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Anb6pexr ll. H ap. 13 - 10559 

Ycrpoilcreo an11 H3MepeHHR napaMerpoe CHCTeMbl pacTR>KKH 

ny"'K8 CHHXpOUHKnorpoHa na6oparopHH RaepHbiX npo6neM OIHB1 

OnHCbieaercR ycrpoilcreo, noaeonRJOIIlee npoH3BOllHTb oaHoepeMeHHoe 
H3MepeHH8 napaMeTpOe CHCT8Mbl paCTli>KXH 8b188ll8HHOI"O ny"'Ka "18CTHU: 

- MJ"HOB8HHOI"O 3H8"18HHli "18CTOTbl YCXOpRIOIII8I"O Hanp!I>K8HHR; 

- BpeMeHH Bb!X0ll8 "18CTHU OTHOCHTenbHO MOM8HT8 H8"1ana YCXOpeHHSio 
noK838HO, 'ITO HM88TCSI 38BHCHMOCTb 3H8pi"HH 8biS8ll8HHOI"O ny"'K8 

"'acrau or yxaaaHHbiX BbiWe napaMerpoe. Ycrpoilcrso Hcnonbayerc!l 

aa nHRHH c 38M HP-2116C s axcnepHMeHrax no HccneaoeaHHIO np!IMbiX 
RllepHbiX peaxuHA npH S31!1HMoaeilcreHH nporoaoe c aHeprHeil 670 MaB 
C !l.llpi!IMH H8 CHHXpOUHKnOTpOHe n.Rn 0!1.Rl1. 

p a60T8 BbinOnHeHa B na6opa TOPHH RllepHbfX npo6neM Ol1.Rl1. 

Coo6we••e Otn.eu•e••oro DCTRTYTa •.11epawx •ccne.IIOB&HRI. ,lly6Ha 1977 

© 1977 06 .. ~dlllf~lflfWU IIHC•II•Y• Jld~pHWX IICCA~d060HIIUjJy6Ha 

flpH pafiOTC B pC)I(HMC paCTH)I(KH/I/ Ha llpOTOHHOM nyy

KC, BbiBC.LJ.CHHOM H3 CHHXPOUHKJIOTpOHa, Ba)I(Hbl KOHTpOJib 

KaYeCTBa paCTH)I(KH /H3MepeHHe MaKpOCTPYKTypbi nyYKa/, 

BJIHHIOIUCH Ha l!JoHOBbJC YCJIOBHH, a TaK)I(C 3HaHHC YaCTOTbl 

YCKOpHIOJUCrO HallpH)I(CHHH Ha C- 3J1CKTPO.ll.C B MOMCHT BbJ

XO.LJ.a YaCTHUW H3 YCKOpHTCJIH, BW3BaBillCH 3aperHCTpHpo

BaHHOC COfibiTHe. 3TO ll03BOJ1HCT TOYHee onpe.LJ.CJIHTb JHep

rHlO nepBHYHOH 'laCTHUhl, T .K. B nepHO.ll. BhiBO.LJ.a npOHCXO.LJ.HT 

YCKOpCHHC C COOTBCTCTBYIOIUHM H3MCHCHHCM YaCTOTbl yc

KOpHIOJUCrO HanpH)I(CHHH. )l.JIH perneHHH 3THX 3a.LJ.aY pa3pa-

6oTaHO ycTpOHCTBO, KOTOpOe .n:aeT B03MO)I(HOCTb H3MCpHTh 

BpCMH BWXO.LJ.a 'laCTHUW OTHOCHTCJlhHO HaYaJia YCKOpCHHH 

H Mruooeuuoe 3HaYeHHe 'laCTOTW ycKopHIOIUero uanpH)I(e

HHH, KOTOpoe MO)I(HO BKJIIOYHTh B HHl!JOpMaUHIO 0 C06hi

THH B BH.ll.C .LJ.OllOJIHHTCJlhHhiX napaMeTpOB. 

