
OS'hE.OHHEHHbltf 
HHCTHTYT 
.SI.O'EPH blX 

HCCnE.QOBAH H H 
.Oy6aa 

·z z ... 
i = "' a 
! 
::; 
• 

10 . 4072 

A.r.rpaqes 

OPrAHl13AUl1H BhiBO,aA ,aAHHhiX /HA 38M 

l13 l1CKPOBhiX KAMEP 

C. <I>EPPl1TOBOt1 llAMHTbiO, 

1968 



' 
}-

10 . 4072 

A . r . rpat~ea 

OPrAH113AUJ1H BblBO~A ~AHHhlX HA 38M 

J13 J1CKPOBhlX KAMEP 

C <I>EPPJ1TOBOM llAMHTbiO· 

Yla n e KuHll WKonbi OYI HYI no npHMeHeHHIO 

3 8 M B 38A8'i8X 3KCnepHMeHT8/lbHOll ljlH-

3HK H (r. AnywTa , Mall 1968 r.). 

-~- ... -- -
... .... ..... . "' .. 

~ 1' 
I 

.. 
·I ' ' 



K 1960 r. B npaKTHKY ~H3H4eCKOro 3 KCrrepHM e HTa cTana wHpOKO 

BHeApSITbCSI MeTOAHK8 HCKpOBb!X K8Mep. 3Kcrr e pHM e HT8J1bHble H3MepeHHSI, 

npoBe):leHHble ren6pai1COM 
11 

I ' PyceprneHOM 11 DoTepCOHOM 
12 

I H W eprra-

13/ 
KOM , ITOK838 m!, 4TO !1CKpbl B KaMepaX XOpOWO J10K8J1H3YIOTCSI ITO HOHl!-

38UHOHHb!M CJ1eA8M SIAepHb!X 48CTHU. 3TO 11p!1Beno K C03A8HHIO rrpOBOJ10'I-

Hb!X HCKpOBb!X K8Mep, a 3H84HTeJ1bH b!e TOKH HCKpbl B HI1X IT03BOJ1HJ1H Kp!!-

141 
ee perHCTpaUHH <jleppH TOBble KOJ1bU8 118MSITH 1 HHHy llpHMeHHTb AJ1SI 

15! 
HbiOMaHy H WeprraKy - MarHHTHbie neHTbi H 6apa6aHbi H IT03AHee fHa-

161 111 
H Depe3 MeHAe3y - MarHHTOCTpHKUHOHHble nHHHH. 3TH crro-

C06bi per!1CTp8UHH A810T B03MO>KHOCTb cpaBHH T eJ1bHO rrpOCTO rrpOH3BeCTH 

CTbiKOBKY CHCTeM HCKpOBbiX K8Mep C 8J1eKTpOHHbiMH Bbi4HCJ1l!TeJ1bHb!MH M8-

WHHBMH (38M). 

UenbJO ABHHOi1 pa6oTbi SIBJ1SieTCSI 0 3 H a KoMneHH e 4HTaTenei1 c Borrpoca

MH Opr8HH38UHH ~eppHTOBhlX KOneu 118MSITH B HCKpOBhlX K8MepaX, rrpeAH83-

H84eHHblX AJ1SI pa60Tb! COBMeCTHO C 38M. J1nSI 60J1bWeH KOHKpe THOCTH 

3AeCb ITOAp06HO paCCMaTpHBaeTCSI CHCTeMa p erKCTp8UHK II BhlBOA8 HH~Op-

181 
M8Ul!H HCKpOBb!X KaMep Ha BXOA 38M, pa3pa60T8H H85l H l!3rOTOBJ1eH-

HBSI B fl a6opaTopHH BbiCOKHX 8HeprHi1 OYIHYI. 
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1. OpraHH3aUHH dleppHTOBhlX Koneu naMHTH B 

npOBOnOqHhlX HCKpOBhlX K8MepaX 

05beMhl naMHTH COBpeMeHHhlX CHCTeM HCKpOBhlX KaMep Cp8BHHMhl C 

05beM8MH naMHTH BhlqHCnHTenbHhlX M8WHH CpeaHero Knacca, nOBTOMy Bon-

pocy paUHOHanbHOH Opi'8HH3aUHH BneMeHTOB naMHTH Ha 9THX K8Mepax 

ynenHeTcH oco5oe BHHMBHHe. 

BHaqane Ka3anocb HepauHOHanbHhiM npHMeHeHHe <jJeppHTOBhiX Koneu 

,. . B n . ;9; 
H8 KB)!(AOn npOBOnoqKe KaMep. CBH3H C 9THM aH3ep npeanO)!(Hn cno-

C05 3HaqHTenbHOI'O COKpaweHHH qHcna KOneu nyTeM npOWHBKH npOBOnoqeK 

qepe3 KOnhUa no AeCHTHqHOH CHCTeMe (pHC. 1). 

