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1. BBEAEHHE 

Tpa.Q~4~0HHSB He~TpOHHSB A~¢paKTOMeTpHR MOHOKPHCTannoB aa

KniO!..!SeTCR 8 H3MepeHHH C noMO~biO 11 T04e'-!HOro' 1 ,QeTeKTOpa HHTeH

CHBHOCTH paCCeRHHOrO o6pS340M MOHOXPOMSTH4eCKOrO ny4KS, 8 o6-

PSTHOM npoCTPSHCTBe KPHCTanna npH 3TOM Ha6niO,QaeTCR Man~~ o6b

eM /o6beM paapeweHHR/, aenH4HHa KOToporo onpe.QenReTCR anepTy

poH AeTeKTOpa H CTeneHbiO MOHOXPOMSTHI..IHOCTH ny4KS He~TPOHOB H 

06~4HO COCTSBllReT OK0110 10-S ~-3,CTPYKTypHaR HH¢opMS4HR 0 KpH

CTanne HaKannHaaeTCR B peayllbTSTe CKSHHpOBSHHR OKpeCTHOCTH 

HeKoToporo 4~t~cna yanoa o6paTHO~ peweTKH, peanHayeMoro c no

MOW.bJO MSJlbiX nepeMell\eHHC1 06pS34S H ,QeTeKTOpa. 

npo4eAypa nocneAOBaTellbHOrO CKSHHPOBSHHR o6~4HO npHBOAHT 

K 60J1bWOC1 npOAOllmHTeJlbHOCT~ 3KCnep~MeHTa, n03TOMy B nocneAHee 

speMA 6btCTpo paas~eaiOTCA MeTOAbt, noasonAIOlJ.I~e aaMeH~Tb nocne

AOBaTeilbHYIO per~cTpa~~IO A~$paK~~OHHO~ $YHK~~~ Ha napannenbHYIO, 

T.e. Ha6Il10AaTb He T04Ky, a cpa3y HeKOTOPYIO o6JlaCTb o6paTHOrO 

npOCTpaHCTBa. napanneDbHYIO per~cTpa~~IO MO~HO OCYlJ.IeCTB~Tb, ecn~ 

~cnonbaosaTb noa~u.~oHH0-4yecTB~TenbHbtH AeTeKTOP ;n4,ll/, ~n~ 

116enbtair 11 cneKTp HeairTPOHOB B C04eTaH~~ C MeTOAOM BpeMeH~ npone

Ta, ~n~ TO ~ APYroe sMeCTe. B n~TepaType yme on~caHbt HeHTpoH

Hbte A~$PaKTOMeTpbl c OAHO- I 1! ~ ABYXKOOPA~HaTHbiM~ /2/ n4,ll' A~$
PSKTOMeTpbl no BpeMeH~ nponeTa /3/, a TSK>Ke YCTSHOBK~, C04eTaiO

lJ.I~e MeTOA BpeMeH~ nponeTa C MHOrOC4eT4~KOB~M~ C~CTeMaM~/4/, 
~Illll OAHOKOOPAIIIHSTHbiM~ AeTeKTOPSM~/5 • 6/. npo6neMbl, 803H~KSIOlJ.I~e 
np~ ysen~4eH~~ paaMepHOCT~ A~¢paKu,~oHHbiX cneKTpos, He noaso

n~n~ noKa pean~aosaTb TpexMePHYIO A~¢PaKTOMeTp~IO Kp~cTannos, 

T. e. per~CTPSL.\~10 HenpepbiBHoro no AI1111He 8011Hb1 cneKTpa He~ITPOHOB 

ABYXKOOPA~HSTHbiM n4,ll, OAHSKO npoeKTbl TSK~X ycTaHOBOK ~MeiOTCfi/7 •. S/ 

AnA ~x ocyU~eCTsneH~R Tpe6yeTcA HSil~4~e ~MnynbcHoro ~cT04H~Ka 

HeairTpOHOB ~ ABYXKOOPA~HSTHOrO n4A C He06XOA~MbiM 3JleKTPOHHb1M 

o6ecne4eH~eM, a TSK>Ke COBepWeHHSR C~CTeMa HSKOnlleHIIIA, XpaHeH~A 

~ OnepaT~BHOIIi o6pa60TK~ 60J1bW~X MSCC~BOB 3KCnep~MeHTSilbHbiX 

ASHHbiX. 
8 HSCTOAll.leH pa6oTe on~CbiBSIOTCA KOHCTPYKU,~fl ~ QP~HU,~n Aeair

CTB~A paapa6oTaHHOro ~ 1113rOTOB11eHHOro 8 nH~ OHRH ABYXKOOPA~
HSTHoro AeTeKTopa, npeAHaaHa4eHHoro AilA ~cnonbaosaH~A Ha Alll$

paKTOMeTpe no speMeH~ nponeTa ,lJ.H-2 HS MOlJ.IHOM ~MnyilbCHOM ~CT04-

H~Ke H~IIITPOHOB H6P-zl91, a TaKme peaynbTSTbt ero ~cnbiTSH~III •. Oc

HOBHOair 3KCnep~MeHTSilbHOIIi 3aAS4eair, nnaH~pyeMoll! Ha ,lJ.H-2, ABilfleT-
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CR CTPYKTYPHbl~ aHaJll-13 CJlO>KHbiX, B TOM 4!.1CJ1e 6HOJ10rHLieCKHX /6en
KOBbtX/ KpHCTaJlJlOB. 3Ta 38,Q848 HMeeT PRA OCo6eHHQCTe~, 06Cy>K
,Q8eMb1X HI-1>Ke. 8 OT,QeilbHOl:i CTaTbe 6y,QeT onHCaHa 3JleKTpOHI-1Ka ,Qe
TeKTopa 1-1 CHCTeMa H8KOnJleHHR I-1H$OpMa~HI-1 Ha 6ase M8110l1 38M 1-1 
BHeWHeH naMRTI-1 60JlbWOro 06DeMa. 

2. OC06EHHOCT~ A~<!>PAKTOMETP~~ CnOX!HbiX KP~CTAnnOB 
np~MeHeHHe ABYXK00p,Qlo1H8THOrO ,QeTeKTopa Ha HeHTPOHHOM ,QI-1~

paKTOMeTpe no apeMeHH nponeTa noaaonReT ocy~ecTBHTb TpexMep
Hoe CK8HHPOB8HHe HeKOTOporo o6DeMa o6paTHOrO npOCTpaHCTBa, 
npHL4eM 6ea KaK1-1x-m16o noaopOTOB KpHcTanna 1-1 ,QeTeKTopa/7/. BenJ.1-
4HHa Ha6n~,QaeMoro o6DeMa aaaHCHT oT TenecHoro yrnaAQ,oxaaTbl
saeMoro ,QeTeKTOPOM, 1-1 OT orpaHHLieHHl:i Ha MHHHM8JlbHOe H MSKCH
M8JlbHOe 3H84eHI-1e perHCTp1-1pyeMbiX BeKTOpOB o6paTHOrO npOCTpaH
~TBa. nocne,QHee CBR3aHO C yMeHbWeHHeM HHTeHCHBHOCTJ..f Hel1TpoH
HOrO nOTOKa npH 60JlbWHX H M8JlbiX ,QilHHax BOJlH. ECJll-1 cpe,QHHH 
yron 6psrra e0 He Man, Ha6n~,QaeMbiH o6DeM eCTb 

/1/ 

r,Qe Amin , A~ax - rpaHJ..1~br pa6oLtero J..1HTepaana cneKTpa Hel1Tpo
HOB. 41-1cno ysnoa o6paTHoH peweTKH, co,Qep)f{a~t.1XCR a Av*, npaK
TH4eCKH He 38BHCHT OT Opl-1eHTa~J.11-1 o6paa~a H COCT8BJ1ReT 

n= Av*/v~. /2/ 
r,Qe v~~l/vc , Vc - 06ceM 3JleMeHT8PHOH R4ei1KH KPHCTailJla. ~JlR 
Amin=27i, Ama:z: >>"-min 80 = 45°, Afi=2 ... ·10-2 06DeM Av* co-

