N2 - q11c.rro qaCTIIU, npoIITeIIIITllX MI!illeHb 6e3 B3al!MOIIeii:cTB.IIR. 

lIJIR I1.[1eHTI1CjJllKarurn qacTllU, npoIITe,D;IITllX rrpoille,nnrnx MI!illeHb 6e3 B3a.llMOIIeii:cTBUH, 

HCilOJib-30BaJIOCb aMnJIIITYIIHOe pacnpe,neJienne B cqe]'qIIKe Ca, ll306palKeHHOe Ha pnc.5. 

Parnpe.neJien11e noJiyqe_no np11 06Jiyqen1111 RIIpaM11 J2 C yrJiepo.nnoii: Ml!IITen11 TOJIIUllHOH 

24.11.M. UIIq>phl na pncynKe _COOTBeTCTBJIOT 3apR.D;aM RIIepHbIX qiparMeHTOB. 3apM z = 6 
COOTBeTCTBJeT i;npaM ~2 C' rrpoIITe,D;illlIM Mllille!lb 6e3 B3aIIMOIIeHCTBIIH. 

Ha p11c.6 11306palKeH BpeMlIIIpoJleTHhlii cneKTp IIJIR yrJia 60° , IIOJiyqeHHhlll npll o6JIJ· 

'leHIII! mpaMll ~2 C C 3!1eprneii: 2 f3B/nyKJIOH II IIHTeHCIIBHOCTblO 200 Th!c./unKJI MIIIITeHI! 

II3 Kal\MIIR TOJIIUllHoii: 12.M.M c IlCITOJib30Ba1rneM rryqKOBh!X JCJIOBIIH IIJIJI cqeTq11Ka Ca 11 

6e3 HllX. H11lKHI!ll Hopor perncTpau1111 IIJilI C'leTq11Ka Ca Bhl6IIpaJICR TaKIIM o6pa30M, qTo-

6h! OTIIeJilITh co6hITllR c Z > 5. O6a cneKTpa noJiyqenh! B pelKI!Me "off-line" 113 o.rinoro 

ua6opa ,naHHh!X c IlOCJie.nyroIUeii: copTI!pOBKOH. 

B 3KcnepHMenTax C 0,!{H03apR.D;Hh!Mll nyqK0Bh!Mll qacTl!UaMll KoppeKTHhlll J'leT q>oHa, 

CBlI3aHHoro C nyqKo~6oJiee CJIOlKeH, IlOCKOJibKY peJIRTl!BllCTCKI!e OJ.IH03apRJ.lllbie qacTI!llhl 

,llaIOT MllHIIMJM 3HeproBh!.[leJieHI!lI B cqeT'lIIKe, qTo 3aTpyJ.1HReT npoBe.nenne Ka'leCTBeHHOH 

J.IIICKpIIMIIHaUI!II q>O!IOBh!X C06h!Tllll. O.llHaKO Bbl.[leJieHIIe Bhl3BaHHh!X nyqKOM q>OHOBblX 

co6bITIIH HB 3TOMCJiyqae·ueo6xo.[ll!MO, 'lTO noKa3aH0 !la pnc.7. 

HcnoJib-30BltHMe II0ilOJIHI!TeJibHhIX ycJIOBI!ll no 3HeproBh!.[leJieHI!IO B nyqKOBbIX C'leT­

'II!KaX Il03B0J]I!JIO C03.[laTb !IOBhlll Tp11rrep co6hITl!R IIJilI BpeMlIIIpoJieTHhlX neii:TpOHHblX 

Il3Mepe1mu _II pe3K0 YJIJ'lilll!Tb KaqeCTBO IlOJiy<IaeMh!X ,naHHh!X. B Ka'IeCTBe IIpl!Mepa Ha 

p!!c~S ll g npeJWTaBJieHhl pe3JJihTaThl 1!3Mepen11ii: J.1eTeKTopaMI! D2 I! D3 Il0J.1 yrJioM 60° IIJIR 

CJIJ'laJ! o6ny'leHlllI 12.M.M. Ml!illeHI! 1!3 KaIIMl!R nyqKOM R,nep i2c C 3Heprneii: 2 f3B/nyKJIOH 

B pelKl!Me "cTaporo" II "IIOBOro" TpllrrepOB. 

