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SUMMARY 

The speed of data taking and data 
quality in the rr--e scattering experiment 
at 50 GeV to a great extent depend on the 
operation quality of the triggering system 
of the spectrometer. It consists of scintil
lation counters, two lead glass Cherenkov 
spectr·ometers and a corresponding system of 
fast electronic logic. In this paper we 
describe main elements of the triggering 
system. Their parameters are given which 
permit a high detection efficiency of 
scattering events to be obtained at a suf
ficiently large coefficient of suppression 
of background events. 

BeeoeHue 

)J;n.JI npoae,IJ;eHH.JI 3KcnepHMeHTa no HJMepeHHIO 3neKTpo
MarHHTHoro pa,D;Hyca rr -Me JoHa /1/ B onbiTe no rr - e pac
ce.JIHHIO npH 3HeprHH 50 r3B 6bln C03,IJ;aH MarHHTHbiH HC
KpoaoB: cneKTpoMeTp, pa6oTaBWHH ua nHHHH c 3BM THna 
HP2116B /2/.. CKopocTb nony'leHH.JI H Ka'leCTBO ,IJ;aHHbiX B 
3KCnepHMeHTe B 6onbWOH CTeneHH JaBHCellH OT Ka'leCTBa 
pa6oTbl cHcTeMbl JanycKa cneKTpoMeTpa. 

CHcTeMa JanycKa HcKpOBbiX KaMep, <llopMHPYIOil\a.JI yn
paBll.JIIOil\HH HMnynbC ,IJ;ll.JI no.D;a'IH BbiCOKOrO Hanp.JI:>KeHH.JI 
Ha 3lleKTpO,ll,bl KaMep, ,IJ;Omt<Ha y.D;OBneTBOp.JITb ,IJ;BYM OCHOBHbiM 

<liH3H'IeCKHM Tpe6oBaHH.JIM: 
a/ 3<1l41eKTHBHOCTb JanycKaiOil\eH CHCTeMbl K none3HbiM 

C06biTH.JIM ,IJ;Oll:>KHa 6b1Tb 6nH3KOH K 1 00~; 
6/ JanycKaiOil\a.JI cHcTeMa ,IJ;On:>KHa o6ecne'IHBa Tb B03-

MO:>KHO 6onee nonuoe no,IJ;aaneuHe no:>KHbiX JanycKoB, o6yc
noaneHHbiX KaK HeynpyrHMH B3aHMO.D;eHCTBH.JIMH nepBH'IHbiX 
rr -Me30HOB C .R,D;paMH MHWeHH, TaK H cny'laHHbiMH COBna

,IJ;eHH.JIMH, B03HHKaiOil\HMH HJ-Ja <lloHOBOH 3arpy3KH C'leT'IH

KOB. 
CxeMa pacnono:>KeHH.R 3KcnepHMeHTanbnoro o6opy,D;oaa-

HH.JI ua Kanane N' 12 ycKopHTen.JI11<1>B3 /Cepnyxoa/ noKaJaHa 
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CHcTeMa 3anyci<a B 3TOM 3I<cnepHMeHTe BI<mo'laJia 

C~HHTHJIJIS~HOHHWe C'leT'IHKH, ~Ba 'lepeHI<OBCKHX Cnei<Tpo

MeTpa UOJIHOrO nOrJIOIIleHHS H3 CBHH~OBOrO CTei<Jia H COOT

BeTCTBYIOIIlYIO CHCTeMy 6WCTpoii: 3Jiei<TpOHHOH JIOrHI<H. 

B ~aHHOM C00611leHHH CO~ep)I(HTCS OUHCaHHe OCHOBHWX 

3JieMeHTOB CHCTeMW 3anyci<a YCTaHOBI<H, npHBO~STCS HX 

napaMeTpW, fi03BOJIHBWHe UOJIY'IHTL BWCOI<YIO 34M)ei<THB

HOCTL perHCTpa~H C06WTHH TT- e pacceSHHS npH ~OCTa
TO'IHO 60JILWOM K03ciM)H~HeHTe no~aBJieHHS ~OHOBWX C06W

THH, OUHCWBaiOTCS MeTO~W onepaTHBHOrO I<OHTpOJIS 3a 

pa.6oTocnoco6HOCTLIO annapaTypw. Pa6oTa qepeHxoscxBx 

cnei<TpoMeTpos 6wna onHcaHa paHee /3 I. 

