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3KcnepKMeHTanbH8H YCT8HOBK8 

CneKTpoMeTp C6CTOHT B3 BAKYYMHOro ceKilBOHBpOBAHHOrO TpaKTA,HMeiOIIlero BHyT

peHHHA .llH8M8Tp 150 MM, .llBYX •6aaOBbiX' CUHBTHnm!UHOHHbiX C'I~T'IHKOB S 
2 

H Sa" 

.llAIOIIlHX CHrHSnbl 'cTapT' H CTOII' .llnH BpeMH-aMIInHTY.IlHOrO KOHBepTopa; 6 CUHH

THnnHUHOHHbiX C'I~T'IHKOB, Bbl.llSnHIOIIlHX IIOn83Hbl8 C06biTHH; CHCTSMbl aneKTpOHHbiX 

CXeM, ocymeCTBnHIOIIlSlt OT6op 3THX C06biTHA .llnH BpeMSHHOrO asanHaa; BpSMH-aM

IInHTY.IlHOrO KOHBepTopa; SMIInHTY.IlHOrO asanH38TOp8 H CHCTSMbl CTa6HnH38UBH •. 

Pacnono~esHe TpaKTa H C'I~T'IHKOB B aKcrrepHMSHTan&HOM aane noKaaaso sa 

pHc. 1. BaKyMHwA TpaKT rrpe.ncTasnseT co6oll sa6op .lliOpaniOMHHHeswx Tpy6 c BHyT

pesHHM .llHSMSTpOM 150 MM paanH'IHOA .llnHHbl (oT 1 .llO 2,7 M). TaKSH KOHCTpyKUHH 

ll03BOnHeT B T8'18HH8 KOpOTKOrO BpeMSHH (5-15 MBH) H3M8HHTb .llnHHY TpaKTa. 0T

KS'IKS TpaKTS rrpOH3BO.IlHTCH llBYMH HSCOC~MH THUS BH-461 llO ):laBiieHHH 0,2 MM pT.CT. 

38 BpSMH llOpH.IlKS 10 - 20 MHH. 

Dy'IOK aapH~SHHbiX '18CTHU OT CHHXpOUHKnOTPOHa na6opaTOPHH HASPHbiX rrpo6-

neM OH51H asanHaHpyeTcH no HMrryn&cy OTKnoHHIOIIlHM MarHHTOM, rrpoxonHT qepea 

KOnnHMSTOp B 38IIlHTHOA CTSHS H rrorranaeT Ha rrepByiO rpyrrrry H3 Tpex C'I~T'IHKOB 

S
1 

, S 
2

, S 
3

, CUHHTHnnHTOpbi KOTOpbiX HMSIOT p83M8pbi 35 X 35 MM. TonlllHHa CUHH

THnnHTOpa rrepBOrO '6aaoBoro• C'I~T'IHKS - 10 MM. TonlllHHbl CUHHTHnnHTOpOB S
1 

H S 
3 

Bbi6paHbl .llOCTSTO'IHO MSnbiMH .llnH YMSHbWSHHH MHOrOKpaTHOrO paCCSHHHH 

H paBHbl 0,5 MM KS~llblli. Ha· paCCTOHHHH 4,5 M OT rrepBOli rpyrriTbl C'I~T'IHKOB pacrro-

nO~SHbl ABA CUHHTHnnHUHOHHbiX C'leT'IHKa 8HTHCOBII8ll8HHA A 4 H A5 .Hx CURHTHn-

nHTOpbl HSXO.Ill'ITCH B BAKYYMS H rrpe.llCTaBnHIOT C060ft .llHCKH AHaMeTpOM 140 MM C 
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OTBepeTaeM no UeHTpy JiaaMeTpOM 22 MM. TomnaHa enaHTannsiTopa e'l~T'IaXa A 
4
-l0MM, 

A 5 - 20 MM. PaaMepbl oTeapeTall: Bb16paHbl e TeM pae'IAToM, 'IT06bl 

qaeTaUbl, npOXOJlHmae qepea Hax, He nonanana H8 eTeHXa Tp8XT8 H8 MaxeaManbHOII: 

nponeTHOII: 6aae. noeneJlHSIH rpynna eoeTOHT 83 Tpex e'IAT'IaXOB S
8 

,S
7

, S 1 

C'IAT'IaX SB BblnOnHH!T ponb BTOporo '6aaoeoro' e'IAT'Iaxa. Ero euaHTHnnHTOp 

BblnOnHeH B BHJle JlHeXa Jla8M9TpOM 160 MM, TOnmaHOII: 45 MM, OH npoeMaTpaB89TeH 

JIBYMH fjloToyMHOlKHTenHMa (eM pae. Sa). C'll!T'Iaxa S 8 a s, enyJKaT nnH aexn10-

'19HHH fjlOH8 enyqaii:HblX eoenaJieHall:, HX euaHTannHTOpbl aMeiOT p83M9pbl 200 X 200 X 

X 10 MM X8JKJlbllt. B '6a30Bb1X' e'!AT'Iaxax s 2 H S8 aenonb3YJOTeH fjloTOYMHO-

JKaTena XP-1020, eo eeex oeTanbH~x e'!AT'IBXax - 56 AVP. 

Enox.-cxeMa anexTpOHHOA noraxa B exeMa exnJO'I9HBH e'll!T'IBXOB noxaaaHbi sa 

pae. 2. TpB 6bleTpbiX exeMbi coenaneHBA, HMeJOmBx paapeweHae 2 r • 5 HCex; 

CCI, CC2, CC3, o6paay10T norBqecityJO cxeMy ( S 1 + S 
2

- A
4

) + ( S 
2 

+ S 
3 

-A 
5
), 

ltOTOpaH CnyJKBT JlnH BbiJleneHaH UeHTpanbHOrO ny'llta B 0JlHOBpeM9HHO HBnH9TCH MO

