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AHTIOXOB B.A., CeMeHoB 6.10. 

Y!HCITeKl'Op HanolKeHHH lfMITynbCOB )lnSI npeUH3HOHI~OI' 0 

a~mnHrynHoro cneKrpoMerpa c RC-!jlHnhl'pBMH 

Pl3-4979 

OnHcaHo ycrpollcrBo nnH reHepauHH CHrHana, 6noKHpyromero aanycK 

8MITnHTYJlHOI'O aHanH381'0pa ITp!i ITOSIBneHHif HBnOlKeHHblX C06bll'HH \ liHCITeKTOp 

HanoJKeHHll Ha crran). PaccMorpeHbi rpe6oBaHnH K ero xapaKrepHCTHKaM, npH­

BeneHhi ljlyHKUHOHanbH851 If ITpHHUifiTHanbH8SI CXeMbi, 06CylKJl8!01'CSI peaynb1'81'bl 

SKCITepHMeHTOB. 

florapH!\JMHqeCK851 38BHCHM0Cl'b JlnHTenbHOCl'H HMITynbCa 6nOK!ipOBKH 01' 

8MITnHTYJlbl BXOJlHOI'O CHI'Hana, Ol'Cyl'CTBHe C06CTBeHHOI'O MepTBOI'O BpeMeHH, 

60nhiiiOli JlHH8MifqeCKKll JlH8IT830H ITO BXOJlHblM Clii'HanaM (BITnOTb JlO 1000), 
coxpaHeHHe pa6orocnoco6HocTH npH 6onbiiiHX BXOJlHbiX aarpy3Kax - BCe sro 

o6ycnOBHnO BblCOKYIO S~eKl'lfBHOCl'b ITpHMeHeHH51 OITHCb!BaeMOI'O HHCITeKTOpa 

B npeUH3HOHHOM CITeKTpOMeTp!fqeCKOM 1'p8Kl'e C !\JOpM~pOB8HHeM Clfi'HanoB Ha 

RC -!jlHnbrpax. 

fipenpHBT 06be,lllllleHBoro HBCTII'fYT8 ll,llepBhiX HCCJ18AOB8HJII. 

Jlyi5Ha, 1970 

Antyukhov V.A., Semenov B.Yu. P13-4979 

Pulse Pile-Up for a Precision Amplitude Spectrometer 
with RC-Filters 

A device for generating a signal blocking the triggering of 
the amplitude analyser in the case of pile-up events (the pile-up 
inspector) is described. The requirements to its characteristics are 
considered, the functional and principal circuits are given, the re­
sults of experiments are discussed. 

The logarithmic dependence of the blocking pulse duration 
upon the input signal amplitude, the absence of the self-dead time, 
a wide dynamic range of input signals (up to 1000), the conserva­
tion of the performance characteristics at high counting rates provi­
ded a high efficiency of applying the abovesaid inspector in the 
precision spectrometer channel when pulses are shaped with 
RC-filters. 