Ha puc. I H3o6pa)l(eHa 6noK- cxeMa H3MepeHHH opeMeHH 

Bbixo.n:a YacTHUbi. Meau.n:p c 'lacToToii. f = 1 Mrtl 
OT KBapueooro reuepaTopa llOCTOHHHO npHCYTCTBYCT ua 

- 216 c BXO.LJ.C nepeCYCTHOrO YCTpOHCTBa CMKOCThiO . HrHaJI 

C l!JoTO.LJ.a TYHKa YCKOpHTCJIH, 2 ,' , COOTBCTCTBYIOIUHH HaYany 

UHKna ycKopeHHH I cHuxpoHMnynhc/, l!JopMHpyeT cHruan 

.LJ.J1HTCJ1bHOCTbiO 1 MKC H npOH3BO.LJ.HT "o6uyneHHe" nepec'leT

HOrO ycTpoii.cToa, nocne 'lero CYeT npO.LJ.OJI)I(aeTCH. Bxo.n:

uoii. CHruan, yKa3biBaiOIUHH ua perHcTpaUHIO O'lepe.n:uoro 

COfibiTHH /TpHrrep/, l!JopMHpyeT CHrHaJI .ll.J1HTCJ1hHOCTbiO 

2 MKC H Ha JTO BpCMH 3anpemaeT C'ICT HMllYJibCOB OT KBap

UCBOrO reuepaTopa. )l.anee BXO.LJ.HOH CHrHaJI 3a.LJ.ep)I(HBaeTCH 

Ha 1 MKC H l!JopMHpyeT CHrHaJI .ll.J1HTCJ1hHOCThiO 200 HC 

.LJ.JIH CTp06HpOBaHHH COCTOHHHH C'ICT'IHKa B 6yl!JepHWH pe

rHCTp. Co.n:ep)I(HMoe 6yl!Jepuoro perHCTpa 'lepe3 BWXO.LJ.Hhie 

KJIIO'IH no KOMaH.D:C "qTCHHe" nepe.n:aeTCH B 3BM. 
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Puc. 1. EAoK- cxeMa U3MepeHUJI epeMeHu npuxooa co6btmuu 
OmHocumeAbHO CUHXpOUMnyAbCQ. 

BpeMH c Haqana IJ.HKna ycKopeHHH .IJ.O MOMeHTa perucT

pau.uu c}lHJHqecKoro C06hlTHH B 3TOM li,HKDe onpe)J.eDHeTCH 
KaK 

T=~·10-6 c, 

r .IJ.e A2 - .IJ.BOHqHhii KO.IJ., HaXO.IJ.HliJ.HiCH B 6yc}lepHoM perucT

pe. lliKana npu6opa - DHHeiHaH. ToqHOCTh onpe.IJ.eneHHH 

Bpe MeHH T - 1 o-6 
C. liiiOK HCllODHeH B BH)J.e O)J.HOrO MO)J.y DH 

s cTaH.IJ.apTe KAMAK. 

.[l;nH MrHOBeHHOrO H3MepeHHH qacTOThl YCKOpHIOlll,ero 

HanpH)I(eHHH CHHXpOli,HKDOTpOHa npHMeHeH cnoco6 H3Mepe

HHH nepHO)J.a 3THX Kone6aHHi. B CBH3H C TeM, qyo B03MO)I(

Hhli )J.HanaJOH H3MeHeHHH qaCTOThl /.IJ.eBHali,HH/ YCKOpHIO

lll,ero HanpH)I(eHHH Ha C - 3JieKTpO)J.e COCTBBIIHeT BCero IIHWh 

11f = 300 Krt~ 1 f = 14,5-'-14,2 Mrt~Fll, qyo cooTseT

cTsyeT HJMeHeHHIO nepHO.IJ.a i\ T YH = 1,5 He - HJ- Ja orpa-

4 

HHqeHHOrO pa3peweHHH H3MepHTeDhHOi annapaTyphl/S/ 

u.enecoo6pa3HO H3MepHTh BenHqHHY oT 3a 3 nepHO)J.a, yu 
T.e. 

3(Tv+oT )-3T =38T <4,5Hc . 
.. H YH YH YH --

.[l;nH BhiqHTaHHH nocTOHHHoi senHqHHhi 3T YH ucnonh3 yeTCH 

Ka6eDbHaH 3a)J.ep)I(Ka, paBHaH 210 HC. 

