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umym J10epHblX ucc11eooaaHuu ,ay6Ha 

BBBJ!BHHB 

TeH)leHUHB C03,llaHHB 3KCnepHMeHTailbHhlX ycTaH0B0K, 

C0,llep:>KaUUIX nponopuuoHanbHhle KaMephl C MH0)ICeCTB0M 

KaHanOB perHCTpaUHH, C OAUOH CT0p0Hhl, 60ilbWOe KOHR· 

11eCTB0 3IleKTPOHHOH annapaTyphl H HeK0Topag Cil0)ICH0CTb 

pa6oThl C nponopuHoHanLHhlMH KaMepaMH 6onbWHX pa3MepoB, 

c )lpyroi cTopoHhl, B:LI3BanH noBhlWeHHhlH HHTepec ~H3H· 

KOB·3KCnepHMeHTaTopoB K H0B0MY BRAY )leTeKT0P0B 3ne

MeHTapH:LIX 11a-CTHU • )lpei~OB:LIM KaMepaM /I/ H CTHMynu

poBanH BX pa3BHTHe. 

Bo3MO)ICHOCTb onpe)leneHHB K00PAUHaThl HOHH3HPYIOuteii 

'laCTHUhl no BpeMeHH )lpei~ 3IleKTP0H0B Il03B0nBeT 3Ha11H

TenbH0 yBenH'IHTb mar HaM0TKH CHrHanbHOH nnoCK0CTH, 

yMeHbWaB, B0·nepB:LIX, o6utee K0ilH'leCTB0 KauanoB perHcT· 

P8.UHH B 3KcnepHMeHTanbH0H ycTaH0BKe, B0·BT0PhlX, ocna6-

ngg 3IleKTp0CTaTH'leCKHe CHilbl, ,lleHCTBYIOIItHe Ha CHruanb· 

H:Lle HHTH KaMephl, 'IT0 CY.UteCTBeHH0 ynpoutaeT C03,llaHHe 

KaMep 6onbWHX pa3Mep0B , 21. 
BwcoKoe npocTpaucTBeuuoe pa3pemeHHe /0,1+0,3 MM 

MB )lpeii~OBLIX npoMe)ICyTK0B )l0 25 CM /31; •. B03MO)ICHOCTb 

pa6oTbl )lpeiid>OB:LIX KaMep B MarHHTHhlX nongx 6e3 Il0TepH 

T0'IH0CTH / 3/ , 0TH0CHTenbH0 HH3KaB CT0HM0CTb - BCe 

3T0 yKa3blBaeT Ha nepcneKTHBH0CTb )leTeKT0P0B )lauuoro 

BH)la. 

1. 3KCIIBPHMBHTAJIJ,HAH YCTAHOBKA 

Hccne)lOBanacb pa6oTa uecK0ilbKHX M_OAU~HKaUHH ,llpeii

~OBOH KaMepw ua na6opaTopuoi ycTauoBKe, ~YHKUHOHanL· 

uag cxeMa KOTopoii noxa3aua ua puc. 1. 
~ 
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144 
KaMepa, 06nyqaeMaJ1 HCTO'IHHKOM ~ Ce qepe3 

CHCTeMy KonnHMaTopoB/mem. - 1 MM x 25 MM/, nepe,D;BH· 
ranacb OTHOCHTCilbHO nocne,D;HHX C IlOMOlllblO ToqHoro Mexa -
HH3Ma nepeMemeHHJI. O6lllHii BH,D; KaMepbI, HCCne,D;yeMOH 
Ha na6opaTOpHoii ycTaHOBKe, IlOKa3aH Ha pHC. 2. 

