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BBEllEHHE 

Ha YCTaHOBKe CHrMA-MIKC npOBOltHTCR ~KcnepHMeHT no 

HSY'IeHJ.1» npoueCCOB C 06pa30BaHHeN KYMYJlRTJ.1BHIiX npOTOHOB. 

3KcnepJ.1NElHTaJlbHaR YCTaHOBKa BKJI~aeT B ce6R CHCTEIMY nY'lKOBIiX 

lleTeKTOpOB, nepellHH~ MarHHTHIi~ cneKTpOMerp C BpeMRnpOJleTHIiM 

rOllOCKonOM 14 mJ.1pOKOanepTypHIiM 'lepeHKOBCKJ.1M C'leT'lHKOM. a TaK:a:e 

cnElKTpOMeTP ~acTJ.1U, BIiJlElTaIOlllJ.1X B sallHJOIO nOJlyctePylI ,2/. 
/11

nepBOHa'laJlbHo B Ka'lecTee TpHrrepa J.1CnOJlI>30BaJlCR 

CJ.1rHaJl "'TpJ.1rrep"-s-r.S.. -HB ·TOFB-C.oA/.I' rlle SoA-CHrHaJIY C nY'IJ(OBIiXz 
CUJ.1HTJ.1J1J1RUHOHHIiX lleTeKTOpoB. O~aKo cpellH saperHCTPHpoeaHHlix 

CQ6YTHA 6YJlO MHoro ~HOBIiX H He HHTepeCYlClllllofX Hac npoueCCOB C 

BYJleTON B sa~JOIO nony*PY nHOHOB. llAA OTdopa KYNYAATH8H1iX 

npOTOHOB 6liJlH IofcnOJlO3OBaHY nporpaMMHpyeMWe 6J10KH .IB3INepHoro 

aHaJlMSa Ha OCHoee 6HCTpOlleACT8Y_HX AWl/3/. 

CI1EKTPOMETP '1ACTMU. BHETADIHX B 3AJIHIIl OOlYatEPY 

'iaCTMI.III, BYJleTa_He 8 ~ IlOJlYceePY. perMCTpHPQB8.JU4C1> 

cneKTpOMe-rpOM ( pHC.I ). BJ(~MII: 

CMCTeNY nponopUHOHanLHWX KaMep PCe+PC llAA onpe.&eJleHHlIao 
-rpaeKTOpHJ.1 'laCTHU; 

- CUJ.1HTJ.1J1J111U1of0HHIiA C'leT'lHK S" H CUHHTMJlJlJlUMOHHIiA ro.&OOICOI1 HB. .&JU! 

BYlleJleHHR sapR.eHHIiX '1aCTHU. BHJleTa"HX 8 HHTepecYlClllleN HaC 

TeJleCHON yrJle; 

- CUJ.1HTJ.1J1J1RUJ.10HHYA BpeNJlnponeTHliA rO'&OCKon TO'. n~a.a.D BOx65cM2
, 

COOTOQHA HS 8-NJ.1 C'IEIT'lHKOB pa3lCepoM 65xIOxI.5 eM C .lBYJUI t3y 
/21

nma IH19954 /41 Ha 000HX KOHUaX ( BpeMeHHoe paspe.eHJ.1e 

a '" 0,2 He ); 

- CUJ.1HTJ.1J1J1RUJ.10HHW~ KaJlOpmre-rp nOnHoro norJlometlMR. C00T01IIlHA HS
51 

.IB3IX ollHHaKOBlilx eocioNHceKUllloHHlix cnelCTpONeTpOB C. H C/ C 

paSNepoM I2OxS4.8x25 CM ( 3HepreTJ.1'leCKoe pa3PElDleHJ.1e OKO.110 6X llJlll 

npOTOHOB C 3HeprHEI~ 2(() bB ); 
- CUJ.1HTJ.1J1J1RUJ.10HHye C'leT"lJ.1KH aKTMBHOA 8aDlHTIi AI4·~A,.., llAlI YMeHl>Dl9t1MR 

BJIIofRHHR taHa co CTOpOHY YCKOpJ.1TeJlll 14 HCK~eHHR 3HeprH'IHYX 

'laCTHU I-IS MHweHH, npomellWHX KaJlOplofNeTp HacICB03io; 

KpoMe Toro. llJlfl BpeMeHHIiX HSNep9HJ.1A Hcnom.soBaJlCR 
/2ICUHHTJ.1J1J1RU~IOHHYl'I C'leT'lIofK STor pa3NepON IOxIOxI.5 eM C llBYMfI 

<P3Y TMna EHI9954. pacnOJlo.eHHWA B ny'lJ(e ( a ~ 0,2 HC ). 
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PRc.1. Cne"'T'POMe"I1' "IaCTML\, B"""e..-aIOllll1X B 3allHIOIO nonyco;.epy. 