DDOK- CXeMa H COOTBeTCTBYIOlll,aH HMnyDhCHaH )J.HarpaM

Ma npe.IJ.cTasneHhi Ha puc. 2 H 3. CHHYCOH.IJ.aDhHhii cHrHan 

C )J.aTqHKa C- 3DeKTpO)J.a orpaHHqHBaeTCH, npeo6pa3yeTCH 

B npHMOyrODhHhii, 3a TeM Bhi)J.eDHIOTCH nyTeM )J.Hc}lc}lepeH

li,HpoBaHHH ero nepe)J.HHe . c}lpOHThl TaK, qyo6hi Ka)I()J.OMY 

nepHO)J.y CHHYCOH)J.hl COOTBeTCTBOBana BpeMeHHaH OTMeTKa 

B BH)J.e nHKOBOrO HMnyDhCa C WHpHHOi no OCHOBaHHIO 

10 HC. MOMeHT H3MepeHHH qacTOThl onpe)J.eDHeTCH COBna

)J.eHHeM curHana /Tpurrep/, swpa6oTaHHoro npu perucT

pau.uu oqepe)J.Horo co6wTHH, c O.IJ.HHM H3 npeo6pa3oBaH

HhiX CHrHaDOB CHHYCOH)J.hl. llocne COBna)J.eHHH CHrHana 

/TpHrrepj C O)J.HOi H3 BpeMeHHhiX OTMeTOK CHHYCOH)J.hl, 

CXeMa COBna)J.eHHH no BXO)J.y JaKphlBaeTCH Ha BpeMH, He

o6XO)J.HMOe .IJ.DH HJMepeHHH Tpex nepuo)J.OB. CurHanw cos

na)J.eHHH HeDh3H HCIIODh30BaTh )J.DH H3MepeHHH nepHO)J.a 

CHHYCOH)J.hl, TaK KaK OHH He JaBHCHT no BpeMeHH )J.pyr OT 

.IJ.pyra, noJTOMy npuMeHeH cne.IJ.YIOliJ.Hi cnoco6 Bhl.IJ.eneHHH 

CTapTOBOrO H CTOIIOBOrO CHrHaDOB: CHrHaD COBna)J.eHHi 

3a)J.ep)I(HBaeTCH Ha BpeMH t 
3 

I , He06XO)J.HMOe )J.DH Bhl)J.eDeHHH 

CDe)J.yiOlll,ei BpeMeHHOi OTMeTKH CHHYCOH)J.hl, c}lopMHpyeTCH 

B HMIIYDhC C )J.DHTeDbHOCTbiO Tl = 40 HC, OTKphiBaiOlli,Hi 

BOpoTa BhiXO)J.HOi CHrHaD C KOTOphiX HBDHeTCH CTapTOBhlM • 

.[I;DH Bbi)J.eDeHHH CTOnOBOrO HMIIYDhCa CHrHaD COBIIa

)J.eHHi 3a)J.ep)I(HBaeTCH )J.OnODHHTeDhHO Ha BpeMil t
32

= 3,T

- 210 HC H c}lopMHpyeT HMnyDhC C )J.DHTeDhHOCThiO r 
2 

= 40 HC, OTKpbiBaiOlli,Hi BOpOTa KaHana "CTOll". 3TOT )l(e 

CHrHan O)J.HOBpeMeHHO OTKphlBaeT 6DOKHpOBKY CXeMhl COB

na)J.eHHi IIO BXO)J.y. MepTBOe BpeMH H3MepHTeDH qacTOThl 

COCTaBDHeT -4 T, T .e. 280 HC. 

HHTerpanhHaH HenHHeiHOCTh H3MepuTenhHOi annapa

TYPhl B u.enoM He npeBLiwaeT 0,3o/o B .IJ.HanaJoHe H3MeHeHHH 

qacTOThi oT 14,1 .IJ.O 14,8 Mrt~. PaJpeweHue HJMepuTenH 

qaCTOThl He Xy)l(e 50 nc, qyo COOTBeTCTByeT TOqHOCTH H3-

MepuTenH qacToThi - 3 KTt~. TeMnepaTypHaH JaBHCHMOCTh 

5 
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Puc. 3. BpeMeHHa.R ouazpaMMa, no.RCHJIIOUIUJI pa6omy u3-
MepumeAJI <~acmombl. 

