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3aHCBCKHH 10,8, H np, Pl3 - 11310 

no3HUHOHH<>-'IYBCTBHTCnbHblll neTCKTOp {3 -uany'le!IH!I 

su. He. a2p 
Jln!l npOBCl!CHH!I 8BTOM8TII3llpOB8HHOr'O 8HSnH38 TOHKOCnOliHblX 

panuoxpoMaTorpaMM paapa6oTaH H uaroToanen BbiCOKO'IYBCTBHTenbllbll! 

l!CTCKTOp, KOTOpblH II03BOnHCT CyWeCTDCHHO YMCHbWKTb DpCM!I auanuaa 

II UpODOl!HTb, llpH He06XOl!HMOCTII, ll):!eiiTU<jlHK8UHIO H30TOIIOB, lleTeKTOp 

perucTpupyeT {3 -Hanyqenue B wupoKoM n11anaaone 3Hepruii 11 o6na.naeT 

MSnblM ypOBHCM co6CTDCHHblX WYMOB ( OKOnO 0,1 fu/cM 2 ), 

Pa6oTa Bbmonnena B lla6opaTopuu BbiCOKHX anepruii 0115111, 

npenpHHT 06bel!HHeHHOrO HHCTHTyT8 SUlepHblX HCCneOOB8HHll, lly6Ha 1978 

Zanevsky Yu.V. et al. Pl3 • 11310 

. . . SH 14C 32p 
Posihon-Sens1hve Detector of , • Electrons 

A high-sensitivity detector has been developed and construc
ted to perform an automatic analysis of thin-layer radiochromatogram"!. 
The detector permits the analysis time to be significantly decreased 
and radion•Aclides to be identified, It detects f3 -radiation in 
a broad energy range and has a small noice level of about 

0.1 Hz/cm2. 

The investigation has been performed at the Laboratory 
of High Energies, JINR, 

Preprint of the Joint Institute for Nuclear Research. D&Jbna 1978 

@ 1978 06be/lllHeHHblil IIHCTIITJ'T smepHbiJC IICCnellOBBHII/1 /ly6HB 

BBE,l{EHHE 

0,IJ,HHM H3 OCHOBHbiX :nanoB auanH3a TOHKOCflOHHbiX 
pa,D,uoxpoMarorpaMM JIBmteTCJI onpe,IJ,eneuue npocrpaucr
aeuuoii flOKanH3al(HH pa,D,HOaKTHBHbiX 308 Ha OO,IJ,flO>KKe 
H H3MepeHHe HX aKTHBHOCTeii t .Hau6onee liiHpOKO B pa,D,HO· 
XpOMaTorpa4JHH npHMeHJIIOTCJI /~ -aKTHBHble H30TOObl yrne
po,D,a H 4Joc4Jopa. MaKCHManLHaJI aenuquua 3Hepruu JneKT
pouoa, 3MHTHpyeMbiX 14 C. COCTaBnJieT 155 K:JB. l1JOTOD 
4Joc4Jopa :32 p 3MHTHpyeT 3fleKTpOHbl C MaKCHManLHOH 3Hep
rHeH l, 7 M:JB. B nocne,IJ,uue ro,IJ,LI liiHpoKoe npuMeueuue, 
oco6euuo npu npoae,IJ,euuu MoneKyngpuo- 6uonoruqecKux uc
cne,IJ,oaauuii, nonyqun rpuruii. MaKCHManLuaJI 3HepruJI 
JneKrpouoa, ucnycKaeMbiX 3 11 .n.ocruraer aenHlfHHbll8,9 K3B. 
O,IJ,uaKo cno*HOCTL nonylfeHHJI 6uonoruqecKoro Marepuana, 
Mel.feuoro rpurueM c BbiCOKHM ypoaueM aKTHBHOCTH, a 
TaK*e HeBbiCOKHH BLIXO,IJ, 3fleKTpOHOB 83 o6pa3l(a B CBJI3H 
c nornoll(eHHeM ux B uecyll(eM cnoe pa,IJ,uoxpoMarorpaMMbl, 
HeCKOflLKO orpaHHlfHBalOT o6naCTL npHMeHeHHJI TpHTHJI. 
TaK, uanpuMep, apeMJI auanu3a rpurueaoii pa,D,uoxpoMaro
rpaMMbl MeTo.IJ.OM aaropa,D,uorpa4Juu ua 4JoronneuKe ucquc
nJieTcJI MeCJil(aMu. 