)];ml C'beMa HHcl>opMaUHH C CHrHaJil.HbIX HHT'H/,D;peiicl>oaoii 
KaMepLI HCnOHb30BaHCJI YCHnHTenb 4 Y<l>II3 4 ' C BLIXO,D;a 
KOToporo curHanLI qepe3 cxeMy "H" nocTynanH Ha "cqeT· 
qHK 2" H Ha BXO,D; "cTon" BpeMJl-:aMilnHTY,D;HOro KOHBep
Topa /BK/. CurHanbl OT CIUIHTHJIJUIUHOHHoro cqeTqHKa 
( S) qepe3 cxeMy COBna,D;eHHH /CC/ IlO,D;aBanHCb Ha "cTapT" 
BK H "cqeTqHK l ", cny>KalllHH ,D;HJI ou;eHKH 34>cl>eKTHBHOCTH 
KaMepbl. IIpH onpe,D;eneHHH 34>4>e1CTH.BHOCTH HHcl>opMaD;HJI CHH· 
Manacb c ,nayx Ka11anoa KaMepLI, cxeMa "H" cTpo6HpoBanacb 
HMnyn&COM ,D;IlHTenbHOCTblO =, 300 Hee x;. npH CHJITHH Bpe -
MCHHblX cneKTPOB C Il0MOID;blO aMnnHTy,D;Horo aHanH3aTopa 
HH4JopMaD;HJI nocTynana c O,D;Horo Kamina KaMep&1. 

2. 3KCHBPHMBHTAJIJ,HMB PB3YJIJ,TATI,I 
· 2.1. KaMepa c nocmoRHHblM nomeHflUCJAOM Kamooa 

IIpHHD;HnaanbHaJI· cxeMa ,D;peii4J0Boii KaMepbl noKa3aHa 
Ha pac. 3. CarHan&HaJI nnOCKOCTb CO,D;ep)KHT CHrHanbHLie 
30noqeHble BOn&cl>paMOBble .· npoaonOKH r/ 20 MK. KaTO,D;Hble 
nrrocKOCTH HaMoTaHbl npoBOHOKOH i 0,1 MM c waroM 1 MM 
OpTOrOHaHbHO npOBOHOKaM CHrHan&HOH nnOCKOCTH. Pac
CTOJIHHe Me)K,IJ.y CHrHanbHOH H KaTO,D;HbIMH nnoCKOCTJIMH -
7 MM. Hccne,D;OBanHCb xapaKTepHCTHKH KaMepbl ·c paccTOJI• 

HHeM Me)K,IJ.y CHrHanbHbIMH npoaonoKaMH 20 H 60 MM 
/paccTOJIHHe Me:>K.D;y carHan&Hoii H noTeHu;aan&11oii npoaono
KaMH COOTBeTCTBCHHO 10 H 30 MM/, pa6oTaro~eii Ha ra-
30BOH CMeCH aprOH + .H3o6yTaH. . .. 

34icl>eKTHBHOCTb KaMepbl c waroM 20 MM, npo,D;yBaeMoii 
ra3oBoii CMec&ro 7O"/o Ar + 3O"/o C4H10, B 3aBHCHMOCTH oT 
MeCTa npoxo:>K.D;eHHJI HOHH3Hpyromeii qacTHD;LI OTHOCHTenbHO 
CHrHanbHOii npoaonOKH noKa3aHa Ha PHC. 4. Ha KaTO,D;Hbie 
nnocKOCTH no.D;aeTCJI Hanp,i)KeHHe E = 2,8 KB. Ilpa oTcyT
CTBHH Hanp,i)KeHHJI Ha IlOTeHD;HanbHblX npoaonoKax 34>cl>eK
THBHaJ1 o6nacTb KaMepbl cocTaBnHeT ±2 MM, npa ,D;an&-
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HeiiweM yBenaqeHHH pacCTOJIHHJI 34>cl>eKTHBHOCTb 6blCTpO 
na;i:taeT. IlpH HanpH)KeHHH ·Ha noTeHD;HaHbHbIX npoBonoKax 

. U= 2,8 KB KaMepa HMeeT O,D;HHaKoByro 34icl>eKTHBHOCTb 
no Bceii nnoma.D;H Ha ypoBHe 99, 7"/o. 