CTaBt.1T 10-8 A-8 H ,QilR,Kpi-1CTanna c nep~t~OAOM 50~ O,QHoapeMeHHo 
6YAYT Ha6Jl~,QaTbCR OKOJlO 100 Y3110B o6paTHOH peweTKH. 

nonHOe 4HCJ10 H86Jl~,QaeMbiX 113JleMeHTOB11 o6paTHOrO npoCTpaHCT
sa 3H8LIHTeJlbHO 6onbwe H onpe,QenReTcR paapewa~~eH cnoco5HoCTb~ 
AH¢£a~oMeTpa. PaapeweHJ..fe ,QI-1$PaKToMeTpa onHCblaaeTCR ¢YHK~Hel1 
R (H -H' ), A810utel1 OTHOCJ..1TenbHbll1 sec paaJ1H4Hblx T04eK H" o6-
paTHoro npOCTp8HCTBa npH npoae,QeHHH H3MepeHHR HHTeHCHBHOCTH 
pacceRHHR a T04Ke H. B o6~eM cny4ae/to/ ce4eHHe ¢YHK~HH R Ha 
HeKOTopOM YPOBHe RBJlReTCR TpeXMepHbiM 8CHMMeTpH4HbiM 3Jli1HnCoJ..1-
,QOM. ~JlR Onpe,QeJleHHR ·o6DeMa 3Jl!ll-1nCOH,Qa paspeWeHHR ,QOCT8T04HO 
3HaTb ,Qt.1cnepcHH ¢YHK~HH R no apeMeHHol:i H ABYM npocTpaHcTaeH
HbtM KOOp,QHHSTaM, KOTOpbre· JlerKO O~eHHB8~TCR no napaMeTpaM AH¢
PBKTOMeTpa H KPHCT8J1Ila. PaapeWeHHe no apeMeHHOti KOOp,QI-1HaTe 8 
OCHOBHOM onpe,QeJlReTCR ,QilHTe!lbHOCTbiO HMnYJlbCa ·T HCT04HHK8 HeHT
POHo·a H ae!lH4HHOH nponeTHoro paCCTORHHR L. npi-1 L = 25 M H T = 
= 150 MKC /napaMeTpbl AH¢PaKTo~eTpa AH-2/ AilR perHCTpa~l-fH HeHT
POHOB a ,QI-1anaaoHe oT 2 ,QO 10 A Heo6xo,QHMO HMeTb oKono 10 3 Ka-
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HSilOB BpeMeHHOrO SHam13STopa, AilR TOrO, \.IT06b1 KQH€\.IHSR WI-1PI-1HS 

KSHaJla He YXYAWSilS speM€HHOrO pa3peWeH~R. 

AnR o~eHKI-1 rpe6yeMoro npocrpaHcTBeHHoro paspeweHHR AeTeK

ropa cileAyer y'-!eCTb, \.ITO yrnosaA wHp~Ha A~-'~¢lPaK~HOHHb1X n~KOB 

OT CJlO)I{HbiX KP~CTSJlJlOB onpeAeilReTCR ~X M03S~\.IHOCTb10 1-1 COCTaB

IlR€T BeiU1\.IHHY OKOJlO 2°. Peri-'ICTpa~Hfl B npeAenax W~pVIHbl nHKS 

H€CKOJlbKHX yrJlOBblX TO\.I€K B03M0)1{Ha TSKHM 06pa30M npH npoCTpaH

CT8€HHOM pa3peweHHH 0,5 CM VI paCCTORHI-11-1 OT o6pas~a AO AeTeK

TOpa 1 M. 

npH yKa3SHHbiX BPeMeHHOM H no3H~HOHHOM paspeweHHH nonHoe 

'-!Hcno 3neMeHToa rHcrorpaMMbt 3KcnepHMeHTailbHbiX AaHHbtX, perHcr

pHpyeMhiX Aame B CpSBHHTeJlbHO MSJlOM Te!leCHOM yrne, OKa3b1BS€TCfl 

o4eHb 6onbWHM /nOPRAKa 106 AilA ~-2·10-2 cp/. 0AHaKo a crpyK

TYPHbiX 3KCnepHM€HTSX He Tpe6yeTCA n0AP06Horo H3MepeHYJA npO$YJJlR 

AH$paK~HOHHbiX nHKOB, AOCTSTO\.IHO onp€A€Ili-1Tb HX HHTerpanbHYIO HH

TeHCVIBHOCTb. B 3TOM cny'-lae paspewa10~aR cnoco6HOCTb AHct>paKTO

MeTpa MomeT 6b1Tb aAanTHPOBSHa K H3Y'-IS€MO!Is CTPYKType/11/, '-ITO 

n03BOilAeT peri-'ICTPHPOBSTb HH$0PMS~VIIO B onepaTHBHOill naMRTH, 06b

€M KOTOpoH onpeAei1A€TCR \.IVICilOM OAHOBpeMeHHO V13MepReM~X nHKOB. 

06bi'-IHO AilR onpeAeneHIIIR ¢loHa 1-1 o6pa60TKI-1 '-ISCTI-1'-IHO nepeKpbiBaiO

W.HXCR AH$paK~VIOHHbiX ni-'IKOB AOCTSTO\.IHO HM€Tb 4-8 TO\.I€K HS Ka}I{AO~ 

CTOpOH€ napanne.nenHneAa, B KOTOPblill BnHCaH nHK. npH 3TOM AilR 

perHCTPS~VIVI VIH$0PMS~HVI 0 100 AH¢lpaK~VIOHH~X nHKSX Hy~HO YJM€Tb 

He 6onee 51200 R\.leeK onepaTHBHoH naMRTH. 

Ha OCHOBe npHBeAeHHbiX OU,eHOK 6b1I1Yl c¢OPMYilHP08SHb1 Tpe6oeaHHR 

K reXHYJ'-IeCKYJM xapaKrepHCTHKaM AeTeKTopa AI1R crpyKrypHoro aHa

IlH3a CJlO}!{HbiX KPHCTaJlJlOB, a TaKme K CVICT€M€ HaKOni1€HYJR H o6pa-

60TKVI YJH¢lOpMS~YJH. 

3. JlETEKTOP 

3.1. KoHcrpyKU.HR AeTeKropa 

B nHreparype onHcaHhl HecKOilbKO THnoe He~rpoHHbiX rasoebiX n4,ll, 

pasnH4aiO~HXCR no HanonHeHYJIO, cnoco6y B~AeJleHHR cHrHana H no Me

TOAY onpeAeil€HVIR KOOPAHHST 06JlaCTVI B3SVIMOAeHCTBVIR H€~Tp0HS C 

HanonHRIOUJ,VIM AeTeKTop ra3oMI13,2,14/. Haw ABYXKOOPAHHaTHbiH He~r

POHHbiH AeTeKTOP, ASnee o6osHa'-laeMbl~1 AH,Q, eo MHO roM noxom Ha 

A€T€KT0p, OnHcaHHbiH 8 pa6oTe/ 2/, KOTOpbl~ TSKJt<e npeAHa3Ha\.lailCR 

AilR npOB€A€HHR AH$paKU,VIOHHb1X 3KCnepHM€HTOB CO CJlQ}!{HbiMH KPHCTan

JlaMH. 

