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YcTaHOBKa PHCK RBnReTcR rH6PHAH~M MarHHTH~M cneKTpoMeTpOM 
Ha 6a3e nRTHMeTpOBO~ CTpHMepHO~ KaMep~; OHa n03BOnReT H3y4aTb 
peAKHe aApOH-aApOHH~e H aApOH-RAePH~e npo~ecc~ C Ce4eHHRMH 
<1 MK6. Cne~H$HKa cTpHMepHo~ KaMep~ IMHKpoceKyHAHOe epeMR 

naMRTH H MepTBOe BpeMR nOPRAKa COTeH MHnnHCeKYHAI HaKnaA~BaeT 
PRA AOnOnHHTenbH~X Tpe6oBaHH~ Ha 3neKTpOHHY~ annapaTypy OT60pa 
co6~TH~. TaK, AnR HccneAOBaHHR AaHH~x npo~eccoe TpeGyeTcR HH
TeHcHBHOCTb ny4Ka 4aCTH~ ~106 4aCTH~Ic. 3To ene4eT aa co6o~ 
Heo6XOAHMOCTb paGOTbl c MHHHManbH~M I~ 1 MKCI epeMeHeM naMRTH 
CTpHMepHO~ KaMepbl, 4TO B CBO~ 04epeAb C y4eTOM BpeMeHH $OpMHpo
BaHHR B~COKOBOnbTHOro CHrHana reHepaTOpOM ApKaAbeea-MapKCa H 
$OpMHPOBaTeneM 6n~MnR~Ha I - 0, 5 MKc/ orpaHH4HBaeT MaKCHManb
HO AOnyCTHMOe BpeMR B~pa60TKH peweHHR CHCTeMO~ OT6opa C06~TH~ 
BenH4HHO~ < 0, 5 MKC OT MOMeHTa npOXO>KAeHHR 4aCTH~ 4epe3 CTpH
MepHy~ KaMepy. C~Aa TaK>Ke BKn~4eH~ 3aAep>KKH nORBneHHR CHrHanOB 
Ha B~XOAaX $3Y H B COeAHHHTenbH~X Ka6enRX, KOTOp~e CyMMapHO 
COCTaBnR~T OKOnO 200 HC. 

60nbWOe MepTBOe BpeMR CTpHMepHO~ KaMep~ H CHCTeM~ $OTOperH
CTpaTOpOB He noaeonReT ocy~ecTBHTb Gonee HeCKOnbKHX cpa6aT~ea
~~!~~~ ~:!~~~~~ ~~ 0~~AU IAUn~.~~'=' l..tUT~'-'rlAQUnrTlA nyuwo~ /~ -· n,? ..!.l: ~ ("_/. 

3To 03Ha4aeT, 4TO AnR 3$$eKTHBHO~ perHCTpa~HH peAKHX npo~eccoe 
CHCTeMa_iT60pa co6~TH~ AOn>KHa o6ecne4HTb nOAaBneHHe $OHa AO ypoe
HR -10 , He06XOAHMO TaK>Ke y4eCTb, 4TO B nOAaBnR~~eM 60nbWHHCT
Be 3KCnepHMeHTOB CHCTeMa OT6opa C06~TH~ AOn>KHa B~AenRTb HHTepe
cy~~He HaC npo~eCC~ cpeAH $OHOB~X B MaKCHManbHO B03MO>KHOM Tenec
HOM yrne. 3TO npHBOAHT K He06XOAHMOCTH HCnOnb30BaHHR B Ka4eCTBe 
AeTeKTOpOB WHpOKOanepTypH~X rOAOCKOnH4eCKHX CHCTeM C pa3MepaMH 
B HeCKOnbKO KBaApaTHbiX MeTpOB H 4HCnOM 3neMeHTOB, AOCTHra~~HM 