Preprint. Joint Institute for Nuclear Research. 
Duhna, 1970 



BBelleHHe 

f1 OBbillleHHe Tpe60B8HHH K TO'IHOCTH H3MepeHHSI aMITnHTYilHbiX CIT!)KTpOB, 

TaK~e KaK H He06XOilHMOCTb ee COXpaHeHHSI ITpH yaenH'leHHH BXO/lHbiX 3ar­

py30K crreKTpoMeTpa, aacTaBnSIIOT yllenSITb cepbe3Hoe BHHMaHHe rrpo6neMaM 

60pb6bi C rrorpelllHOCTbiO H3-3a Hano~eHHH, B03HHK8IOllleH B peaynbTaTe H3-

MepeHHH CYMM HMITynhCOB BMeCTO Tpe6yeMOPO H3MepeHHSI 0/lHHO'IHbiX CHP­

HanOB, flpH Bb!COKHX Tpe6oaaHHSIX K TO'IHOCTH C rrorpelllHOCTb!O H3-38 Hano­

~eHHH ITpHXO/lHTCSI C'IHT8TbCSI lla~e B cnyqae yMepeHHbiX 3arpy30K, ITpH 

yBenH'leHHH ~e 3arpy30K 9T8 ITOrpelllHOCTb MO~eT CT8Tb OCHOBHOH, C IlOr­

pelllHOCTb!O H3-3a Hano~eHHH 6opiOTCSI0 B ITepByiO O'Iepellh, yMeHbllleHHeM 

llnHTenbHOCTH H3MepSieMOPO CHPHana rryTeM IlpHMeHeHHSI COOTBeTCTBYIOlllHX 

$HnbTpOB H aneMeHTOB CBSI3H Me~llY ycHnHTeneM H aHanorO-UH$pOBbiM rrpe­

o6pa30B8TeneM (Allf1), 01lH8KO H3-3a He06XOilHMOCTH COXpaHeHHSI Bb!COKOPO 

OTHOllleHHSI CHPHan-lllyM B CHCTeMe YK838HHbiif IlYTb HMeeT rrpellen IlpHMe­

HHMOCTH. llanbHeiilllee CHH~eHHe 9TOil: rrorpelllHOCTH MO~eT 6b!Tb ocymecT­

aneHO IIyTeM HCIIOnb30B8HHSI YCTpOil:CTB, OI103H810lllHX H OT6paCbiB810lllHX 

Hano~eHHbie C06biTHSI ( HHCileKTOpOB Hano~eHHH), 
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3a IIOCJie.O.HHe f'O.O.bl HHCIIeKTOpbl H8JIOll<eHHH IIOJIY'IHJIH 60JibWOe pac­

' 
IIpOCTpaHeHHe. p aapa60T8HO MHOf'O IIp!!60pOB0 pa3JIH'I8IOWHXCSI THIIOM HaJio-

l!<eHHH0 KOTOpble OHH OII03HaiOT H OT6paCbiB&:OT0 CIIOC06aMH OII03H8HHSI Hano­

/1-13/ 
ll<eHHii, cxeMHbiMH peweHHSIMH 0 xapaKTepHCTHKaMH • O.o.HaKo HH O.O.HH 

H3 9THX IIpH60pOB He Y.O.OBJieTBOpSieT IIOJIHOCTbiO TeM Tpe60B8HHSIM 0 KOTOpble 

.O.OJlli<Hbl IIpe,O.'bSIBJlSITbCSI K HHCIIeKTOpaM HaJIOll<eHHH .O.JISI CHCTeM C !jlopMHpO­

B8HHeM CHf'H8JlOB Ha RC -!jJHJibTp~X, oco6eHHO .O.JISI CHCTeM rrpeUH3HOHHOf'O 

xapaKTepa. 

Dpeli<.O.e 'leM IlpHCTYIIHTb K !jJOpMyJIHpOB8HHIO Tpe6oBaHHH K HHCIIeKTOpy 

nanoll<eHHA .O.JISI CHCTeMbi c RC -!jJHJ1bTpaMH, yTO'IHHM HeKOTOpbie orrpe.o.ene-

HHSI. 

Han o lK e H He - cnyqaft cyMMHpoBaHHSI .O.Byx HJIH 6onee HMrryJ1bCOB, 

IIpH KOTOpOM IIOI'peWHOCTb OT H3MepeHHSI CYMM ( BMeCTO Tpe6yeMOf'O H3Me­

peHHSI O.O.HHO'IHOf'O CHf'Hana) 6y.o.eT rrpeBbiW8Tb IIO a6COJIIOTHOMY 3Ha'leHHIO 

M8KCHM8JlbHO .O.OIIyCTHMyiO IIOI'peWHOCTb ( /'!. ) • 

nnHTeJibHOCTb HMIIyJibCa (tH) - HHTepBaJI BpeMeHH, IIpH KD-

TopoM y.o.oBJieTBOpSIIOTCSI cooTnoweHHSI IV (t)t= t 
11 

BpeMeHH8SI !jlyHKUHSI CHf'HaJia) • 

I = !'!.H I V(t) t>t \<!'!. (V(t)­
H 

nnHTeJibHOCTb crra.o.a HMIIYJibCa (tc 

paBHblH t c t H - t !jl' f'.O.e t !jJ - .O.JIHTeJibHOCTb !jlpOHT8 HMIIyJ1bca •. 