AH.ll RBilReTcR MHoroHHTeeoH nponop~HOHailbHOH KaMepo~ MSTPH'-!Ho

ro THna, HanonHeHHOH CMeCbiO 3He YJ Ar H lllMeiOw.etll TPH I SHOAHYIO H 

ABe KaTOAHbtX/ 3Jl€KTPOAHbiX nnOCKOCTH, C BbiXOAOM KamAOiil KaTOAHOYI 

Hlt!TYI Ha OTA€IlbHbtYI 3Jl€KTPOHHb1H rpaKT. ,lleT€KTOp /pHc.l/ CMOHTH

poeaH Ha nilHTe ~3 Hep~aee~w.eYJ CTSilH TOil~HHOYI 2,~H A~SMeT-
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Pac.I. MaoroHHTeBoH gByxKoopAH
aaTHbm ~eTeKTOp CO CHRTOH nepeA
HeH KphliDKoH. BH,IJ;Hhl Te~OHOBaR 
paMa c sneKTPO,IJ;aMH, MHoromThlpb
KOBbie pa3'beMb1, BbiCOKOBOnbTHblli 
BBO,IJ;. 

PHc.2. CxeMa pacnono~eHHH sneKT
POAOB geTeKTOpa. J H 3 - KaTo,IJ;
Hbie HHTH, 2 - 3Hop;, 4 - KOprryC 
,IJ;eTeKTopa, 5 - paMa AnR xpenne
HHR HHTeft. 



pOM 38,2 CM. Ha nn~Te 38KpenneHM Te¢IlOHOB~e KOilO,QK~ C 3IleKT

PO.QSM~, BbiCOKOBOilbTHbl~ BBOA ,QilA nO,QSl.l~ HanpAmeH!-1R Ha SHO.QHYIO 

H~Tb, 1-1 l.leTblpe repMeT~4HbiX MHOrOWTbiPbKOBbiX pa3"beMa ,QriR BbiBO,QS 

c~rHanos c KaTO.QHbiX H~Te~. T e¢.noHoea1=1 paMa c 3neKTPOAaM~ o6-

paayeT KB8AP8T CO CTOPOHO~ 16,5 CM, K~TOPbiC1 RB.nAeTCR l.IYBCTB~
TerlbHOC1 06.naCTbiO ,QeTeKTOpa. reoMeTp~A pacno.nomeH~A 3rleKTPO.QOB 

B KSMepe CXeMaT!-14eCK~ npe,QCTSBileHa Ha p1-1c.2. B KS4eCTBe SHO,Q

HOC1 n.nOCKOCT~ /2/ ~CnOrlb3yeTCR BOrlb¢paM0BaA H~Tb ,Q~aMeTpOM 

da= 50 MKM, HSTAHYTSR 3~raaroo6p83HO C waroM b =1 CM. C .QBYX 

CTOPOH 8HO,QHO~ nnOCKOCT~ pacno.nomeHbl ,QBe KSTO,QHble n.nOCKOCT~, 

H~T~ KOTOPbiX ~AYT napannenbHO /1/ ~ nepneH,Q~KYriApHO /3/ 8HO,Q

Hb1M, OH~ ~3rOTOBrleHbl ~3 6ep~r1Il~esoC1 6pOH3bl ,Q~aMeTpOM d c = 

= 100 MKM ~ HSH!HYTbl C waroM a .. 0,5 CM. KaTOAbl, napannenbHble 

SHO,QSM, ,Qe.nATCR HS 4eTHble, ~AY~~e B,QOrlb 8HO,QHOC1 H~T~, ~ He-

4eTHble, ~AY~~e B npoMemyTKSX Mem,Qy ABYMA 8HO,QHMM~ H~TAMH. llnR 

BblpSBH~BSHHA 3rleKTp~4eCKOrO nom~ KpaC1HJ.1e /1-A ~ 32-A/ KSTO,Q

Hble H~TVI o6e~x nllOCKOCTe~ ~MeiOT A~SMeTp 200 MKM. Kam,QaA Ka

TO,QHSR H~Tb npOXOA~T 4epe3 Me,QHMe nocepe6peHHble BTY11KJ.1, aa

Kpen.neHHble B Te¢IlOHOBbiX KOriOAKSX, ~ np~na~saeTCA K H~M. HaTA

meH~e H~T~ pery.n~pyeTCA C nOMO~biO raC1K~, HSBepHyTO~ HS O.QHY 

~3 BTYriOK. 0T 3TOC1 me BTy.nKI-1 KaTO,QHSA H~Tb BbiBe,QeHa HS MHOro

WTblpbKOBbiC1 paa"beM T~na 2PMr. KpbiWKa .QeTeKTopa ~aroTos.neHa ~3 

,QIOpa.niOMJ.1HJ.1A J.1 npe,QCTaB.nAeT co6oC1 nO.nbl~ ~~.n~HAP C BHyTpeHH~M 

A~aMeTpoM 29 eM ~ BbiCOTOC1 2, 65 CM. T o.n~~Ha KPbiWK~ HaA pa6o4e~ 

o6.naCTbiO .QeTeKTopa cocTas.nAeT 1,0 eM. PaccToAH~e Mem.Qy 3neKT

POAHb1M~ nilOCKOCTAM\11 L2 = 0, 5 CM, paCCTOAH~e Me)I(,Qy KSTO,QHbiM~ 

nriOCKOCTAM~ H KOpnyCOM /4/ ,QeTeKTOpa L 1= 0,75 CM • 

. C BHeUJHeali CTOPOHbl n.nHTbl npi-1Kpen.neHa KOP3HH8, B KOTOpO~ paa

Me~eHbl 64 npe,QyCHriHTe.nA C~rHSriOB C KSTO,QOB, 06"be,QHHeHHbiX no 

8 WTYK HS O,QHOali n.naTe, ~ npe.QYCHriHTe.nb c~rHa.na C SHO.Qa, a TaK

me cxeMa no.Qa4J.1 8biCoKoro HanpA)I(eH~A Ha aHOA ~ HanpAmeH~A CMe

ll.leH~A Ha KSTO,Qbl. npH pa6oTe HS ny4Ke HeC1TpOHOB ,QeTeKTOp no

Mell.laeTCA 8 38li.I~TY, BblnO.nHeHHYIO V13 rpaHy.n~pOBSHHOrO nO.nV13TH.ne

H8 H Kap6H,Q8 6opa. 

3. 2. <1>1t13J.14eCKV1e OCH08bl pa60Tbl ,QeTeKTOpa 

Pa604HM raaoM 8 .QeTeKTope ABnAeTCA cMeCb 3He ~ aproHa, 

T.e. per~CTPS~ItiA He~TpOHa OCHOBSHa HS XOPOWO ~3BeCTHO~ 
3He(n,p)3H peaK~I-1~. 6o.nbwoe nonepe4HOe ce4eH~e peaK~HH 

/o=53276 np~ A= 1 ,8 A; 1-1 B03MOmHOCTb ~cnOI1b3088Tb BbiCoKoe 

.Qa8neH~e ren~A o6ecne4~8SIOT xopowy10 3¢¢eKT~BHOCTb per~cTpa~HH 

HeC1TpoHoB. Ao6as.neH~e aproHa Heo6xO.QHMO .QilA yMeHbweHHA npo6e

ros npo,QyKTOB A,QepHO~ peaK~H~. TaK, npo6er npOTOHa, 8 OCH08-

HOM onpe,Qe.nAIOl1\V1~ npOTAmeHHqCTb 06IlSCT~ HOHH38~J.1J.1, yMeHbWSeTCA 
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3 c 3,3 eM npvt 2,5 aTM He 6ea aproHa AO 0,31 eM npH 2,5 aTM 3He H 3,5 aTM Ar 1121. 
PacnpeAeneHHe noTeH4Hana BHYTPH MHOrOHHTeaoH KaMep~ MOmHO 