HeCKOnbKHX COTeH. KpoMe TOrO, npH B~pa60TKe peweHHR AOn>KHa 6~Tb 
HCnOnb30BaHa HH$OpMa~HR C AeTeKTOPOB, HAeHTH$H~Hpy~~HX nepBH4-
HY~ 4acTH~y. 3TH AeTeKTOp~ /c~HHTHnnR~HOHH~e H 4epeHKOBCKHe 
C4eT4HKH/ o6~4HO pacnonara~TCR no ace~ AnHHe MarHHTHo-onTH4ecKo
ro KaHana, B HaweM cny4ae Ha 6aae -100 MeTpoe. Ha-aa aaAep>KeK, 
B03HHKa~~HX npH nepeAa4e CHrHanOB OT AeTeKTOpOB, HAeHTH$H~Hpy~

~HX nepBH4HY~ 4aCTH~y, no Ka6enRM CBR3H K 3neKTpOHHKe OT60pa 
co6~TH~, 3TH cHrHan~ noRBnR~TcR cy~ecTBeHHO noa>Ke I Ha >100 Hcl 
cHrHanoe c AeTeKTOPOB BTOpH4H~x 4aCTH~. B npaKTHKe 3KcnepHMeHTa 
AnR KOMneHCa~HH 3TOrO r>accornacoBaHHR B Ka>KAbl~ KaHan ,QeTeKTOpOB 
BTOPH4H~X 4aCTH~ npHXOAHTCR BBOAHTb AOnonHHTenbH~e 3aAeP>KKH. 

Ha pHc.1 npHBeAeHa o6~4HO peanHayeMaR B 3KcnepHMeHTe 6noK
cxeMa 3neKTpOHHKH OT6opa C06~TH~, perHCTpa~HH H nepe,t:~a4H B 38M 
HH$OpMa~HH OT 3KCnepHMeHTanbHO~ ycTaHOBKHf. ... - • · ···•- · · -~ 
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PHc.2. BnoK-cxeMa nocTpOeHHH 3neKTPOHHOH norHKH 3KcnepH

MeHTa C npHMeHeHHeM MO)J.YnH npe,O.BapHTenhHOrO OT6opa C06biTHH. 

t-iHtiJvlJMa 4 .-.n .:..-; M.:-;;::~-:-:::;::~~ ~~~!!~~uu~_:.•v u~rTLAIJ noc:TvnaeT Ha MO

AYnb HA€HTH$HKa~HH copTa nepBH4HO~ 4aCTH~~ /~C4/. B~xoAHO~ cHr
Han 11 ~C4-CTp0611 nepeHOCHT HH$OpMa~HIO C A€TeKTOpOB BTOpH4HbiX 
4aCTH~ a ycTpo~cTao HAeHTH$HKa~HH co6~THR /~C/. CHrHan oT ~C 

4epe3 cxeMy GnOKHPOBKH /6/ 11 •
21 npoH3BOAHT 3anycK ynpasnReM~X 

A€T€KTOpOB, CHCTeM~ aMnnHTYAHO-speMeHHOrO aHanH3a /AUn/ H 3anHCb 
norH4ecKo~ HH$OpMa~HH s perHcTpbi 6noKos KAMAK. 0AHOspeMeHHO no 
3TOMy CHrHany Ha4HHaeTCR nepeAa4a HH$0pMa~HH 4epe3 MarHCTpanb 
KAMAK B 38M. no OKOH4aHHH ~HKna nepeAa4H AaHH~X CHrHanoM .'~aCCHB 
npHHRT 11 npOHCXOAHT AeGnoKHpOBKa MOAynR 6, H npo~ecc OT60pa H 
perHCTpa~HH co6~THR nOBTOpReTCR BHOBb. 