HaTOpOM. CBrsan c BbJxona cxeMbl CC4 e cnyqae npoxoJKnesBH aapHJKessoll: qacTB

Ubl qepea C'IAT'IHKB S 1 , S 
7 

, S 1 nocTynaeT sa exeMy 'aopoT' ( CB) s oT

xpblaaeT ee Ha epeMH 70 seeK. Ha npyroll: axon cxeMbl CB noeTynaeT cBrsan co 

cxeMbl CC3. Carsan c BbiXOJla CB o3saqaeT npoxoJKnesHe 'IBCTHuell: ecero TenecJton8 

C'IAT'IHXOB T81tHM o6p830M 0 'ITO p8CCTOBSae '18CTHUbl OT CT9BXB Tp8XT8 BCerJl8 6onbW9 

15 MM. 3TOT CllrBan, npOXOJlH qepe3 CX9Mbl THn8 'ana', 0Titpb1B89T naseii:Bble CX9Mbl 
/1/ . 

nponyCX8SHH ( Cn) 0 XOTOpble nponycX810T CHrHanbl OT 6830BbiX C'I~T'IHXOB S 
2 

/2/ 
a S I Ha BXOJlbl Bp9MH-8MnnHTYJlHOrO XOHB9pTOp8 , npeo6p83YJOmero Bp9MH npone-

T8 'lacTHU B aMnnHTYJlY BbiXOJlSOrO eHrBana. Llna~enbHOCTb BOpOT nHseAHblX CXeM 

nponyCX8HHH COCT8BnH9T 35 SCeX. CHrsanbl C XOHB9pTOpa noJiaJOTCH 88 aMnnBTYJlHbllt 

asana3aTop 'TeHaop-4'. 

BpeMessoe pa3pewesae cnexTpoMeTpa 

0CSOBSbiMR n8p8MeTp8MH cneXTpOMeTp8 '18CTBU no BpeM9HH nponeT8 HBnHJOTCH 

epeMessoe p83pewesae a ceeTocHn8 • lJacTo S8B6onbwae TpyJIHOCTH npa nony'leHBa 

xopowero BpeM9HHOrO p83peweSHH B03HHXaJOT B CBH3a C He06XOJlHMOCTbiO HMeTb 

6onbWYIO ceeTocany ( 6onbwae pa3Mepbl 2-ro 6830Boro C'll!T'IaK8). EenB B JtaqeeTBe 

2-ro 6a;;ioBOrO C'il!T'IHita HCnOnb30BaTb CUaHTHnnHUBOHHbllt C'IAT'IIUt 06bi'IBOA l'!OH-

• 4 

I " 

eTpyKUHH, B XOTOpOil fjlOTOYMHOlKHT9nb 'npOCM8TpHBaeT' eUHHTHnnHT• 

pRe. 3 6) 
0 

TO BpeMH M9JKllY nOHBn9HHeM eHrH8nOB C 6830BbiX C'll!T 

t• rr-+ux/c, 

rae r - epeMH nponeTa '18CTHU, :l - p8CCTOHHR9 TO'IKH BbiCBe'l 

ItaTOlla, ~n - noxaaaTenb npenoMneHHH cUHHTHnnHTopa, c - ( 

npH p83Mepe CUHHTHnnHTOpa 15 x15 CM pa36pOC eenH'IHHbl t H3 

qaCTHU B pa3Hb19 TO'IXH eUHHTRnnHTOpa npeBbiWaeT J Heex. Ha 

c'll!T'IHXOM 6blno nony'leHo paapewesae 1, 25 He ex. 

nepBOHa'lanbHO anH yMeBbW9HHH 9TOrO paa6poca 6bin Benoni 

·XOHCTpyXUHH KOTOpOrO noxa38H8 Ha pHc.3e. Os COQTOHT H3 CUHHT 

CT8BnHJOmero Co6oll: BOrHyTyJO UHnHSllpH'IeCXYIO nRH3Y llH8M9TpOM 1 

soft 40 MM B uesTpe H 60 MM no xpaHM. 4>oTOX8TOll fjloTOYMHOJKH1 

118 p8CCTOHSaH 100-120 MM OT CUHSTHnnHTOpa. P83Mepbl B fjlopM< 

Bbl6'p8Hbl B3 cnellYIOWBX C006paJK9SBll:: MaXeRManbSOrO eB9TOC60p8 1 

fjloxycapOBXB CB9T8 88 fjlOTOX8TOll a KOMfi9HC8UBa Xp89BbiX afjlfjleKTO!! 

B C'I9T'IBX! T8XOA XOHCTpyXURH Bp9M9HHOII: pa36poe a3-38 npoeTp8He 

aeneHBH qaeTau He npeBbiWaeT 0, 1 scex. LlnH npeo6p8aOB8HHH epe1 

llY 6bln Henonb30B8H KOHBepTOp e KOMU9HC8URell: 8MnnBTYllHOrO p831 

MOWbiO aToro C'19T'IHK8 6bmO nony'leHo apeMeHsoe p8apeweHBe 0, 

l18nee 38 speMessoe p8apewesae cnexTpoMeTp8 npaHHM8eTeH wap1 

Te nax8 oT ynbTp8penHTaBacTcxax anexTpOHOB ( m I m 0 • 330). 

aes cnexTp no epeMesa nponeTa ny'lxa '18eTHU, coaepJKamero w 

68ae 13,5 M. 

Kax BBllSO aa ~ac.4, anexTposSbill: nax paaaeoes. npa ace< 

9TOrO HBneSHH BbiHCHBnOeb, 'ITO nax p83llBOeH TOnbXO B TOM en~ 

non8l189T S8 xaTOll fjloToyMSOJKBTenH. P83l1BoeHRe anexTpossoro ru 

BRTb TeM, 'ITO anexTpOsbl ny'IX8, nonaa8H sa 4>3Y, Jl8IOT 'lepel 

BXOJlHOM oxse 4>3Y 
1 

XOTOpblil npHXOllaT H8 fjloTOX8TOJl paSbW9, '19M 
131 

3To nHTOpa 83-38 38Jl9plKXB B BbiCB9'1aB8HHH CUHSTRnnHTOp8 

'ITO BTOpOll: anexTpOSSblll: nax CJlBHSyT OTSOCHTenbSO OCSOBBOro ~ 

enpaeo t B se~R3B'IecxyJO o6nacTb • ~> 1 ') H8 1,3 Heex. B ~ 

BOCTbiO ycTp8SHTb pa3JlB09BR9 fiHK8 Jl0CT8TO'IHO. npoeTbiM nyTeM, 

OT HCUOnb30B8HBH e'I9T'IRX8 T8XOA KOHCTpyXUHB. 
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Tpy auaMeTpoM 22 MM. Tomnuaa CllHHTHnnRTOpa C'li'!T'IHKa A 
4 
-l0MM, 