llpuMeueuue nponopuuouanLuoH: KaMepbl /llK/ .D.HJI aua
nuJa pa,IJ,uoxpoMa rorpaMM yMeHLlllaer apeMJI auanuJa u 
no3BonJieT coxpaHJITL Mel.feuoe 6uonoruqecKoe Bell(ecrao 
,IJ,nJI nocne,IJ,yiOil(HX uccne,IJ,oaauuii 2 ·. )J.ng npoae,IJ,eHHJI aaro
MaTH3Hpoaauuoro auanuJa TOHKocnoiiHLIX pa,D,uoxpoMaro
rpaMM pa3pa6oraua u HJroroaneua ycrauoaKa "Ypau" 13< 
BbiCOKO'IYBCTBHTenLHbiH ,IJ,eTeKTOp KOTOpOH 003BOHJieT cy
ll(eCTBeHHO yMeHLWHTL BpeMJI auanH3a H OpOBO,IJ,HTL, npH 
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He06XO.I{HMOCTH, H,neHTHtPHKal(HIO H30TOnOB, HCIIOllb3yeMbiX 
npu H3roToaneHHH pa,naoxpoMaTorpaMMbl. 

IIPHHaHII ,4EHCTBH.Jl ,4ETEKTOPA 

,D.n.11 o6ecne'leHH.R B03MO)I(HOCTH aHanH3a pa,naoxpoMa TO
{:£_aMM C Bell.{eCTBOM, Me'leHbiM Kai< 

3 H • Tal< H 4 C HllH 
P ,,neTeKTOp .I{Oll)l(eH o6ecne'IHBaTL BbiCOI<YID 3tP¢leKTHB-

HOCTb perHCTpal(HH f-H3lly'leHH.II B WHpOKOM 3HepreTH-
'IeCKOM .nuana3oHe. 

Ha puc. 1 noKa3aHo cxeMaTH'IecKoe H3o6pa)l(eHHe .ne
TeKTopa, KOTOpbiH COCTOHT 83 Tpex nponopUHOHallLHbiX 
KaMep C ,npeHtPOBbiMH npOMe)l(yTKaMH, noMei.QeHHbiMH B 
e,nHHbiH ra30BbiH o6beM. AHana3HpyeMa.R pa,naoxpoMaTo
rpaMMa BBO.I{HTC.II B ra30BbiH 06beM _neTeKTOpa H 6naro,nap.11 
ra30BhiM ,npeu!}loabiM npoMe)l(yTKaM I ,D;O, ,D.1I Haxo,nHTC.R 
B Henocpe,nCTBeHHOM KOHTaKTe C 'IYBCTBHTenLHbiM 06be
MOM nepaou nponopuaoHanLHOH KaMepbi. 

Kll 

Puc. 1. CxeMalllu'ieCKoe U3o6paxeHue oe111eK1110pa. 
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Haa6onee y,naneuua.11 OT o6pa3ua nponopuaouanLHa.R 
I<aMepa lllK-31 peracTpapyeT 3nei<TpOHhl, Ha'lanLHa.R 3Hep
rH.R I<OTOphlx 6onee 200 K3B. 3nei<TpOHhl, o6na,naromae 
MeHLWeH BellH'IHHOH 3HeprHH, OCTaHaBnHBaiDTC.II B npe,nbl
_nyll.{eM ra30BOM cnoe HllH B anroMHHHeBOM !}JHllbTpe }J;3. 
BTopa.R nponopuaoHanLHa.R KaMepa lllK- 21 peracTpapyeT 
3llei<TpOHbl, Ha'lallLHa.R 3HeprH.R KOTOpbiX 6onee 100 K3B. 

llponopuaoHanLHa.R KaMepa llK -1 peracTpapyeT 3MHTH
pyeMhle H30TOnaMH 3llei<TpOHbl BO BCeM 3HepreTH'IeCKOM 
,naana3oHe. 