HaMH npHMeHReTCR HeCKOnbKO HHO~ sapHaHT nocTpoeHHR 3neKTPOH
HO~ norHKH 3KCnepHM€HTa, KOTOp~~ o6naAaeT PRAOM npeHMy~eCTB no 
cpaBHeHHIO c npHseAeHH~M s~we. Ha pHc.2 npHBeAeHa 6noK-cxeMa 
OpraHH3a~HH npeAnaraeMO~ CHCTeMbl OT60pa C06~TH~, a Ha pHC, 3 -
norH4ecKaR cxeMa, noRCHRIO~aR npHH~Hn ee pa6oT~. 8 AaHHOM sapHaH
Te H3 AeTeKTopos HAeHTH$HKa~HH nepBH4H~x 4acTH~ B~AenReTCR rpynna, 
HaXOAR~aRcR s6nH3H CTPHMepHo~ KaMep~ IAeTeKTOp~ npeAsapHTenbHoro 
B~AeneHHR B3aHMOAe~CTBHR/, CHrHan~ C KOTOp~X nOCTynaiOT Ha MOAynb 
npeAeapHTenbHOro oT6opa co6~TH~ /Mno;. KonH4ecTao co6~TH~, 
YAOBneTeOpRIO~HX KpHTepHRM OT60pa B MOAyne MnO, B HeCKOnbKO pa3 
MeHbWe 3Ha4eHHR HHTeHCHBHOCTH ny4Ka nepBH4H~X 4aCTH~, a cyMMap
HaR 3aAep~Ka B 6noKe, Ka6enRX CBR3H H AeTeKTOpax npeAeapHTenbHOro 
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PHc.3. TiorHqecKlie CBH3li 6noK
CXeMbi, ITpliBeAeHHOll Ha pliC. 2, 

OT6opa C06~T~~ COCTaBnHeT 100 HC, 
4TO cy~eCTBeHHO MeHbWe 3aAep~K~ 
noHsneH~H c~rHana B cxeMe ~AeHr~
$~Ka~~~ COpTa 4aCT~~ ny4Ka. C~r

Han c B~XOAa MnO nocTynaeT Ha 
BXOA ynpasneH~H yCTpO~CTBa ~AeHT~
$~Ka~~~ co6~T~H ~ aMnn~TYAHO-spe

MeHHOrO aHan~aa /AUn/: OAHOBpe
MeHHO 3T~M ~e c~rHanoM npo~aso
A~TCH CTpo6~pOBaH~e BXOAOB per~cy

pOB nor~4eCKO~ ~H$OpMa~~~ OT 
AeTeKTOPOB. nposepKa Han~4~H 
peweH~H s MOAyne HC ocy~ecTsnHer
cH 3aAep~aHH~M C~rHanoM C B~XOAa 
Mno /"nposepKa 1"/. napannenbHO 
c np~HHT~eM peweH~H s HC npo~a

BOA~TCH ~AeHT~$~Ka~~H nep8~4HO~ 

4aCT~~~ B MOAyne ~AeHT~$~Ka~~~ 
copTa 4acT~~- nosTOpHaR nposepKa 
peweH~R s MOAyne HC /'~posepKa 
II"/ ocy~ecrsnReTCH B~XOAHbiM 
c~rHanoM HC4, OHa n~6o BbiAenHeT 
coublr~e-KdHAI'iAd 1, ~'~At:H o114l114111JY" 

ero KaK co6~r~e ~3y4aeMoro npo
~ecca, n~6o np~ OTCYTCTB~~ nono
~~TenbHOro peweH~H Ae6noK~pyeT 
Mno. 0AHOspeMeHHO npo~asoA~TCH 
6~CTp~~ pa3PHA B ycTpO~CTBe aM
nn~TYAHO-speMeHHOrO aHan~aa. B 
cny4ae nono~~TenbHOro peweH~R 
cneAyeT aanycK ynpasnReM~x AeTeK
Topos ~ 4TeH~e aaper~cTp~posaH

HO~ ~H$OpMa~~~ 4epe3 Mar~cTpanb 
KAMAK B 3BM. no OKOH4aH~~ npo
~ecca nepeAa4~ AaHH~x c~rHanoM 

