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Tpa)J;IIUIIOHHbill cnoco6 norry<reHIIJI M IICCJie)J;OBaHIIJI I'IInep.s:gep COCTOIIT B Ha-

6mogeHIIU qipaI'MeHTOB noKo.s:meroc.s: H)J;pa - MIIWeHII. 0TII q>parMeHTbI UMeIOT 

MaJIYIO aHeprIIIO II npo6er (gecHTKII MIIKpOH B H)J;epHOll GMYJihCIIH), 'ITO OI'paHII'lII

BaeT )J;OCTynHyro )J;JIH UCCJie)J;oBaHirn o6JiaCTh aTOMHOI'O HOMepa I'IInepHgpa A < 14. 

,II;rr.s: BbIXO)J;a II3 aToro MeTO)J;II<recKoro TynIIKa B JIB0 OIUUI 6bIJI npegrro

,KeH /1,2/ II ycneWHO ocymecTBJieH aKcnepIIMeHT, B KOTOpOM I'IInep.s:gpa o6pa

OOBbIBaJIIICh KaK peJIHTIIBIICTCKIIe q>parMeHTbI (P<t>) H)J;pa-cHapH)J;a, ycKopeHHOI'O 

Ha CIIHxpoqiaooTpoHe OIUIH go aHeprIIu 4 AI'aB /3/ . B aToM aKcnepIIMeHTe 

ncnoJihOOBaJICH cneKTpOMeTp co CTpnMepHOll KaMepoii:, KOTOpa.s:, o6rraga.s: pH)J;OM 

)J;OCTOHHCTB, K CO)KaJieHIIIO, HMeeT 3Ha'IIITeJihHOe MepTBOe BpeMH ll CHJihHO OI'paHII

'lUBaeT CKOpOCTh Ha6opa CTaTUCTUKII. Borree TOI'O, B3alIMO)J;eHCTBIIJI P<l> c H)J;paMII 

ra::m, HanoJIHHIOmero CTpIIMepeyro KaMepy, C03)J;aIOT q>oH, KOTOpbIU gerraeT HeBoa

MO,KHbIM II)J;eHTIIq>HKaQHIO MHOI'O'laCTH'!HbIX pacnagoB, COCTaBJIHIOmIIx OCHOBHYIO 

gorrro pacnagoB rnnep.s:gep c A > 10. ,II;rr.s: )J;aJihHeiiwnx nccrregoBaHIIll rnnep.s:gep 

II nOIICKa <raCTIIU TllIIa CTpaHHbIX )J;II6apIIOHOB nrraHIIpyeTCH /4/ ncnOJihOOBaTh 

cneKTpoMeTp c nponopunoHaJihHbIMH KaMepaMII (" AHoMarroH") / 5 /, KOTOpbiii: no-

3BOJIHT yBeJIII'lIITh CKOpOCTh Ha6opa cTaTIICTIIKII 6orree 'leM B 10 poo II peI'IICTpII

poBaTh rIInep.s:gpa c A > 10. 

TpHrrepHafl CHCTeMa 

,II;rr.s: ::mnycKa cneKTpoMeTpa co3gaeTcH TpIIrrepHa.s: cIIcTeMa, noo6pa,KeHHa.s: 

Ha puc. 1. IIepBII'lHOe peJIHTIIBHCTCKOe H)J;po B3allMOp;eiicTByeT B MIIWeHH, II ero 

qiparMeHTbI nonagaroT B BaKYYMHbill o6'beM. HII)Ke, grr.s: npocTOThI, MbI roBopnM 

TOJihKO 06 O)J;HOM P<l>. ConpOBO)K)J;aromIIe ero peJIHTIIBHCTCKHe <raCTHUbI )J;aIOT 

IIOCTOHHHYIO go6aBKY K aMnJIHTy)J;aM CHI'HaJIOB BCex C'leT<rllKOB, 'ITO He HapywaeT 

npnHQIIna geHCTBIIH TpnrrepHOH CIICTeMbI. 0To, no Kpaii:Hen: Mepe, BepHO )J;JIH 

KJiacca co6bITHll, I')J;e O)J;HH II3 P<l> YHOCIIT OCHOBHYIO <raCTh 3apH)J;a nepBH'lHOI'O 
'• . 

H)J;pa. 