paCC4HTaTb T04HO An~ TO~ ee 4aCTH, rAe KB~OA~ HA¥T napannenb
HO aHOAHOH HHTH, MomHO noKa3STb /eM., HanpHMep, /2//, 4TO AnR 
04eHoK aenH4HH~ .nonR H Mem3neKTPOAH~x eMKOCTeH AOCTST04H~M 
RanReTcR npvt6nHmeHHe napannenbH~X nnocKocTeH. OKaa~aaeTcR, 
4TO eMKOCTb SHOA - KOpnyc cy~eCTBeHHO MeHbWe eMKOCTYI SHOA -
KaTOA~, Yl, cneAOBaTenbHO, 60nbWSR 4SCTb CKS4Ka noTeH4Hana, 
o6paaoaaawerocR Ha aHOAe s peaynbTaTe c6opa 3neKTPOHOB H3 o6-
naKa HOHH3a4HH, nepeAaeTCR Ha KBTOAHWe HHTH. B nepBOM npH6nH
meHHH MOmHO C4HT8Tb, 4TO aenH4HHS 3SPRAB, HaBeAeHHOrO Ha Ka
TOAH~X HHTRX, 6yAeT nponop~HOHaJ1bHa TeJ1eCHOMY yrny, nOA KOTO
p~M BHAHa AaHHa~ HHTb H3 T04KH c6opa 3apRAa Ha aHOAe. AnR Ka
TOAOB, napannenbH~x aHOAaM, TenecH~~ yron cna6o aaaHcHT oT 
KOOPAHHaT~ BAOJ1b y4aCTKa aHOAHO~ HHTH, Ha KOTOpO~ npOH30Wen 
c60p aapRAa, H, HaOfiOpOT, pe3KO aaBHCHT OT paCCTORHHR Me'>KAY 
KaToAOM H AaHHbiM y4acTKOM aHoAa. nosToMy aMnnHTYAH~ill cneKTP 
C~-trHaila C TaKHX KaTOAOB AOil>KeH HMeTb ¢opMy, aHaJ10rH4HY~ ¢opMe 
aHOAHOro aMnilHTYAHOrO cneKTpa, T.e. C AOCTaT04HO peaKO B~pa
>KeHHbiM nHKOM, COOTBeTCTBYIOU4HM 3HeprHH peaK~VIH 3He(n,p)3 H 
0,764 MaB. ~IlR, KaToAa, nepneHAHKyn~pHoro aHOAY, TenecHbl~ yron 
aaBHCHT OT KOOPAHHaTbl BAO!lb y4aCTKa aHOAHO~ HHTH Henpep~BHbiM 
o6pa30M, n03TOMY aMnilHTYAHbl~ cneKTp CHrHana C 3THX KaTOAOB He 
6yAeT HMeTb Bbtpa>KeHHoro nvtKa. B mo6oM cny4ae npH c6ope aapRAa 
Ha aHOAe Ha KaTOAHbiX HHTRX fiYAYT BbiAeJleHbl CHrHaJlbl, aMnilHTYAbl 
KOTOPbiX y6~sa~T C yBeJ1H4eHHeM paCCTORHH~ Me>KAY T04KOH Cfiopa 
aaPRAa H AaHHbiM KaTOAOM. npoH3BOAR AHCKPHMHHa~H~ 3Tio1X CHrHa
JlOB CHH3Y, MO>KHO BbtAeilHT b HeKOTOpOe 4YICJ10 sepTHKailbHbiX 1-1 ro
PH30HTaJlbHbiX KaTOAOB, 611~-t>Ka~WHX K MeCTY 3aXBaTa He~TpOHa, H 
TaKHM o6pa30M onpeAeJlHTb X H y KOOPAHHaTbl C06biTHR. 

3.3. 3neKTPOHHKa AeTeKTopa* 

npeAsapHTeJlbHOe YCHJleHHe c~-trKanos c -KaTOAOB npOH3BOAHTCR 
3aPRA0-4YBCTBHTe!lbHbiMH YCHJlHTeJlRMH C HH3KHM ypoBHeM WYMa, pac
nOJlO>KeHHbiMH HenocpeACTBeHHO Ha AeTeKTOpe. ~anee CHrHaJlbl nocTy
na~T Ha MOAYilYI YCHJlHTeilb - AHCKPHMHHaTop - ¢opMHPOBaTeJlb, C 
BbiXOAa KOTOpbiX CHHMa~TCR ABe rpynnbl no 32 JlOrH4eCKVIX CHrHaJla 
H nOAaiOTC~ Ha fiilOK KOAHPOBaHH~. ~YHK~HRMYI finoKa KOAHPOBaHHR 
RBilRIOTCR onpeAeJleHHe HOMepos OAHOBpeMeHHO cpafioTaBWHX KaTOAHbiX 

*3AeCb np~-tBeAeHO TOJlbKO KpaTKOe onHCaHHe ¢YHK~HOHaJlbHO~ Cxe
Mbl aneKTPOHHKH. Gonee noAP06Ho CM. 4aCTb 2 3TOH pa6oT~. 
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HHTeH H B~4HeileHHe HOMepa epeAHe~ B 3TO~ rpynne HHTH. 0AHO

apeMeHHOe nORBileHHe eHrHailOB e HeeKOilbKHX rpynn HHTe~, paa

AeileHH~X npOMemyTKaMH H3 Heepa60T8BWHX HHTe~, B~3~BaeT 6no

KHPOBaHHe A6IlbHeHwero npoxomAeHHR eHrHana. HoMepa epeAHHX 

B rpynnaX ropH30HT6IlbH~X H sepTHK6flbH~X HHTeH, npeACT6BJleH

H~e B BHAe nRTHp63PRAH~X KOAOB, e4HTa~TeR KOOPAHH6T6MH Nx 

H Ny eo6~THR H HCnOJ1b3Y~TeR Aanee AilR 3anHeH HH¢QpMa~HH B 

aanoMHHa~~ee yeTpoHeTBO. 

npH HeeneAOBaHHH xapaKTepHeTHK AeTeKTopa e nOMO~b~ Po-Be 

HeHTpOHHOro HeT04HHKa AilR Ha,KonneHHR ABYMepHO~ (x,y) -rHeTo

rpaMM~ AaHH~X HenOJlb30BaneR M8JlOra6apHTHbll1 6HaJlH3ciTOP B eTaH

A6pTe KAMAK e naMRTb~ 4K enos. npH pa6oTe Ha ny4Ke HeHTPOHOB 

OT HMnyilbeHOrO peaKTOpa OAHOBpeMeHHO e n03H~HOHH~MH perHeTpH

posanaeb H speMeHH6R K00PAHH6Ta eo6~THR, T.e. npoBOAHJleR Tpex

MepH~~ 6H6JlH3 paeeeRHH~X HeHTpOHOB. B 3TOM eny4ae B eoeTaB 

3IleKTpOHHOrO 06eene4eHHR BXOAHJl BpeMeHHOH KOAHPOB~HK H BbiXOA

HOe yeTpO~eTBO, $0PMHPOBaswee 143 KOAOB X , y H t KOOPAI-1H6T 

1]-paapRAHOe enoso, KOTOpoe RanRJlOeb SApeeOM R4e~KI-1 aanOMI-1-

Ha~~erO yeTpOHeTBa. B K64eCTBe HSKOnHTeJlbHOH eHCTeMbl lo1enOilb-

30B6JleR MOAYilb Ha 6aae 3BM CM-3 e sHewHeH naMRTb~ 128K enos. 

KoMnneKe nporpaMM o6ecne4HBan npoeMOTP Ha Al-lennee HaKonneHHbiX 

eneKTpOB, 3anHeb Ha BHeWHHe HOCHTeill-1 AilR XpaHeHI-1R, ¢opMHpOsa

HHe 1-13 noeneAOBaTeJlbHOeTI-1 OAHOMepHbiX eneKTPOB TS6JlH~, npeA

CTa-BJlRIO~HX HH¢QpMa~HIO B TpexMepHOM BHAe. 