Ka)i(yJUaHCH cxeMHaH rpyAHOCTb opraHH38UHH 5onhworo o5'beMa naMH-

/18/ / 10/ 
TH npHBena K Hcnonb30B8HHJO PeeM H np. , ronyTBHHhlM H np. aHa-

noroBoro CbeMa HHQJOpMBUHH c <jJeppHTOBhiX KaMep. DpH aHanoroBOM CbeMe 

AaHHbiX ( pHC,2) Ka)!(AaH KaMepa HMeeT OAHH reHepaTOp CqHTbiB8HHH H OAHY 

BbiXOAHYIO CHI'H8nbHYIO 05MOTKY • D OqTH K T8KOMY )!(e COKpaweHHIO qHcna 

BneMeHTOB aneKTpOHHKH npHBOAHT H MeTOA CnO)!(eHHH KOneu KaMepbl B M8T

pHUy 1 HMeJOJUy!O BbiXOAHble 05MOTKH no CTOn5uaM H CTpOKaM npH OAHOM 

/ 11 / 
o5meM npoBone cqHThJBaHHH , 

0aHaKO HeAOCTaTKOM 9THX MeTOAOB HBnHeTCH T0 1 qTo OHH OI'p8HHqH

Ba!OT B03MO)!(HOCTH HCKpOBbiX KaMep, npeBp8JUaH HX B npH50pbl 1 pei'HCTpH

py!OJUHe .OAHH TpeK B pe)!(HMe npo5oH HCKpbl H8 OAHY npOBOnoqKy. 

Eonbwero BHHMaHHH 3acny)!(HBaJOT yHHBepcanbHbJe cnoco5hl opraHH3a

UHH KOneu H8 KaMepax, n03BOnHIOIUHe pei'HCTpHpOB8Tb n1060e KOnHqeCTBO 

OAHOBpeMeHHO B03HHKa!OJUHX B HHX HCKp, 

TaKaH cBoeo5pa3HaH yHHBepcanhHaH opraHH3aUHH c pa3ne nbHhlM o5pa-

. / 12 / 
meHHeM K <jJeppHTOBhlM KoneqKaM Hcnonh30BaHa ExpMaHOM • B CHCTeMe, 

npenno )i(e HHOH HM 1 <jJeppHTOBble KOnbU8 COCeAHHX XY nap K8Mep HMe!OT 

OAHY 061Uy!O BbiXOAHYIO 05MOTKY ( pHC,3). 0aHaKO o6maH npOWHBKa 05MOTOK 
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c~HThlBaHHB acex XY nap KaMep CHCTeMbl II03BOnBeT OOpalll8TbCB pas-

uenbHO KO BCeM HX KOne~K8M . npoWHBKa T8KOrO THII8 O~eHh Yll00H8 UnB 

CHCTeMhi KaMep, pacrronmKeHHhiX ouHa aosne upyrow, H Heyuo6Ha unB CHCTe

Mhl, B KOTOpOH KaMepbl paccpellOTO~eHbl. 

HaH6onee yua~HhJM, HaweuwHM caMoe wHpoKoe rrpHMeHeHHe , oKasancB 

/8, 11,1314/ 
CIIOCOO p83MellleHHB cpeppHTOBbiX KOneu rpyiiii8MH 

1 
, COCT OBlllH-

MH H3 OllHH8KOBOrO ~HCna KOneu. 0llHOHMeHHble KOnbUB 9THX rpyrrrr IIpOWH

B810TCB BbiXOllHbiMH CHrHanhHbiMH OOMOTK8MH 1 a K8lKll8B rpyrrrra KOneu HMe

eT HHllHBHllyanhHYJO OOMOTKY C~HThlBaHHB. CxeMa TaKoro THrra pasMemeHHB 

KOneu, OOp83Y!OlllHX M8TpHUy, IIpHBelleHa Ha pHC.4. 3Ta CXeMa MaTpHUbl 

TpeoyeT C~HTbiB8HHB B CeX ee rpyrrrr (CTpOK). npaKTH~eCKH HHQJOpMaUHB 

M OlKeT OhlTh TOnhKO B OllHOH HnH HeCKOnhKHX rpyrrrrax, II03 TOMY B HalliHX 

115,16 / 
paHHHX paooTax Obino rrpeunolKeHo aaecTH B Ka)l(llYJO rpyrrrry uorron-

HHTenhHOe rpyrrrroaoe KOnhuo B Ka~ecTae rrpeuaapHTenhHOro HHllHKaTopa 

HHcpOpMaUHH ( pHC.5). npellB8pHTenbHOe OOpaweHHe K rpyiiiiOBb!M K OnbU8M 

M8TpHUbl II03BOnneT OIIpeuenHTb rpyiiiibl 1 C KOTOpb!X cneuyeT C~HTbiB8Th HH

cpopM8UHIO. 