Coana,neHae aHo,nHbiX carHanoa nponopuaoHanLHhlx Ka
Mep I A1, A2, A31 yKa3hiBaeT Ha To, 'ITO ana ,neTeKTHpy
eTc.R 3lleKTpOH, HCnycKaeMbiH H30TOnOM !}Joc!}Jopa, HllH pe
rHCTpHpyeTC.II KOCMH'Ieci<a.R !}loHoBa.R 'laCTHUa. Coana,neHae 
BH,na I Al, A2, A3/ caa,neTenLCTByeT o TOM, 'ITO 3neKTpoH 
acnyci<aeTc.R H30TonoM yrnepo,na ana !}loc!}lopa. CTaTHCTH
'IecKoe OTCYTCTBHe .I{ll.ll Hei<OTOpOH KOOp,nHHaTHOH o6naCTH 
HH!}JopMaUHH THna IAl, A2, A3laiA1,A2,A3Inpauana
'IHH HH!}lopMaUHH I A1, A2, A3/ roaopHT o peracTpauaa 
TpHTHeBoro H3lly'leHH.II. 

Koop,nanaTHa.R au¢lopMaQH.R (X, Y) CHHMaeTc.R c I<aTo,noa 
llK -1 npH noMOll.{H 3nei<TpOMarHHTHbiX llHHHH 3a,nep)I(KH 14 ' 5 : 
AHO.I{Hhle CHrHallbl KaMep HCIIOllb3YIOTC.II .I{ll.ll OT6opa C06bi
THH no npaae,neHHOH Bhlwe norHI<e. AHo,nHhiH curHan llK -1 
cny)KHT Tal()l(e ,nnJI onpe,neneHH.R MOMeHTa npoxo)l(_neHH.R 
'laCTHUbl. KaMepbl llK-2 H llK-3 pa6oTaiDT a C'leTHOM pe
IKHMe. 

Tai<HM o6pa30M, ,neTeKTop no3BOn.ReT onpe,nen.RTL npo
CTpaHCTBeHHyro llOI<allH3al(HID pa,nHOai<THBHbiX 30H XpOMaTo
rpaMMbl no Koop,naHa THOH HHtPOpMaUHH c llK -1. AHanH3 
coana,neHHH aHO.I{Hhlx curHanoa Tpex KaMep ,nn.11 HHTepecyro
mero Hac y'laCTI<a nnoma.nu llK -1 roaopHT o BH,ne H30TO
na B COOTBeTCTBYIOIUeH 30He pa,nHOXpOMaTorpaMMhl. AI<THB
HOCTb 3TOrO y'laCTI<a MO)I(HO onpe_nenHTb C nOMOll.{biD Ka
na6pOBKH no TeCTOBbiM o6pa3l(aM. 

KOHCTPYKf.1H.JI /l,ETEKTOPA 

)l,eTeKTOp COCTOHT 83 Ha6opa npOBOllO'IHbiX nnOCI<OCTeH, 
BblnOnHeHHbiX Ha CTei<nOTei<CTOllHTOBbiX paMKaX. AHO.I{Hble 
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DJIOCJCOCTB JCauep I A/ sauoTasw 30JJO'Iesoi son:t.cllpauosoi 
nposonoJCoi ,IUiaYeTpou 0,02 MM c marou 2 MM. KaTo,IUiwe 
DJIOCICOCTB /K/ SaYOTaSW DPOBOJIOICOB S3 6epBnnBeBOB 6pos· 
3111 ,IUiaYeTpou 0,1 MM c marou 1 MM. Me)J(3JJeJCTPO.IUIOe 
paCCTO .. BBe JCaYep COCTaBn .. eT 4 MM. BWCOICOBOJI:t.TSOe 
sanp.-.esae qepe3 ,AensTen:t. no,AaeTC.R sa JC&)J(.AYJO DJioc
JCOCT:t. ,AeTeJCTOpa. 

llpOBOJIO'IBWB 3JieJCTPO.A .l{2, ycTasosnesswi Ye)J(,Ay JCa· 
TO,AaYS flK ·1 S flK • 2, CJJY)J(BT ,AJI.R C03,AaSS.R 3JieJCTpS'IeC • 
JCoro ,Apeicllosoro non• B 6ns3ne~x JC JCaTO.AaY ouep 
ra30BWX 06'1oeYaX, a Tai()J(e ,AJI.R 31Cp&SBPOBaSS.R llK • 1 OT 
flK-2. 3neJCTpO,A .l{3 S3 aniOYSSSeBOB cllon:t.rs TOJDWUIOB 
0,17 MM, ycTaSOBJJeSSWB Ye)J(,Ay llK-2 S llK-3, BWnOnB.ReT 
asanorS'ISWe cliYSICIUIS s, JCpoue TOro, CJIY)J(BT cliBnbTpOY, 
norno~IOIIVIY ss3JC03sepreTs'leCJCse 3neJCTposw. Hanpas
nesse ",ABB)J(ess• 3neJCTposoB B ,Apeiclloswx npoue)J(yTJCax 
,AeTeJCTOpa noJCa3aSO sa puc. 1. P a6o'la.R DJIO~,Ab llK • 1 • 
240x240 MM 2 , llK-2 s llK-3 • 300x300 MM 2 • 