3neKTPOHHKa AeTeKTopa o6naAaeT cneAYIO~HMH speMeHHbiMH xa

paKTepHCTHKaMI-1: WHPHHS 1-1Mnynbea C npeAYCI-1Jllo1TeJ1R - 3 MKC, 

speMR o6pa60TKH Cl-lrHaJlOB e rpynnbl cpa60TSBWHX HHTeH - 2 MKC, 

speMR nepeAS~H KOAB 6Apeca R4el1KH naMRTH - 36 MKe, ~HKJl o6pa

~eHHR K naMRTI-1- 1,2 MKC. 60ilbWOe speMR nepeA8~H,aApeca CBR-

36HO C TeM, 4TO OH nepeAaeTeR nOCileAOBaTeJlbHbiM KOAOM C CHHXpO

HH36~1o1eH no AByxnpOBOAHOH IlHHHH CBR31-1. nepeXOA Ha nepeAS4Y 

SApeca napanneJlbHbiM KOAOM n03BOJlHT eHH3HTb 3TO BpeMR AO 2 MKC. 

npHMeHeHHe 6y¢epHOJ1 naMRTH AJlR pa3p6BHHB6HHR HH¢opMa~HH BO 

speMeH~ TaKme noasonReT pen1CTpHposaTb co6biTHR c HHTepaanoM 

2 MKe. TaKHM o6paaoM, pa6oTa AeTeKTopa c npoc4eTaMH Ha yposHe 

3% soaMomHa npH aarpyaKe 1,5·10 4 H/c. 

4. ~CnbiTAH~~ 1\ETEKTOPA 

B xoAe !-1Cnb1TaHHH AeTeKTopa BbiRCHRnHeb ero cneKTpocKqnH4e

CKHe xapaKTepHeTI-lKI-1 /aMnJlHTYAHbl_e cneKTp~ e 6HOA6 H K6TOAOB, 

speMeHHble eOOTHOWeHHR MemAY CHrHanaMH/, onpeAeJlRJlCR pemHM pa-

60Tbl /BeJlH4HH~ BbiCOKOrO HanpRmeHHR Ha aHOAe H KSTOASX, YPOBHH 

AHCKpHMHHa~HH/, nposepRJlSCb pa6oTa ~H¢pOBbiX cxeM nO ¢opMHpo

B8HHIO KOAOB C06biTHl1 H CHCTeMbl HSKOnJleHHR HH¢opMa~HH, H3MepR-
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nacb paspewaroiJ.IaR cnoco6HocTb no npocTpaHCTBeHHbiM KOOPAI-1HaTaM, 
peri-1CTPI-1PDBan!-1Cb TpexMepHble AH¢paKLti-10HHble cneKTPbl OT MOHOKpH
cTa·.fUlos. 

CocTae pa6o4ero raaa AeTeKTopa e Te4eH!-1e I-1Cnb1TSHI-1~ 6bln cne
AYIOI!IHM: 670 MM 

3 He, 5 aTM Ar , 34 MM C0 2 • Bee cneKTpbr H3MepR-
1114Cb npH Hanp.A>KeHVI.AX Ha aHO.Qe Ua=+3200 8 1-1 KBTO.Qe ut.=+200 B 
OTHOCHTe!1bHO Kcipnyca AeTeKTOpa. PacnonomeHHe .QeTeKTopa 6b1Jl0 
TSKI-1M, 4TO SHOAHble HltlTI-1 Wfll-1 ropH30HTBJ1bHO, n03TOMY KBTO.Qbl, 
napa.n.ne.nbHble SHO.QSM, HS3biBBIOTCR ,Qanee rOpH30HTSJlbHbiMJ.1, OH\11 
onpe,Qe!1R10T '1-KOOPA1-1HSTy; KSTO.Qbl, nepneHAI-1KYilRpHble SHOABM, 
HB3biBS10TC.A BepTYIKSI1bHb1MJ.1, OHI-1 onpe,QeflRlOT X- KOOp.QHHSTY. 

4.1. CneKTpocKonH4eCKI-1e xapaKTepHCTHKH 

PacnpeAeneHI-1.A aMnili-1TYA HMnynbCOB C SHOAS OT Po-Be HCT04HH
Ka He~TpOHOB, y-HCT04HHKS 22 Na Y1 WYMOB 3J1eKTPOHHKH npeA
CTSBJ1eHb1 Ha PHC. 3a. HeCMOTp.A Ha TO, 4TO 3HepreTH4eCKOe pa3p€:-
WeHHe He AOCTHraeT SeJU.141-1H, 06bi4HO nony4aeMblX Ha 8He -.qeTeK-

2 

n 

0 tO tS 

a. 

I 
I 
I 
I 
I 
I 
I 
I I 
I I 
l,j 

0,5 

~. 6. 

1,0 0 1.0 U(BJ-
Pac.3. AMIIJIHTY,ti;Hble crreKTpbi c auo,o;a /a/, ropH30HTa.JibHoro /6/ 
H BepTHKaJ'IbHOro /B/ KaTO,ll;OB. n - CIIeKTP OT Heti:TpOHHOrO 'Po-Be 
HCTOqHHKa, y- CIIeKTP OT y -HCTOqHHKa 22 Na. ,u.rrR aHO,D;Horo cneKT
pa npHBe,o;eHo aMnnHTy,o;Hoe, pacnpe,o;eneHHe myMOB 3neKTPOHHKH. Ka
TO,o;Hbie CIIeKTphl H3MepeHDI B p~e COBII~eHHH C aHO,ll;Hb~ CHrHa
JIOM IIPH nopore ,o;HCKpHMHHaTOpa 0, 7B • ,u.rrJI ropH30HTaJibHOrO Ka
TO,o;a IIyHKTHpOM IIpHBe,D;eH HCXo,o;HhlH CIIeKTp /6e3 p~Ma COBIIa,o;e
HHiJr/, 
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Topax, s~p.Ho, 4TO np~ Bbt6ope nopora AHCKP~M~HaLt~~<'~ 0, 7 B p.eTeK

Top 6yp.eT o6naP,aTb KaK BbtCOKOi:1 3¢1¢leKT14BHOCTbiO, TaK 14 MaJ10C1 

4YBCTBI4Tei1bHOCTbiO K y -ny4aM. AHanori44Hble pacnp·e,o.eneH~<'~fl 14M-' 

nyJ1bCOB C ropi430HTaJ1bHbtX lA sepTI4KaJlbHbiX KaTOAOB noKa3aHbl Ha 

P~<'~c.36,s. KaK OTMe4anocb Bblwe, pacnpep.eneHI<'!e cl<'!rHanos c sep

T~<'~KanbHbtX KaTO,QOB, ~<'~AY~14X nepneH,Q14KYilflpHO aHOP,aM, He ~<'~MeeT fiB

HO BbiA€IteHHOrO ni<'!Ka. 814AHO TaKme, 4TO npl<'! pa6oTe B pe*14Me cos

nap.eH¥1i1 c aHOP,HbtM Cl4rHanoM BKitaA y -$oHa s pacnpep.eileHI<'!e Ka- • 

TO,QHbiX ~MnYilbCOB Man. 

HHTepecHyiO ~<'~H$OPMaLtYIIO p.aeT Ha6It10AeHHe KaTop.Horo aMnn~<'~TYA

Horo cneKTpa B pe*~<'~Me COsnap.eHHC1 C COC€P,H14Mirl KaTOP,HbtMI4 Hl-lTfiMI-1. 