noMHMO p a CCMOTpeHHblX Bblllie CIIOCOOOB opraHH38UHH qJeppHTOBblX 

KOneu, cymeCTBYJOT CIIeUHanhHhle THTihl HX IIpOWHBOK B CHCTeMaX 3any cKaJ0-

114, 18/ 
lllHX ( pelli810ll(HX) KaMep , HO paCCMOTpeHHe 3TH X IIpOWHBOK BbiXQ-

llHT 38 p a MKH 3 TOA paOOThl. 

npaKTH~eCKYJO CnOlKHOCTb rrpellCTaBnBeT He CXeMHbiH BOIIpOC OpraHH-

3 8UHH cpeppHTOBhiX KOneu, a BOIIpOC CO~JleHeHHB cpeppHTOBOH M8TpHUbl C 

npoaono~K8MH HCKpOBOH K8Mepbl. B pa3nH~HblX naoopaTOpHnX 3TOT Bonpoc 

pewaeTcn rro-pa3HoMy. TaK, HarrpHMep, a KaMepax Hawefi CHCTeMbi KOnhua 

YKJlallblB810TCn H8 CBOH MeCTa OllHOBpeMeHHO C H8MOTKOH H8 HHX IIpOBOJIO

~eK. Ehino Obi HlleanbHO HMeTh crreuHaJibHhle pasbeMhi, rrosaonnJOmHe pas

MemaTh M 8TpHUbl BHe K 8Mep C TeM, ~TOObl ITOCne.[IHHe MO!!<liO ObinO yCT8-

H8BnHB8Tb B Mar HHTHb iX ITOJIRX. 
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II , ¢OPMI"POB8HHe CnOB8, COOTBeTCTBYIO!llef'O KOOpAHHaTe 

rpeKa B KaMepe 

8 H8CTOH!llee BpeMH HeMhlCnHM8 p6pa60TK8 HH~OpM8UHH CH C TeM HC

KpOBblX K8Mep 6e3 npRMeHeHHH 38M, 3TO 06H3biB8eT BbiBOAHTb KOOpAHHa

Tbl TpeKOB B BRAe 'IHCen B ABOH'IHOM KOAe, YA06HOM AnH 38M, PaCCMOT

peHH8H Bbl!lle M8TpHU8 TI03BOnHeT BbJTIOnHHTb 3TO Tpe60B8 HH e 6e3 Tpyna, 

noCTHf'aeTCH 3TO npHMeHeHHeM ABOH'IHblX C'leT'IHKOB H AHOAHblX lllH~paTo-

pOB npH o6pa!lleHHH K ee aneMeHT8M, KopAHH8T8 TpeKa HnH HOMep npOBO

nO'IKH (Kone'IK8) B K8Mepe nonyqaeTCH OT p83Me!lleHHH B nHHHIO HOMepa 

CTpOKH B K8Mepe ( CT8p!llHe pa3pHAbl) H HOMepa cpeppRT8 B CTpOKe ( Mn8AlllHe 

pa3pHAbl) npH ycnOBHH HyMepaUHH CTpOK OT 0 AO n , 3aecb n - 'IHCno CTpOK B 

M8TpHUe, KoopAHH8T8 C8MOH K8Mepbl B CHCTeMe 38A8eTCH C'leT'IHKOM HOMepa 

M8TpHUbl , 8 CHCTeMaX 6e3 C'leT'IHK8 HOMepOB MaTpHU KOOpAHH8Tbl K8Mep onpe

AenHIOTCH no HOMepaM CTpOK I 11 I. a· H8llleM ycTpOHCTBe, 6noK- CXeMa KOTO-

poro npHBeAeHa HB pHC,2, M8lllHHHOe nonycnOBO COCTOHT H3 18-pa3 p5IAHOf'O 

'IHCna, 3TO 'IHCno COAep~HT B ce6e HOMep K8Mep RnH M8TpHU (5 pa3p5I

AOB), HOMep CTpOKH B M8TpHUe (4 _pa3pHAa) , HOMep KOneqKa B CTpOKe 

t5 pa3p5IAOB), 'IHCnO OAHOBpeMeHHO OXBa'leHHbiX HCKpOH npoaonoqeK (2 pa3-

pHAa) H ABYX pa3p5IAOB BCTIOMOf'8TenbHOH HHcpOpM8UHH: "Haqano H3MepeHHH" 

