
~8YI;t
r- CSJ 
COOBIUEHJ1fl 

OB'bE,LJ:J1HEHHOrO 
J1HCTJ1TYTA 

fl,LJ:EPHhiX 
: J1CCJIE,LJ:OBAHJ1M 
llyt5Ha 

• z .. 
i • .. 
~ 

10 - 6296 

fl.B.rpHmKeBHQ,· P .JljiifcTe, IO.n.MepeKoB, 

H.H.XosaHCKHH 

J1COOJib30BAHJ1E AMOJIJ1TY,n:HOrO AHAJIJ13ATOPA 
,n:Jifl BJ13YAJibHOrO OPE,n:CTABJIEHJ1fl 
COEKTPOB 
OPJ1 PABOTE B JIJ1HJ1J1 C 38M 

1972 



HHCTHTyTa SIJlepHbiX HCcneJlOB8-
)nHK8UHS!MH, 0Hn ll31l8JOTCS! B co

JperrpHHTOB OT coo5meHHH 38KnJO
~nocnellCTBllll Bocnpon3Beaen B 

<recKoM c6opHnKe. 

~~ 1 ·- ,!110:3/2 np. · ·· . , 
·u&earlq,JI. B. a· .l 
DO.Ilt301811Bt · -

m.IKtYlHOrO 8BaAK3&tOpa 
[I~ • • I(}.-6296 I 1972 ·. .. 

10 - 6296 

H.B.rpHUIKeBH'I, P.JhdicTe, IO.ll.MepeKoB, 

H.H.XosaHCKHli 

J1Cll0Jib30BAHJ1E AMllJIJ1TY,li;HOrO AHAJIJ13ATOPA 

)VIH BJ13YAJibHOrO llPE,li;GrABJIEHJ1H 

CllEKTPOB 

nPJ1·PABOTE B JIJ1HJ1J1 C 9BM 



' - ... 
•: 

l 
'1 
l 

i 

B 6om,innacTBe aKcnepHMeHTOB, HcnonbsyroiiiHX SBM anst P!;i60Tbi, us nH

HH:H•' 1 rtpOH3BOAH~C51. TeKyiiiHfi aHanH3 cneKTpOB pasnHtlHbiX .BenH'I~!I AnSI KOHT

ponst pa60Tbi ycTaHOBKH H xoaa Ha6opa cTaTHCTHKH. BbiB!)A aH~nH3HpyeMoro 

CrteKTpa Ha· rte'laTa!OIIIee ycTpOfiCTBO B 9TOM cny'lae He BC9I'All · YA06ea1 IIO?KOnb

KY 1 C OAHOfi CTOp0Hbi1 Bb!}la'la Ha rte'laTb 3aHHMaeT MHOt'O Bp9M9HH1 'at C llPY

I'Ofi1 -. ycTpofiCTBO ne'laTH HaxoAHTC511 KaK npaBHno, oKono SBM, T.e. 'lacTo 

B}lanH oT SKcnepHMeHTallbHofi aimapaTypbi~ HaH6onee orxepaTHBHbiM cnoc~6oM 

BHsyam,Horo npe/icTaBrieHHst HHIPopMaUHH B HacTostmee BpeMst stBnsreTcst npHMe,.: 

HeHHe. JlHCrtnest. npH 9TOM, c U91Ib!O a~P~PeKTHBHOI'O HCrtOnb30BaHH51 SBM, :>Ke.na-. 

TellbHO npHMeHstTb AHCnnefi c co6cTBeHHofi naM51Tb!01 'IT06bl ocB660AHTb Ma

IIIHHY oT Heo6XOilHMOCTH nocTOSIHHOfi pereHepaUHH H3o6pameHH51. B cny'lae 

oTcyTCTBHst ·f,l~cm1eSi pau e~o.IPyHKUH}i !'4o~eT BbmonHstTb cTaHJlapTHbifi aMnnH

TYilHhifi aHariHs.aTop, 
.• . /1/. 