B CHCTeMe c RC -!jlopMHpoBaHHeM CHf'Hana ocHoBHaH .o.onH H3 o6we-

ro 'IHCJia Hanoll<eHHH rrpHHa.o.nelKHT HaJiol!<eHHSIMH Ha crra.o. ( H6o t c =( Bt- 20) t !jl), 

II09TOMY C HHMH 0 B IIepByiO O'lepe.O.b 0 H CJie.o.yeT· BeCTH 6opb6y. 

3a.o.aqa HHCIIeKTOpa H8J10ll<eHHii Ha crra.o. COCTOHT B TOM, 'IT06bl He 

.O.OIIyCK8Tb Ha aHaJIH3 CHf'H8Jlbl C rrorpeWHOCTbiO H3-38 H8JIOll<eHHH 60J1bWeR, 

1 H 0 Hao6opOT0 He OTKJIOHSITb OT 8H8JxH38 CHf'H8Jlbl C J;leJIH'IHHOH 
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STOH norpe!IIHOCTH M8Hblll8H f1 • C y'leTOM Jl8HHOI"O Bbillle -onpeJleneHHSI 

JlnHTenbHOCTH HMnynbCa 38Jl8'1Y HHCITeKTOpa ~O*HO C~OpMynHpOB8Tb H HHa­

'le, A HMeHHO, C'IHT8Tb ee COCTOSI!II8H B TOM, 'IT06bi o6ecne'IHB8Tb 6.r;IOKH-

pOBKY cneKTpOMeTpa nocne npHXOJla HMITynbCa Ha HeKOTOpoe BpeMSI, H83!>1-

aaeMoe apeMeHeM 38IIIHThi t ) , KOTOpoe JlOn*HO BCSI"Jla 6b!Tb paBHb!M 
3 

JlnHTenbHOCTH ITpHIII8Jllll8I"O HMnynbCa 

t 
,3 

t 
H 

( 1) 

HeyJloBneTaopeHHe paaeHCTBa (1) 6yJleT npHBOJlHTb n116o K yaenH'l:eHHID nor-

pe!IIHOCTH 113-38 HanO*SHHH, eCnH t <t , n1160 K HeonpaBJl8HHOMY CHH-
3 H 

*SHHID HHT8HCHBHOCTH pei"HCTpaUHH, ecnH t > t • EcnH JlnHTenbHOCTb 
3 H 

CHI"Hana 38BHCHT OT 81"0 aMnnHTYJlhi, TO Bblp8*8HHe ( 1 ) cneJlyeT 38nHC8Tb 

B BH)le: 

• 
(2) 

H noTpe60B8Tb ero YJlOBneTBOpeHHSI npH nro6oii: aMnnHTyJle BXOJlHOI"O CHI"Ha-

na B npe)lenax JlHH8MH'l8CKOI"O JlHana30Ha HHCneKTOpa. 

nnsr 6onbiiiHHCTBa CHCTeM c RC -~HnbTpaMH t H ( v 0 ) xopomo an-

npoKCHMHpyeTCSI norapH~MH'ISCKOH 38BHCHMOCTbiD (npSIMOH nHHH,eA B KOOp-

JlHHaTax t , Ig V 0 ) • Ha p11c, 1 H306pa*eHhi noJlo6Hhie annpoKCHMaUHH 
H , 

B ycnOBHSIX, OI"OBOpeHHb!X B nOJlnHCH K pHCYHKy. flpSIM8SI "1" XOpO!IIO an-

npOKCHMHpyeT HCTHHHYID 38BHCHMOCTb annoTb JlO JlHH8MH'l8CKOI"O JlHana3o­

Ha aMnnHTYll BXOJlHb!X CHI"Hanoa, paBHOI"O 1000 ( ( V cVmin = 10 MB) o (JiCTHH-

Hhle 3H8'18HHSI t H ( V O ) , 0603H8'18HHbie 3H8'1KOM .. 0", Mano OTKnOHSIIDT-

CSI OT annpOKCHMIIpyiomeii: UpSIMOH) o 0)lHaKb <ITO He BbiiTOnHSISTCSI )lnSI 38BH­