1. KoHCIIPYKIIUJI CfiUHIIUA.IIJifiUOHHbiX c<~eii'IUKoa 

Pa3Mepw scex C~HHTHJIJIS~HOHHWx C'leT'IHI<OB ycTaHOBKH, 

npBBe~eHHWe B Ta6JIH~e, a Tal()l(e HX fi03H~HH 6WJIH BW6paHW 

Ha OCHOBe I<HHeMaTH'IeCKOrO paCCMOTpeHHS HCCJie~yeMOH 
peai<~HH H MO~eJIHpOBaHHS 3I<CnepBMeHTa C HCUOJIL30BaHH· 

eM H3BeCTHWX Xapai<TepHCTHI< nyqxa /4/. 
IIy'IOI< rr -Me3oHos, na~aiOIIlHH Ha )I(H~I<oso~opo~yro 

MHWeHL, perHCTpHpOBaJICS C UOMOIIlLIO 4-x MOHHTOpHWX 

c'leT'IHI<OB S1 -S4 ,HMeiOIIlHX c~HHTHJIJISTopw cpaBHHTeJILHO 

He6onLworo pa3Mepa. C'leT'IHI< A HALO c OTBepcTHeM MS 

ny'II<a ~HaMeTpoM 80 MM Haxo~Hncs B Ha'laJie nepsoro 

6noi<a I<aMep. OH pa6oTan B cxeMe aHTHcosna~eHHii: c oc

TaJILHWMH C'leT'IHI<aMH MOHHTOpa H npHMeHSJICJI C ~eJILIO 

orpaHH'IeHHS KpWJILeB ny'II<a. ,lJ;JIS no~aBJieHHS JIO)I(HWX 

3anyCI<OB YCTaHOBI<H HCUOJIL30BaJIHCL ~Ba C'leT'IHI<a aHTH· 

cosna~eHHH. C~HHTHJIJIS~HOHHWH C'leT'IHI< AS c JiaTyHHWM 

I<OHBepTOpOM TOJllllHHOH B ~Be pa~Ha~OHHWe e~HHH~W H C 

OTBepCTHeM ~HaMeTpOM 100 MM no~aBJISJI 3anyCI<H OT 

HeynpyrHX B3aHMO~eHCTBHH, npOHCXO~BWHX B MHWeHH. 

,D;ns ynyqrueHHs 34M)ei<THBHOCTH cseToc6opa C'leT'IHI< npo

cMaTpHsancs ~BYMS ~OTOYMHO)I(HTeJISMH C npOTHBOUOJIO)I(• 

HWX CTOpOH C~HHTHJIJISTOpa. KpoMe BWCOI<OH 34M)eKTHBHOCTH 

perHcTpa~HH qacTH~, C'leT'IHI< AS ~oJI)I(eH 6wn o6na~aTL 

MaJIWMH WyMaMH ~JIS TOrO, 'IT06W CJiy'laHHWe aHTHCOBna

~eHHS 6WJIH MHHHMaJILHWMH. 
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C'leT'IHK AB pa3Mem:ancJI Henocpe~CTBeHHo Ha TpaeK

TopHH 'laCTHU · c HMnynLcoM 50 F3B/c H cny)KBJI ~JI 

yMeHLWeHHJI JIO)KBLIX 3anyCKOB OT B3aHMO~eHCTBHJI ny'IKO

BLIX 'laCTHU C BeW:eCTBOM YCTaHOBKH. 

HaH6onee BLICOKHe Tpe6oBaHBJI npe~'LJIBJIJIJIHCL K 34MlJeK

THBHOCTH C'leT'IHKOB SP H SE, npe~Ha3Ha'leHHLIX ~JI perHCT

paiJ;HH 7T -Me30HOB H 3JieKTpOHOB llOCJie pacceJIHHJI. ,l(JIJI 

yMeHLWeHHJI 'IHCJia Cny'laHHLIX COBlla~eHHH 3TH C'leT'IHKH 

~OJI)I(HLI 6LIJIH o6na~a TL TaiOKe ~OCT a TO'IHO MaJILIMH WyMaMH. 

Ka~Liii Hl cu;HHTHJIJIJITopoa, SP H SE , npocMaTpHaancJI 

~BYMJI ~OTOYMHO)KBTeJIJIMH. 

,l(JIJI H~eHTH~HKaUHH C06LITHH 11 - e pacceJIHHJI HCITOJIL-

30BaJIHCL ~Ba 11 -Me30HHLIX C'leT'IHKa, YCTaHOBJieHHLIX noc

ne 3aUJ;HTLI H3 )Kene3HLIX 6JIOKOB TOJllll:BHOH 3 M. 3TH C'leT

'IHKH, a TaK)Ke BKJIID'IeHHLie Ha aHTHCOBUa~eHHJI C'leT'IHKH 

oKpy)KeHHJI )KB~Koao~opo~Hoii MHWeHH A1 -A 
4 

He yqacT

BOBaJIH B ~OpMHpOBaHHH 3anyCKaiOW:ero HMllYJILCa, TaK KaK 

He ~aBaJIH cym:ecTBeHHOrO yBeJIB'IeHHJI K034MlJHUHeHTa OT-

6opa. HH~opMaUHJI o cpa6aTLIBaHHH 3THX C'leT'IHKOB, KaK 

H BCeX ~pyrHX ~OTOYMHO)KBTeneii ycTaHOBKH, B Ka~OM 3a

nycKe 3aHOCHJiaCL B 3BM; 3aUHCLIBaJiaCL Ha MarHHTHLie 

JieHTLI H 6LIJia B ~aJILHeiiweM HCllOJIL30BaHa npH "o4MlJ-n~:iiH'-' 
aHaJIH3e. 