Ha p~c. 4a ,6 npep.cTasneHbl cneKTpbt s pem~r~Me cosnap.eHHC1 c 4€THoC1 

14 He4€THOaJi KaTOP,HbiMH ropH30HTaJlbHbiMI4 HYITfiMH COOTB€TCTB€HHO. 

814p.HO, 4TO npH ycTaHOBK€ nopora KaTOP,HbiX P,HCKpHMI-1HaTOpos Ha 

yposHe 0, 2 8 B nepBoM Cily4ae OAHOBpeMeHHO cpa6aTb1BaiOT TP14 HYI

TYI - 4€THafl H AB€ COC€P,HYI€ H€4€THble, BO BTOPOM Cily4ae cpa6a

TbiBaiOT nRTb HI·H€1::1: H€4€THaR 14 nO ABe HI-1TH C Ka>I<AOi:i ee CTOPOHbl. 

nocneAH~<'~i:i 3C!l$eKT MO>KeT 6btTb op.HaKo npocToH cynepno3YiltYiei1 cpa-

6aTbiBaHHR ABYX rpynn 1-13 Tpex HYITei:i C o6~ei1 H€4€THOi1 H14Tbl0. 

np~r~ OnPeA€11€H1414 3¢l$eKTI-1BHOCTI4 per14CTPa4lriYI C06btT14i1 Ka>Kp.Oi1 HliiTbiO 

3 17 

2 

\0 

a. ~ 
I 

U(Bl-

PHc.4. a. AMnnHTY,IJ;Hbi€ CIIeKTPbl C ropH30HTaJlbHbiX KaTop;oa, H3Me

peHHbie B Pe%HMe coanap;einill c cHrHanOM c KaTop;a N'! 17 npH no pore 

AHCKpHMHHaTopa 0,5 B. IIpaae,z::r;eHbi cneKTpbi c KaTo,z::r;oa 13+21. 6. To 

~e, qTQ Ha pHc.4a, HO ~OBnap;eHHH C CHrHanOM C KaTop;a 18 IIPH 

rropore p;HCKpHMHHaTopa 0, 6 B. IIpaaep;eHbl crreKTPbi c KaTo,o;oa 

15721. 
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B~RCH~JlOCb, 4TO ~MeHHO 3Ta cynepnoa~~~R ~MeeT MeCTO. np~ np~MepHOM paBeHCTBe 3~eKT~BHOCTeH per~CTpa~~~ C06~T~H BepT~KaJlbHb!MH ~ rop~30HTaJlbHbiMH KaTOAaM~ CpeAHee 4HCJ10 OAHOBpeMeHHO 
cpa6aTbiBaiO~qHx aepTHKanbHbiX KaTOAOB paaHO TPeM. 

~.2. 3~eKT~BHOCTb perHCTpa~HH 

3~~eKTHBHOCTb perHcTpa~~H HeHTpOHOB B TOM HilH HHOM MecTe AeTeKTopa onpeAenReTcR HeCKOilbKHMH ~aKTopaMH: aepoRTHOCTbiO 
TOre, 4TO HeHTpOH npoHAeT 4epe3 nepeAHIOIO CTeHKY KaMepbl, aepoRTHOCTbiO ero aaxaaTa RAPOM 3 He, aepORTHOCTbiO npeabiWeH~R noperoe AHCKPHMHHaTOPOB aHOAHbiM H K8TOAHbiMH CHrHa118MH, a TaKme 
cnoco6oM norH4eCKOrO OT6opa OAHOH K8TOAHOH HHT~ H3 HeCKOJlb
KHX cpa60T8BWHX. AiliOM~HHeBoe BXOAHOe OKHO TOJl~HHOH 1 CM H3oTPOnHO pacce~aaeT OKOJlO 9% HeHTpOHOB, nOJ10BHH8 H3 KOTOpbiX nonaAaeT aaTeM a KaMepy, yaenH4HBaR ~oH. BepoRTHOCTb perHCTpa-
4HH AeTeKTOPOM onpeAenReTCR nap~HanbHbiM AaaneHHeM renHR H AnHHOH B011Hbl HeHTpOHa. 0rpaHH4eHHR Ha Be11H4HHY A8BJleHHR 3He CBR~ aaHbl C MeXaHH4eCKOH np04HOCTbiO KaMepbl J1 He06XOAHMOCTbiO HMeTb 
AOCTaT04Hoe K011H4eCTBO aproHa A11R yMeHbWeHHR AilHHbl npo6era 
npoTOHOB peaK~HH. npH nOilHOM A8BJleHHH B KaMepe 6 8TM J1 AaaneHHH aproHa 3,5 8TM /npo5er npOTOHOB OKOJlO 0,31 CM/ 2,5 8TM 3He 06ecne4HBaeT 3~~eKTHBHOCTb perHCTpa~HH HeHTPOHOB 0,63 np~ ,\- 2~ ~ 0,86 np~ ,\- 41\. 

npH H8CTPOHKe yCHJlHTeneH H AHCKpHMHH8TOPOB 3JleKTpOHHbiX TPaK
TOB BbiRCHHJlOCb, 4TO H3MeHeHHe .nopora AHCKpHMHH8~HJ1 nO K8KoHJlJ150 KaTOAHOH HHTH H, CileAOBaTeJlbHO, H3MeHeHHe aepORTHOCTH ee cpa6aTbiB8HHR, BJlHReT Ha 4HCJ10 C05b1THH, perHCTPHpyeMbiX COCeAHHMH HHTRMH, 4TO CBR3aHo C pa6oTOH CHCTeMbl BbiAeneHHR OAHOH HHTH H3 rpynnbl cpa6oT8BWHX. 0Ka3a110Cb, B 48CTHOCTH, 4TO He4eTHble 
rOpH30HTaJlbHble HHTH cpa6aTb1BaiOT Cy~eCTBeHHO peme, 4eM 4eTHble. 3TO nerKO 06bRCHReTCR, eCilH npeAnOnOmHTb, 4TO OCHOBHaR 4aCTb o6paaoeaawerocR a npo~ecce HOHHaa~HH aapRAa perHCTPHPYeTCR 
OAHO~ aHOAHOH HHTbiO H, TaKHM o6pa30M, He4eTHble KaTOAbl n04TH HHKOrAa He RBJlRIOTCR cpeAHHMH B rpynne OAHOBpeMeHHO cpa50TaB
WHX HHTeH. 8 C11Y4ae cpa6aTbiB8HHR ABYX COCeAHHX aHOAOB CHrHan, 
Bb1Ae11RIO~HHCR Ha ropH30HTa11bHOM K8TOAe, pacnonomeHHOM MemAY HHMH, OKa3biB8eTCR CJlHWKOM Mail, J1 perHCTpa~HR 6n0KHpyeTCR. Ta
KHM o6pa3oM a Bb16paHHOM Pe>KHMe pa5oTbl H3 32 ropH30HTanbHbiX 
KaTOAOB Heo6XOAHMYIO 3~$eKTHBHOCTb HMeJlH TOnbKO 16 4eTHbiX 1 H 
Be3Ae HHme pe3y1lbT8Tbl, OTHOCRIQHeCR K y -KOOPA~HaTe, nOJ1Y4eHbl AnR 16 HHTeH, HAYIQ~X 4epe3 1 CM. 

8blpaBHHB8HHe 3<1>¢eKTHBHOCTI1 perl1cTpa~HH no pa6o4ea:1 n1101J.18A~ AHA npoaOAHilOCb c ·noMOtllbiO noA6opa K03$$~~11eHTOB .YCI1neHHR npeA
ycHnHTene~ TSKHM o6pa30M, 4T06bl 8Mn11HTYAHble cneKTpbl, perHCTpH-
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pyeMble C KaTOAHblX HHTeH OAHOH nilOCKOCTH, 6biJ1H HAeHTH4Hbt.Aanb

Hei:1wa~ H6CTpOi:1Ka np080AHI16Cb C noMO~b~ pery11HPOBKH ypOBH~ AHCK

PHMHHa~HH c~r~rHa1108. B peaynbTaTe A11A pacnpeAeneHHR paa6poca 

3$¢eKTHBHOCTH, H3MepeHHOrO C nOMO~b~ pa8HOMepHOi:1 3ac8eTKH no-

8epXHOCTH AeTeKTOpa WHPOKO paCXOAA~HMC~ ny4KOM, no11y4eHa ¢op

Ma, 6J1H3KaA K rayccoeoH, C 3MnHp~t~4eCKHM cpeAHeK88AP6TH4HblM 

OTKilOHeHHeM 6%, np~t~ 3TOM 86% nil0~6AH pacnpeAeileHHA COOTBeTCT-

8YeT OTKilOHeHHAM OT cpeAHeH 3¢$eKTHBHOCTH He 6onee, 4eM Ha 

14%. 0THOWeHHe CYMMbl OTC4eTOB OT 8Cex HHTei:1 KaKoi:1-n~t~60 nilOC

KOCTH K 4HCI1Y OTC4eT08 OT aHOA6 onpeAeil~eT sepOATHOCTb cpa6a

Tbi88HHR A8HHOH nilOCKOCTH nplrl perHcTpa~\11\11 He~TPOHa 1-1 COCT88Im

eT 0, 94 Ail A rop~r~aoHTailbHblx 1r1 0, 93 AJIR aepT~t~KaiJbHbiX KaTOAOB. 