OTB9pCTHA Bhl6p8Hhl C TeM p8C'I~TOM, qT06hl 

HHX, He flOUBllBIIH HB CTeHKH Tp8KT8 H8 M8KCHM8llbHOA 

OClle.llHSIH rpynna COCTOHT H3 Tpex C'li'!T'tHKOB 8
8 

,S
7

, S
8 

OIIHHeT pOllb BTOporo '6830BOro• C'ti'!T'tHKa. Ero CllHHTHIIIIHTOp 

HCK8 llHSMeTpOM 160 MM, TOlllllHHOA 45 MM, OH npoCM8TpHB8eTCH 

enHMH (eM puc. 3a). C'ti'!T'tHKH S 8 u S 7 cnyJKaT ana ucxmo-

b!X COBflS.lleHHA, HX CllHHTRIIIIHTOpbi HMeiOT p83Mepbl 200 X 200 X 

'6830BbiX' C'li'!T'IHK8X S 2 K S
8 

HCflOllb3YIOTCH cj>OTOYMH0-

0 scex ocTanhaw'x C'li'!T'IBKax - 56 AVP. 

'nexTpOHHOA norHKH B CXeMa BKIIIO'!eHBH C'ti'!T'IBKOB llOK838Hbl H8 

biX cxeMbi cosnaaeaaA, HMeiOntRX pa3pemeaue 2 r • 5 .Hcex; 

paayiOT norHqecxyiO cxeMy ( S 
1 

+ S 
2

- A 
4 

) + ( S 
2 

+ S 
3 

-A 
5 

) , 

Bbl.llelleHHH neHTp8llbHOro nyqxa R OAHOBpeMeHRO HBIIReTCH MO

Bb!XOA8 cxeMbl CC4 B cnyqae npoxoJKneaua 3apaJKeaaoA 'ISCTR-

S 8 , S 7 , S 8 nocTynaeT a a cxeMy • BOpoT' ( CB) R oT-

S! 70 acex. Ha ApyroA BXOA cxeMbi CB nocTynaeT curaan co 

c BbiXoAa CB 03Ha'taeT npoxoJKneal!e 'ISCTHuelt scero Tenecxona 

·830M, 'ITO p8CCTOSIHHe '18CTHllb1 OT CTeHKII Tp8KT8 Bcerna 60llbllie 

llpOXOAH '!epe3 CXeMbl THna 'una', OTKpb!B8eT IIHHeAHbie CXeMbl 

, KOTOpb!e nponyCK8IOT CHrHSllbl OT 6830Bb!X C'ti'!T'IHKOB S 
2 /2/ 

MH-aMnnHTyaaoro xoasepTopa , npeo6pa3y10mero speMH npone-

YAY BbiXOAHoro CHraana • .UnRTenbHOCTb BOpOT IIHHeAHbiX cxeM 

!leT 35 HCeK. Curaanbi C KOHBepTopa nonaiOTCll H8 8MnliHTYAHbiA 

8MeTp8MH cnexTpOMeTpa '18CTR!l no BpeMeHR nponeTa liBIIHIOTCll 

He H CBeTOCHII8 • LfaCTO H8R60llbiDRe TPYAHOCTH llpH nonyqe.HRH 

0 P83peme.HHSI B03HHK8IOT B CBSI3R C He06XOAHMOCTbiO HMeTb 

6onbmue pa3Mepbl 2-ro 6a3oBoro C'ti'!T'IHKa). Ecnu B xaqecTse 

HKa HCnOllb30B8Tb CllHHTHIIIIHUBOHHbiA C't~T'IUK 06blqHoA l!!OH-

4 

• 

:;; 

i 
'\::~\ 

:A 

l:'r' 

1.' 

>' ' 

CTpyKllHH, B KOTOpO~ cjlOTOYMHOJKHTellb 'npOCM8TpHB8eT' CllHHTHllllliTOp C TOpU8 (eM. 

pHC, 3 6), TO BpeMSI MeJKny noH~neHHeM CHrHSIIOB C 6830Bb!X C'ti'!T'tHKOB 

t • f'" + nx/ c, 

rne r - speMH nponeTa 'ISCTHn, X - p8CCTOSIHHe TO'IKH BbiCBe'!HB8HHSI OT cj>OTO-

K8TOA8, ~n - noxa3aTenh npenoMneauH cuuaTunnHTopa, C - CKOpOCTb CBeTa. 

npu p83Mepe CUHHTHIIIISITOp8 15 xl5 CM pa36poc BeliH'tHHbl H3-38 nona.QSHHll 

't8CTHU B p83Hbie TO'tKH CllHRTHIIIIHTOpa npeBbllli8eT 1 Hcex. Ha OnbiTe C T8KRM 

C'to!'!T'IHKOM 6biiiO nonyqeao pa3pemeaue 1,25 acex. 

nepBOH8't8llbHO AilS! yMeHbllieHHll aToro pa36poca 6blll HCnOllb30B8H C'to!'!T'IRK, 

KOHCTpyKllHSI KOTOporo noK~38R8 H8 pHC.3B. 0H CO~OHT R3 CllHHTHIIIISITOpa, npeA

CT8BllliiOll!ero C060lt BOrHyTyiO llHIIRHApR'teCKYIO IIHH3y AHSMeTpOM 160 MM H TOIUilB

HOA 40 MM B UeHTpe H 60 MM no Kp811M, <lloTOK8TOA cjlOTOYMROlKHTeliSI llOMentaeTCSI 

H8 p8CCTOHHRH 100-120 MM OT CllHHTHIIIISITOpa, Pa3Mepbl II cjlopMa CllRHTHIIIISITOpa 

Bb16'p8Rbl 113 ClleAyiOntHX C006paJKeHRlt: M8KCRM8llbHOro CBeToc6opa OT CllHHTHIIIISIURR, 

cjloKyCRpOBKII CBeTa H8 cjloTOK8TO.ll H KOMneHC8llHH KpaeBbiX acjlcjleKTOB llpH CBeToc6ope. 