Ha pHC. 5 noKa3aHa CKOpOCTb ,D;peiicl>a 3neKTPOHOB B ra3e 
C pa.3HblM npou;eHTHblM CO,D;ep>Ka.HHeM H3o6yTaHa B 3aBHCH· 
_MOCTH OT BenHqHHbl HanpJl)KeHHJI . Ha KaTO,D;e. IIpH 3TOM 
HanpH)KeHae Ha noTeHu;aan&HbIX npoaonoKax ycTaHaBnHBa • 
eTCJI =, Ha 2O"/o Bblllie KaTO,D;Horo. 

C yBenaqeHHeM npou;eHTHoro co,D;ep>Ka.HHJI C 4 H 10 OT 
15"/o ,D;O 3O"/o CKOpOCTb ,D;p~iicl>a yMeH&waeTCJI Ha=, 2O"/o npH 
O,D;HOM H TOM )Ke HanpJl)KeHHH Ha KaTO,D;e. 

C IlOMOlllblO aMnnHTY,D;HOro aHanH3aTopa oripe,D;en,inacb 
3a,D;ep)KKa u;eHTpa TJl)KeCTH BpeMeHHoro cneKTpa carHanoB 
,D;peiicl>oaoii KaMepbl B 3aBHCHMOCTH OT nono)KeHHJI CHCTeMbl 
KonnHMaD;HH OTHOCHTenbHO CHrHam.Hoii HHTH. 3aBHCHMOCTb 
noKa3aHa Ha pHC. 6. BpeMJI ,D;peiicl>a 3neKTPOHOB=, 20 HCeK/ MM, 
owu6xa B onpe.D;eneHHH 3a,D;ep)KKH He 6onee ± 2 HceK • 

C . yBenuqeHHeM wara HaMOTKH CHrHam.HblX HHTeii ,D;O 
60 MM HCKnroqaeTCJI B03MO)KHOCTb C03,D;aHHJI cpaBHHTen&
HO o,D;Hopo,D;Horo 3neKTpuqecKoro non,i no nnoma.D;H xaMe
pw, _qTo npHBO,D;HT K pe3KOMY yBenuqeHHIO BpeMeHH ,D;peiicl>a 

. 3HCKTPOHOB, .o6pa30BaHHblX B,D;anH OT CHrHam.Hoii HHTH 
/ pH.C. 7 /. II 

2.2. KaMepa c pacnpeoe.11eHHblM no111eHflua110M Kamooa 

C u;en&ro. nonyqeHHJI ,D;OCTaToqHo o,D;Hopo,D;Horo 3neKT· 
PH:<ICCKOrO nonJI no BCeii nnoma.D;H KaMepbl B pa6oTe / 3/ 6blnO 
npe,D;nO)KCHO no;i:taBaTb Ha npoBonOKH KaTO,D;HbIX nnOCKOCTeii 
/Bee npoBOHOKH HaMOTaHbl B O,D;HOM HanpaBJieHHH/ Hanpg
)KCHHe, B03pacTaromee OT Emin B o6naCTH CHrHan&HblX 
npoBOHOK ,D;O E m~x B o6nacTH noTeHu;aam.HblX npoBOHOK. 

liblna npoBepeHa pa6oTa ,D;peiicl>oaoii KaMepbI c waroM 
HaMOTKH CllrHanbHblX HHTeii 60 u 100 MM. PaccTOJIHHe 
MC)K,D;y CHrHanbHOH H K8.TO,D;HblMH nnocKOCTJIMH - 7 MM.IIpoBo
noKH KaTO,D;HbIXIlITOCKOCTeii,HaMoTaHHble cwaroM2 MM,qepe3 
,D;enHTenb 3anHTLIBanHCb OT ,D;Byx He3aBHCHMblX HCTOqHHKOB. 
_Ha KaT0.qHble. npoBonOKH Ha,D; CHrHan&HblMH HHTHMB KaMepLI 
DO,D;aBanoCb Hanp.ll)KCHHe E min' K KaTO,D;HblM npoBonoKaM 
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Ha.I( noTeHiiHam,HLIMH HHT!IMH H K noTemu1anLHLIM HHT!IM 
npHKna,I(blBanocL Hanp11)KeHHe E max • 

Ha PHC. 8 IlOKa3aHa 3aBHCHMOCTL BpeMeHH .I(peii«I>a OT 
~nHHbl .I(peii<l>a .I(nll KaMepLI C waroM HaMOTKH CHrHanLHblX 
HHTeii 60 MM, a Ha PHC. 9 npHBe,D;eHa Ta )Ke 3aBHCHMOCTL 
npu ware 100 MM. 