Ha6op cTeJCnoTeJCCTOnBToswx pauoJC ,AeTeJCTopa noue
~eTc.R B ra3oswii o6':t.eY amousssesoro 6oJCca, sue10~ero 
uainaposwe oJCsa, 'ITO no3son.ReT nposep.RTL pa6oTy .AeTeJC
Topa C nOYO~biO BSeDIBero f3 •aJCTSBSOrO SCTO'ISSJCa. 06UV~B 
BB.A ,AeTeJCTOpa, no,ArOTOBJJessoro IC ycTaSOBJCe B ra30BWB 
6oJCc, noJCa3as sa puc. 2. 

TosKocnoiiBa• pa,AsoxpouaTorpauua ycTasasnssaeTc.R 
&a nO.A,AOS S 3aJCpWBaeTC.R npOBOJIO'ISWY 3JieJCTpO,AOY .l{ O 

I puc. 1/, saxo.A.RIIVIYCJI no.A syneswu noTes~sanou. llposo
noJCs 3neJCTPO.Aa, sauoTasswe c marou 2 MM, senocpe,A
CTBesso conpBJCac&IOTCJI c secYUV~Y se~ecTBOY pa,Asoxpo
uaTorpauuw. llo.A,Aos no TO'ISWY sanpasn.JIIOIIVIY BBO.IUIT
CJI 'lepe3 na3 B 60JCOBOB CTesJCe 60JCCa B ra30BWB 06'1oeY 
,AeTeJCTopa. Me)J(.Ay nposono'lswu 3JJeJCTPO.AOY no.A,Aosa 
S JCaTO,AOY nepBOB JCaYepw sa paCCTOJISSS 2 MM YCTaSOB· 
nes no,Ao6swii 3JieJCTPO.AY .l{ O npOBOJIO'ISWB 3JieJCTpO,A .l{ t , 
CJJy)J(aUVIii ,AJIJI C03,AaSSJl 3JieJCTpS'IeCJCOro ,ApeiiclJosoro non.JI 
B ra30BOY 06'heYe Ye)J(,Ay noBepXSOCTbiO pa,ASOXpOYaTo· 
rpaYYW S JCa TO,AOY llK ·1. 

Ha puc. 3 noKa3as o6UV~ii BS.A co6passoro ,AeTeJCTopa. 
Ha sseDJBeii cTopose ra3osoro 6oJCca pa3ue~es swcoJCo
BOJJLTswii ,AenBTen:t. S ycTaSOBnesw aSO,ASWe S JCaTO,ASWe 
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Puc. 2. 06111uu euc) c)e•e~e•o.PG raepec) yc~~aNoeKorl e zaao
ew_ll_6o~ec. 

Puc. 3. 06111uu euc) co6paHHozo c)e•e~e•opa. Ilo~eaaaH eeoc) 
pac)uoxpoMa•ozpaMMW e zaaoewrl o6-.eM c)e•e~e•opa. 
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ycHJIHTeJIH Ka:Mep. ,lJ;eTe.t<Top no3BOJIJieT aHaJIH3HpoBaTL 

pa.naoxpoMaTorpaMMLI nno~a,nLIO .no 200x200 MM 2 . 

C'hEM HHfPOPM~HH 

CHrHaJJLI c aHOAHLix nnocKocTeii nponopu,HoHaJILHLIX 

KaMep, a TaJOKe C O,D;HOrO KOHIJ,a X ·KOOp,D;HHaTHOH H Y • 
KOOp,D;HHaTHOH JIHHHH 3a,neplKKH llK ·I, qepe3 HMITYJILCHLIC 