CHMOCTeii: 2,3 H 4. HanpHMep, npSIM8SI '4" XOpO!IIO annpOKCHMHpyeT HCTHH­

HYIO 38BHCHMOCTb nHIIIb JlO JlHana3oHa HeCKOnhKO 6onbmero, '!:eM 100. ITos­

TOMY B JlHana30He BXOJlHb!X CHI"Hanoa, 60nblll8M 100, uenecoo6pa3HO JlnSI 
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PHc.1. fpa$HKH, annpoKCHMHPYIOIIIHe aaBHCHMOCTb llnHTenbHOCTH HMnynbca 

OT aMnnHTYJlbi npH CBSI3H ycHnHTenSI H AUTI 'lepea RC -ueno'IKY c 

nocTOSIHHOit apeMeHH ( T 08 ), paaaoit 6,5 MKCeK; 1 - npH <flopMHpo­

aaHHH CHI"'Hana aa npoCTbiX RC -<flHnbTpax ( CR = RC = T = 1 MKCeK) 

H f'l = 2 MB ( 0 - HCTHHHbie 3Ha'!eHHSI t H ( V
0 

) 1 paCC'IHTaHHbie 

no BpeMeHHOH <flyHKUHH CHI"'Hana -

t t t 
V ( t) = - O, 7 V0 [ ( 1 + 5,5 --- ) exp ( - --) - exp ( - T- ) I , 

T T CB 1141 2,3 H 4 - npH <flopMHpoeaHHH CHI"'Hana aa aKTHBHhiX RC -<flHnbTpax 

H llpH f'l , COOT5eTCTBe.ijH01 paBHbiX 2,4 H 6 MBo 
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9TOrO cnyqa~ nnHTenbHOCTb HMnynhCa cqHf8Tb noCTO~HHOft 

(nyHKTHpHa~ np~Ma~ '5' Ha pHC, 1), 

C yqeTOM (2) ace CK838HHOe 0 t H (V0) MO:lKHO nonHOCTb!O OTHeC-

TH K t ( V ) • TaKHM o6pa3oM, nnH paccMoTpeHHbiX ycnoaHll: ¢opMHposa-
3 0 

HHH HMnynbCOa Tpe6yeMaH 3aaHCHMOCTb apeMeHH 38UlHTbl HHCneKTOpa OT 

aMnnHTYUbl aHanH3HpyeMoro CHrHana npeJJ.CTaan~eTC~ Ha nnOCKOCTH . t 
3 

lg V 
0 

a o6meM cnyqae TpeM~ oTpe3KaMH np~MbiX1 HanpHMep, a, 5 .H 4. 

B 60nhlllell: caoell: qacTH t 
3 

( V0 ) non:lKHa HMeTb norapH¢MHqeCKHA xapaK-
. . /1-13/ 

Tep 1 a TO apeM~ K8K a H3BeCTHb!X aaTOpaM no ny6nHK8UH~M npH60paX 

BpeM~ 38lllHTbl nH60 noCTO~HH01 nH60 mmeftHO 3aaHCHT OT aMnnHTYUbl axon-

Horo CHrHana. 