CoqneHeHHe ~OTOYMHO)KBTeneii c nnacTH'IeCKHMH CUHH

THJIJIJITOpaMH OCYW:eCTBJIJIJIOCL C llOMOW:LIO CBeTOBO~OB H3 

opraHH'IecKoro CTeKna. CaeToao~LI H3roTOBJIJIJIBCL TaKHM 

06pa30M, 'IT06LI ITO B03M0)KHOCTH 06ecne'IHTL llOCTOJIHCTBO 

llJIOUJ;a~H HX Ce'leHHJI npH nepe~aqe CBeTa OT CIJ;HHTHJIJIJITOpa 

K ~OTOYMHO)KBTeJIID. 
,l(nJI C'leT'IHKOB 60JILWBX pa3MepOB 6LIJIH onpo6oBaHLI 

~Ba THna CBeTOBO~OB: 

a/ rHyTLie CBeTOBO~LI /H3 nnaCTHH oprcTeKJia C pa3Me

paMH 5 X 50 X 200 MM3 /; 

6/ CllJIOWHLie CBeTOBO~LI /HMeiOlll:Be ~OpMy yce'leHHOH 

llHpaMH~LI H H3rOTOBJIJieMLie H3 MOH06JIOKOB oprCTeKJia 

C llOMOlll:LIO MeXaHH'IeCKOH o6pa60TKH/. 

KaK noKa3aJIB pe3yJILTaTLI Hccne~oaaHHii, rHyTLie cae

TOBO~LI YCTYllaJIB CllJIOWHLIM B nepe~aqe CBeTa, XOTJI H 

o6ecne'IHBaJIB 6onee paBHOMepHoe ero co6HpaHHe. B JK-
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cnepHMeHTe B OCHOBHOM HCllOJIL30BaJIHCL CllJIOWHLie CBe

TOBO~LI. ,l(o llOMeUJ;eHHJI CBeTOBO~OB H CUHHTHJIJIJITOpOB 

B CBeTOHenpOHHIJ;aeM)'lO 060JIO'IKY H3 'lepHOH 6yMarH OHH 

o6opa'IHBaJIHcL aJIIDMBHH3HpoaaHHLIM naacaHOM. TopuoaLie 

llOBepXHOCTH CUHHTHJIJIJITOpOB 6LIJIH llOKpLITLI 6enoii OTpa

)KaiOUJ;eH KpacKoii Ha ocHoae MgO. Bo acex c'leT'IHKax 

pa3Mem:aJIHCL CBeTOBLie ~HO~LI, CJiy)Kalll:Be ~JI KOHTpOJIJI. 

2. 4>3Y U 6biCOK060AbiiiHOe numaHUe C~eiii~UKOB 

Bo BCeX CUHHTHJIJIJIUHOHHLIX C'leT'IHKaX HCllOJIL30BaJIHCL 

~OTOYMHO)KHTeJIH THna cJ>3Y-30. 

Ilo~6op HH~HBH~yaJILHLIX ~eJIHTeJie:ii HanpJI)KeHH.II ~JI.II 

HeCKOJILKHX cJ>3Y- 30 C u;eJILIO nony'leHH.II HaH60JILWero 

ycHJieHH.II noKa3aJI, 'ITO no~o6paHHLie onTHMaJILHLie ~enu

TenH BeCLMa 6JIH3KH K ~eJIHTeJIID, llOKa3aHHOMY Ha 

puc. 2. 

Puc. 2. ,4eAullleAb Hanp.RxeHU.R OAJI 4>3Y-30. 

Ilo~6op ~enHTen.ll npoao~HJIC.II Ha cneusanLHOM cTeH~e 

C HCllOJIL30BaHHeM CTa6HJIB3aTopa TOKa, HMe10m:ero CTa-

6HJILHOCTL He Xy)Ke 0,1~ npH H3MeHeHHH COllpOTHBJieHH.II 

Harpy3KH Ha 2 MOM. Cl>oTOYMHO)KHTenH ~n.11 C'leT'IHKOB oT-

6HpanucL TaKHM o6pa30M, 'IT06LI npH ~OCTaTO'IHO 6oJILWOH 

aMITJIBTy~e CHrHaJia OT 'laCTHULI C MHHHMaJILHOH HOHH3aiJ;Hei 

B HHTepaaJie Hanp.II)KeHHB Ha cJ>3Y ~0 2,7 KB 'IHCJIO WYMOBLIX 

7 



HMDYnloCOB He npeBLIW8JIO 10
4 

B ceKyH,Ay OpH 'IYBCTBHTem.