TpaHctl>op:Ma TOpLI nepe,naiOTCJI CKPY'ICHHLIMH napa:MH Ha BXO • 

ALI ycHJIHTeneii. HcnoJIL3YIDTCJI .nstl>tl>epeHIJ,HaJILHLie ycsJIB· 

TCJIB C MaKCBMaJILHLIM K03tl>tl>HIJ,BCHTOM YCBJICHBJI no Ha· 

npJilKeHBIO K y ,300 B c ypoBHeM wyMoB, npsBe,neHH~M K 

Bxo,ny, U Ill "' I 5 M KB. Y CBJIBTeJIB pa6oTaroT Ha Harpy3K)' 

conpoTBBJieHHeM R H = 50 OM, JIBHeiiHLI ,nnJI U BbiX > 0 B 

.nsana3oHe UBbJX ~ 2,5 B H orpaHH'IeHLI .D;JIJI U BbiX <0 ypoB· 

HeM UBblX = -0,5 B. YcHJieHHLie cHrHaJILI nocTynaroT 

Ha ,nHcKpBMBHaTopLI HYJIJI c perynupyeMLIM noporoM B npe

.nenax 30 MB <Ung < 110 MB, BLixo,nHoii BMnynLc npBBJI3aH 

K BepWBHe BXO,D;HOrO CBrHaJia. CBrHaJILI C ,D;BCKpHMBHaTo· 

poB ITOCTynaiOT ,nanee B 6JIOKB 3JICKTpOHHOH perBCTpBpyro· 

~eii annapaTypLI. 3a,neplKKa 3JICKTpOMarHBTHLIX JIBHBH,BC· 

ITOJIL3YCMLIX ,D;JIJI C'LCMa BHti>OpMaiJ,BB C OpTOf'OHaJILHO HaMo· 

TaHHLl:x KaTo,noB UK-I, cocTaBJIJieT 4 HC/MM. 

XAPAKTEPHCTHKH ,l{ETEKTOPA 

Pa6o'IBe xapaxTepBCTBKH ,neTeKTopa npoBep.RJIBCL ,nJIJI 
raJOBLix cMeceii aproH·MeTaH, aproH·BJo6yTaH, aproa

yrneKBCJlLIB raJ. B pe3yJ1LTaTe 6Lina BLI6paHa .J..ll.S: raJo· 

BO['O HaiTOJIHCHB.R ,aeTeKTOpa CMeCL Ha OCHOBe aproHa 

c IS~ f'._O 2 . 

3clJtl>eKTHBHOCTL BCeX nponopU.HOHaJlLHLI.X XaMep npH pe • 
rHCTpaU.BH aHO,D;HLIX CHrHaJIOB, a TaK)I(C KaTO,D;HLJX CHrHaJIOB 

IlK -1 npe.ncTaBneua Ha puc. 4. CeMeiicTBo 3aBBCRMocTeii ,nJHJ 

pa3JIH'IHLIX y'laCTKOB ITJioma.J.H KaMep orpaHH'IHBaeTC.S: no· 

::<a3aHHLIMH .J,B)'MJI 3aBHCHMOCTJIMH 3ti>4leKTHBHOCTH OT 

:;eJlH'Hmhl 3hlCOKOBOJJLTHO['O ;!al1p1DKeHB.fl TJ"' ::IO,IJ.a • 
"' -H~.Moro ·1a _l,eJlRTIC'Jlh. ?anHCilMO<,TH IOJl)'!~HM •: ;ro· 

I 
I 

i 

~I 

......... 
~80 
"-
~ 
~60 
~ 

:::) 

~40 

to 
(") 

0 l I I I •I I I I I I 1 
'J 

3,4 3,5 3,6 
Ug fKfJ} 

3,+ 3,8 

Puc. 4. Fpa~uK aaeucuMoc•eu 3NeKIIfUBHOCJIU nponopf.IUO· 
HaAt.Ht.rx KaMep oe•eKIIfopa 011 eeAu~uHt.J Hanp.RJICeHu.R. 

MO~LIO BHewHero {3 - HCTO'IHBKa 
144 Ce. Pa3HOCTL 

UOTCHIJ,HaJIOB MC>K,Izy aHO,D;HOH B Ka TO,D;HLIMB ITJIOC • 

xocTJIMB Bcex xa:Mep o,nBHaxoBLI B npe.nenax ±20 B. HanpJJ· 

lKCHHOCTL 3JICKTpB'ICCKOrO DOJIJI ,npeiitl>OBLIX npOMClKyTKOB • 

OKOJIO I000 B/CM. 
Ha puc. 5 /KPBBaJJ I/ noxa3aHa cqeTHaJJ xapaxTepu

CTBKa UK·I B OTHOCBTCJILBLIX e,nBBBIJ,aX npB perBCTpau,BB 

~ • B3JIY'ICHBJI TpBTBJI. KoJIB'ICCTBO WYMOBLIX CBrHaJIOB :noii 

KaMepLI B 3aBBCBMOCTB OT BCJIB'IBHLI HanpJJlKCHBJI npe,ncTaB· 

neRo xpsaoii 2. BB.D;Ho, 'ITO xonsqecTBO co6CTBCHHLIX 

wywoa UK -I, onpe.nenJJro~ee 'IYBCTBBTeJILHOCTL ,neTeKTO· 

-1 1 
pa npB perBCTpaU,BB H3JIY'ICHBJI OT TpBTBJI, OKOJIO IQ ---. 