OnHCbraaeMhiH a HacTo~mell: pa6oTe HHcneKTOp o6ecneqHsaeT c xopo­

lllHM npH6nH:lKeHHeM abinOnHeHHe paaeHCTaa (2) 1 HMeeT a03MO:lKHOCTb pa6o­

Tbl B 6onblll0M .llHana3oHe aMnnHTy .ll aXOJlHbiX CHrHanoa ( annOTb .llO :P{)QQ) 1 

qTo oco6eHHO B8:lKHO npH npHMeHeHHH ero a npeUH3HOHHb!X CHCTeMaX, flpH-

6op npaKTHqecKH He HMeeT co6cTseHHoro MepTBoro speMeHH. 

~yHKUHOHanbHa~ CXeMa HHCneKTopa 

~YHKUHOHanbHa~ CXeMa HHCneKTOpa H306pa:lKeHa Ha pHC, 2, flpH60p 

co.llep:lKHT: 6noK .llHCKPHMHHaUHH H norapH¢MHposaHH~ DJIY, KOTOpbrll: o6ec­

neqHsaeT .llHCKpHMHH8UHJO no HH:lKHeMy ypOBHJO H norapH¢MHqecKoe npeo6-

pa30B8HHe BXO.IlHOrO CHrHana, ¢opMHpOBaTenb ~. CT8H.Il8PTH3Hpy!OlllHH HM­

nynhC c DJIY no aMnnHTyne H .QnHTenbHOCTH, nHHeftHhie sopoTa JIB, B Ko­

TOpbiX HMnynbC CTp06HpyeTC~ ( C nOMOUlb!O HMnynhCa ynpasneHHH1 nOCTynaJO­

mero OT ¢opMHPOBaTen~ ~) H cyMMHpyeTCH c nbe.QecTanoM, cxeMhi npeo6-

pa3oBaHHH aMnnHTyna-speM~ AT1 H AT2, ¢opMHpyJOmHx ahrxonHoll: CHrHan 

C .QnHTenbHOCTbJ0 1 nponopuHOHanbHOft aMnnHTy.Qe aXOUHOro, CXeMy CyMMHpO­

BaHHH HJIH, ocymecTBn~JOmyJO norH'lecKoe cyMMHpoaaHHe CHrHanoa c AT1 
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PHc.2. <l>yHKUHOHaJihHaSI cxeMa H apeMeHHbre JIHarpaMMbi pa6oTbi HHcnex­

Topa HanO)KeHHit Ha CD8Jl C not'apHcllMH'IeCKOit 38BHCHMOCTblO BpeMe­

HH 38IUHTbl OT aMDIJITYJlbl aHanH3HpyeMOl"'O CHl'Hana. 
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l ..... 