Ilapa KpeMHIIeBbIX norrynpOBO)J;HHKOBbIX geTeKTopoB (1111,II;) SDl, SD2 H3Me

p.s:eT KBagpaT ::mp.s:ga P<l> Ha Bxoge B pacnagHhIH o6'beM: Q1 ~ Q2 ~ dE / dx = 
cZo2 

• Ilapa 1111,II; SD3, SD4 n3Mep.s:eT cyMMY KBagpaToB ::mp1I)J;OB npogyKTOB 

pacnaga Ha BbIXoge II3 pacnagHoro o6'beMa: Q3 ~ Q4 = c ~ Z'f . 3gech c - KaJIII-
; 

6pOBO'lHaH KOHCTaHTa cneKTpoMeTpn<reCKHX TpaKTOB. Hn)Ke MbI norraraeM, 'ITO 

BCe geTeKTOpbI npnBegeHbI K O)J;HOH KaJIII6pOBKe, T. e. c; = c. 

Pacnag q>parMeHTa ( rnnep1I)J;pa HJIH gpyroro HeCTa6HJihHOI'O OO'heKTa) MO)KHO 

BbI)J;eJIIITh no KpnTepIIIO Q1 + Q2 > Q3 + Q4. 0TMeTIIM, 'ITO 3Ta ::mga<ra He pewa-
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~TCH npOCTblM npIIMeHeHIIeM µ;IIcKpIIMIIHaTopoB, TaK KaK ClirHaJlbl Q; 3aBIICHT OT 

Zo II Z; II ImMeHHIOTCH B urnpoKoM µ;IIarranc>He: npeµ;norraraeTc.a, 'ITO 5 $ Zo $ 80 

II 1 $ Z; $ Z0 - 1. ,Il;pyroe BOnMO:lKHoe pewem1e cocTOIIT B norry'leHirn umpopMa

D;IIII O KOlIII'leCTBe npoµ;yKTOB pacnaµ;a Z;. OHO Tpe6yeT npIIMeHeHIIH norroCKOBblX 

IIII.D: c 6orrbWIIM 'IIIClIOM KaHaJIOB perIIcTpaD;IIII. IIoaToMy 6bmo pemeHo Ha nep

BO¥ 0Tarre IICnOllbOOBaTb lIIIllib '!eTblpe BelIII'IIIHbl Q; II 6blCTpbill npou;eccop µ;rr.a 

IIX aHaJIH3a no naµ;aHHOMY aJiropIITMy. 

To'IHOCTb ImMepeHIIH BelilI'IIIHbl Q onpeµ;err.aeTCH KaK panpemeHIIeM co6CTBeH

HO IIII,il;, TaK II arreKTpoHHoii: annapaTypbl, npeo6panyro~eii: aHaJioroBbie cHrHaJibI 

C µ;eTeKTOpOB B u;mppOBOll BIIµ;. 

B pa6oTe /6/ µ;rr.a IIµ;eHTHCpIIKaD;IIII P<t> IICnOllbOOBaJICH TelleCKOn II3 '!e

Tblpex IIII.D: c Torr~IIHOH Ka:iKµ;oro µ;eTeKTOpa 2 MM. 0THOCIITerrbHoe aMnlIIITyµ;

Hoe panpemeHIIe oµ;Horo IIII.D: cocTaBrr.aeT 8Q / Q = 4, 5% µ;rr.a nap.aµ;a q>parMeHTa 

Z=8. A6corrroTHoe nap.aµ;Hoe panpemeHIIC 8Z =.1/2Z8Q/Q He 3aBIICHT OT Z B 

IIHTepBaJie 2 $ Z $ 8 u cocTaBrr.aeT 0,17. TerrecKon II3 '!eTblpex IIII.D: µ;aeT 

8Z=0,085. Jlµ;epHble B3aHMoµ;eii:cTBIIH q>par'MeHTOB B Be~ecTBe IIII.D: nopo:iKµ;aroT 

60llblllIIe q>lIYKTYaD;HII aMnlIIITyµ; Q;. KpnTepIIii: COBnaµ;eHHH CIIrHaJIOB B µ;Byx 

IIII.D: Q; ~ Q; nonBmrneT 3Ha'IHTellbHO noµ;aBIITb q>oH B3aIIMoµ;eii:cTBHii II myMoB. 

OcHOBblBaHCb Ha 0TOM on~Te, Mbl nrraHupyeM HCnOlibOOBaTb B Hame:rr TpIIrrepHOH 

cucTeMe µ;Be napbl IIII.D: c TOlI~HHo:rr Ka:iKµ;oro µ;eTCKTopa 300 MKM. IlpII 0TOM 

O:lKIIµ;aeMoe nap.aµ;Hoe panpemeHIIe oµ;Horo µ;eTeKTOpa COCTaBlIHeT 8Z1 = o, 44, 

a napbl 8Z2 = 8Zi/ ../2 = 0, 31. AMnlIIITyµ;Hoe panpemeHIIe napbl cocTaBrr.aeT 

8Q/Q = 28Z2 /Z = 7, 7% µ;rr.a Z=8. Y Hae HeT µ;aHHblX o noBeµ;eHIIII BelIII'IIIHbI 

8Z B o6rraCTII Z > 8. EcTeCTBeHHO C'IIITaTb, 'ITO CTaHµ;apT:iJ:oe OTKlIOHeHIIe aM

nJIIITyµ;bl OQ ~ On = vn onpeµ;err.aeTCH CTaTIICTIIKOll O - 0lleKTpOHOB n ~ Q ~ Z 2
• 

Torµ;a 8Z He 3aBHCIIT OT Z, 'ITO II Ha6rrroµ;eHo B /6/. 