R "npH3H8K 'IHCna", 

III • BpeMH BhrBoga ga HHbiX H3 CRCTeMbl d>eppHTOBhlX 

HCKpOBblX K8Mep 

BpeMH B b!BOA8 A8HHbiX H3 CHCTeMbl cpeppHTOBbiX K8Mep 38BHCHT OT 

CXeMHOll: Opf'8HH38UHH o6pa!lleHHH K M8TpRUe TI8M5ITH, paCCMOTpeHHOH Bbl-

we. 
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Ecm1 aH<!JOpMaUIHI li3 CTpoK C'lliTbtBaeTCSI Ha o6bi'IHbiH peracTp C.OBH

/11 / 
ra, KaK 3TO c.oenaf!o B pa6oTe , TO o6mee BpeMSI BbiBO.Oa T 0 HHciJop-

M8UHH H3 O.OHOA K8M e phl 6y.oeT p8BHO 

T 01 = r 1 
N 

n 

rae r -BpeMSI C'IHTbiB8HHSI CTpOKH 1 N -'IHCnO c!JeppHTOBbiX KOneu B Ka-

Mepe, r 3 -cpe.oHee apeMSI rrepe.oa'IH 'IHCna, n -'!Hcno Koneu B cTpoKe, 

r 
2 

- rrepHOll pa6oTbi peracTpa, M -'IHCnO TpeKOB B K8Mepe. 

npH C'IHTb !B8HHH HHcPOPM8UHii CTpOK Ha CITeUHanbHble peracTpbl - ce-

/13,15,16,17 / T 
neKTOp b l BbipalKeHHe )lnSI o TlpHMeT BH.Il 

N 
r --1 n + 

J-1, H8KOHeU 1 C TlpHMeHeHHeM rrpe.OBapHTenbHhlX HHJlHK8TOpOB B CTpOKaX H ce

neKTOpOB anSI HHX BpeMSI BbiBOJl8 eme yMeHblllHTCSI H 6yaeT paBHO 

T
03 

.. r
1
(A+l)+r

8 
M 

rae A -'IHCnO CTpOK B KaMepe, coaeplK8IUHX HHcPOPM8UHIO. 

Bo MHorax rrpaKTH'!ecKax cny'laSix apeMSI T 02 OK83biBaeTCSI .oocTa-

TO'IH b iM 1 'IT06bl ynOlKHTbCSI C Bb!BOL\OM HHcPOPM8UHH H3 BCeH CHCTeMbl HCKpo

Bb!X KaMep B HX MepTBOe BpeMSI. J.1MeHHO IT03TOMY B paCCMaTpHBaeMOM 

/8 / 
HHlKe ycTpOACTBe Mbl OCT8HOBHnHCb H8 BTOpOM B8pH8HTe ceneKUHii 'IHC-

na. 

IV • BnoK-CXeMa ycTpoH:cTBa BbiBoga JIB3 OMHM 

BnoK-cxeMa ycTpoAcTBa BbiBo.oa Jla6opaTopHH BbiCOKHX 3HeprHH: OMHH 

ITpHBe)leHa H8 pHc.6. <f>eppHTOBbie M8TpHUbl CHCTeMbl K8Mep H8 3TOH CXeMe 

H306palKeHbl B BH.Oe "Ky6a IT8MSITH IY eMKOCTb!O 32 X 16 X 32 )lB. e)l. 3arrHCb 
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HH<j>OpMaiUIH B STOT Ky6 11pOHCXOAHT OT TOKa HCKp CHCTeMbl KaMep, a ee 

C'IHTb!BaHHe ITSITHaAUaTb!O <jlopMHpOBaTenSIMH TOKa cpT, rrepeKniO'IaeMblMH 

OT OAHOR MaTpHUbl Ky6a K Apyroti C ITOMOU!b!O CXeMbl C HMrrynbCHO-ITOTeH

UHanbHbiMH TOKOBhiMH KniO'IaMH KT. 