B 9KCrtepHMeHTe no IIOHCKY HOBb!X TSI:lKenbiX 'laCTHU H aHTHSIAep Ko-

TOpblfi npOBO}lHnCSl Ha ycKOfJHTene 11<PBS (CepnyxoB)s nHHHH 6 SBM s::mM-3M, 
, ~ \ ~ 

}ln51 BH3Y.a1IbHOI'O npe'.ilcTaBneHHSI cneKTpOB . );la3nH'IHb!X BenH'IHH1 HaKOrtneHHbiX 
.·· ' . 

B naMstTH SBM, npHMeHstncst. MHOI'OKaHa~ll:biit aMnnHTYJlHbiit aHanH3aTop TH-

na AH:-1024 ~nH -AM.:::4o96 ( 1024 u 4086 ·KaHanoB C:ooTBeTCTBeafi.o). 

CxeMa noaKnro'leHHSI aHan~saTopa · K SBM noKasaaa Ha pHc. 1. B JlaH-. 

HOM KOHKpeTHOM cny'lae Jlnst BbiBO~·a H~!p6pMaUHH. H3 SBM HCrt01Ib30Bancst 
. . . . /2/ 

perHCTp ynpaBnSI!OIIIHX .CHI'HanOB :·(PYC) aBTOHOMHOI'O KaHana CB513H (AKC) · , . 

' ~ c rtOMOillblO ciieuHallbHOif KOMaHJlJ.i SBM : aa pYC . MO:lKHO nocneJlOBaTenbHO 

nepeAaBaTb CO}lep1K~MOe MnaituiHX CeMH' pa3pSIAOB rpyrtrtbi 51qeeK naMSITH SBM 
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. c 'ISCTOTOii 1_ cnoBo18MKCeK. npH 9TOM enHHHUa B paapsine F 

HanH'iHIO DOTeHUHana Ha .COOTBeTCTBYIOill8H nHHHH, Hynb . - OTCy1 

UHana. YepenoBaHHe enHHHUhl H Hyng (napa 1/0) B naHHOM paap 

THpyeT HMnynbC B nHHHH, .CBR3aHHOH C .STHM pa3pRt:tOM, 

LlliR nepena'IH. cneKTpOB Hcnonb30Banocb nBa H3 ceMH P• 

.UByMR Ka6enRMH PK-50-3-11 'iepea · <iJopMHpoBaTenH anHTenbf 

9TH ·paapgabi ~binH CBR3aHbi C BX.()t:taMH 'CepHR~ .H "KoHeU npc 
- ·-~ •'. 1 • ' ~ 

aHanHaaTopa. 

Ha paapga PYC, CBR3aHHbiH.· .c BxonoM .'CepHn', BbiBOnJ 

nap. 1/0, 'iHCnO KOTOpbiX .paBHRnOCb ~OMepy·KaHana aHal 

pHR DOBTOpRnaCb CTOnbKO paa, CKOnbKO OT~'IeTOB HMenOCb B. i 

' nepenaBaeMoro cneKTpa• B KoHue Ka:lKnoif cepHH .· Ha 'paapsiii P:\1 

c BXonoM "KoHeu npeo6paaoBaHHR~, BbiBOt:tHnacb -onHa· napa 1/0, 

a oM, nonHocTbiO HMHTHpoBanacb -pa6oTa · 6noKa aMnnHTynHoro ir 
(BAn) aHanHaaiopa. HHKaKHX nepeilenoK ri sneKTPOHHKe aHanHs 

6oBanocb. 