B o6oux cny11a11x npu HCilOnL3OBaHHH ra30BOH CMeCH 
79"/o. Ar + 21"/o C4H10 ycTaHaBnuaanocL E min = 2,6 KB. 
B nepBOM cny11ae E max= 4,8 KB, BO BTOpOM - 7 ,0 KB. 
Ha PHC. 10 noKa3aHLI BpeMeHHble cneKTpbl CHrHanoB .u;peii
<l>oaoii KaMepbl npH y.u;aneHHH CHCT~Mbl KonnHMa]lHH OT 
CHrHanLHoii npoaonoKH Ha 9 H 49 MM. IloJIHaJI wHpHHa 
cneKTPOB Ha nonyBLICOTe COCTaBn!leT B O,D;HOM cnyqae 
== 11 ·xaHanoa, B .u;pyroM "' 13 KaHanoa /n;eHa KaHana -
2,3 HCeK/. 

3AKJIIOtJEHHE 

IloKa3aHa BO3MO)KHOCTL CTa6HnLHOH BblCOK03<l><l>eKTHB
HOH pa60TLI .u;peii<l>oaoii KaMepbl C waroM HaMOTKH CHrHanL -
HblX HHTeii ,I(O 100 MM Ha ra30BOH CMeCH aproH + H306yTaH. 

BpeM!I .u;peii<l>a 3neKTPOHOB - "" 20 HCeK/ MM no BCeii 
nnoI.QaAH KaMepbl. 

BpeMeH~ble cneKTpLi, npHBe.I4eHHble Ha pHc. 10, noKa-
3blaaroT, 'ITO npn BLIIlOnHeHHH onpe.u;eneHHblX ycnOBHH B ,llpeii
<l>oBblX KaMepax MO)KHO OT,D;enHTL "pa6011Hii" TpeK OT <l>oHo
BLIX C TO'IHOCTLIO ny11we "' 20 HCeK. 

Ilo3TOMY ,I(a)Ke B KaMepax C .6onLWHM waroM HaMOTKH 
CHrHanLHLIX HHTeii apeMeHHOe "aLI,D;eneHHe" MO)KeT 6LITL 
O'leHL xopoWHM, XOT!I "MepTBOe" apeM!I H KOnH'leCTBO 
perHCTJ)HpyeMLIX <l>oHOBLIX TpeKOB 6y.u;yT ,D;OCTaTO'IHO 6onL
WHMH, onpe,I(en11eMLIMH CKOPOCTLIO .I(peii<l>a H paccTO!IHHeM 
Me)K,I(y CHrHanLHOH H IlOTeH]lHanLHOH HHTJIMH. 