4.3. Paapewa~~a~ cnoco6HocTb AeTeKTopa 

npocTpaHCTBeHHOe paapeweH\IIe AeTeKTOpa onpeAen~eTcR ABYMR 

$6KTOpaM!rl: paCCTO~H\IIeM Me~AY K8TOAHbiMirl HHTAM!rl lrl npOT~~eHHOCTb~ 

o6naKa nep8H4H0171 HOHH36~HH. KaK OTMe4ailOCb BbiWe, HHTepBaJ1bt Me~

AY HHTAM!rl Bbi6Hp8IlHCb HCXOA~ 1-13 Tpe6yeMoro yril080rO paapeWeHHR 

OKOilO 20'. npOTA~eHHOCTb o6IlaKa HOHH3a~J..H1 onpeAenAeTCA B OCH08-

HOM npo6eroM Rp npOTOHa, KOTOpbli:1 npHMepHO B AB8 pa3a 60ilbWe 

npo6era TpHTOHa lrl COCTaB!l~eT OKOilO 0,25 CM AJ1A CMeCH raao8, 

HCnOilb30B6BWe~CR 8 XOAe HCnbtTaHHi:i. npH 0AHOPOAHOi:1 HOHH3a~Hirl 

WHpHHa 06IlaKa COCT8BJ1ReT y1iRp, a AilR pacnpeAeileHHR HOHI-136~1-11-1 

8 C00TBeTCT8HH C KPH80~ 6p3rra 7T?T BKI16A 8 npOCTp6HCT8eHHOe 

paapeweHHe AeTeKTopa pa8eH 1,2RP 2 • B n~6oM cny4ae AO Tex nap, 

noKa WlriPHHa 06IlaKa nep8H4HOH HOHH364Hirl He npe8b1WaeT paCCTORHHA 

MemAY K6TOAHbiMH HHTAMH fc, WHPiriHa ¢YHK4HH paapeweHHA, T.e. aa-

8HCHMOCTH C4eTa KaKOi:1-nH60 KaTOAHOH HHTH OT nOilomeHHR 5-o6-

pa3HOrO ny4Ka He~TPOH08, 6yAeT pasHa £ c • 

AnA Hiln~cTpa~HH noa~t~~HOHHOH 4Y8CTBHTenbHOCTH AeTeKTopa Ha 

pHc.5 npHBeAeHO pacnpeAeJ1eHHe OTC4eT08 no ropH30HT6IlbHbiM H 

aepTVIK8IlbHbiM HHTRM 8 o6naCTH nonaAaH!riR ny4K8 HeHTPOHOB Ce4eHH

eM 1 ,0x1 ,0 CM. 

04eHKa paapewa~~eH cnoco6HocTH 6btna npo8eAeHa c noMO~b~ 

CKaHHpoaaHHA no noaepxHOCTH AHA MOHOxpoMaT~r~4ecKHM ny4KOM HeHT

poHos, nony4eHHbiM nyTeM OTpameHHA OT MOHOKP\IICT8J1J18 Zn H c¢op

MHpOBaHHbiM ~enAMH ¥13 K6AMH~ AO WHpHHbl 0,5 CM. Ha pHc.6 npHBe

AeHbl ce4eHHA pen1cTpHpyeMoro TpexMepHoro pa.cnpeAeneHHR np111 

¢lriKCHp088HHbiX (Ny ,Nt ) H (Ny ,Nx ). Q6pa60TKa t.13MepeHHbiX pacnpe

AeileHHi:1 Aana AJ1A no3H4HOHHoro paapeweHHA AeTeKTopa 8eilH4HHbl 

rx = 0 ,6 CM VI r y = 1 , 1 CM, 4TO npaKTvt4eCKH paBHO paCCTOAHVIAM 

Me>KAY rOPH30HT8IIbHbiMH H aepTHK6IlbHbiMH KaTOAaMvt C00TBeTCT8eHHO. 

06pa~aeT Ha Ce6A 8HHM6HHe 60J1bW6A WHp~t~Ha rHCTOrpaMMbl OTC4eT08 

no Nx Ha ManoM yposHe ;.-. 5 CM Ha ypoaHe 0, 01 I. 3ToT a¢¢eKT npH-
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r 9 
>. 

4 8 

7 

6 

5 

4 

3 

2 

4 2 4 3 4 0 5 5 5 2 0 

2 0 4 3 7 8 4 5 9 3 2 2 4 

3 10 15 18 32 26 13 8 3 2 5 0 

2 1 3 10 28 90198199 48 11 11 6 0 2 

3 8 12 19 100 237 242 102 42 11 8 2 2 0 

2 3 2 4 8 16 21 43 32 17 10 2 2 2 2 

0 2 2 4 3 7 2 3 8 4 2 6 3 3 

1 0 0 3 5 1 1 3 3 2 5 2 3 3 0 

4 5 6 7 8 9 10 11 12 13 14 15 16 17 16 

N-X PHc. 5. Pacnpe,o;e.rreHHe oTC't!eTOB p;eTeKTopa no Nx H NY B o5naCTH nonaAaHHR fly't!Ka H€fiTpOHOB C€'ti€HHeM I ,Ox I ,0 eM. lliHpHHa KaHana no Nx 0,5 eM, no Ny I CM. 

Zn 
(004) 

29o "so· 

500 
.,.....!: Wx=1cM 

100 

'-L,.. 

Wy-1 =0.01 

\ 

Pac.6. O,o;HoMepnwe ce"tieHHn Tpex
Mepaoro ,tl;H~paK~HOHHOrO TIHKa OT 
MOHOKPHCTa.JIJia Zn ITPH Y3KO:H: 
/0,5 CM/ BepTHKanbHOli ~eJIH Ha 
p;eTeKTOpe. 

15 20 zs Nx- 200 2so Nt_ 

M€PHO B pasHOH CTeneHH o6R3SH 
pacceRHH~ Ha nepe.QHeH H 3aAHeH 
CT€HKax AeTeKTopa H .Qo.mxeH cy
~ecTeeHHO yMeHbWHTbCR npH yeenH-
4eHHH .QSBJ1€HHR ~He AO HOMI-1HaiJb
HOrO. 
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np~ pa6oTe Ha ny~Ke He~TPOHOB OT ~MnynbCHOrO peaKTOpa AeTeK

Top noMe~ancR Ha nosopOTHo~ nnaT¢opMe A~¢paKTOMeTpa no speMeH~ 

nponeTa/3/. Per~CTPSLI~R TpexMepHbiX He~TpoHorpaMM 6bU1a npoBeAe-

I 
~I ~~ 

N'Y Ny·6 
26 4 

24 

2 22 

~0 

0 50 100 150 200 
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PHC o 7 o )l.ByMepHble ce'tleHH& TpexMepHOft Heii.TpOHorpaMMbl 