JlornKa nony11eHHH TpHrrepHoro cnrnana 

ArrropIITM oT6opa pacnaµ;oB noKa:JaH Ha pIIc. 2. CHa'laJia aHaJioroBble cIIrHa

llbl Q;, i = 1-4, npeo6panyIOTCH B D;IIq>pOBOH BIIµ; (7-panp.aµ;Hble µ;BOII'!Hble ClIOBa 

N;). 3aTeM OT6IIpaIOTCH co6blTIIH no paBeHCTBY nap.aµ;oB, IInMepeHHblX B Ka:iKµ;oii: 

nape, T.e. 

IQ; - Q;+il < 3a, a= ,/2.oQ, 8Q = 2cZ8Z1, i = 1,3. (1) 

3µ;ecb (7 - CTaHµ;apTHOe OTKlIOHeHIIe BelIII'IIIHbl Q; - Q;+1' C - KaJIII6poBO'IHaH 

KOHCTaHTa B COOTHOllieHHII Q=cZ2. B ClIJ'lae nolIO:lKIITellbHoro pemeHIIH (1) Bbl

'IHClIHIOTCH cpeµ;HHe 3Ha'!eHHH Q;n = (Q1 + Q2)/2 II Qout = (Qa + Q4)/2. 8TH 
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'lUCJia IlOCTYilaIOT B peIIIaIOmee ycTpOHCTBO, B KOTOpOM npoBepJieTC.!I BbIIlOJIHeHIIe 

ycJIOBll.!I 
Qin - Qout ~ D.Qmin • 

3µ;ecb D.Qmin = c(2Zo - 1) - MIIHIIMaJibHa.H panHOCTb BXOIJ;Horo II BblXOIJ;HOro 

cur Harr OB, KOToprur norry-qaeTc.a µ;rr.a µ;Byx'laCTII'lHoro pacnaµ;a Zo -+ ( Zo - 1) + 1. 

TpnrrepHa.a cncTeMa 6yµ;eT acpcpeKTIIBHO noµ;aBJI.!ITh co6blTH.!I 6e3 pacnaµ;a 

P<I>, ecmr aMillIIITYIJ;HOe panpeIIIeHIIe yµ;oBJieTBOpJieT ycrroBIIIO 

D.Qmin ~ 2a, (2) 

rµ;e (T - eCTb CTaHµ;apTHOe OTKJIOHeHHe BeJIH'lIIHbl Q;n - Qout, Bbl'lIICJIJie1,,10e 

aHarrorII'lHO (1 ), HO µ;rr.a napsrµoBoro panpeIIIeHIIJI napbI IIII,II; 8Z2 = 0, 31. Y crroBne 

(2) IIMeeT BUA (2Z0 - 1)/Zo ~ 1, 75 II BhlilOJIHJieTcJI µ;rrsr Bcex P<I> c Z 0 > 4. 

Ilpeo6pa:xmaTeJIU BeJIII'llIHbl 3apJIµ;a B IJ;BOII'lHbllI KOii; BblilOJIHeHhl Ha OCHOBe 

AIJ;II naparrrreJihHOro TIIna B BIIµ;e oTµ;errhHoro Moµ;yrrsr. BpeM.a npeo6pancmamrn 

OKOJIO 50 HC nocrre OKOH'laHIIJI c6opa 3apJIµ;a c µ;eTeKTOpa. OcTaJibHble arreMeH

Tbl ClICTeMbl OT6opa IlOCTpOeHbl Ha OCHOBe 6bICTpbIX 3ailOMIIHaromIIx ycTpOHCTB 

B BIIµ;e TaK Ha3bIBaeMblX npocMOTpOBblX Ta6rrm.:i;, B KOTOpble napaHee 3aHOCJITCJI 

pe3yJihTaTbl peIIIeHIIJI. BpeM.a peIIIeHIIJI TaKoro ycTponcTBa oKorro 50 He. TaKIIM 

o6pat)()M, o6mee BpeMJI Bblpa6oTKII TpurrepHoro cIIrHarra cocTaBJIJieT oKorro 100 

HC. 
B 3aKJIIO'leHIIe aBTOpbI C'lIITalOT CBOIIM npIIJITHbIM µ;orrroM Bblpa3IITb 6rra-

roµ;apHOCTb HoMOKOHOBY II.B. 3a npoJIBJieHHhlll IIHTepec K pa6oTe II norre3Hbie 

MMe'laHIIH, a TaK:lKe PoccIIHCKOMY cpoHµ;y cpyHµ;aMeHTaJihHhlX IIccrreµ;oBaHIIH, 6rra

roµ;apJI KOTOpOMY BblilOJIHeHa 0Ta pa6oTa. 
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MnxaneB n.n. II JJ.p. Pl'-95-549 
TpurrepHall CIICTeMa MHOronapaMeTpH4eCKOro aHaJJll3a 
11 oT6opa co61,1rnii wui per11cTpaunn mnepMep . 