B 3aKn1011euHe aaTopLI 6naro.I(ap11T B.A;Een11Koaa, 
B.II.rpa11eaa, A.E.MocxoacKoro, ,D;.B.YpanLcKoro 3a no
MOI.QL B IlO,I(rOTOBKe annapa TYPLI. 
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PHC. 1. <l>yHKD;HOHanLHaJI cxeMa annapa TYPLI npH npoBe,lleHHH 
CTeH,I(OBLIX HCilLITaHHH. 
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PHc. 2. · 06u~1di- BB.It HCcJie,ztyeMoii KaMepw ua cTeH.zte. 
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PHc. 3. IlpHHUHnHanLua.11 cxeMa .ztpeii4'0Boii KaMepbl. 
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HaMOTKH CHrHaJILHblX HHTeii 20 MM. 
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PHC. 5. CKopoCTL .ztpeii4'a 3JieKTPOHOB B 3aBHCHMOCTH OT 
uanp.11me1iH.11 ua KaTo.zte · KaMepLI. Hanp.ll)KCHHe na noTeu
uaanLHLIX HHTHX ycTanaBJIHBaJIOCL na 20"/o BLIWe KaTO.ztHOro. 
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HCEK 
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Pac. 6. 3aeacaMOCTL BpeMeHH .ztpe:e:ii>a OT .z:tJiaHLI .ztpeii:4,a. 
Illar HaMOTKa carHanLHLIX HaTeii 20 MM. IloTeHuaan KaTo
,Ita - IlOCTOJIHHLIH. 
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Pac. 7. 3aeacaMOCTL BpeMeHa .ztpeiicl>a OT ,ItilHHLI ,1tpeii4>a •. 
Illar HaMOTKH carHanLHLIX HaTeii 60 MM. IloTeHuaan KaTo
,Ita - IlOCTOJIHHbIH. 
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Pac. 8. 3aeacaMOCTL epeMeHa .ztpeii:4,a OT .z:tJiaHLI ,Itpeii4,a. 
Illar HaMOTKa carHanLHLIX HaTeii 60 MM. IloTeHuaan Ka TO -
.zta - pacnpe.zteneHHLI:ii. 
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Illar HaMOTKa carHanLHLIX HaTeii I 00 MM. IloTeHunan Ka -
TO.zta - pacnpe.zteneHHLI:ii. 
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PHC. 10. BpeMeHHLie cneKTPbl CHrHaJIOB ,Ilpei,t,oBoi Ka.Mepbl 
npH y,IlaJieHHH CHCTCMLI KOJIJIHMaIUIH OT CHrHaJILHOH HHTH 
Ha 9 H 49 MM. 
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17 1meapJ1 1974 zooa. 

... ,__.._,_ 

Y CJIOBH.H 06ME 

IIperrpHHTbI H coo6ll{eHHJI OJUIH paCCh 

B3au:r.rnoro o6Mena, ynHBepcHTeTeM, 

6H6JIHOTeKaM, uay'lllblM rpynnaM H OT,TJ;em 

MLI O)KH,TJ;aeM, 'ITO IIOJiy<IaTeJIH H3,TJ;aH 

'JIJl. Th. HHHUI!a THBY B 6ecnJia THOll IIOChIJIKe II) 

'o6MeHa rrpHHIIMaIOTCJl uay'lHLie 'KHHrH, )t 

BH,TJ;a ny6mrnaIJ,HH no TeMa THKe OIIJIH. 
E,nIUICTBCHHhIH BII,ll ny6mrnan;HH,KOTOp 

eT,·3TO ~errpHHThl /oTTHCKH CTaTcl, Y)KI 

)Kypuanax/. 

B pfl,ne CJiy<IaeB' MLI caMH o6pall{aeMC~ 

HHH c IIpOCL6oil: 6eciiJiaTHO IIPHCJian 

BhIIIHCaTh ,llJifl Harneii 6H6JII!OTCKH HayqlJbII 

cTpanax. 

0T,Q8JlbHbI8 3.aIIf 

113,naTeJILCKHH OT,!lCJI C)Kero.nuo BhIIIOJ 

3anpocon Ha Bh!ChIJIKY rrpcrrpHHTOB H co, 

rrpocax CJIC,lJ,YCT o6H3a TCJihHO yKa3LIBa 

U3,lJ,aHmr. 

Aupeca 
IlIICLMa no BCCM BOIIpocaM 06MeHa IT) 

Ch! Ha OT,lJ,CJihHhle ll3,lJ,aHHJI CJie)J,yeT uarrpa 

101000 MocK<Ja, 
I'11aeHblU n0'I/IIQMT!I, n/JI 
H3i:Jame11bcKuii omoe11 
O61,ei)u11eu11020 UHCT'IUIIIY 
xi:Jep11blx ucc11ei:Joea11ui1. 
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,llJIJI 6ecnJiaTHOH IIO,TJ;TIIICKII Ha uay'lllhle )Ky 
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Hay'1110- meXIIU'leCKQJI 6t 
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