HOCTH BXO,IUILIX clJopMHpO&aTeJieii 100 MB. 
fiHTRHHe BCeX clJOTOYMHO)I(HTeJieii OC}'meCTBJI.BJIOCL OT 

awopJIMHTeneii BC- 28 /MaKCHManLHwii TOK 25 MA/. 0.IJ;HH 

awopJIMHTenL o6cny)I(HB8JI .IJ;O ceMH clJoToyMHO)I(HTeneii. H3-

MeHeHHe HaOpJI)I(eHHH Ha clJoTOYMHO)I(HTeJIJIX, OO,IJ;KniO'IeHHLIX 

K O,IJ;HOMY BLIOpJIMHTeJIIO, Op0H3BO,IJ;HJIOCL C DOMOmLIO pa3M

HO)I(HTeJieii BLICOKOrO HaOpJI)I(eHHJI, KOTOpLie 6LIJIH C06paHLI 

Ha CTa6HJIHTpOHRX H 003BOJIJIJIH H3MeHJITL HaTipJI)I(eHHe Ha 

«1>3Y a HHTepaane 500 B c waroM 50 B. HaopJI)I(eHHJI Ha 

CQHHTHJIJIJIQHOHHLIX C'leT'IHKRX H3MepJIJIHCL C OOMOmLIO 

CKaHHpyromero ycTpOHCTBa /5/ H perHCTpHpOBRJIHCL QHclJpo

BLIM BOJILTMeTpOM. ,lJ;aHHLie C QHclJpoaoro BOJILTMeTpa nepe

,IJ;RBRJIHCL B 3BM. MO)I(HO 6LIJIO TRK)I(e H3MepJITL HaOpJI· 

)l(eHHB Ha OT,IJ;eJILHLIX C'leT'IHKRX ycTaHOBKH C DOMOmLIO 

py'IHoro nepeKJIIO'IaTeJIJI. 

fipe,IJ;BRpHTeJILHLie H3MepeHH.B Ha ny'IKe nOKR3RJIH, 'ITO 

aeJIH'IHHa eMKOCTeii, wyHTHPYIOmBX TPH nocne.IJ;HHX .IJ;HHo.IJ;a 

clJoTOYMHO)I(HTeJI.B, OKR3RJIRCL He,IJ;OCTRTO'IHOH ,IJ;JI.B CTa6HJIH· 

3aQHH Ko31WlHQHeHTa ycHneHH.B «1>3Y a ycnoaH.sx 6on&woii 

3arpy3KH. BKniO'IeHHe no,IJ;nHTKH Ha nocne.IJ;HHe TPH .IJ;HHO.IJ;a 

BCeX C'leT'IHKOB YCTRHOBKH pe3KO YJIY'IWHJIO HX 3arpy3o'I

HLie xapaKTepHCTHKH. KR)I(.IJ;Liii Me)I(.IJ;HHO.IJ;Hwii npoMe)l(yToK 

3RnHTLIBaJIC.B OT OT,IJ;eJILHOrO HCTO'IHHKa, Hanp.B.>KeHHe Ha 

HeM BLI6HpaJIOCL paBHLIM Hanp.B)I(eHHIO, H3MepeHHOMY OpH 

MRJILIX 3arpy3KRX 6e3 nO,IJ;nHTKH. Pacope,IJ;eJieHHe noTeHQHaJia 

Ha nocJie,IJ;HHX ,IUIHO,IJ;aX ci>3Y npH 3TOM He .BBJI.BJIOCL OnTH· 

MRJILHLIM ,IJ;JI.B Ka)I(,IJ;OrO OT,IJ;eJILHOrO C'leT'IHKa, DOCKOJILKY 

Hanp.B)I(eHHJI nHTaHH.B C'leT'IHKOB 6LIJIH pa3JIH'IHLIMH, a no,IJ;

nHTKR BCeX C'leT'IHKOB npOH3BO,IJ;HJIRCL OT O,IJ;HHX H TeX )l(e 

awnpJIMHTeneii. 0.IJ;HaKo aHaJIH3 pe3yn&TaToB npe,IJ;aapHTenL

HLIX H3MepeHHH noKa3aJI, 'ITO B 3THX yCJIOBH.BX COXpRH.BeTC.B 

He3RBHCHMOCTL aMnJIHTY.IJ;LI CHrHaJia OT 3arpy3KH H BKmo-

1feHHe nO.IJ;DHTKH o6ecne'IHBReT Ha,IJ;e)I(HYIO pa6oTy C'leT'IHKOB 

npH 6onLwHx 3arpy3Kax. 

B KO)I(YXH ci>3Y, KpoMe MarHHTHLIX 3KpaHoa H .IJ;eJIHTeneii 

BLICOKOrO HaOp.B)I(eHH.B, 6wna BMOHTHpOBaHa CHCTeMa CHrHa

JIH3RQHH o BKJIIO'IeHHH clloTOYMHO)I(HTen.s. Ko)l(yXH aHTH

coana.IJ;a TeJILHLIX C'leT'IHKOB OKpy)l(eHH.B MHWeHH 6LIJIH H3-

rOTOBJieHLI DO B3pLIB06e30DRCHOM aapHaHTe, 6wJI npe.IJ;yc-
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MOTpeH npo,D;yB repMeTH'IHLIX KO)I(YXOB R30TOM OpH H36LI· 

TO'IHOM ,IJ;RBJieHHH. 