B c'!eT'tRKe Taxolt KoHcTpyxni!H speMeaaolt paa6poc H3-3a npocTpaacTseuuoro pacnpe

neneHBSI '18CTR!l He npeBbllli8eT 0,1 HCeK, ,Una npeo6p830B8HRSI BpeMeHH B SMllliRTy-

/2/ ny 6bln ucnonb3oBaH xousepTop c xoMneucanuelt aMnnHTYAHoro pa36poca • C no-

MOlllhiO aToro c'teT'tHKa 6blno nonyqeuo speMeaaoe pa3pemea11e 0,75 acex. 3nech a 

nanee 38 speMeauoe pa3pemeaae cnexTpoMeTpa npHHRMaeTcH mupuaa aa nonyBbiCo

Te nHKa oT ynbTpapenHTH5RCTCKRX anexTpoaos ( m I m 
0 

• 330). Ha puc.4 npuse-

AeR cnexTp no speMeau nponeTa nyqxa 't8CTR!l, coAepJKantero " ,. 
' e H8 

6a3e 13,5 M. 

Kax BIIAHO 83 pac.4, aneKTpOHHblll llHK p83ABOeH. npu HCClleAOB8HRR npR'IBH 

9TOrO HBlleHHSI BbiSICHRIIOCb, 'ITO llHK p83ABOeH TOllbKO B TOM cnyqae, KOr.Qa ny'!OK 

nonaAaeT aa KaTO.ll c!>oToyMHOJKHTenH. Pa3asoeuae anexTpouaoro nuxa MOJKHo o6~Hc

HRTh TeM, 'ITO anexTpOHbl nyqxa, nona.QaSI H8 <ll3Y, A8IOT qepeHKOBCKRil CBeT ·BO 

BXO.llHOM OKHe <ll3Y, KOTOpb!il npHXOAHT H8 cj>OTOK8TOA p8Hbllie, '!eM CBeT OT CllRHTRJt-

/3/ 
liSITOpa H3-38 3anepJKKII B BbiCBe'IRB8HRR CUBHTIIIIIIHTOpa • 3TO npHBOAHT K TOMy, 

qTO BTOpoA 9119KTpOHHhlA nRK CABHHYT OTHOCHTellbHO OCHOBHOro aneKTpOHHOrO DRK8 

BnpaBO \ B H9C!IR3B'teCKyiO 06118CTb • f:j > 1 •) Ha 1,3 HCeK. B .CBSI3H C HeB03MOJK-

HOCTbiO ycTpaRHTb p83llBOeRBe llHK8 AOCT8TO'tRO. npOCTbiM nyTeM, Mbi OTK83biB81IRCb 

OT HCnOnb30B8HHSI C'teT'ti!Ka T8KOR KOHCTpyK!lHH. 
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8 HaCTOButee BpeMB B cneKTpOM8Tpe B Ka'leCTBe 2-ro '6aaoaoro• C'18T'IRK8 

HCnonbayeTCB C'I8T'IHK, COCTOHutRA H3 CUHHTRnnHTOpa B ~OpMe AHCK8 (ARaMeTp-

160 MM, TOnutHHa - 45 MM) II ABYX ~OTOYMHOlKHTeneA, K8K noKa3aHO H8 pHc.3a. 

KoaaepTOp cocTOIIT H3 nsyx apeMH-aMnmiTyAHbiX npeo6paaoaaTeneA, pa6oTaiOutHX 

no npHHUHny nepeKpblTHB. CTapToawA cHraan nocTynaeT H3 1-ro '6aaoaoro• C'leT

'IIIKa aa o6a npeo6paaoaaTens onaoapeMeHHO. CHrHanbl OT nayx ~oToyMHOlKHTeneA 

2-ro '6aaoaoro• cqeT'IHKa nocTynaiOT aa BTopble BXOAbl npeo6paaoaaTeneA, KaK 

noKaaaHO Ha pHc.2; CHrHanbl C BblXOAOB npeo6p830BaTenel! CKnaAblBaiOTCB B CXeMe 

cyMMHpoaaHHH •. KaK nerKo noKa3aTb, aMnnHTYila cRraana c Bblxona cyMMaTopa He 

3aBHCHT OT KOOpAHHaTbl X TO'IKH B CUHHTHnnHTOpe, B KOTopyiO nonanaeT 

qaCTHua
141

• BpeMeHHoA paa6poc Ha-aa npocTpaHCTBeHHoro pacnpeneneHHB qacTHU 

no OCR y He npeBbiWaeT 0, 1 HCeK. 0TM8THM, 'ITO HCnOnb30BaHHe B C'18T'IRK8 

ABYX 413Y yMeHbmaeT BnHBHHe apeMeHHblX ~nyKTyauHI! CHrHanoB C ljloTOYMHOlKIITe

nel! Ha apeMeBHoe paapeweHJie cHcTeMbl. BpeMeHHoe paapeweaHe, KOTopoe 6binO 

nonyqeHO B TaKOA CHCTeMe, COCTaBnseT 0,44 HC9K, Ha pHc,5 noKa3aH cneKTp .MaCe 

qaCTHU B M830HHOM nyqKe CHHXpOURKnoTpoHa n.Hn OH.HH. CneKTP nonyqes B Tex 

JKe ycnoaRHX, 'ITO H cneKTp, npaaeneHHbiA Ha pHc.4. 