C• CM2 

YpoaeHL co6cTBCHHLIX wyMOB ,neTeKTopa npB coBna,neHBJJX 

/AI, A2, A'Sl B /AI, A2, A3/ npe,ncTaBJICH KPBBLIMB 3 B 4 
COOTBCTCTBCHHO. 

C'leTHLie xapaxTepBCTHKB ,neTeKTopa, nony'leHHLie c 

llOMO~LID pa,D;BOaKTBBHOrO B30Tl)IT8, yrnepo,na, HaHeCeHHOrO 
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Puc. 5. c .. e.HaJI xapaK•epuc•uKa IIK-1 /nOJICHeHUJI CM. 
6 •eKc•e/. 

B BRAe nJITHa ,IJ;HaMeTpOM OKOJIO 1 CM Ha o6pa3e:o; C r:an· 
COB:biM noKp:biTHeM TOJIID;IIHOB OKOJIO 0,1 MM, noKa3aH:bl Ha 
puc. 6. KpHBaJI 1 COOTBeTCTByeT C06:WTHJIM, OTBe'la.IOID;HM 
noruKe I A1, A2, A31, KPHBaJI 2 - nor:aKe I A1, A2, A3/, 
CyMMapuoe KOJIH'IeCTBO 3aperHCTpHpOBaHH:biX C06:WTHB npe,D; • 
CTaBneuo Kp:asoii 3. B:a,IJ;Ho, 'ITO cyMMapuaJI C'leTHaJI xapaK· 
TepHCTHKa HMeeT nJiaTO BeJIH'IHHOB OKOJIO 150 B. AKTHB· 
uocTit npenapaTa o6ecneq:asana 1000 pacn./c B 2rr ·reo· 
MeTpHH. 3cWleKTHBHOCTit ,IJ;eTeKTOpa Hanna TO C'leTHOB xapaK· 
TepHCTHKH IKPHBaJI 31 • -50~. 

C'leTuwe xapaKTep:acTHKB ,~~;eTeKTopa, nonyqeuuwe c no
MOID;ItiO B30Tona wocwopa, npBBe,IJ;eH:bl ua puc. 7. Kp:aBaJI 1 -
,IJ;JIJI co6:wTBii, oTo6pauuwx no nor:aKe I A1, A2, A31; Kp:a
BaJI 2 - no JIOrHKe I A1' A2, nl; KPBBaJI 3 - no JIOrHKe 
I A1, A2, A31. CyMMapuoe KOJIH'IeCTBO 3aperucTp:aposauuwx 
CBrHaJIOB npe,D;CTaBJieHO KpBBOB 4. finaTO C'leTHOB XapaK· 
TepBC1'HKH - oKono 150 B, cyMMapuaJI 3cWleKTHBHOCTit 
,IJ;eTeKTOpa IKPBBaJI 41 • -60~. 
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Puc. 6. c .. e.Hwe xapaK•epuc•uKU C>e•eK•opa npupezuc•pa
f#UU uaAy'leHUJI o• uao•ona yz.11epoi:>a /6 o•Hocu•e.llloHI>rx 
ei:>UHUf#OX/ /liO.JICHeHUJI CM. 6 •eKc•e/. 

BepoJITHOCTit per:acTpaUHH IlK-2 HH3K03HepreTH'IHWX 
3JieKTpOHOB, 06Jia,IJ;a.IOI:o;HX MaJIOi OCTaTO'IHOB 3Hepr:aei noc· 
ne npoxo)f(,IJ;eHHJI qepe3 ra3oswi o61teM IlK ·1, c yseJIH'Ie
HBeM HanpJDKeHHJI B03paCTaeT. 3TO npHBO,IJ;HT K HeKOTOpOMY 
yYeHitWeHHIO KOJIH'IeCTBa CBrHanOB, perHCTpBpyeM:biX TOJIIt • 
KO IlK ·1, C yBeJIH'IeHBeM HanpJilKeHBJI IKPBB:ble 1 puc. 6, 71. 