H AT2 H HX cTaHAapTH38UHIO no aMnnHTyAe. JierKo aaMeTHTb, "'TO AaHHa£1 
( 

CXeMa o6ecne'lHBaeT peanH38UHIO 38BHCHMOCTeH, TIO,l:lOOHhiX H30opa)I(9HHhiM 

Ha pHc. 1. ITpH STOM peanHaauH£1 HaKnOHHoro y'laCTKa rpa¢HKa o6ecne'lH­

aaeTCSI uenO'lKOH llJIY -JIB-AT1-11 JII1, a ropH30HTanhHOI'O - UeTIO'lKOH llJIY­

<t>-AT2-l1JII1. PerynHpOBKOH nbeAeCTana JIB H paapSI.IlHOro TOKa AT1 AOCTH­

raeTCSI coanaAeHHe rpa¢HKOB aaBHCHMOCTeH t H ( V 
0 

) H t 
3 

( V 
0 

) • Bbmon­

HeHHe B paCCM8TpHBaeMOM ycTpOHCTBe B K8"19CTBe nepBOH onepaUHH AHCKpH­

MHHHpOBaHHSI o6ecne'lHB89T HOpManhHOe ¢YHKUHOHHpOB8HHe ero B ycnOBHSIX 

CHnhHoro ManoaMnnHTYAHOI'o ¢oHa (wyMa). OnepaUHSI CTpo6HpoBaHHSI (yKo­

po'leHH£1) HMTiynbCa C llJIY yaenH'lHBaeT CKB8)1(HOCTb CHI'HanoB, TIOCTynaiO­

WHX Ha cxeMhi AT1 H AT2, nOBhiWa£1, TaKHM o6pa30M, HX aarpyao'leyiO 

cnoco6HoCTb, 

ITpHHUHTIHanbHa£1 cxeMa HHcneKTopa 

ITpHHUHTIHanhHa£1 cxeMa HHcneKTopa H3o6pa)l(eHa Ha pHc. 3. BnoK 

AHCKpHMHH8UHH H norapH¢MHpOB8HHSI ( llJIY) CO,l:lep)I(HT 11 TpaH3HCTOpOB 1 

4 CTaoHnHTpOHa H 2 AHO,l:l8, C TIOMO!UbiO nepeKniO'laTenSI IT 1 B03MO)I(H0 AHC­

KpeTHOe H3M9H9HHe ypOBHSI LlHCKpHMHHBUHH B npeaenax OT 10 AO 100 MB 

c war oM 10 MB. 

B cocTaB nHHeHHhiX aopoT (JIB) BXOASIT TpaH3HCTOphi T 
12

-T 
14

• T 
12 

H T 
13 

BhmonHSIIOT ¢YHKUHH SMHTTepHhiX noBTOpHTeneA, T 
14 

- ¢YHKUHH To­

Koaoro KniO'la, ynpaBnSIIOIUero aenHTeneM R2 • ng. EcnH T 14 3aKpbiT, TO 

llOCTyTiaiOIUHH Ha BXOA JIB CHI'Han TIO'lTH 6e3 ocnaoneHHSI nepe,l:laeTCSI Ha Bhi­

XO.(l. EcnH )l(e T 
14 

OTKphiT, To KoS¢q!HuHeHT nepena'lH CHI'Hana nenHTeneM 

R 
2 

n9 HMeeT 3H8"19HHe, 6nH3KOe K Hyni0 1 BBHAY ManOCTH AHH8MH'leC-

KOI'O COllpOTHBneHHSI AHO,l:la B OTKph!TOM COCTOSIHHH, Tpe6yeM8SI BenH'lHHa 

llb9AeCTana nHH9HHhiX BOpOT ( V n ) o6ecne'lHBaeTCSI COOTBeTCTBYIOIUHM Bhi-

6opOM pe3HCTopa R 1 
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0CHOBOH <jlopMHpOBaTenR <J> HBnHeTCH OAHOBH6paTOp Ha TyHHenbHOM 

AHOAe T n1. TpaH3HCTOp T 15 COBMeCTHO c ~opa'IHB8IOIUeH RC -uenO'IKOH 

( R
3

, C l ) <jlopMHpyeT CHI'Han 3anycKa OAHOBH6paTopa. llH<jl<jlepeHUHanbHbiH 

ycHnHTenb T
18 

H T
17 

o6ecne'IHsaeT nocneayiOmee ycHneHHe cHrHana oaHo­

BH6paTopa. T 
18 

BblllOnHHeT <jlyHKUHH 9MHTTepHOI'O IIOBTOpHTenH. 

CxeMa AT2 BKnJOqaeT B ce6H TpaHSHCTop T 
19 

, <i>YHKUHOHHpyiOIUHH 

npH nORBneHHH CHI'Hana B peMHMe 9MHTTepHOI'O noBTOpHTenH, 38pR.LIHYIO eM-

KOCTb C H paapRAHoe conpoTHBneHHe R4 • Ha BbiXoae cxeMbi ycTa-
2 

HaBnHBaeTCH 9MHTTepHbiH IIOBTOpHTenb Ha TpaH3HCTope T 
20 

• CxeMa AT1 

BhmonHHeTCH aHanorH'IHO cxeMe AT2 H oTnH'IaeTCH OT Hee nHlllb HOMHHa-

naMH HeKOTOpbiX sneMeHTOB. 