BnoK-cxeMa nonnporpaMMbi BbiBona npHBeaeHa Ha pHc. 2. 

nonHoe BpeMR, Heo6xonHMoe nng Bbmona onHcaHHbiM cno 

cneKTpa, paBHo: 

N . 
T = 2. ~ (k t + T). N 

. /C 
1<=1 

rne k,- HoMep K-aHana, ·JY - 'IHcno KaHanoB- cneKTpa; t --.;.. u• 

conep:lKHMoro PYC .<8 MKCeK}, r. = 120 MKCeK - BpeMR nonroT 

IIIeHHR · KOMaHt:tbi BbiBona Ha PYC, N,. - conep:lKHMoe KaHana ~ 

HanpHMep, nng nepena'IH cneKTpa, aaHHMaiOmero 100 Ka 

C06biTHRMH B Ka:lKt:tOM Ka~an~ Tpe6yeTCR .npHMepH6 10 ceK,· tlTO 

HO paBHO anHTenbHOCTH nay3bl .Me:lKay t:lBYMR HMnynbCaMH HHT8ll 

rryXOBCKOI'O ycKOpHTeng, 

PeaiOMHpyn, MO:lKHO oTMeTHTb cnenyiOmHe nocTOHHCTBa 

MeTona BHayanbHoro npencTaBneHHSI. cneKTpoa,. HaKonneHHb 
- - ' -· 

1. 11cnonbayeTCSl naMSITb _aHanH3aTopa H ero sneKTpOHHKa nn: 
i' ' - ' ' • ' ' • • ~ • • ,• 'v 

H306pa:lKeHHSI.Ha sneKTpOHHo-ny'IeBOH Tpy~Ke, TaKHM o6paao~ ... 
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·c 'laCTOToil: 1 cnoso/8Mxcex. TipH :3TOM e.AHHHUa s pasp.sige PYC oTse'lae'l' 

Ha11H'IHID UOT8HUHa11a Ha COOTBSTCTByiDmeil: 11HHHH1 HY.1lb - OTCyTC'l'BHID UOTeH

UHana. l.JepegosaHHe e.AHHHUhi H ayng (napa 1/0) s gaHHOM paspsme PYC· HMH

THpyeT HMUY11bC B 11HHHH, CBH3aHHOil: C 8THM pa3pH.AOMo 

.ll.riSI nepega'IH. cneKTpos Hcnonbsosanocb gsa H3 ceMH paspggos PYC. 

llsyMH xa6enHMH PK-50-3-11 11epes · ¢opMHposaTenH .A11HTa1lbHOCTH cHrHana 

:3TH . pa3p5I.Al>I t;}l>I11H CBSI3aHbl C BXO,AaMH 'CepH.si" H "KoHeU npeo6pasosaHHSI" 
• •• I, . ,·. ·~ ' • . ' . . 

aHa11H3aTopa. 

Ha paspSI.A PYC, csgsaHHhiii c sxogoM..''CepHSI", BhiBO.AH11acb . cepH.si 

nap 1/0, 'IHC110 KOTOpb!X .paBHHnocb ~oMepy x~:~aana aaanHaaTopa;a ce-

pHS!: UOBTOpS111aCb CT011bKO pas, CK011bKO OTC'ISTOB. HM8110Cb B ABHHOM KaHan.e 

'nepegasaeMoro cneKTpa• B H:oaue Ka:lKgoil: cepHH · aa ·paspsiii PYC, csgsaHHhiii 

c sxogoM "Koaeu npeo6pasosaHHSI~, BhiBO.AHnacb -ogaa· napa 1/0. TaKHM o6pa

soM, nonaocTbiD HMHTHposanacb .. pa6oTa· 6noxa aMn11HTygao~o npeo6paaosaHHSl 

(BATI) aHa11H3aTopa. HHKaKHX nepegenoK s aneKTPOHHKe aaanu:aaTopa ·He Tpe-

6osanocb. 

Bnox-cxeMa nognporpaMMhi BhiBO.Aa npHsegeHa aa pHc. 2. 

Tionaoe speM.si, aeo6xo.AHMOe gng BhiBO.Aa onu:caHHhiM cnoco6oM ogHbro 

cneKTpa, pas11o: 

N 

T 2·"£(kt+r)·Nir., 
lr.=I 

I . 