BB0,4 OliPA311A B rA30BJJil Oli'bEM ,4ETEKTOPA 

IlpB BBO,IJ;e B B:biBO,IJ;e o6pa3:o;a B ra30B:wii 06'1teM ,IJ;eTeK· 
TOpa npOHCXO,IJ;HT pa3repMeTH3aUHJI ,IJ;eTeKTOpa, conpOBOlK• 
,IJ;aiOID;aJICJI B3Meueu:aeM cocTaBa ra3osoro uanoJIHeHHJI. 
:SoJIItmyiO npo6neMy npe,~~;cTaBJIJieT 3anwneu:ae ,~~;eTeKTopa, 
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'ITO COllpOBO)K~aeTC.H pe3KHM B03pacTaHHeM o6~ero KOnH

'IeCTBa WYMOBWX CHrHanOB H llO.HBneHHeM noKanLHWX wy

MOBWX 30H, KOTOpWe MOryT 6WTb npHH.HTW 3a pa~HOaKTHB

HWe 30HW XpOMaTorpaMMW /Me'leHWe TpHTHeM/. 

~zp 

-1 ~6 
fo 4~ u1 (Kd) -F 

Puc. 7. C'leiJIHble xapaKmepucmuKu 6 cAy'lae pezucmpal#UU 
U3Ay'leHUJI om u3omona tjJoc(JOpa. Kpu6aJI 1 - co6biiiiUJI, 
pezucmpupyeMble moAbKo IIK-1; Kpu6aJI 2 - co6biiiiUJI, 
pezucmpupyeMble ooHo6peMeHHO IIK-1 u IlK- 2; lfPU6aJI 3 -
co6bii/IUJI, pezucmpupyeMble ooH06peMeHHO mpeMJI KaMepa
Mu; Kpu6aJI 4 - o6111ee KOAU'IeCIII60 pezucmpupyeMbiX co6bl
muu. 

,ll;n.H ycTpaHeHH.H ll0~06HWX He)KenaTenLHWX 3!WleKTOB 

cny)KaT npoaono'IHWe 3neKTpo~w ,ll;
0 

H ,ll; • MHKpoqac-
y 6 1 THD;W, BHeCeHHWe B ra30BWH 0 'heM ,IJ,eTeKTOpa BMeCTe 

c o6pa3D;OM H copaaHHwe c noaepxHOCTH o6pa3n;a ra3o

BWM DOTOKOM, npHo6peTaiOT B 3neKTpH'IeCKOM none 3neKTpo

CTaTH'IeCKHB 3ap.H,Il,. HanH'IHe .ll.BYX ,ll,pei~oawx npoMe)KyT

KOB Me)K,IJ,y llOBepX~OCTbiO o6pa3n;a H Ka TO ,I), OM IlK -1 cy-

12 

~eCTBeHHO yMeHLWaeT BepO.HTHOCTL npOHHKaHH.H MHKpo

'laCTHU B 'IYBCTBHTenLHWB 06'beM nponopD;HOHanLHOB Ka

Mepw. ,ll;n.H ycTpaHeHH.H HOKanLHWX WYMOBWX 30H, KOTOpWe 

TeM He MeHee MoryT o6pa3oBaTLCJI, nocne BBO,IJ,a o6pa3-

ua npOH3BO,IJ,HTC.H TaK Ha3WBaeMWB pe)KHM "TpeHHpOBKH" 

,IJ,eTeKTopa. Ha ,IJ,enHTenL no,IJ,aeTc.H • Hanp.H)KeHHe 

3,8 7 3,9 K3B, o6ecne'IHBaro~ee pa6oTy nponopuHoHanLHLIX 

KaMep a KOHn;e nna TO 34xlleKTHBHOCTH I puc. 4/. l.lepe 3 

HeKOTOpOe BpeMJI pa60TW ,IJ,eTeKTOpa B TaKOM pe)KHMe 

( t Tp ) ypoBeHb WYMOBWX CHrHanOB B03Bpa~aeTC.H K HC

XO,Il,HOMy, noKanLHWe WYMOBWe 30HW HC'Ie3aiOT. Ha puc. 8a 

"" ~ qJ 

;}.: 