OnepaUHH l1nl1 ocymeCTBnHeTCR Ha AHOAaX n18 H -n17 • BcH rrocne­

AYIOIU8H '18CTb CXeMbl (T 
23

-T 
28

) npeAH83H8'1eHa AnSI <jlopMHpOB8HHH CHI'H8-

na, T.e. anH CT8HA8pTH38UHH ero aMnnHTY.Libl 1 o6ecne'l:eHHH Heo6XOAHMOI'O 

' HaqanbHoro ypoBHH, yKopo'leHHH speMeHH HapacTaHHH <jlpoHTa H crraaa. B 

COCT8B HHCneKTOpa BBeAeH T8KMe He OTpaMeHHblll H8 <jlyHKUHOHanbHOH CXe­

Me CTpenO'IHbiH IIpH60p C nepeKniO'IaTeneM D2 H nHHeHHbiH HHTeHCHMeTp Ha 

TpaHSHCTopax T
27

-T
29 

• B TpeTbeM nonoMeHHH nepeKniO'l:aTenH CTpenoq­

HbiH npH60p noK83biBaeT npoueHT H8nOMeHHbiX C06biTHH no OTHOllleHHIO K 

06IUeMy 'IHCny HX1 B nepBOM H BTOpOM - HHTeHCHBHOCTb BXO.LIHbiX CHI'HanoB 1 

4 5 
COOTBeTCTBeHHO, 10 H 10 co6/ceK H8 lliKany npH6opa, nOCTyiiaiOIUHX CO 

CXeMbl <jlopMHpOBaTenH <J>, T.e. no CyiUeCTBY HHTeHCHBHOCTb CHI'HanOB B 

TpaKTe C 8MIInHTYAOH, npeBbllli8IOIUeH ycTaHOBneHHbiH ypoBeHb AHCKpHMHHa-

UHHo 

XapaKTepHCTHKa HHCIIeKTopa 

TiiJOBepKa pa60Tbl HHCIIeKTOpa OT reHepaTOpa C.LIBHHYTbiX HMIIynbCOB1 

/15/ 
a T8KMe B pa60'IHX ycnOBHHX B COCT8Be npeUH3HOHHOI'O Tp8KT8 noKa-

11 
I 
I 
I 



\. 

aana xopomee coanaueHHe aKcrrepHMeHTanhHO cHgTOH aaaHCHMOCTH t 
3 

(V
0 

) 

C Tpe6yeMOH pacqeTHOH, UpaKTHqecKOe OTCyTCTBHe y UpH6opa C06CTBeHHOPO 

MepTBOPO BpeMeHH, Bb!COKYIO TOqHQCTb ycTaHOBKH ypoaHg UHCKpHMHHBUHH H 

rrocneJlyromee ePo. coxpaHeHHe npH aoaueftCTB:~Ii paanHqHbiX aoaMymaromHx 

4>aKTOpOB 0 B TOM qHcne H rrpH yMeHbllieHHii CKBa}I{HOCTH BXOJlHb!X CHPHanoB, 

UOnHOe COXpaHeHHe pa60TOCUOC06HOCTH HHCileKTOpa B ycnOBHgx 6onblliHX 

4 
BXOJlHbiX aaPpyaoK, BUnOTb UO 7•10 HMU/CeK 1 Bb!COKYIO a4>4!eKTHBHOCTb ePO 

IlpHMeHeHHH B yKaaaHHOM TpaKTe UpH HHTeHCHBHOCTgX BXOUHb!X CHPHanOB UO 
8 3 

20·10 -80·10 HMn/ceK. 