3. Et.rc•pa.R 3AeK•poHuKa 

06pa60TKa CHrHaJIOB CQHHTHJIJI.BQHOHHLIX H qepeHKOBCKHX 

C'leT'IHKOB, 3aDyCK yCTaHOBKH, a TaK)I(e BLIBO,IJ; HHclJopMaQHH 

0 cpa6aTLIBaHHH C'leT'IHKOB OCymeCTBJIJIJIHCL B COOTBeTCTBHH 

c 6noK-cxeMaMH, noKa3aHHLIMH Ha pHc. 3 H 4. JlorH'IecKa.s 

06pa60TKa HHclJOpMaQHH CO C'leT'IHKOB npOH3BO,IJ;HJiaCL CHC· 

TeMOH 6LICTpoii 3JieKTpOHHKH, B COCTaB KOTOpoii BXO,IJ;HJIH 

clJopMHpOBaTeJIH, pa3MHO)I(HTeJIH, CyMMaTOpLI, CXeMLI ,IJ;BOH

HLIX COBna.IJ;eHHH H cxeMLI nJITHKpaTHLIX COBOa,IJ;eHHH C KaHa

JIOM aHTHCoana,IJ;eHHii. 3TH MO.IJ;YJIH 6wnH cornacoaaHw no 

ypoaH.BM cHrHanoa a cooTBeTcTBHH co cTaH.IJ;apTOM NIM H 

pa6oTaJIH B pe)I(HMe no nOCTO.BHHOMY TOKY. 

CHrHanw co cnHHTHJIJI.BQHOHHLIX c'leT'IHKOB clJopMHpoaa

JIHCL no ypOBHIO H ,IJ;JIHTeJILHOCTH C nOMOmLroclJopMHpOBaTeJieii 

clJHpMLI "EGG"THOa Tl20 /N • qyBCTBHTeJILHOCTL clJopMHpoaa

TeJieii 6blna ycTaHoaneHa Ha ypoaHe 100 MB. 
B 3KcnepHMeHTe .IJ;JIJI 6onLweii Ha.IJ;e.>KHOCTH HcnonL3oBa

JIHCL ,IJ;Ba aHaJIOrH'IHLIX Ha6opa 6JIOKOB 6LICTpOH 3JieKTpOHH· 

KH. 0.IJ;HH KOMnJieKT COCTO.BJI H3 KOMMep'leCKH ,IJ;OCTYDHLIX 

MO.IJ;yneii clJHpM "EGG" , "LECROY" ,"CHRONETIC'',,npyroii -

H3 6noKoa cTaH,D;apTHoii /Ha 100 MFl#/ HaHoceKyH.IJ;Hoii no

rHKH, pa3pa6oTaHHoii H H3rOTOBJieHHoii a JIB3 OHJIH/6/. 

3anyCK ycTaHOBKH B OCHOBHOM ocymeCTBJI.BJIC.B OT nepaoro 

KOMnJieKTa 3JieKTpOHHOH JIOrHKH, B O,IUIOM H3 ceaHCOB 

B 3anycKe HCnOJIL30BaJIHCL o6a KOMnJieKTa, 06be,IJ;HHeHHLle 

DO CXeMe "HJIH". 0TC'IeTLI C HaH6oJiee Ba.>KHLIX y3JIOB 

060HX KaHaJIOB 6blCTpOH JIOrHKH OTJIH'IaJIHCL He 6onee 'leM 

Ha 0,5~, 'ITO rapaHTHPOBRJIO 3KCOepHMeHT OT C}'meCTBeH

HLIX OWH60K, CB.B3aHHLIX C 3JieKTpOHHKOH 3anycKa. 

lloTOK qacTHn a KaHane oope.IJ;en.snc.s cqeT'IHKaMH Sl H 

S2, BKmo'leHHLIMH Ha coaoa,IJ;eHHe a cxeMe Co = Sl· S 2. ,D;n.s 
BLI.IJ;eneHH.B oyqKa rr -Me30HOB, oa,IJ;aromux Ha .>KH.IJ;KOBo.IJ;o

po.IJ;HYIO MHWeHL, HcnoJIL30BaJIHcL c'leT'IHKH S3 H S4, BKmo

'leHii:we a cxeMe "BEAM" Ha coana,IJ;eHHJI c cHrHaJIOM Co • 

,lJ;nHTeJILHOCTH cHrHanoa Sl , S 2 , S3 H S4 cocTaBJI.BJIH 
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10 HCeK. ,lJ;nJI o6pe3aHBJI KphlnLeB ny'IKa B KaHan aHTBCOB
na~eHBH cxeMhl "BEAM, 6hln BKJUO'IeH C'leT'IBK A HALO , 

pacrtonO)I(eHHhiH Ha paCCTOJIHBB OKOnO 6,5 Mnepe,IJ; MBWeHLIO. 
ffiBpBHa BMnynLCa C :noro C'leT'IBKa COCTaBnJina 30 HCeK. 