<f>oHOBble YCJIOBl!R, Bhl3BaHHh!e l!CToqHl!KaMI! (4} I! (5), B 6oJibillOll CTerreHI! 3aBI!CRT 

OT. TIIIla ,lleTeKTOpa; ero KOHCTPYKllllll, reoMeTpl!'leCKIIX pa3MepoB, nopora perl!CTpaUl!I! 

11· cnoco6HOCTI! K .QIICKpl!Ml!HaUl!I! raMMa·KBaHTOB no qiopMe l!MITJJibCa. B HaIITeM CJIJ­

'lae na11Jiyq11111e xapaKTepl!CTIIKI! 6hIJII! noJiy'lem.r .[IJij{ .[leTeKTopa Ha OCIIOBe KpI!CTaJIJia 

cTuJib-6eIIa <b50 x 50.M.M c noporoM perHcTpauHu no ueiiTpoHaM 1 M3B I! .rincKpHMl!Hauneu 

--y-KBaHTOB c 3HeprllRMI! OT 0.06 .no 30 M3B. B Ka'leCTBe npnMepa na p!!c.10 11306palKe!Ibl 

pe3JJibTaTbl TeCTOBh!X 1!3Mepennu co CBIIHUOBOH Ml!illeHblO 80 X 80 X 80.M.M,06JiyqaBineii­

CR ny'lKoM li.llep· gLi c 3Heprneu 1 f38/nyKJioH,IIJIR yrJia goo c/6e3 n/--y-paJ.rieJiennR no 

q,opMe IiMIIJJihca n c UJIIl 6e:neHesoro K0Hyca. TeneBoii Konye IIMeJI IIJillHY 100c.M {80c.M 

lKeJie3a H 20c.M n6JIII3TIIJieua) I! pa3MeIUaJICR no cepe.rinne MelKIIY MIIIITeHbIO u neiiTpon­

HhIM .rieTeKTOpOM. lfa pncyIIKa Bl!IIHO, 'ITO ,Pon ')'·KBaHTOB cymecTBeH · s rrepBhle 40 HC 

IIOCJie 1-nnKa. llnTeHCI!BHOCTb pacceRHHh!X HeHTpOHOB II0A BpeM.!IIIJ)OJ]eTHhlM cneKTpOM 

npnMepno nocToRHHa no BeJIII'lIIHe. AnaJIII3 :rneproB!dJ.leJieHIIR noKa3aJI, qTo :rneprnn pac­

ceRHH!dX ueuTponoB ne npeBIJmaroT 10 M3B. 

3AKJUOlJEHHE 

IlpIIMeHeHne HOBOro Tpnrrepa co6h!Tl!R Ha OCHOBe aHaJil!3a 3HeproBh!IIeJieHIIR B ny'l­

KOBh!X C'leTqIIKax II OTCJielKUBaromero npOXOlK,lleHne 'lacTI!Il rryqKa BIIOJib Bcero TpaKTa 
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oco6e1rno aKTJaJlbHO B HCHTpOHHblX 113Mepemrnx C TOHKIIMII iICrKIIMII MIIH1em1MII II B 

113MepeHllllX Ha ll.l\Cpllb!X nrmax. <1>011 paccel!HHblX HeiiTpOHOB B nepBOM 11p1161IlllKCHIIII 

MOlKIIO C'IIITaTb IIOCTOlllIHblM II paBHOMepHb!M Ha BpeMeHHOH IIIKaJJe. KpoMe Toro, np11 

rropore per11cTpau1111 Bb!IIIC 10 M3B 3TOT qlOII CTaHOBIITCll HC31Ia'111TeJ1bllblM. Ilo3TOMY 

,l\Jlll y'leTa qiona paccel!HHblX HCHTpOHOB MOlKHO ne rrpOBO,l\llTb ,l\O!IOIIHIITCIIbllblX 113Mepe­

HIIH C TeIICBblM KO!IJCOM. <l>oH ')'-KBal!TOB IIMeeT 601Iee CiIOlKHJIO BpeMeHHYIO CTPYKTYPY 

II MOlKeT cyruecTBCHHO HCKa311Th BhICOK03HepreTll'ICCKJIO qacTb neiiTpOH!!Oro crreKTpa. 

KaK IIOKa3aHO B naCTOl!IUCH pa6oTe, IICI!Oilb30BaH11e .neTeKTOpOB C n/,y- pa3,l\eiieHIICM IIO 

qiopMe IIMI!JilbCa Il03B0JllleT rrpaKTll'!eCKII IICKJl!O'IIITh ,naHHYIO KOMIIOHeHTY q>oHa. 
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