Ha pHc. 4 npaaeueH a KaqecTae npHMepa cneKTp nHHHH 1,33 Maa 
3 . 8 

6°Co , cHgTbiH rrpH aappy3Ke 10 H 20•10 HMU/CeK C HHCITeKTOpOM H 

6ea HePo. PaccMoTpeHHe pHCYHKa noaaongeT cuenaTb cneuyromHe BhiBOJlhi: 

1. B OTCyTCTBiie HHCUeKTOpa UpH yaenHqeHHH HHTeHCHBHOCTH BXOUHbiX 

3 3 
CHPHanoB OT 10 UO 20.10 HMU/CeK (cOOTBeTCTBeHHO KpHBbie I H II) B 

CUeKTpe IlOHBngiOTCg BCe BHUbl HCKa}l{eHHH0 THUHqHbie ung HCK8}1{eHHH 0 o6yc-

noaneHHbiX H3MepeHHeM Hano}l{eHHbiX HMUynbCOB, a HMeHHOt YXYJlllleHHe paa­

x/ 
pemeHHg, CMemeHHe rronO}I{eHHg MaKCHMyMa IlHKa cneKTpa , IlOHBneHHe 

HH3K03HepPeTHqecKoro "uneqa'. 

2. AHanorHqHoe yaenHqeHHe HHTeHCHBHOCTH B UpHCYTCTBHH HHCUeKTOpa 

' He Bbi3biBaeT aaMeTHb!X HcKa*eHHH crreKTpa (KpHBbie I H Ill) . 

8. BBeJleHHe B TpaKT. HHCUeKTOpa UpH npoqHX paBHbiX ycnoaHgx UpHBo-

UHT K yaenHqeHHIO cqeTa B IlHKe CITeKTpa 38 TO }l{e BpeMH 3KCIT03KUHH 1 

H60 UpK 3TOM yaenHqHaaeTcg BepOHTHOCTb perHCTpaUHH HeHCKa}l{eHHbiX Ha­

no}l{eHHHMH C06biTHH H3-aa OTKnOHeHHH HanO}I{eHHbiXo 

KoHCTpyKTHBHO I1pH6op BbiUOnHeH B lliaCCH 6noKa OT CTOHKH 'BHlliHH" 

2 
c paaMepoM no nepeuHeH naHenH 160 x80 MM • 4>yHKUHOHanbHbie yanbi npH-

2 
6opa BhmonHeHbi Ha oTuenhHhiX rrnaTax paaMepoM 72 x82 MM , paaMemeHHbiX 

B 06'heMe lliaCCH 6noKa (pHC, 5). 

x/ 
CMeUieHHe nono*eHHH MaKCHMyMa ITHKa cneKTpa npH yBenHqeHKH aarP.y3KH 

arrpaao, a He aneao, KaK, Kaaanocb 6bi, uon*HO npoH30HTH, o6ycnoaneHo 
HanO}I{eHHHMH Ha 3TanoHHbiH HMITynbC CHCTeMbl CTa6HnH3aUHH CileKTpOMeTpa. 

i 12 
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I ---,-

PHc.4. 

llllll 1,33 Ha~ 

1,5· 3· 3 

1,3·10Z___!_.!!.!!!.=~~,__J---H--~~ 

\ 

~5·10 

)C )C 

1555 1560 1565 1570 , 1575 N~KAHAflA 

CneKTP 1IHHHH 1,33 Msa 6° Co : I - 6ea HHcneKTopa npH HHTeH­

CHBHOCTH BXOJlHbiX CHI'H81IOB 103 
HMn/ceKj II - 6e3 HHCUeKTOpa npH 

HHTeHCHBHOCTH 20·103 HMn/ceKj 10 - C HHCUeKTOpOM npH HHTeH­

CHBHOCTH 20•103 HMn/ceKo 1 - yXyJlWeHHe paapeweHHSij 2 - CMewe­

HHe ll01lO~eHHSI M8KCHMYM8 llHK8 ClleKTpa, 3 - o6pa30B8HHe HH3Ko-

9HepreTH~eCKOf'O 'nne~a'. 

13 
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l A aTop hi npHHOCSIT 6narOilapaocT& B.T. ~aqeaxo, npHHHMaBIIIeMy yqac­

THe a H3roToaneHHH H aanallKe npH6opa, a Tax*e A.H.CHaaeay aa pSIIl no­

ne3Hh!X 3aMeqaHHH. 
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