B HCXOAHOM COCTOSIHHH TpHrrepbl BCeR CXeMbl 3a HCKniO'IeHHeM TpHr

repOB C'leT'IHKa CTpOK HaXOASITCSI B COCTOSIHHH "0". f1epeA Ka)I(AbiM Bb!BQ

AOM ITY'IKa yCKOpHTenSI Ha BXOA yCTpORCTBa ITOCTyrraeT HMrrynbC Ha'lana yc

KOpeHHSI (VI HY). VI HY cTaBHT B cocTOSIHHe "1" TpHrrepbi T1 H T5. Tp11rrep 

T5 OTITHpaeT BeHTHnbHbiR ycHnHTenb BH-1, KOTOpblR HMHTHpyeT HMITynbCbl 

3arrpoca 'IHCna, OCyUieCTBnSIIOUIHe O'IHCTKY rraMSITH rrepeA Ka)I(AblM UHKnOM 

BbiBOAa ITY'IKa H3 ycKOpHTenSI. 0'1HCTKa ITaMSITii BBeAeHa H3-3a BCeB03MO)I(

Hb!X cny'laRHbiX c6oeB BCeti CHCTeMbl, BKniO'IaSI 11 s neKTpOHHYIO Bbl'IHCnH

TenbHyiO MaUIHHY 3BM, rrpHBOASIU!HX K HerrOnHOMY C'IHTbiBaHHIO AaHHblX H3 

Ky6a ITaMSITH. p a6oTa ycTpORCTBa B pe)I(HMe O'IHCTKH 11p0HCXOAHT TaK )l(e, 

KaK 1i B pe)I(HMe BhiBOAa AaHHblX Ha BXOA 3BM. C OKOH'IaHHeM O'IHCTKH rra

MSITH CXeMa B03BpauraeTCSI B HCXOAHOe COCTOSIHHe li )I(AeT HMrrynbCOB Ha'la

na Bb!BOA8 OT CHCTeMbl 38ITYCKa reHepaTOpOB BblCOKOBOnbTHbiX HMrrynbCOB 

(BY!). TaKH M o6pa30M, B MOMeHT cpa6aTbiBaHHSI KaMep Ha BXOA yCTpORCT

Ba ITOCTyrraeT HMrrynbC 3arrycKa BY! li 'lepe3 3aAep)I(KY B 40 MKCeK OT OA

HOBH6paTopa OB c6paCbiBaeT ero B HCXOAHOe pa60'Iee COCTOSIHHe. f1pH 

STOM Bbl6HpaeTCSI rrepBaSI MBTpHUa, a TpHrrep T1 CTaBHTCSI B "1 ", OTKpbl

BaSI BeHTHnb BH 1(l) anSI TaKTOBbiX HMrrynbCOB TV!. BTopoe rrneqo Tl HC

rronb3yeTCSI AnSI 6nOK!ipOBKH ITHTaHHSI HCKpOBblX KaMep Ha BpeMSI BbiBOA8. 

3 a TeM "3arrpocoM 'IHCna" H3 nHHHH CBSI3H TpHrrepbi T2 H T3 CTaBSITCSI B 

rrono)l(eHHe, OTKpbrBaiOuree anSI TV! BeHTHnb BH 1 (2 ) , H rrpH oTcyTCTBHH 

HH<jlopMaUHH Ha Pq TV! qepe3 BH 1 ( 4 ) 6yAyT rrocTyrraTb Ha C'leT'IHK 

CTpOK CC AnSI rrocneAOBaTenbHOf'O orrpoca <jlopMHpOBaTenSIMH T OK8 BCeX 

CTpOK Bbi6paHHOR KaMepbl . f1pOC'IHT8B AO 15, CC HMrrynbCOM rrepeHOCa li3 

CTapurero pa3pS1Aa rrepeKniO'IHT C'leT'IHK MaTpHU C M Ha cneAyiOUIYIO 1103HUHIO. 
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Bu1611paeTCH HOBBH M8Tp11UB, OT!p81UI1B810TCH CTpOKI1 HOBOH M8Tpi1Ubl 11 T • .ll . 

e'li1TBHHBH co CTpOKI1 11H(jlopMaUI15t cpaay rrocTyrraeT Ha Pq • npH Ha-

1111'11111 eJl11 H11Ubi XOTH 6ui B Oil HOM paap HJle Pq 3H 1 (4) 3aKpbisaeTC51 JlliH TYI, 

C'leT CTpOK rrpeKpamaeTC51 1 H8'li1H8eTC51 OT!pOC pa3p51Jl0B perHCTpa, COJlep

>KBmi1X eJl11H11Uhi. H oMep rrepsoro no nopHJlKY paapHJla, 11Meromero HH$opMa

U11JO, 3B!llH(jlpOBblB8eTCH m11$paTOpOM 11 38ITOMI1H8eTCH Ha C'leT'li1Ke 'l11Cll8 

e4. Ecn11 rrp11 8 TO M rrocneJ:ty10m11e coceJlH11e pa3pHJlbi per11cTpa 'li1Cna ( Pq) 

6y.llyT B COCTOHH1111 "1", TO OHI1 C6pOCHTCH B 11CXOJlHOe COC T051H11e qepe3 38-

Jlep>KKI1 B 1 MKCeK 11 o6pa3yJOT Ha BblXOJle rrpaBOM C60pKH Y! flY! peri1CTpa 

'iHCliB cep1110 11MITYllbCOB1 COOTBeTCTByJOmyJO 'IHClly c6pomeHHbiX B "0" pa3-

p51JlOB . 3Ta Cepi1H 11MITYllbCOB 1 ITOJlelleHH851 ITOITOliBM Tp11rrepOM CXeMbl 

en (2p) 1 ITOJlaeTC51 HB BXOJl C'leT'li1Ka 'l11Cll8 e4, JlOT!OliHHH 3aiTHC8HHYJO T aM 