I'.Ae k - HOMep KaHana, N - 'IHC110 KaHa110B CUeKTpa, t - UHK11 H3M8HSHHSI 

cogep:lKHMoro PYC ,(8 M:Kcex), r. 120 MKCeK - speMSI nogroTOBKH. H sasep;.. 
. . . 

llleHHSI K?MaH.Ahi BhiBO.Aa Ha PYC, 

H anpHMep, .[{1151 nepega:.m cneKTpa, ~aHHMaiDmero 100. KaHanos, co. 100 
• I . ' • • 

C06biTHSIMH B. Ka:lK,AOM. Ka~an~ Tpe6yeTCSI.npHMepHO 10 ce:K,. 'ITO npH611H3HT81lb-

HO paBHO ,A11HT81lbHOC_TH naysbi M9:lK.AY .ABYMSI HMny11bCaMH HHTeHCHBHOCTH Cep

nyXOBCKOI'O ycKOpHT811Sio 

PesiDMHpy.si, MO:lKHO OTMeTHTb cne.AyiDmlie gocTOHHC'l'Ba onHCl>IBaeMoro 

MeToga BH3Y811bHOI'O npeJlCT8B118HHSI cneKTpOB 1 H8KOU118HHbiX a. 38M: 

1. HcnonbsyeTc.si naMSITb aHa11H38T9pa H ero gnexTpOHHKa g11H pereHepaUHH 

H306pa:lKeHH~. HS aneKTpOHHO-ny'leBOii Tpy6xe, TaKHM o6pas~M He Tp8THTCSI .. 
"'· 
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BpeMSI 3BM, 2,' He ,Tpe6yeTCSI npOH3BOAHTb HHKSKHX nepeAellOK B aHallH3aTO 

pe, TaK 'ITO OH B nro6ofi MOMeHT MO>Ke1' 6b!Tb HCrrOnl>30BSH no npSIMOMY HS3· 

Ha'l:eHHIO, 3: .llllSI CBSI3H aHSllH3aTopa C 3BM Hy>KHO BCero ABa Ka6ellSI1 'IT• 

cymeCTBeHHO C TO~KH 3peHHSI T9XHH'I9CKOfi peanH3aUHH CBSI3H npH 3Ha'IHTenl>· 

HOM paCCTOSIHHH uAHCnnegr aHallH3aTopa OT 3BM. 

CneAyeT OTMeTHTh, 'ITO onHcaHHbifi cnoco6 Hcnon~>aoBaHHSI aHanHaaTop • 

· B Ka'l:eCTBe AHC~ne,g Mo>KeT, 6biTb ocymecTBlleH H iia 6aae Ap~rHx 3BM. B 'l:acT

HocTH, B · HallleM 9KCnepHM9HTe -r:aKHM >Ke cnoco60M BbiBOAHllHCb B aHallH3a· 

Top cneKTpbi, HaKonneHH~>ie B naMSITH 3BM TP A-1 001, · 

HeAOCTaTOK MeToAa - cpaBHHTen~>Ho 6onbllloe BpeMSI, Heo6xoAHMoe Ans 

nepeAa'IH cneKTpa H3 naMSITH 3BM B naMSITb aHanHaaTopa. B aHaniiaaTopax, 

HMeiOmHX COOTBeTCTByromyro nporpaMMy 1 9TO BpeMSI MO>KHO cymeCTBeHHO. co

KpaTH1'b1 COXpaHHB npH 9TOM AByxnpOBOAHYIO CB5I3b 1 eCllH UYI'OM HMnyncccn 

nepeAaBaTb coAep>KHMoe KaHana I'HCTporpaMMbi H nepeKnro'l:a1'b KaHanbi CHrHa

noM 'KoHen npeo6paaoBaHHSI', Ao6aanSISI 1 B perHcTp aApeca KaHana. 