"Macc~B np~HRT 11 MnO BHOBb Ae6no
K~pyeTCR, ~~Kn per~cTpa~~~ co6~T~R 
Ha 3TOM 3aKaH4~BaeTCR, ~ C~CTeMa 

B03Bpa~aeTCH B ~CXOAHOe COCTORH~e. 
Ha p~c.4 np~BeAeHa $yHK~~OHanbHaR cxeMa MOAYnR npeAsap~

TenbHoro ~T6opa. $yHK~~OHanbHO B HeM 06DeA~HeHbl: CXeMa TpO~H~X 
COBnaAeH~~, KaHan aHT~COBnaAeH~~ Ha Tp~ BXOAa, 6nOK~pOBKa, paa
BeTB~Tenb c~rHanos ''CTpo6'' Ha 16 B~XOAOB, peryn~pyeMaR 3aAep~
Ka c~rHanos "nposepKa" c paaseTB~TeneM Ha 4 s~XOAa. CosnaAeH~e 
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PHc.4. BnoK-cxeMa MOAYnH rrpeABapHTenbHOro OT6opa coobiTHH. 

c~rHanos OT Tpex C4eT4~KOB C1, C2 ~ C3 npo~cXOA~T Ha O-Tp~rre

pax 1,2 ~ 3neMeHTe sopoT 3. C4eT4~K c xopowe~ speMeHHO~ np~sHa
KO~ BKn~4aercR Ha BXOA C3. CosnaAeH~R MoryT 6~Tb 6noK~posaH~ 
D-Tp~rrepoM 6noK~posK~ 5. Ae6noK~PY~TcR cosnaAeH~H no BXOAY S 
3Toro To~rreoa 4epea nor~4ecK~~ cyMMaTop 6. C~rHan C3 orpaH~4~
saercH AO 7 HC no An~renbHOCT~ Ha $OPM~posaTene $1 ~ nocTynaeT 
Ha BXOA S Tp~rrepa 4, noAroTasn~BaH era K nepen~c~ 4epe3 BXOA 
D ~H$OpMa~~~ c 3neMeHTa cosnaAeH~~ 3. 0AHOBpeMeHHO $OpM~posaTe

neM $1 aanycKaeTCR $opM~posarenb $2. 3aAH~~ $pOHT ~Mnynbca or $2 
nepeHOC~T nor~4eCKOe COCTORH~e 3neMeHTa 3 Ha B~XOA Q Tp~rrepa 4. 
Ha o6paaosaswerocR nepenaAa nor~4ecK~x yposHe~ $OPM~posaTeneM 
$3 4epe3 pa3BeTB~Tenb P1, n~H~~ 3aAep~K~ n3, paaseTB~Tenb P2 
$opM~py~TCR B~XOAH~e C~rHan~ 11CTp06 11 ~ "nposepKa".Ecn~ B Te4eH~e 
An~TenbHOCT~ ~Mnynbca C $2 4epe3 CyMMaTOp 7 Ha BXOA~ S Tp~rrepOB 
1 ~ 2 6yAeT noAaH c~rHan aHT~cosnaAeH~~ A, TO aanycKa $opM~po
saTenH $3 He np0~30~AeT, TO eCTb B~XOAH~e C~rHan~ C pa3BeTB~Te
ne~ P1 ~ P2 6YAYT OTCYTCTsosaTb. Pa6oTa KaHana aHT~cosnaAeH~~ 
~AeHT~4Ha on~caHHOMy B pa6oTe /31. 