OT MOHOKpHCTaJlJ1a TlGaS 2 • lliHpHHa KaHana IIO Nt 128 MKC, 

yrnoBbie HHTepBaJlhT no Nx 0, 5°, no NY 1°. 3a,r:~;epJKKa 3a

nycKa BpeMeHHOrO aHaJIH3aTopa OTHOCHTenbHO HMnynoca 

MO~OCTH peaKTopa - 16 MCo 
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Ha A11A PAAa MOHOKpHcTannos: Zn , KD2 PO 4 111 TlGaS2 . .QnR cerHeTo-
3.neKTPI-1Ka KD2 PO 4 Ha611JOAa.ncA nepexoA H3 napa- 8 cerHeTo-
311eKTpl-14ecr<oe COCTOAH!IIe C 06pa308SHHeM CIIICTeMbl A0MeH08. np111 
3TOM periiiCTPYlposa.nVlcb AV1¢PSKLtiiiOHHble cneKTPbl, aHa.noriii4Hble 1.13-
MepeHHbiM 8 pa60Te/6/ C noMOiltbiO 0AHOKOOPAI-1HSTHOro AeTeKTOpa, 
c AOnonHI-1Te.nbHOH B03MOmHOCTbiO Ha6.niOAeHHR pac~enneHHA y311oe 
o6paTHOH peweTKVI BAOJlb cerHeT0311eKTplll4eCKOH CCVI. 0AHSKO, KaK 
1-1 ClleA08BJ10 OmHABTb HCXOAR 1113 CVIMMeTpllllll 3JleMeHTBPHOH R4eHKV1 
3TOrO KPHCTBJ111S, pSCiltenneHI-1e Y3110B peweTKIII npOHCXOAHJlO JliiiWb 
B (fi\ .bg) -nllOCKOCTIII. 

B KPIIICTanne TIOaS2 C8epxcTpyr<TypHoe HCKameHVIe 8AOilb OCH C 
peweTKIII npHBO,QIIIT K TOMY, 4TO nep!IIOA no 3TOMY HanpasneH~ttiO co
CTaBJlReT 01<0110 60A/l 5/H HS61110ASeTCR 6onbWOe 4VICJ10 nopR,QKOB 
OTpa>KeHJ.1R AJlR pe¢neKC08 c e"' 0. Ha PIIIC. 7 npHBe,QeHO HeCKOJlbKO 
ABYMepHbiX ce4eHHH /npH ¢111KC~t~posaHHO~ I TpexMepHoH HeHT
poHorpaMMbr e pa~oHe HaxomAeH~ttR yanos nma (h 0 5h). Ha plt1cyHKe 
~tt3o6pa>KeHa JlHWb 1/16 4acTb ecero Ha61110AaswerocR o6oeMa, s r<o
TOPOM npHCYTCTBOBallO 01<0110 60 AV1¢PSK4HOHHbiX nHKOB. 

5. 3/\Kli!OYEH~E 

npoBeAeHHble J.1CnbiTSHVIA ABYXKOOPAIIIHSTHOrO AeTeKTOpa noKa3a-
11Yl, 4TO 8 OCHOBHOM ero xapaKTep!IICTHKH COOTBeTCTBYIOT npeAnona
raBWHMCA. 06Hapym!IIBWSACR ManaR 3$¢eKTIIIBHOCTb He4eTH~X rOPIII30H
TSJ1bHblX KSTOAOB MOmeT 6b1Tb VICnpaslleHa nyTeM YMeHbWeHHR pac
CTORHIIIA MemAY SHOAHbiMIII HVITRMI-1 AO 0, 5 CM. 3a BpeMR pa60Tbl OK0-
110 1 rOAa, nOTpe6osaswerOCR HS HS11SAKY 3JleKTPOHVIKIII AeTeKTopa 
J.1 CHCTeMbl perHCTPSI..tHI-1 HH¢0PMS4J.1Vl, He npOH30WJ10 CKOJ1bKO-HH6yAb 
3SMeTHOrO yMeHbWeHHA 3$$eKTJ.18HOCTH ,QeTeKTOpa, 4T0 rOBOpHT 06 
YAOBileTBOpiiiTeJlbHOH TeXHOJlOrHH ero H3rOTOBJleHHA. npHHLtHn, J.1C
nOJ1b30BSHHbiH AilR onpeAeneHVIR KOOPAJ.1HaT MeCTa perVICTPSLtHH HeHT
POHa B AeTeKTope, nOTpe6osan H3rOTOBJleHVIR 60llbWOrO KOJ1V14eCTBa 
/no OAHOMy Ha KSm,QYIO KSTOAHYIO HJ.1Tb/ yCV!JlVITeJlbHbiX J.1 ¢0PMHPYIO
IltHX KSCKS,QOB,Tpe6yl011tHX K TOMy >Ke TlltSTeJlbHOH npeABSPHTeJlbHOH 
HSCTpoHKH. 3To, OAHSKO, OKynaeTCA IIIX CpaBHHTeJlbHOH npOCTOTOH, 
6biCTPOAeHcTsHeM, a TaKme YAo6cTsoM aHanlt13a nocTynaiOiltVIX c HH
TeH CHrHSJlOB. 

TaK~ttM o6pa30M, ABYXKOOPAHHSTHbiH no3HLtiiiOHH0-4YBCTBHTellbHb1H 
AeTeKTOP, OCHOBHble XapaKTep~ttCTJ.1KH KOTOporo npHBeAeHbl B Ta6nJ.1-
Lte, MomeT 6~Tb HCnOJ1b30BSH Ha HeHTpOHHOM AH¢paKTOMeTpe ~ 
npoBe,QeH"''.A CTPYKTYPHbiX 3KCnepHMeHTOB C MOHOKPHCTSJ111SMH. 
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1. 06~eM o6naCTH perHCTpa~HH 

2. CocTaB rasa 

3. 3~eKTHBHOCTb perHCTpa~HH 
W!H A= 4J\ 

4. KonHqecTBo nosH~HOHHhlX 
KaHanOB 

5. ITosH~HOHHoe paspemeHHe 

6. ll03H~HOHHaH O~HOpO~HOCTb 
34><PeKTHBHOCTH 

7. ArrllTenbHOCTb HMnynbca 

C npe~yCMJIHTenH 
8. BpeMH o6pa6oTKH cHrHana 

9. 3arpysKa npH npocqeTax MeHee 3% 

Ta6m·n.J;a 

16,5x16,5x2,5 eMS 
2,5 aTM 3He,3,s-· aTM Ar, 
45 MM pT.CT. MeTaHa 

0,86 

32xl6=512 
0,6xl,l CM 

6% 

3 MKC 

2,0 MKC 
104 H/C. 

ABTOPbl IIICKpeHHe 6naro,qapfiT 3. n. nlllllll!neHKO, np~t~HHMaewero 

y4aCTII!e e HsroToeneHHH AeTeKTopa, B.r.THWHHa, H.n.6apa6awa, 

B.A.Baroea, r.H.3HMHHa, A.H.OcTpOBHOro H H.M.CanaMaTHHa, BHec

WIIIX 60J1bWOI4 BKJ1S,Q 8 C03,QaHII!e 3IleKTPOHHKH ,qeTeKTopa Ill CIIICTeMbl 

HSKOnlleHHfl HH~OpMS~IIIH, r.n.lyKOBa 3a noCTOfiHHOe BHIIIMaHII!e K 

pa6oTe, a TaKme r.M.MHPOHOBY, C03,QaBWY~ PfiA nporpaMM ,Qilfl 38M, 

A. H. 5ecKpOBHoro' 5. H. CaseHKO' ne KaT TbiOHr H B .10. 5e33a60THOBa' 

npiiiHII!MaswHx y4aCTIIIe e ll!cn~TaHHfiX ,QeTeKTopa. 
ABTOPbl 6.naro,QapH~ B. H. ny~HKOBy 3a npe,QilO>KeHHe Ha4aTb pa6o

Ty Ha,Q ,QeTeKTOPOM H 3a nocTOfiHHy~ nO,QAepmKy, ~.M.0cTaHeBIII4y, 

oKasasweMy 6onbwy~ noMO~b Ha ecex 3Tanax pa6oT~. 
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