CHcTeMa cTa6HnHaauHH cneKTpoMeTpa 

/5/ 
CHcTeMa apeMeHHOA cTa6HnaaauHR nonpo6Ho onHcaHa a pa6oTe 3necb Mbl 

ll8AHM nRWb Kp8TKOe OnHCaHH8 npHHUHna ee pa60Thl H CXeMy BKniO'I8HHSI annapaTy

phl. npHHUHn p860Thl CHCTeMbl BpeMeHHOA CTa6HnH3aUHH COCTOHT B cneJlyiOuteM, 

I 
cJiopM&pyiOTCB ABa penepHblX HHTepaana Bp9M8HR, 'llnHTenbHOCTb KOTOpblX Onpelle-

nseTCB TOnbKO JlnHHOA COOTB8TCTBYIOJ.UHX Ka6eneA. KalKAbiA H3 llBYX HHTepaanoa 

aauaeTCSI OAHRM KOpOTKHM HMnyn&COM C reaepaTOp8, KOTOpbll! 110ila8TCH H8 HM-

/6/ 
nyn&CHbl8 HCTO'IHHKH CB9T8 B 1-biA H 2-oA 6830Bbl8 C'I~T'IHKH C paanH'IHOA 38-

ASplKKOA. PaaHHUa a aaneplKKax onpenenseT nnHTen&HOCTb penepHoro HHTepaana 

Bp8M8HH M8lKilY CB8TOBbiMH HMnynbCaMH. 068 Bp8M8HHblX HHTepaana npeo6paayiOTCH 

B KOHBepTope B 8MnnHTYilY· llnHTenbHOCTH BpeMeHHbiX HHTepaanOB Bbi6paHbl TaKHMH, 

'IT06hl OHH C03AaBanH H8 aHanH3aTope llBa penepHbiX nHK8, U8HTpbl KOTOpblX HaXO

AHTCH a nepaoM H nocnenHeM, 512-oM KaHane. B cnyqae yxona ueHTpa TBlKeCTH 

OAHoro 113 ITHKOB OT aauaHHO['O nonOlK8HHB B peaynbTaTe H3M8H8HH~ K09~~HUH8HT8 

6 

• 

I 
'! 

! 
J 

1 

! 

' 1.\~'. 
\,~~ 

~ 

ycRn9HHSI YCHnHTenH, CM8U19HHSI HanpS!lK8HHSI Ha ljloTOYMHOlKHTenHX 

aBToMaTR'IecKoro perynnpoaaHHSI K091jlljlHuneHTa ycnneHHSI APY n no 

HHB APn aHanHaaTopa awpa6aTbiaaeTcB cHrHan paccornacoaaHHB, K 

ycHneHHe HnH nopor aMnnHTYilHoro aHannaaTopa TaKHM o5paaoM, 

nHKH B03Bp8utanHCb H8 CBOe M8CTOo 

feHepaTOp RMnynbCOB JlnSI HMnynbCHbiX HCTO'IHHKOB CBeTa c: 

c pa6oToA ycKopHTens TaK, 'IT06bl penepHbie HHTepaanbi apeMeHH nc 

T9My B nepHOU M9lKAY HMnyn&CaMH HHT8HCHBHOCTH YCKOpHTenH. 

CTa6HnH3aUIIB Cn9KTpOM8Tp8 0CyuteCTB!lB8TCB HenpephlBHO H OllHOBpe 

cTaTHCTHKH B ljlH3H'IecKoM 9KcnepHMeHTe. CxeMa BKniO'IeHHB annal 

M8HHOI! CTa6HnH3aUHH Cn8KTpOMeTp8 llOKa3aHa Ha pRe. 2. 0Ha COCTO: 

KopoTKHx HMnynbcoa c llByMs BblXOilaMH, 6noKoB APn 11 APY, HMny 

KOB caeTa, nayx paaaeTBHTeneA H mecTH ycHnHTeneA. HMnyn&Cbl < 

reHepaTopa paaHeceHw M8JKilY co6oA Ha 3 MeeK. nepBbiA BbiXOil aalla 

aan Bp8M8HH ( COOTB8TCTByeT 1-My KaHany); BTOpOI!: - 6on&WOA HI 

(cooTaeTcTayeT 512-My KaHany). KpoMe Toro, qacT& RMnyn&coa c 

Jl8 OTBeTBilH8TCB llnH 3anyCK8 11HH81!:HhlX CX8M nponyCKSHHH H JlnH 6nc 

!OCTIWOBJUI BaKYYMHOI'O TDaKTa H llPQBeDKa 

aHTHCOBnall8HHI!: 

!OCTHpOBKa BaKYYMHOrO TpaKTa npOH3BOilHnacb no peayn&TaT, 

norpa~HH nyqKa H8 BhlXOil9 TpaKT8. llns 9TOrO H8 KOHUe TpaKTa 
\• 

yKpennHn8Cb llHCT8HUHOHHO ynpaBnHeMaB TeneJKKa, Ha KOTOpOI! n• 

THnnHUHOHHhll!: C'I~T'IHK C 'ManeHbKHM' CUHHTHnnHTOpOM (10 x10 X 

qHK nepeMemancH KaK a ropH30HTallbHOM, TaK H B BepTHK81lbHO 

B cxeMy 9neKTPOHHOA norHKH 'ManeHbKHI!' cq~T'IHK BKnroqancs KBK 

npoueJlypa onpeueneHHB TOnorpaljlRR ny'lll:8 COCTOSina B 113M€ 

C'I~Ta H8 BhlXOil8 CX8Mbl BOpOT B 38BHCHMOCTH OT nonOJK8HHB 'Ma 

qHKa. TO'IHOCTb IOCTHpOBKH, KOTOp8H llOCTHraeTCH T8Kl!M M8TO~ 

· 2 - 3 MM. Tonorpa¢11s nyqKa Hayqanac& Ha paanH'IHbiX 6aaax, B 

MHHHManbHOA, H8nOCp8ACTB8HHO aa C'I~T'IHKaMH 8HTHCOBn8Jl8HHI!, 

7 
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apeMR a cneKTpoMeTpe B Ka'leCTBe 2-ro '6aaoeoro' cqeT'IHKa 

T'IHK, COCTORWHA H3 CllHHTHnnRTOpa B ~OpMe AHCKa (,nHaMeTp

- 45 MM) H ABYX ~OTOYMHOlKHTeneA, KSK ITOKa38HO HS pHc.3a. 