KOOpJli1H8TY JlO cpeJli1HHOrO 3 H8'leHHH KOOpJl11H8 T bl TpeKa C TO'lHOCTbiO +0,5 h • 

3JleCb h -war Me>KJlY rrpOBOliO'lK8MI1 K8Mepbl B MM • .ilnH ycTpaHeHI1H C60H 

HOM epa rrepsoro pa3pHJla, 3arr11cannoro B c'leT'l11K eq, BbiXOJl rnH(jlpaTopa 

6noK11pye TCH rro BXOJlBM H'leeK BH-3 OT Tp11rrepa T3. nocneJlHHH HMrrynbc 

cep1111 Bbl.(leliHeTCH ceneKTOpOM KOHe'lHOrO 11MITYllbC8 (eKY!) . 

8hiXOJl ceneKTOpa KOHe'lHOro 11MnynbC8 (eKY!) ITOJlBH Ha BXOJl TpHrre

pa T4, OT!pOK11JlblB8HI1e KOTOporo B COCTOHHHe "1" HBliHeT CH Tlpi13H8KOM ro

TOBHOCTH 'l11Cll8 Jlll51 rrepeJlB'lH ero HB BXOJl 38M. nocne Tlp11eMa 'l11Cll8 H8 

CBOH perHCTp 113Mepi1TellbHbiH UeHTp TIOJlaeT HB BXOJl ycTp OHCTBB Bb!B0Jl8 

O'lepeJlHoii 11Mrrynbc 3arrpoca 'li1Cna. VI Mrrynbc 3arrpoca 'l11C lla c6pacbmaeT 

B "QN C'leT'-!11KI1 e4, en, Tp11rrep T4 11 B03BparnaeT B pa60'-Iee COCTO.IIHI1e 

Tpl1rrepbl T2 11 T3. B pe3yllbTaTe 8 Toro TBKTOBbie 11MITYllbCbi c BeHT11llb

Horo yC11liH Tell .II BH 1 (2) CHOBB TI0Jl810TC51 H8 BblBOJl HOB OrO 'l11Cll8 C peri1CT

p8 P4 111111 HB BXOJl C'-!eT'li1K8 CTpOK qepe3 BBHTHllb BH-1(4), eCliH CB060JleH 

perHCTp '-111Cll8. 

e K8>KJlhlM ITepenOliHeHI1eM C'leT'-111K8 CTpOK C e rO BhlXO.llB ITOJlBeTCH 

HMITYllbC HB C'-leT'-IHK M8Tpi1U 1 o6ecrre'-IHB810lllHH ITOO'lepeJlHOe rrepeKliJO'leHHe 
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IIHT8HHSI H8 M8Tp11Ubl "Ky6a II8MSITH"'Iepe3 Ltell!HcppaTOp CTpOK H 11MIIYllbCHD

IIOTeHUH8llbHbie Kll!O'IH KT. 

C IIOMO!llb!O TyM6nepHOrO IISIT11p83pS!LlHOrO perHCTpa H86HpaeTCSI HOMep 

K8Mepbl, H8 KOTOpOii CneayeT 38KOH'IHTb BbiBOLl HHcp0pM8UH11. Docne O!IpOC8 

IIOClleLtHel KaMephl CXeMa . cpaBHeHHSI BhlL(8eT HMIIYllbC "KOHU8 H3MepeHHI" 

c BbiXOJla BeHTHnSI BH-1 (6 ) Ha BXOLl TpHrrepa Tl. B pe3y llbTaTe ::noro 

6nOKHpy!OTCSI HMIIYllbCbl T8KTOBOrO reHepaTopa H CHHM8eTCSI 6l10K11pOBK8 

C ycTpOICTBa 38IIYCK8 BhlCOKOBOllbTHOrO 11MIIYllbC8 H8 HCKpOBhle K8Mephl. 

C O'IepeLtHbiM cpa6aTbiB8HHeM HCKpOBbiX K8Mep CHOB8 IIOCTyrraeT HMIIYilbC 

BVI Ha BXOLl OLlHOBH6paTopa OB, H cxeMa rroBTopHT UHKn rrepeaa'IH uaHHbiX 

0 CJ1eL(y!Oll!eM C06biTHI1 C C HCTeMbl HCKpOBblX K8Mep. 3a 0Ll11H UHKll yCKOpe

HHSI CHCTeMOii MO)I(eT 6b1Tb 3aperHCTpHpOB8HO 6onee COTHH C06biTHI. 