Ha p~c.5 ~ ~ np~BeAeH~ speMeHHaR A~arpaMMa, noHCHR~~aR pa6oTy 
MOAynR npeAsap~TenbHOro OT6opa, ~ np~H~~n~anbHaR cxeMa 3TOro 
6nOKa COOTBeTCTBeHHO. 

npeo6pa30BaTenHM~ ypOBHe~ nY1 -7 nY9 c~rHan~NlM npeo6pa3y~TCR 
s yposH~ ECL.C~rHan~ cosnaAeH~~ C1 ~ C2 4epea n~He~H~e np~eMH~K~ 
c n~H~~ Ha 3neMeHTax 1 ~ 2 no c~rHany C3 aanoM~Ha~TCR O-Tp~rre

paM~ 9 ~ 10. Tp~rrep 6noK~pOBK~ s~nonHeH Ha 3neMeHTe 11; Tpo~H~e 
cosnaAeH~H B~AenR~TcR Ha 3neMeHTe 15. $opM~poeaTenb $1 s~nonHeH 
Ha 3neMeHTax 22, 23, 24; $OpM~posaTenb $3 - Ha 3neMeHTax 26,23, 
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P11c. 5. BpeMeHHaH p;HarpaMMa pa6oTbi Mop;ynn npep;BapHTeJibHoro 

OT6opa C06b!THH. 

28, 29, 16; pa3BeTBHTeJlb Cl'lrHanoB "(Tpo6" BblnOJlHeH Ha 3JleMeHTaX 
40 7 55 1-1 npeo6pa3oearen~x ypoeHei1 ECL-NIM - BbiX. 1 7 16. Perynl-1-
pyeMa~ 3aAepli(Ka 1-1 pa3BeTBI-1Tenb c1-1rHanoe ''npoeepKa'' - Ha 3JleMeH
Tax 30, 31, 36 7 39 H npeo6pa3oeaTen~x ypoeHei1 ECL-NIM 3. BbiX. 
1 7 4. C1-1rHanb1 aHTI-1coenaAeHI-1i1 cyMMI'IpyKJTc~ Ha 3neMeHTe 13. CyM
MaTop "Ae6nOKI-1POBKa" BblnonHeH Ha 3neMeHTax 14 1-1 21 • YnpaeneHI'Ie 
11 oJ10KI-1p.-Ae6noK!-1p. 11 H "0AHOKpaTH.Ae6nOKI-1p. 11

- Ha 3JleMeHTaX 7, 
8, 19, 20. 

Bb1XOAHOi1 cl'lrHan"MepTeoe epeM~",cooTeeTCTBYKlll11-1i1 npoMell(yTKy 
epeMeHI-1 oT MoMeHTa no~eneHI-1~ c1-1rHana c $OpM1-1poeaTen~ ~3 AO Cl'lr
Hana ''Ae6noK!-1poeKa'', BbiAen~eTc~ Ha 3neMeHTe 4 1-1 npeo6pa3oBaTene 
ypoBH~ ECL-NIM. 

KoHCTPYKTI'IBHo MOAYJlb npeAeapi-1TeJ1bHoro oT6opa co6biTI-1i1 Bblnon
HeH Ha YHI'!BepcanbHoR nnaTe KAMAK e 6noKe ABOi1Hoi1 WI-1PI-1Hbl. Bee 
I'IHTerpanbHble cxeMbl cep~-11-1 K500 Tl'lna ECL.3neMeHTbl 1 .;. 6 - K500nn 116; 
7 +12- K500TM131; 13, 14- K500nC121; 15 717- K500nM105; 
187 29- K500nM102; 30,31 - K500nC117; 32 7 55- K500nM101. 

Onl-1cbleaeMbli1 6noK HCnbiTbiBanc~ Ha ny4Ke 4aCTI-1~ c I-1HTeHCI-1BHOCTbiO 
1 ,5·10 6 4aCT./C. 3¢¢eKTI-1BHOCTb peri'!CTpa~l-11-1 B3ai-1MOAei1CTBI-1i1 All~ 
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10% MHWeHH He xyme 98%. noAasneHHe no KaHany aHTHcosnaAeHH~ co
cTasnRno- 2 •1 o-S H onpeAenftnOCb B OCHOBHOM YPOBHeM cny4a~HbiX 
cosnaAeHH~. 