CXeMHWX 3neMeHTOB Ha ToqHOCTH H3MepeHHfl qaCTOTW He 
CKa3WBaeTCfl. l13MepHTenb qaCTOTbl BblllOnHeH B BH.IJ.e 
o.n.uoro 6noKa B cTau.n.apTe "BHIUHfl". 

Onucauuoe ycTpoocTao npuMeHfleTcH a 3KcnepuMeHTe 
no uccne.n.oaaHHID npflMWX fl.IJ.epuwx peaxuuu npu B3aHMo
.n.e8cTBHH npoTOHOB c 3Heprue8 670 M3B c fl.IJ.paMu/4/ . 

Ha puc. 4 H3o6pa)l(eua 3aBHCHMOCTh pacnpe.n.eneHHfl 
co6wTHB or aenuquHhi o T YH . llonuafl IUHPHHa 3Toro pac
npe.n.eneHHfl - 2,9 HC, qyo cooTBeTCTayeT .n.eauauuu qac
TOTW ycxopflimuero uanpH)I(eHHfl C- 3neKTpo.n.a - 190 KT1.1 . 

Ha puc. 5 npuae.n.eua apeMeuuafl CTPYKTypa co6biTHB. 
Bu.n.uo, qyo .n.nuTenbHOCTh pacTfl)I(KH npoTOHHoro nyqxa 
COCTaBnfleT - 6 MC, llHKH B uaqane H B KOHUe IUKanbl co
OTBeTCTBYIDT cnyqaiD, KOr.D.a CHCTeMa paCTH)I(KH 6blna OT
KniDqeua. 
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Puc. 5. BpeMeHHQJI cmpyKmypa /l>WKpocmpyKmypa/ co6btmuu. 
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Ha puc. 6 noKa3aHa 3asucuMoCTh senu1.fHHhi o TYH oT 

speMeHH npuxo.n.a co6hiTHH. · 

Ha puc. 7 npuse.n.eHa 3asucuMOCTh H3MeHeHHR ueHTpa 

TR*eCTH HMllYJihCHOrO pacnpe.n.eneHHR BWBe,!l,eHHOrO llY\.fKa 

Ha MHIIIeHu or senu1.fHHhi o T Yll . Bu.n.Ho, 'iTO see My H3Me

HeHHKl senH1.fHHhi 8TY
11 

cooTBeTCTByer H3MeHeHue uMnynhca 

nopR.!I,Ka - 1 o/o. · 
PeaJIH30BaHHaR HaMH CHCTeMa MrHOBeHHOrO H3MepeHHR 

apeMeHHoii crpyKryphi co6hnuii u qacTOThi ycKopRIOIIIero 

HanpR*CHHR ll03BOJIReT: 

- KOHTpOJIHpOBaTh Ka'-!eCTBO paCTR*KH; 

- HCllOJib30BaTh 6onee 3$$eKTHBHO BpeMR YCKOpHTeJIR, 

perHclpHpyH C06biTHR B Te'-!eHue Bcero IIHKJia HHTeHCHBHO

Cl H C llOCJIC.!J,YKlllleH o6pa60TKOH BpeMeHHbiX HHTepBaJIOB, 

r.n.e paCTH*Ka OTCYTCTByeT; npH 3TOM coxpaHReTCR B03-

MO*IIOCTb KOHTpOJIH $OHUBbiX YCJIOBHH B pa3JIH'-IHbiX y'-!acT

KaX IIHKJia HHTCHCHBHOCTH; 

- npOH3BO,!l,HTb nonpaBKY Ha nepBH'-IHYKl 3HCpl'HKl ny'-!Ka. 
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PyKonucb nocmynu.11a 6 U30ameAbCKuu omOeA 
I anpeAJI I977 2o0a. 
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