TaKBM o6pa3oM, nepBB'IHhlii ny'loK MOHBTopspoaancJI cxe
Moii 

BEAM = Sl· S2·S3·S4 • AHALO" 

B~a~xb~Hoii csrHan nepeKphiTBJI BMnynLcoa ~TenLHOCTLIO 
OKOnO 8 HCeK, COOTBeTCTBYIQUUIH BpeMeHB COBna~eHBH CBr
Hanoa S 1 , S 2 , S 3 , , S 4 : 

1. llOCTynan Ha COOTBeTCTBYIQUUie nepeC'IeTHhle CXeMhl 
perBCTpBpyiOIQeii. 3neKTpOHBKB ~nJI nepe~a'IB B 3BM BH
cllopMaUBB 06 BHTeHCBBHOCTB nepBB'IHOrO llOTOKa 7T -Me30HOB. 

i. llocTynan Ha axo~ cxeMhl "MASTER ~'a~a~xoilHoii cBrHan 
C KOTOpOH CBB~eTenLCTBOBan 0 He06XO~BMOCTB 3anycKa 
ycTaHOBKB .IJ;nJI-nocne~yKKUero aHanB3a ~aHHoro co6hiTBJI. 

3. «<>OpMBpOBan CllrHan cllBKCBpOBaHHOH ,IJ;nBTenLHOCTB r , 
KOTOphlii 3anspaeT cxeMy "BEAM" cpa3y nocne nonyqeHBJI 
BhiXO~Horo cBrHana .IJ;nJI npe~oxpaHeHBJI oT npoc'leToB ne
pec'leTHhiX CXeM B yMeHLWeHBJI KOnB'IeCTBa 3anyCKOB, 
COllPOBO~aiOUUIXCJI llpOXO~eHBeM clloHOBLIX llY'IKOBLIX 'laC
TBU /~nJI 6onLmeii qacTB ceaHca scnonL3oBanocL 
T= 100 HCeK/. 

,lJ;nJI cpa6a ThiBaHBJI cxeMhl "MASTER ''O~a~no Heo6xo~BMO 
HanB'IBe csrHanoa co c'leT'IBKOB SE B SP, pacnono)l(eHHLix 
B KOHUe YCTaHOBKB. ,lJ;nJI 'laCTBUhl, npOXO~JIIQeH B~OnL OCB 
Kauana, C'leT'IBK SE nepeKphlaan BMnynLCHLiii ~Bana30H 
OT ·40 T3B/c .IJ;O 25 T3B/c, c'leT'IBK SP - oT 25 T3B/c 

~o 10 T3B/c. TaK KaK yrnLI awneTa BTOPB'IHhiX qacTBU 
B npouecce ynpyroro rr- e pacceJIHBJI B B3y'laeMoii o6nacTB 
nepe~a'l BMnynLca aecLMa Manw, Tpe6oaaHBe o~HoapeMeH
Horo cpa6aThiBaHBJI C'leT'IBKOB SE B SP no3BonJino perBcT
pspoaaTL pa601J:Be C06hiTBJI C BhiCOKOH reoMeTpB'IeCKOH 
3cllclleKTBBHOCTLIO B nony'IBTL B TO )l(e BpeMJI ~OCTa TO'IHO 
6onLmoii Ko3cllcllBUBeHT oT6opa. CsrHanhl c o6osx clloToyw
HO)I(BTeneii Ka~oro B3 3TBX C'leT'IBKOB llOCTynanB B CBCTe
MY· 3anycKa no cxewe "HJIH". Kpowe Toro, 'ITO 3TO no3ao
nJino llO~JITL 3cllclleKTBBHOCTL C'leT'IBKOB, TaKOe BKJUO'IeHBe 
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~aaano B03MO*HOCTh uenpep~auoro KOHTpons pa6oTM ~o
TOYMHO)I(HTeneii. )J;miTenhHOCTH CHrHanOB CO C'leT'IHKOB 
SE H SP 6~nu aw6pau~ paau~MH 25 HceK. 