CHnbHOTOKOBbie sneMeHTbi ycTpolcTBa, TaKHe,KaK cpopMHpoBaTenH To

Ka <PT H TOKOBbie Kll!O'IH KT, a T8K)I(9 BbiXOLlHbie yCHllHTellH M8Tpi'U OTHe

ceHbl HeiiOCpeLtCTBeHHO K K8MepaM. 0CT8llbH8SI Sl1eKTpOHHK8 yCTpOICTB8 Bbi

B0Ll8 CMOHTHpOBaHa H8 CT8HLl8PTHbiX Sl'leiiKaX Bbl'IHCllHTellbHOI M8lliHHbl 

E3CM-3M H p.a3Mell!eHa B OLlHOI H3 CTaHaapTHbiX CTOeK OVIHVI. 

8 H8'l8J1e STOrO roaa 6binH IIpOBeL(eHbl HC!IbiT8HHSI STOrO ycTpOICTB8 

B CHCTeMe BOCbMH IIOilyMeTpOBbiX HCKpOBbiX KaMep Ha IIY'!Ke CHHXpocpa3o

TpOHa. B HaCTOS!ll!ee BpeMSI rrpoaon)l(aeTCSI aal1bHelll!ee H3y'leHHe B03MO)I(HOC

Tel CHCTeMbl cpeppHTOBblX K8Mep B YCllOBHSIX 3KCIIepHMeHT8, LlllS! KOTOpOrO 

OH8 rOTOBHl18Cb. Ha OCHOB8HHH rrpeLtB8pHTel1hHbiX HC!IbiT8HHH, pe3yl1bT8Tbl 

KOTOpb!X 6yaeT orry6nHKOB8Hbl OTL(ellbHO, MO)I(HO CLtel18Tb BbiBOLl, 'ITO IIpo

BOllO'IHbie HCKpOBbie K8Mepbl C cpeppHT8MH HMe!OT YLlOBlleTBOpHTellbHY!O scp

cpeKTHBHOCTb ( > 96%) H CIIOC06Hbl OLlHOBpeMeHHO perHCTpl1pOS8Tb HeCKOllb

KO TpeKOB,a MeTOLl BbiBOLl8 Ll8HHbiX HCKpOBbiX K8Mep C IIOMO!llb!O cpeppHTO

BblX KOneri SKOHOMH'leH IIO 06'beMy 8II!IapaTypbi, !Ip8KTH'leCKH O'leHb IIpOCT, 

H8L(e)l(eH H II03BOJ1SieT HCIIOJ1b30B8Tb SlleKTpOHHKy, HCKll!O'IHTellbHO nerKyJO 

B HanaaKe. 

10 



VIH<\JOpM8UH51 <\JeppHTOBbiX K8Mep B OT iiH '!He OT HH<\JOpM8UHH K8Mep 

.opyrHX THITOB , HOCHT .QHCKpeTHbiH X8p8KTep . T o'!HOC T b pel"'HCTp8UHH KOOp.QH 

H8T TpeKOB B HHX MO*eT 6~Tb rrony'!eHa He xy•e , 'leM B K8Mepax .OpyrHX 

THITOB , T8K K8K TOK 38ITHCH B <\JeppHTOBOe KOilbUO 38BHCHT OT ero pa3Me-

pOB H COCTaBnHeT e.QHHHUbl 8MITep ITpH .QiiHTeilbHOCTHX HCKpbl 70t- 80 HCeK, 

.QocT aTO'lHO OTMeTHTb, 'ITO O.QHO O.QHOTpeKOBOe C06biTHe B <\JeppHTO

BOH HCKpOBOH KaMepe MO*eT 6~Tb 3aperHCTpHpOBaHO H B~.QeneHO 3a Bpe

M51 ITOpH.QKa O.QHOH MHKpOCeKyH.Qhi, TaK KaK B KaMepe MOI"'YT 6b!Tb HCITOilb-

30B8Hbl <\JeppHTOBble KOilbUa C BpeMeHeM C'!HTbiB8HH51 < 0,5 MKCeK, .Qa•e 

B Mal"'HHTOCTpHKUHOHHOii MeTpOBOH K8Mepe cpe.QHee 3Ha'leHHe 3TOI"'O BpeMe

HH ITOily'!aeTC$1 p8BHblM He MeHee '!eM 0,5 MKCeK/ CM 50 CM = 25 MKCeK , 

K He.QOCT8TKaM <\JeppHTOBb!X K8Mep ITOK8 Ciie.QyeT OTHeCTH CiiO*HOCTb 

CO'!ileHeHH51 <\JeppHTOB~X MaTpHU C rrpOBOiiO'!KaMH K8Mep~, OC06eHHO Ha B~

l COKOBOilbTHOii ee CTOpOHe , Ho BOITpOC CO'lileHeHH51 rrpOBOiiO'!Hb!X KaMep 

r C <\JeppHTOBbiMH MaTpHUaMH He 51Bi151eTC51 He p83pelllHMbiM 0 

fl H T e p a T y p a 

1, Gelbraith. R ev, Sci. Instr., 32, 518 (1961). 