~ 
~ a 
~ 

~ 
"' 
! , ~ 

a/ 

~ ~~ ~ ~ 
~ i 6/ ~ 
~ 
~ I 

7

~3 4¥ ~5 ~6 41 
u7(K!JJ 

Puc. 8. C'leiiiHble xapaKIIIepucmuKu IIK-1 6 cAy'lae pezuc•
JXll#UU U3AY'I€HUJI IIIPUIIIUJI OAJI pa3HbiX Za306biX CMeceu /a/. 
BeAU'IUHa OIIIHOW€HUJI KOAU'I€C,6a pa60'IUX CUZHaA06 K 
'IUCAY wyM06biX oAJI IIK-1 npu pa3HbiX za306biX cMeCJIX 
/6/. 
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npHBeAeHbl C'ICTHble xapaKTepHCTHKH B OTHOCHTenbHbiX CAB· 
uuuax IIK-1 npu pa6oTe c TPHTHeM. OcHOBHble KOMnoHeHTbl 

ra30BOH CMeCH: aprOH H 15'1o H306yTaHa /KpHBaJI 1/ H 

aproH c 15'1o yrneKHcnoro raJa /KpuBaH 2/. Ha puc. 86 
npeACTaBneHbl OTHOWeHHJI KOllH'ICCTBa pa60'IHX CHrHanOB 

(N CHI'!! ) K KOllH'ICCTBY WYMOBbiX CHrHanoB {N lii,Y~I) B 3aBH
CHMOCTH OT BenH'IHHbl HanpH)I(eHHJI. BHAHO, 'ITO nyqwee 

OTHOWeHHe Ha6niDAaeTCJI AllJI ra30BOH CMeCH C A06aBKOH 

C02 . 0THoweHHH nony'leHbl nocne npoBeAeHHJI pe)I(HMOB 

TpeHHpOBKH. 
IlpoBeAeHHC TpeHHpOBKH AeTeKTOpa npH paBHOMepHOM 

o6ny'leHHH paAHOaKTHBHbiM /i -HCTO'IHHKOM HHTeHCHBHOCTbiO 

- 10
5 

_l__ HeCKOllbKO COKpamaeT He06XOAHMYIO BenH'IHHY 
c 

t'l]l. 06mee KOllH'IeCTBO WYMOBbiX CHrHanoB Ha nnomaAH 
200x200 M_.j!. B JaBHCHMOCTH OT senH'IHHbl t TP npuBeAeHo 

~ 
~l 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
l 
I 

10 0 6 g 

t Tp. (NuN j 
Puc. 9. Ko/lu~eCI/I60 JUYM06biX CUZHQ/106 co 6Ceu n/lo~aou 
flK-1 6 3Q6UCUMOCIIIU 0111 6peMeHU lllpeHUp06KU KaMepbl npu 
HanpJJJKeHuu 3,85 KB. 
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Ha puc. 9. BHAHO, 'ITO BpeMJI, He06XOAHMOe Ha TpeHHpOBKY 
AeTCKTOpa nocne BBOAa o6pa3Ua, COCTaBnJieT 5 .:_10 MUH. 

3AKJJJOflEHHE 

C03,1J;aHHbiH Ha OCHOBe nponopuuouanbHbiX KaMep AeTeK

TOp {i ·HJny'leHHJI D03BOllJieT npOBOAHTb aBTOMaTH3Hpo

BaHHbiH Ka'leCTBeHHbiH H KOllH'IeCTBeHHbiH auanH3 TOHKO

CllOHHbiX pa,li;HOXpOMaTorpaMM, Me'leHbiX TpHTHCM, H30TO· 

naMH yrnepo.n;a H clx>clllopa. 1 -1 
qyBCTBHTenbHOCTb ACTeKTOpa COCTaBnHeT 10 ----2-. 

C•Cl\1 

Bb16pauuas raJosax cMecb noJBonseT o6ecne'IHBaTb Mano

wyMsmuii pe)I(HM pa6oTbl AeTeKTopa nocne BBo.n;a pa.n;uo

xpoMaTorpaMM 3a BpeMJI OKOllO 10 MUH. 

B JaKnro'leHHe aBTopbl Bblpa)l(aiOT 6naro.n;apuocTb 

IO.A.4>eAynosy, H.II.BonKosy, A.E.MocKOBCKOMy, B.A.Iie

nJIKOBy, M.H.Muxaiinosoii, P .M.Iialnosoii, H.H. Tuxau'leBy 

3a DOMOlUb B HlrOTOBneHHB ACTeKTOpa. 
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