Ha cxeMy'MASTER"nocTynan 3anpeT oT C'leT'IHKOB AS H 
AB. KaK y>Ke }'Ka3~Banoc&, cqeT'IHK AS c oTaepcTHeM, 
pacnono>KeHH~ii Henocpe~cTaeHHO nocne MHWeHH H no~aa
nsJOU{Hii ueynpyrue B3aHMo~eiicTBHR, npocMaTpuaancs ~BYMR 
~OTOYMHO>KBTenRMH, CBrHanw C KOTOpWX CYMMBpOBanHCh 
no cxeMe "HJIH". CqeT'IBK A B, pacnono>KeHH~ii B Koa.ue 
ycTaHOBKB Ha ny'IKe nepBB'IH~x qacTB.U, no~aansn 3anyCKB 
OT B3aBMO~eHCTBBS C BeJ-UeCTBOM ycTaHOBKB. )J;nuTenhHOCTH 
CHrHanoB BKnJO'IeHHidX Ha aHTBCOBna~eHBS C'leT'IBKOB 6~nB 
BW6paH~ paBH~MB 30 HCeK. 

KpoMe Toro, ~ns cpa6aTwBaHBR cxeM~ "MASTER" Tpe-
6oaancs carHan c qepeHKOBCKBX C'leT'IBKOB nonHoro no
rnoi.QeHHR /Ha pBC. 3 0603Ha'leHid KaK qc1 H qC2/, CBB
~eTenhCTBYIOU{HH o HanB'IBB BMnyn&ca 6on&woii aMnnaTy~w. 
TO eCTh BepOSTBOrO 3neKTpOHa, XOTS 6~ B O~HOM B3 3TBX 
C'leT'IBKOB. 

Hcnon&3oBaHBe BldCOKOBHTeHCBBHoro nyqKa B 3Kcnepa
MeBTe npBBO~BnO K B03MO)I(HOCTB no~aaneHBR none3BWX 
3anyCKOB cnyqaiiB~MB OTC'IeTaMB C'leT'IBKOB aBTBCOBna~e
HBii AS B AB. ,D;ns Henpep~aaoro MOHHTopupoaaHBR 3Toro 
3~eKTa a Ka~oM 3anycKe peracTpapoaanac& 3a~ep>KaH
Hwe coana~eHBR noraqecKoii cyMM~ carHanoa c 3TBX 
C'leT'IBKOB C BMnynhCOM 3anycKa ycTaBOBKH. llpH 3TOM, 
B COOTBeTCTBBB CO CXeMOH 3anycKa, B3 OTC'IeTOB AS B 
AB noraqecKB B~'IHTanach OTC'IeTw c'leT'IBKa A HALO • 

KaK y>Ke OTMe'lanoc&, ~ns KOBTpons 3a pa6oToii anna
paTypw cpa6aTidBaBBS BCeX ~OTOYMHO)I(HTeneii B MOMeHT 
3anycKa ycTaHOBKH perucTpupoaanuch B nepe~aaanuc& B 
3BM. ,D;ns 3Toro acnon&3oaanach 40-Kaaan&aas cxeMa 
nponycKaHBR- 3anoMBHaHBR /6 I, ynpaanseMas no o~HOMY 
axo~y caruanoM MacTepHoii cxeMid coana~eHHii. 

CarHan MacTepHoii cxeM~ coana~eaaii acnon&3oaancs 
~ns 3anycKa BCKpOB~X KaMep, ~g ynpaaneHBS 3neKTPOHH
KOH nponop.uaoHan&H~x KaMep B 3nei<:TpoHBKoii cneKTpoMeT
paqecKoro KaHana qepeHKOBCKHX c'leT'IBKOB nonuoro no
rnoi-UeHus. 3ToT carHan OTKp~aan TaK>Ke 40-KaHan&HYJO 
CXeMy nponycKaHHS- 3anOMBHaHHS, 3anycKan CBCTeM~ C'IH-
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T~BaHBS B nepe~a'IH BH~OpMa.QHB, BCnOnh30BanC.H ~.H 3By
KOBOrO · KOHTpons. KpoMe 3Toro, oH npBMeHsncs 
~g 6~CTporo 6nOKHpOBaHBs B~XO~OB Bcex ~OpMHpOBaTene:ii
~CKPHMBHaTopoa Ha apeM.a: 1,5 MKceK /~an&Heiiwee 6no
KBpoaauue Ha apeMs nepe~aqa ~aHu~x a 3BM npoB3BO~na 
CBCTeMa C'IHT~BaHBS BH~OpMa.QBH/. B CBOIO O'lepe~h, B~
pa60TKa 3TBX ynpaunsJOU{Hx carHanoa 6wna B03MO)I(Ha nuw& 
B cnyqae HanH'IB.H pa3peweHBR OT 3BM B CHCTeM~ C'IBTW
BaHBS BH~OpMa.QHH. 