2 . I.G . Rutherglen and I,M . Paterson. Rev, Sci, Instr., 32, 519(1961). 

3, G , Charpak. N . I. M , l:2, 318 (1 962), 

4 , F . Krienen. N.I.M. 16, 168 (1962) , 

5 , Mr. Nuemann and Sherrard. IEEE, Transaction on Nuclear Sci,, 

v . NS-9, N3, 259 (1962); v . N S-9 , N5 , 51 (1962) , 

6 . G ,Gionnelli. Proc. o f the Int. Meeti ng on F ilmless Spark Cham

ber Technique and Associated Comp uter Use. C E RN, 325 (1964) ; 

CERN 64- 30, 1964, 

7. Perez- Mendez and I.M . P fa l. N.I.M. 3:; , 14 (1965). 

11 



B. n. c. B apa6aw, A. r. fpaqes, B.ll. KOHilPBlliOB, n. B. KonMoroposa , 

H. M. HHKHTIOK. flperrpHHT OYI.HYI 10-3890, 1ly6Ha , 1968. 
} 

9. I. Pizer. CERN, 64-30, 111 (1964). 

10. A.C. raspunoB, YI .A. ronyTBHH H Jlp. flperrpHHT OYI.HYI, 13-3503, 

1ly6Ha , 1967. 

11. W.A. Higinbotham et al. IEEE, Trans. on Nuclear Sci., v. NS-12, 

N 1, 386 (1965). 

12. C.H.Erhmann. IEEE, Trans. on Nuclear Sci., v . NS-13, N1, 

503 (1966). 

13. T. Krienen. CERN, NRD, 64- 44 (1964). 

14. J. Bounin et a l. IEEE, Trans. on Nuclear Sci., v . NS-11. N3 , 

321 (1964). 

15. A.f. fpa'!es. OYI.HYI, 81-10-3883, 1ly6Ha, 1966. 

16. n. c. Bapa6aw, A. r. fpa'leB. flperrpHHT OYI .HYI' 2660, 11y6Ha, 1966. 

17. A.f.fpaqes. flperrpHHT OYI .HYI, 2659, 1ly6Ha, 1966 HflT 3,N92,208(1967). 

18. C. Ray et al. Decision-maiking spark chamber, EFINS 64-37. 

PyKOIIHCh IIOCTyrrHna B H31l8TenbCKHH OT}len 

12 ceHTg6pg 1968 rolla. 

12 



10 DEC4DE 

50.n COOXIQ\ 

cable
Output stgnol 

10 UN1TS 

Ground 

/ 9 / 
Puc.!. C xe Ma KOOUp OBBHHOH TipOWUBKU ¢eppUTOB Ha UCKpOBOH Ka Mepe 

II ~ .J(7IIICIJ 

8. 01-a ~coiN....;• __ _ 

C. C111NOAbHtiR ~·o:;;.;.,...~·a __ _ 

Puc.~ . CxeMa npowuBKU cpepp uTOB nm1 aHanoroaoro c'beMa uHcpopMauuu 
c KaMep /1 0 / 

13 



lrl 

•
1
~
11 

dewex x1qH 

-H9hOJ.Ol1edOOO lqWeJ.OHO BUl1 TI9UOX Xl%10J.Hdde<jl HHTilJ8HHlJ.IdO lJW9X:) "S"Oild 

SliiiiS lS10d 91 

-Q 



__ ... 

PHc.4. CxeMa pa3MemeHH51 <jJeppHTOBbiX Koneu B BHAe MaTpHUhi rraMRTH , 

15 



<'II 
C'f) ., . 
..... 
~ 
..0 

Q() 

KC/JT 17-16 . 

3 
~ Si <II .:;; 

I 

3 ~~ - ~/I~ '7/ I~ 2~,7~:74~ ~ 
1 

6i.IJ.j. . 61.tx 2. 

/ 15/ 
P Hc.5 . MaTpnua naMRTH c npe aaapHTenbHhlMH HHAHKaTopaMH cTpoK 

Ck - KOMITBHCHpyrowaH BMKOCTb . 

16 

Bj &.lfHn. 

/6 



/8/ 
P!ic.6, EnoK-cxeMa ycTpoliCTBa BbiBo.oa JJB3 OV!HV! 

17 