3AKI1104EHI1E 

PeanH30BaHHbl~ sapHaHT opraHH3a~HH 3neKTpOHHO~ norHKH cneKTpo
MeTpa PI1CK C Hcnonb30BaHHeM MOAynft npeABapHTenbHOro OT6opa co-
6b1TH~ n03BOnfleT: 

a/ COKpaTHTb BpeMfl nonHO~ HAeHTH~HKa~HH C06biTHfl; 
6/ Aame B cny4ae cnomHbiX CHCTeM BbiAeneHHfl C06biTH~, B KOTOpbiX 

Ha peWeHHe 3aTpa4HBaeTCfl HeCKOnbKO COT HaHOCeKYHA, MnO no3BOnfteT 
He ysenH4HBaTb 3aAepmKH s KaHanax AeTeKTopos, a nHWb 3aAepmHsaTb 
cHrHanbl 1-~ H II-~ nposepoK; 

B/ 3Ha4HTenbHO COKpaTHTb Ka6enbHble 3aAepmKH B COTHfiX KaHanos 
AeTeKTOpOB BTOpH4HbiX 4aCTH~ KaK B perHCTpax norH4eCKO~ HH~OpMa~HH, 
TaK H B CHCTeMe aMnnHTYAHO-speMeHHOrO aHanH3a /s 2+ 3 pa3a/. 

B 3aKn~4eHHe asTopbl Bblpama~T 6naroAaPHOCTb 3.UHceKy 3a none3-
Hble o6cymAeHHfl, A.I1.Xap4Hnase, K.Wa~apHKY 3a noMO~b npH HCnbiTa
HHfiX Ha ny4Ke, H.H.XosaHCKO~ 3a MOHTam 6noKa. 
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PyKonHCb nocTynHna s H3AaTenbCKH~ OTAen 
16 H~Hfl 1982 roAa. 

KpyMWTeHH 3.B. H AP· OpraHH3aqHH 3neKTPOHHOH 
norHKH cneKTPOMeTpa PHCK c HcnonbsoaaHHeM onaKa 
npeABapHTenbHOrO OTOOpa COObiTHH 

13-82-452 

OnHcaH aapHaHT nocTpoeHHH norHKH TpHrrepa cneKTpoMeTpa 
PHCK. HcnonhsoaaHHbiH a pa6oTe MeTOA npeABapHTenhHoro oT6opa 
COObiTHH U03BOnHn: COKpaTHTb apeMH nonHOH HAeHTHtPHKau;HH COObiTHH, 
COKpaTHTb Ka6enbHble 3aAeplKKH B COTHHX KaHanOB AeTeKTOpOB BTO
pH'IHblX tlaCTHIJ; /a 2 + 3 pasa/, YHHtPHIJ;HpoBaTb CHCTeMbl OTOOpa co
ObiTHH a 3KcnepHMeHTax Ha ycTaHOBKe PHCK. 

Pa6oTa BbiDOnHeHa B naoopaTOpHH HAepHbiX npooneM ORHH. 

Krumstein Z.V. et al. Organization of Electronical 13-82-452 
Logic of RISK Spectrometer with the Use of Event Preliminary 
Selection Trigger 

An electronical circuit of the trigger for RISK spectrometer 
is described. The method used for preliminary selection of 
events makes possible to reduce both time needed for complete 
identification of events and delay lines for hundreds of chan
nels of secondary particle detection (by 2-3 times). It per
mits to unify the selection system of events in experiments 
on the RISK spectrometer. 

The investigation has been performed at the Laboratory of 
Nuclear Problems, JINR. 

Preprint of the Joint Institute for Nuclear Research. Dubna 1982 

nepeBOA O.C.BHHOrpaAOBOH. 