TaKHM 06pa30M. ~AeMeHTY Sa~HerO CneKTpOMeTpa H nY~KOBO~ 

CHCTeMY nOSBOARJlH HapR~Y C KOOp21HHaTHOl'l HHillopMaUHel'l HSMepRTJi:, SpeMR 

npOAeTa 'laCTHU H HX ~HeprHIO Ha BYXolIe HS MHmeHH ( lIAR n- MeSOHOS: 

Tn~ 9+I7 HC. En'" 3O+I60 M~B ~JlR npoTOHoS: Tp'" I3+26 HC, Ep'" 

70+310 M~B C y~eToM nOTe PI> ~HeprHH S semeCTse ~eTek:TOpOS 

S5·HBz·TOFB·C, ). 

liAR SYlIeJleHHR KYMYARTHBHYX npOTOHOS B sa~eM 

cneKTpoMeTpe npH off-line 06pa60TKe CHrHaJlY co BCex 16-TM G>3Y 

SpeMRnpoAeTHoro rO~OCKona TOF perHcTpHpOSaAHCJi:, C nOMOWblOB /2/
npe06paSOSaTeAR "BpeMR-Ko21" (nBK ). KaK onHcaHO B pa60Te . 

CHrHaJlY C aHOllOB G>3Y ( 16 KaHaJlOB ) CUHHTHJlJlRUHOHHoro KaAopHMeTpa 

nOllaSaAHCI> Ha IO-6HTHYe npe06pa30BaTeJlH "sapRll-k:O~" <: n3K ). nOCAe 

BOCCTaHOSAeHHR TpeKos npOHSBO~HAaCJi:, HlleHTHWHk:aUHR ~aCTHU. llasmHX 

CHrHaJlIi B COOTB9TCTBYIOIIIHX 3AeMeHTaX TOF M C,C ' 
/

e z 
Ha pHc.2 I/ nOKasaH cneKTp Macc ~aCTHU. nO.T!Y'leHHY~ npH 

off-line 06pa60TKe . npH TaKOM TpHrrepe ~OJlR npOToHOS B cneKTpe 

Macc ~acTHU. saperHCTpHp0BaHHYX sa21HHM cneKTpoMeTpoM. COCTaSAReT 

OKOAO 15%. KpOMe TOro. BOCCTaHOBAeHHY9 TpeKH npoX02lHJlH ~epes 

MHDleHl> AHWb S 30+50% saperJ.1CTpJ.1pOBaHHYX C06YTJ.1~. Oc1'aJlI>HIiEl 

co6IiTHR. B OCHOSHOM, 06ycAoBAeHY JlOZHIiIMJ.1 sanYCKaMH YCTaHOBKH 

~HOBIiMJ.1 'laCTJ.1uaMJ.1. He BYAeTalOlllJ.1MH H3 MJ.1WeHJ.1, I4J1H CJlY'la~HIiIMH 

• COBnallEl HJ.111MJ.1. 

5oJll>moe 'lJ.1CJlO JlOXHIiX TpHrrepOB 61i1J10 BIiSBaHO 

~'neUD~n fiH~n I 
..~'" BtCJt.n~R1Ual 

9tSJU1CTEHI' -.
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MaJlOOHeprW'IHl:INI1 '1aCTl1uaMI1, Bl:IJleTallllll1MI1 113 MarHI1Ta. lfl1cJlo Tal<l1X 

cOOl:ITI1A MOZHO CYllleCTBeHHO YMeHbWI1Tb, I1CnOJlbSYfi naCCI1BHYIIl sallll1TY 

BOl<pyr Ml1meHI1 ( 'ITO 11 6l:1Jlo CJteJlaHO) 11 Hal<JJaJtl:lBafi Tpe60BaHl1fi Ha 

BpeMeHa CpaOOTl:IBaHl1fi C'IeT'Il1l<a 5" 11 TOFB. Tal<, JtJll'l '1aCTI1U, 

Bl:IJleTeBWI1X I1S Ml1meHI1 B peSYJlbTaTe B3aI1MO,ZIeACTBl1l'1 nY'II<OBOA '1aCTI1Ul:I, 