T H3 ABYX BpeMH-aMnnHTy.QHhlX npeo6pa30BaTeneA, pa6oTaiOWHX 

pbiTHH. CTapTOBhill caraan nocTynaeT H3 1-ro '6aaoeoro' cqeT

paaoaaTerrH o.naoapeMeaao. CHrHanbi OT .nayx ~oToyMHOlKHTeneA 

C'leT'IHKa ITOCTyrraiOT Ha BTOpbie BXOllbl rrpeo6pa30B8Tenel!, KaK 

Caraarrhi c BhiXO.UOB npeo6paaoaaTenel! CKna.nhiBaiOTCH B cxeMe 

K nerKO ITOKa3aTh, aMITnHTy.Qa CHrHana C Bh!XO.Qa CYMMaTopa He 

HSTbl X TO'IKH B CUHHTHnnRTOpe, B KOTOpyiO nona.naeT 

paa6poc H3-aa npocTpaHCTBeHHoro pacnpe.neneHHH qacTHU 

peBbiWaeT 0,1 HCeK. 0TMeTHM 1 'ITO HCITOnb30BSHH9 B C'leT'IHKe 

aeT BnHRHHe BpeMeHHblX ~nyKTyaUHll CHrHanoB C ~OTOYMHOlKHTe-

paapeweHI!e cacTeMbi. BpeMeaaoe paapeweaae, KOTopoe 6binO 

CHCTeMe, COCTaBnHeT 0,44 HCeK, Ha pHc.5 ITOK83aH CITeKTp .MaCe 

M rryqKe CHHXpOUHKnOTpoHa n.Hil OH.HH. CrreKTp nonyqea B Tex 

H cneKTp, rrpaae.neHHhill aa pac.4. 

CHcTeMa cTa6HnHaauaH crreKTpoMeTpa 

/5/ 
M9HHOl! CTa6HnH38UHH ITOAp06HO OITHCaHa B pa6oTe 3,necb Mbl 

09 OITHCaHHe npHHUHITa ee pa60Tbl H CX9My BKniO'IeHHH annapaTy

Tbl CHCTeMbl Bp9M9HHOl! CT86HITH38UHH COCTOHT B cne.nyiOWeM. 

penepHblX HHTepaana BpeMeHH, .UnHTerrbHOCTb KOTOpb!X OITpA.ne-

HHOl! COOTBeTCTBYIOIUHX Ka6enel!. KBlKI'tbll! H3 ABYX HHT9pB8rrOB 

OpOTKHM HMITynbCOM C reaepaTOpa, KOTOpbil! ITOJ:taeTCSI HB HM

/6/ 
H CBeTa B 1-bll! H 2-ol! 6a30Bbie C'I~T'IHKH C pa3ITH'IHOA aa-

B aaJ:teplKKax onpeJ:tenReT ArrHTenbHOCTb penepaoro HHTepeana 

9TOBbiMH HMITYITbC8MH. 06a BpeMeHHb!X HHTepeana rrpeo6pa3yiOTCH 

ITnHTYllY. lliTHT9ITbHOCTH apeMeHHhiX HHTepaarroB Bb!6p8Hbl TaKHMH, 

nH H8 8H8nH3aTope ABa penepHbiX ITHKa, U9HTpbl KOTOpblX HaXO

nocne.nHeM, 512-oM Kanarre. B cnyqae yxoaa ueaTpa TRlKeCTH 

T aanaHaoro ITOITOlK9HHSI B peaynbT8T9 H3M9H9HHH K09~HUH9HT8 
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yCHIT9HHH YCHnHTenH, CMemeHHSI H8ITpHlKe!IHSI Ha ~OTOyMHOlKHTerrSIX H T.J:t. B 6rrOK8X 

aBTOMaTH'IeCKoro perynHpoeaHHH K09~~HUHenTa ycHrreHHH APY H nopora cpa6aTbiBa

HHH APil aaanH~aTopa Bblpa6aTbiB8eTCSI CHrHan paccornaCOB8HHSI, KOTOpbll! H3M9HSieT 

ycHneHHe_ HnH ITOpor 8MITITHTYAHOrO 8HanH38TOpa TaKHM 00p830M, 'ITOObl perrepHbie 

ITHKH B03BpamanHCb Ha CBOe MeCTO. 

feHepaTOp HMITYITbCOB !'tiTS! HMITYITbCHbiX HCTO'IHHKOB CBeTa CHHXpOHH3HpyeTCSI 

C pa60TOit YCKOpHTeiTSI TaK, 'IT06bl perrepHbie HHTepBaiTbl Bp9M9HH ITO/laBarrHCb B CHC-

TeMy B rrepHO.Q MelK.QY HMITyrrbCaMH HHTeHCHBHOCTH ycKOpHTenR. TaKHM o6pa30M
1 

cTa6HnHaauHH cneKTpoMeTpa ocymecTBnReTcH aenpepb!BHO H o.naoepeMeaao c aa6opoM 

CTSTHCTHKH B ~H3H'IeCKOM ~KCITepHMeHTe. CxeMa BKnJO'IeHHSI arrrrapaTypbl AnSI Bpe

M9HHOl! CTa6HnH3aUHH CITeKTpOMeTpa ITOKa38H8 Ha pHC, 2. 0Ha COCTOHT H3 reaepaTopa 

KopoTKHX HMrrynbcoe c .neyMR BhiXo.naMH, 6noKOB APil H APY, HMrrynbCHhiX HCTO'IHH

KOB CBeTa, AByx paaeeTBHTenelt H W9CTH ycHnHTenel!. 11MrrynbCbl C 060HX Bb!XOI'tOB 

reaepaTopa paaaeceabl MelK.ny co6ol! aa 3 MeeK. IlepBhii! Bhixo.n aa.naeT MaiThill HHTep

aan BpeMSHH (cOOTBeTCTByeT 1-My KaHany); BTOpOit - 60rrbWOit HHTepean Bp9M9HH 

( COOTB9TCTByeT 512-My Kaaany) • KpoMe Toro, '!aCTb HMrryrrbCOB C K8lK.QOrO Bh!XO

.na oTaeTBITHeTCH .nrrH aarrycKa rrHHellHhiX cxeM nponycKaHHH H .nnH 6rroKOB APY H APil. 