KoHTpon& 3a pa6oToii cacTeMw 3anycKa OCYJ-UeCTBnsn
cs c noMOJ-UhJO "oH-naiiH"-nporpaMM 17,81 ua 3BM 
HP2116B. CacTeMa 3anycKa cneKTpoMeTpa ~s 3Toro 3K
cnepuMeHTa 6~na npe~no)l(eHa a pa6oTe I 41 Ha ocHouauuu 
Mo~enupoaaHus uccne~yeMoii peaK.uuu u TeopeTH'IecKoii 
o.ueHKH ~OHOBidx ycnoauii. O~HaKo a pean&Hwx ycnoausx 
npe~no)l(eHHas cucTeMa He o6ecne11una ueo6xo~uMoro Ko-
3~H.UHeHTa no~auneHBs. B npo.uecce Hana~KH annapaTypld 
cucTeMa 3anycKa 6wna ~ononueHa cqeT'IHKOM AB, no3uo
nHBWHM yuenH'IHTh K03~H.UHeHT no~aaneuus npa6nH3HTen&
HO B 6 pa3. TI-UaTen&H~ii no~6op noporoa Ha c'leT'IHKax 
qc1 a qc2 ~an B03MO)I(HOCTh ei-Ue npuMepuo B 5 pa3 yMeH&
WHTh CKOpOCTh 3anyCKOB. HeonTHMan&HWM BHaqane OKa-
3anOCh B3aHMHOe pacnono>KeHHe 'lepeHKOBCKHX C'leT'IHKOB 
u c'leT'IHKOB SE - SP. KoHTpon& 3a Tononoraeii co61dTHii 
c noMOJ-UhiO ~Hennes noKa3an, 'ITO 3anycKu 'facTo npoucxo
~sT OT 'laCTB.U, nona~aiOU{HX B C'leT'IHK qc1 H ~aiOU{HX 

BTOPH'IHYIO 'laCTU.UY, BldneTaJOJ-UYIO Ha3a~. llocne pa3HeCeHHS 
cqeT'IHKoa qc 1, qc2 u SE _ SP ua paccTosHue ~o ~Byx 
MeTpOB KOnH'IeCTBO nO)I(HidX 3anyCKOB ynano npHMepHO 
a ~Ba pa3a. 

llocne HaCTpOHKB CHCTeM~ CKOpOCTh 3anyCKOB COCTa
BHna OKOnO 0,8 X 10-4 , 'ITO npH HHTeHCHBHOCTH ny'IKa 11 -

Me30HOB ~o 4x10 5 ~aaano npuMepHo 30 cpa6aTidBaHuii 
ycTauoBKH B Te'leHue pacT S)I(KH I=- 1 ,2 ceK/. MaKCHMan&
HOe KOnH'IeCTBO 3anyCKOB, KOTOpoe MO)I(HO 6~no perHCT-. 
pupoaaTh 3a o~HH .uBKn ycKopuTens, onpe~ensnoc& B03MO>K
HOCTRMH 3BM H COCTaansno 120. 

)J;ns yMeHhWeHHS 3a~ep)I(KH 3anycKa HCKpOB~X KaMep 
ac.a: 6~cTpas 3neKTPOHHKa 6~na pacnono>KeHa B Henocpe~
CTBeHHoii 6nu30CTH OT 3KcnepuMeHTan&Hoii annapaTyp~. 
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MaKcBManLHaJI 3aAep:>KKa Me)I(AY npoxo~eHBeM pa6oqeB: 
'laCTBUbl B llOAa'leH BbiCOKOBOnbTHOrO BMnynLca Ha KaMepbl 
COCTaBnJina OKOnO 400 HC€K, B3 HBX OKOnO 100 HCeK yxo
ABnO ua npeABapBTenbHbiH aMnnBTYAHbiH auanB3 curuanou 

C qepeHKOBCKBX C'leT'IBKOB. 

3aKAIO'I€HUe 

OnucaHHaJI B uacTOJIIl\eH pa6oTe annapaTypa npopa6oTana 
ua ny'IKe ycKopBTenJI B 3KcnepBMeHTe no rr- e pacceJI
HBIO OKOnO 1000 qaCOB, B3 HBX npBMepHO 500 'laCOB 6blnO 
3aTpa'leHo ua ua6op cTaTBCTBKB. Bcero B npo:u;ecce 3Kcne
puMeHTa 6bJn0 3aperBCTpBpOBaHO 2,5x10 6 C06b1TBH. fipB 
AanLHeiiweM auanB3e oKono 98'*' nony'leHHblX 3KcnepBMeH
TanLHblX AaHHbiX 6Lino npurOAHO AnJI o6pa6oTKB, 'ITO 
CBBAeTenbCTByeT 0 BbiCOKOH HaAe)I(HOCTB annapaTypbi B 
xopoweM Ka'leCTBe onepaTBBHoro KOHTponJI. 

B 3aKniO'IeHBe aBTOPbl nonL3YfOTCJI cnyqaeM no6naro
AaPBTb coTPYAHBKOB OHHP JIB3, npBHBMaBWBX yqacTBe 
B HaCTpOHKe B OTnaAKe 6noKOB 6biCTpOH 3neKTpOHHOH no
rBKB. ABTOPLI 6naroAapHbl KonneKTBBY ycKopBTenJI Hci»B3 
3a o6ecne'leHBe xopowux ycnoBBii npB BblnonHeHBB 3Kcnepu-

MeHTa. 
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