Onucalla CIICTeMa MIIOronapaMeTp114eCKOro 6b1C_Tporo allaJJl!Ja co6b1n1,ii,. pa3-
pa60Tallllall C UeJJblO OT6opa II pemCTpamm pacnaJJ,OB peJJHTIIBIICTCKHX nmepsJJ.ep. 
Oc110By CHCTeMhl COCTaBJJHeT TeJJeCKOn, COCTOHI.I.U!ii 113 JJ.BYX nap nonynpoBOJJ.HIIKO
BhIX JJ,eTeiTopoB. nepBoii napoii pemcTpHpyeTcs qacrnua 11a BXOJJ.e B pacnaJJ.11b1ii 
061,eM, srnpoii - npoJJ.yKThI pacnaJJ.a ·ua BhIXOJJ.e HJ _11erc:i. CnmanbI c ::irnx · 
JJ,eTeKTOpOB CHOl,_IOll.{blO CBepx6bICTPbIX KOHBeprnpoB 3apHJJ.-U11cppa npeo6pa3ylOTC8 
B JJ.BOHlJilblH KOJJ. II ·nOCTynalOT B allaJJll3HpylOI.l.lee ycTpOHCTBO, TJJ.e B COOTBeTCTBH_l! 
c Bb16pa1111h1M anropHTMOM ocymecTBJJHeTCH oT6op co6b1Tl1ii. Oroop co6i,m1ii . . . . . . ) . 
BblnOJIHHeTCH no cneJJ.yIDmHM napaMeTpaM II KpllTepnsM: a) JapHJJ. lJaCTIIUbl, BXOJJ,8-
1.1.leA B pacnaJJ,HblH 061,eM, HaXOJJ.HTCH B JaJJ,aHIJblX npeJJ.enax; 6) ClffHllilbl nepBoii 
napbl .neTeKTOpOB COBnaJJ,alOT C JaJJ,aHHOii TOlJHOCThlO; B) 'CHnillilbl BT0poii naphl 
.neTeKTopoB cosnaJJ,alOT c JaJJ.a11uoii :ro411ocn10; r) cpem111ii c11man_ Brnpciii napb1 · 
.[leTeKTOpOB Mellbl.l.Ie. cpeJJ.Hero ClifHaJia nepBOH. nap hi JJ,eTeKTOpOB. BpeMH npeo6pa-
30BaH°ilH cocrnBJJseT oKono 60 _ 11c, a BpeMH · pe1.1.Iem1H np11 'raKmt lJeThlpexMep110M · 

. auan11Je oKono 50 uc. · · · · 
. Pa6oTa BblnOJJHeHa B Jla6op_aTOp11H BbICOKIIX 311epmii 0115111. 

Coo6LUCHHe Om,e)lHHeHIJOro n~cmryrn llllepm,ix IICCJ1eliosam1ii, Jly6Ha. 1995 

Mikhalev D.P. et al: PI-95-549. 
Trigger System of Multiparameter:Analysis 
and Selection of Hypermuclei . · . . 

. · The system of fast multi parameter analysis of events aiming to. select and record . 
'decays of relativistic hypemuclei is described; The basic co~ponent of the system 
is the telescope of two pairs of semiconductor detectors. The first pair _de~ects_ the 
particle entering the decay volume, the second pair detects disintegration products 
at the exit of decay volume. The detector signals are being transformed to binary 
code by means of fast analoi:No-digital convertors and enter to analyzer,· which 
makes events selection accor9ing to specified algorithm. The event selection is beihg 
performed· upon the following parameters ·and. criteria: a) the charge of particle 
entering the decay volume is within specified limits; b) the signals of the first pair 
_ of detectors are equal-within specified ·accuracy; c) the sig11als of the second pair of 
detectors are equal within specified accuracy; 'd) mean signal of the first. pair is 
greater than mean signal of the second pair. Conversion time. isabout50 ns, and 
solution time is about 40 ns.. -. ·· . . _ _ _ . . . . · . · . · 

The investtgation has been performed at the Laboratory of High Energies, JINR. 
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