K)cTHQOBKa BaKvYMHOrO TpaKTa H ITQOseQKa 

8HTHCOBITa.QeHHit 

K)cTHpOBKa BaKyyMHOrO TpaKTa ITpOH3BO.QHIT8Cb ITO peayrrbTaTaM H3y'leHHH TO

norpa~HH nyqKa Ha Bh!XO.Q9 TpaKTa • .llnH aToro Hf KOHUe TpaKTa HB KpOHWTel!He 

yKpennHnacb AHCTaHUHOHHO ynpaBnHeMaH T9IT9lKKa, Ha KOTOpOl! ITOMemanCR CUHH

THITITHUHOHHbllt C'!i'!T'IHK C 'Marr9HbKHM' CUHHTHrrnRTOpOM ( 10 x10 X 1,5 MM). Cq~T-

'IHK rrepeMemancH KaK a ropH30HT8IThHOM 1 TaK H B BepTHK8ITbHOM H8ITpaBIT9HHHSIX. 

8 CXeMy 9rreKTpOHHOit norHKH 'MarreHbKHl!' C'I~T'IHK BKIT10'18ITCSI KaK BTOpol! '6a30Bblll: 

Ilpoue,nypa Orrpe.nenaHHSI TOITOrpa~HH ITY'!Ita COCTORrra B R3MepeHHH CKOpOCTH 

C'I~Ta Ha BbiXOll9 CX9Mbl BOpOT B 3aBHCHMOCTH OT ITOITQlKeHHH "ManeHbKOro' C'li'!T

'IHKa. To'!HOCTb JOCTHpoBKH, KOTopaH .nocTHraeTCR TaKHM MeToJ:toM, cocTaBnHeT 

2 - 3 MM. Tonorpa~HH ITY'!Ka H3y'larraCb H8 paanH'IHhiX 6aaax, B TOM 'IHCne H Ha 

MHHHMarrbHOit, H9ITOCp9ACTB9HHO 3a C'I~T'IHKaMH aHTHCOBIT8llCHHI!. 0Ka3anOCb 1 'ITO 
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name B TOM cny"'ae, Korna see "'BCTHUbi ny"'KS, nonaAaiOmHe ua • ManeHbKHn• 

C"'~T"'HK, npoxonSIT "'epe3 CUHHTHnnSITOpbl C"'~T"'HKOB 8HTHCOBllSJleHHJ1, HS Bb!XO)le 

cxeMbl BOpOT ua6niOnaeTCSI CKOpOCTb C"'~Ta, COCTBBnSI!OWSSI 1-ZJ' OT CKOpOCTH C"'~
TS npH BbiKnJO"'9HHblX SHTHCOBUaneHHSIX, 3TO pe3KO OTnH"'89TCSI OT nony"'eHHOrO HBMH 

-4 
HB T9X JK9 C"'~T"'HKBX H CX9M8X 3H8"19HHSI ueacjl4leKTHBHOCTH SHTHCOBllBneHHR ( • 10 ) 

UpH H3M9p9HHSIX 6e3 BBKyyMHOrO Tp8KT8. nnSI nccnenOBBHHSI UpH"'HH ueacjl4leKTHBHOCTH 

BHTHCOBUBneHHR HB BBKyyMHOM Tp8KT9 6bin nposeneu BpeMeHHOR auanH3 "'SCTHU, pe

rncTpHpyeMblX cxeMOR BOpOT npn , BKn!O"'eHHblX SHTHCOBllBneHHSIX. BpeMeHHOR aua

nH3 UpOH3BOnHnCSI npH p83llH"'HblX llOllOlK9HHSIX "ManeHbKOro• C"'~T"'HKB 3a CUHHTHn

llSITOpOM C"'~T"'HKB 8HTHCOBnaneHHJ1. nnSI nnniOCTpSUHH HB pnc. 6 npHBeneH pe3ynbTaT 

TBKOrO 8H8llH38 npH OOHOM ll0llOlK9HHH "ManeHbKOro• C"'~T"'HKB. 3necb KpHBBSI 1 nony

"1988 npH BblKll!O"'eHHblX BHTHCOBllBneHHSIX, :1 - npll BKll!O"'9HHblX. KaK BHOHO H3 pnc, tl, 

ueacjl4leKTHBHOCTb aHTHCOBllaneunR CBSI38H8 B OCHOBHOM C perHCTpauneR aneKTpOHOB 

( 1,5%), B TO BpeMSI KBK "'HCllO 38perHCTpHpOB8HHblX rr- - H p.- -Me30HOB Se npe-

BbimaeT ljloua cny"'aRHbiX coananeuuR. 3ToT BbiBon cnpasennHB nnSI acex TO"'eK cnnu

THnnSITopa 8HTHCOBll809HHA. TaKHM o6p830M, 6blll0 ycTBHBOll9HO, "'TO uealjlljleKTHBHOCTb 
-4 

BHTHCOBllBneHHR K OTKUIO"'9HH!O rr- H p. -Me30HOB ue Up9Bbllli89T 2. 10 , 

B 3BKUIO"'enne c"'nTaeM caoHM npnnTHbiM nonroM no6naronapHTb A.n.KycToaa, 

B.B.Monceeay H H.A,qncToBa 3a noMOmh npH pa6oTe c auanH3aTopoM. 

n H T e p 8 T y p a 
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2. B.r.nanwnH, B.I1.PbiKaUHH, 3.UnceK, npenpHHlr 13-2987, ny6ua, 1966. 
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e, Kor.na ace qacTHilbi nyqKa, nonalla!OmHe aa • ManeHbKHa• 

qepe3 CllHHTHnnHTOpbl C'I~T'IHKOB 8HTHCOBil8A9HHa, H8 BbiXOA9 

,naeTCSI CKOpOCTb C'I~T8, COCTSBnHIOmSH 1-2o/' OT CKOpOCTH C'I~

X 8HTHC0Bll8A9HHSIX, 3TO pe3KO OTllH'I89TCH OT llOlly'leHHOrO H8MH 
-4 

X H CX9M8X 3H8'19HHSI uea$$eKTHBHOCTH 8HTHCOBil8A9HHa ( • 10 ) 