ABTOpbi 6naroAapSIT C.B. MeABeASI sa o6cy*AeHHe. 

n H T e p .a T y p a 

1. ·a. BoTXHH H .ttp. Hccne.ttoBaHne cneKTpa Mace TSilKenbiX 'IaCTHil c aapSu:\oM 
z =-1, ·~eaepHpyeMbiX npoToHaMH c s'!eprnelt · 70 fas, JloKna.tt. Ha XV Me>K.:. 

.ttYHapo.ttaolt KOH!pepeHUHH Iio IPH3HKe BhiCOKHX aaeprHA, KJreB, 1970 r, 
I . , 

2, E,Jl,fopo.ttHH'IeB H .ttp. Coo6meaHe OHHH 13-6053, 1970 r, 

PyKonHc& nocTynHna B na.ttaTen&CKHA OT.tten 
· 3 MapTa 1972 ro.tta. 
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BpeMSI 38M, 2, He .Tpe6yeTCSI IIpOH3BOAHT~ HHKaKHX rrepeAenoK B aHanH3aTo

pe, TaK 'ITO OH B mo6oii: MOMeHT MO)KeT 6&ITb HCIIOnb30BaH IIO IIpSIMOMY Ha3-. 

Ha'leHHro, 3, .llnSI CBSI3H aHanH3aTopa c 3BM Hy)KHO acero ABa Ka6eng, · 'ITO 

cymeCTBeHHO C TOqKH 3peHHSI TeXHH'IeCKOii: peanH3aUHH CBSI3H IIpH 3Ha'IHTenb

HOM paCCTOSIHHH "AHCrrneg" aHanH3aTopa OT 38M, 

CneAyeT OTMeTHTb1 'ITO OIIHCaHHhlii: CIIOC06 HCIIOnb30BaHHSI aHanH3aTopa 
' ' . . 

· B Ka'leCTBe ·AHcnneg MO)KeT. 6&ITb ocymecraneH H aa 6ase APYI'HX 3BM, B qacT

HOCTH1 B · HallieM 9KCIIepHMeHTe ~aKHM )Ke cnoco60M BbiBOAHnHCb B aHanH3a

TOp crreKTphi, HaKorrneHH&Ie B naMSITH 3BM TP A-1 001, · 

HeAOCTaToK MeToAa - cpaBHil:TenbHO 6onbmoe apeMSI, Heo6XOAHMOe AnSI 

rrepeAa'IH CIIeKTpa H3 IISMSITH 38M B rraMSITb aHanH3aTopa, B aHanH3aTopaX1 

HMelOIDHX COOTBeTCTBYlOlliYlO rrporpaMMy 1 9TO BpeMSI MO)KHO CyiUeCTBeHHO. co

KpaTHTb1 COXpaHHB 1IpH 9~0M ABYXIIpOBOAHYlO CBSI3b 1 ecnH UYI'OM HMrrynbCOB 

rrepeAaBaTb COAep)KHMOe KaHana I'HCTporpaMMbl H rrepeKnlO'IaTb KaHan&! CHI'Ha

noM 'KoHeu npeo6pasoaaHHSI", ao6aangg 1 a perHCTp aapeca KaHana. 

1. 

.2, 

AaTop&I 6naroaapSIT C,B, Meaaeag sa o6cy)KaeHHe, 

n H T e p a T y p a 

·a. EoTxHH H ap. 11ccneaosaaae cneKTpa Mace TIDKenblx 'laCTHII c sapsutoM 
z =-1, r:eaepHpyeMbiX npoToHaMH c aaeprHell: 70 ras, JloKnaa aa XV Me)!{.:. 
liYHSPOliHO~ KOHijlepeHIIHH no ifJH3HKe BbiCOKHX aaeprHlt, K!!eB, 1970 1:', 

E,Jl,ropottHH'leB H ap. Coo6weaae 011~11 13-6053, 1970 r, 

PyKOIIHCb IIOCTyiiHna B H3ltSTen&CKHll: OTtten 
3 MapTa 1972 roaa. . 
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