BaKyyMHOrO Tp8KT8. nnH HCCll9AOB8BHSI ilpH'IHH H99$$eKTHBHOCTH 

BaKyyMHOM Tp8KT9 6btn npOB9A9H BpeMeHBOft 8H8llH3 '18CTHU, pe

Moa aopoT npH , BKniO'IeHHbiX aHTHcoana.neHHHX. BpeMeaaoa aaa

npH p83llH'IHblX nonOlK9HHHX "ManeHbKOro• C'I~T'IHK8 38 CUHHTHn-

8HTHCOBll8A9HHft. nnH HnnJOCTp8UHH B8 pHC, 6 npHB9A9H p93YllbT8T 

OAHOM llOll0lK9HHH 'ManeHbKOro• C'I~T'IHK8, 3,necb KpHB8SI 1 nony

HblX aHTHCOBna.neHHHX, ~ - np11 BKnJO'IeHHbiX. KaK BHAHO H3 pRe. tl, 

HTHCOBil8A9HHft CBSI38H8 B OCHOBHOM C perHCTp8UHea aneKTpOHOB 

KSK 'IHCno 3aperHcTpHpoaaHHbiX rr- - H IL- -Me3oHoB Jte npe

aAHbiX COBll8A9HHa. 3TOT BbiBOA cnpaae,nnHB AnH BC9X TO'I9K CllHH

na.neHHft, TaKHM o6paaoM, 6btnO ycTaHBoneao, 'ITO aea$$eKTHBHOCTb 
-4 

OTKlliO'l9HHIO 1T- H jL -M930HOB He npeBb!lll89T 2. 10 , 

e cqnTaeM CB?HM npnstTHbiM .nonroM no6naro.napHTb A.n.KycToaa, 

.A.LJncToBa 38 noMOWb npn pa6oTe c auann3aTopoM. 

n H T e p a T y p 8 

npenpHHT 2773, ny6Ha, 1966. 

,Jii.PbiK8llHH, 3.liHCeK, npenpHHT 13-2987, ny6Ha, 1966. 

A.Rareirunt, M.Furst; Compt Rend, 256, 1096 (1963). 

Berick, E.'I'ag.I.iaferri, C.York; Nucl. Instr and Meth, 30, 

.H.0MenbHH9HKO, A.H.CHH89B, B. r.XpoMOB, 3.UHceK. npenpHHT 

6aa, 1967. 

T.f.KMHT8, Jii.B.PbllKHKOB. npenpHHT OJilfiJil 2466, ny6Ha, 1965. 

PyKonHcb nocTynHna B H3AaTenbCKH~ oT.nen 

16 OKTH6pH 1967 ro.na. 
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uuc .Ro lis 

Cu~HaA paJfHW.eHuP 
pezucmpaquu 

HHC 

PHc. 2. Enox-cxeMa anexTpOHHOil norHKH. "fHitl" - nayxxaHanbHbiil reHepaTop Ha
aocexyH.tiHbiX HMnynbcos; •p• - pa3seTBHTenb; •cc• - cxeMa cosnaneHHil; 
"ltii!IC" - HMDYflbCHb19 HCTO'IHHKH CB9T8 H3 ljlocljlHna rannHSI; "CB" - cxeMa 
•aopoT"; ">> " - ycHnHTenb; "HnH" - cMecHTenb; •en• - nHaei!HaSI cxeMa 
nponyCKSHHSI; "T - V" - BpeMSI-8MDflHTY.t1Hbli! npeo6pa30B8T9flb; "I. "- cyM
M8TOp; APY - 6nox aBTOMSTH'!ecxoi! perynHpOBKH ycHneHHSI; APn - 6noK 
aBTOMBTH'!ecxoi! perynHpOBKH nopora aaanH3aTopa; • AA • - MHoroxaHanbHbii! 

SMDflHTY.tiHbii! 8H8flH38TOP• 

10 

• 

2 y 

a) 

2 

6) 

I 

&) I r/13Y I 

PHC, 3. TpH B8pH8RT8 KOHCTpyKUHH BTOporo "6830BOro• C'iaT'IHK8, 
I ., 

2 - cseToson H3 nnexcHrnaca. 
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uuc fio R5 

CueHa/1 paJ,nw.eHu/1 
pezucmpaquu 

HHC 

MB aneKTpOHHOII: norHKH. 'fHYl" - nByXKBHBflbHblll: reHepaTOp H8-
biX HMnynbcoa; •p• - pa3aeTBHTenh; ·cc• - cxeMa coananeaHA~ 
HMnynbCHble HCTO'lHHKH CBeTa H3 if>ocif>Hil8 rannHSI; 'CB' - cxeMa 
">> " - ycHnHTenb; "YlnYl" - cMecHTenh; •en• - nHHeli:HaSI cxeMa 
HH; 'T - V' - BpeMSI-SMnnHTYilllblll: npeo6pa30BBTenh; "I, "- CyM

py - 6noK aBTOMaTH'lecKoll: perynHpOBKH ycHneaHSI; APn - 6noK 
qecKoll: perynHpoBKH nopora aHanH3aTopa; • AA • - MaoroKaaanbHblll: 

Hblll: 6H8flH36TOp. 

(/jj 10 

·~------·-·~·--~·-·-

,.._ 

y 

a) 
X 

6) 

&) I t/J3Y I 

Puc. 3. Tpu aapuaaTa KOJICTPYKilHH BToporo '6a3oaoro• C'l~T'IHKa. 1 - cnHHTHnml'rop; 
I ., 

2 - CB8TOB01l H3 llll81tCHrnaca. 
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Pac. 6. K sonpocy o6 ~KTHBBOCTH aaTHcosnaaeaaa. CneKTp 1 nonyqea npH · 
BbiKntoqeaBbiX SHTHCOBnaaeBHSIX; cneKTp 2 ( rHCTOrpSMMS) - npH BKntoqeBBbiX. 
06a cneKTpa nonyqeabl aa oaHaaKosoe speMSI. 
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