OTHOmeHl1e BpeMeH npOJleTa JtO Bl:ImeYKasaHHl:IX ,ZIeTeKTOpoB ,ZIOJlZHO 

npl16Jll1SI1TeJlbHO COOTBeTCTBOBaTb OTHOWeHl111l paCCTOl'lHI1A JtO 3TI1X 

,ZIeTeKTopoB. lIJll'I '1aCTI1U C MaJll:lM I1Mny JlbCOM, nOBepHYTl:IX MarHI1TOM B 

anepTYPY Sa,ZIHerO cneKTpoMeTpa, a TaKze ,ZIJll'l C06l:1TI1A C 4)OHOBl:IMI1 

'1aCTl1uaMI1. JleTl'Illll1MI1 aT YCKOpI1TeJlfi, TaKafi npOnOpUl1fi JtOJlllCHa 

HapYWI1TbCl'I. 

BK~oqEHHE H npOrPAMMHPOBAHHE 6]OKOB 

lIBYMEPHOrO AHA~H3A 

C ueJlblll YJlY'ImeHl1l'1 CeJleKTl1pOBaHl1fi KYMYJll'ITI1BHl:IX npOTOHOB B 

Tpl1rrep 6l:1J111 JtonOJlHI1TeJlbHO BKJlIIl'leHl:I ,ZIBa npOrpaMMl1pyeMl:IX 6J10Ka 

,ZIBYMepHoro aHaJlI1Sa ( nEllA), npe,ZICTaBJlfillllll1e, no cYllleCTBY, 3JleNeHTl:I 

Tpl1rrepa BToporo YpOBHl'I. 
/3/~YHKUI1OHaJlbHal'l cxeMa n61IA npl1Be,ZIeHa B pa60Te . KpaTKo 

HanOMHI1M, 'ITO 3TOT 6J10K KAMAK COCTOI1T I1S ,ZIBYX 5-6I1THl:IX 

npe06paSOBaTeJleA "saPRJt-KO,ZI" naMRTI1 I024xL ynpaBJlRIlIlll1X 11 

I1HTep4)eACHl:IX 3JleMe HTOB. 3apR.lI onpeJteJlReTCR nYTeM I1HTerpl1pOBaHI1R 

BXO,ZIHOrO TaKa B Te'leHl1e BpeMeHI1 OT nORB.lIeHl1fi I1MnY.lIbCa "CTapT" ,ZIO 

npl1XO,ZIa Cl1rHaJla "CTon" ( ,ZIJlR 113MepeHI1R BpeMeHI1 I1CnOJlbsyeTcR 

BCTPOOHHl:IA reHepaTOp TOKa, nO,ZIKJlIIl'laeMl:IA C nOMOlllblO BHeWHero Ka6eJlR 

Ha BXO,ZI ). 

no a,ZIpecy ( 10 611T ), nOJlY'IeHHOMY B peSYJlbTaTe pa60Tl:I 

o6ol1X npe06paSOBaTe .lIeA, 113 naMfiTl1 I13BJlel<aeTCfi "'0" 11J111 "1"", 

sanl1CaHHl:Ie npl1 npOrpaMMl1pOBaHl111 6J10Ka I1S 3BM. 3TOT Bl:IXO,ZIHOA Cl1rHaJl 

nORB.lIReTCR '1epes ~IIO HC nOCJle Ha'laJla pa60Tl:I 6J10Ka 11 MOZ8T 6l:1Tb 

I1CnOJlb30BaH ,ZIJlR BK.lIIIl'leHI1R B "Tpl1rrep". Cl1rHaJl ''3aHfiTO'' 

,ZIJll1TeJlbHOCTblO '" 0,4 MKC I1CnOJlb3yeTcR ,ZI.lIR 6.l10KI1POBKI1 nOCJle,ZIyIOllII1X 

sanYCKOB 6J10Ka Ha BpeMfi BOCCTaHOBJleHI1R 3.l1eMeHTOB npe06pa30BaTeJleA 

"saPRJt-KO,ZI". 

UH.pOBl:Ie KOJtl:l C Bl:IXoJta npe06pa30BaTe.lleA MorYT 6l:1Tb 

npO'lHTaHl:I B 3BM, 'ITO I1CnOJlb3yeTCl'I Ha 3Tane Ka.lll16pOBKI1 KaHa.llOB. lI.lIl'I 

KaJll16pOBKI1 BpeMeHHOA WKaJll:l npl1MeHfiJlI1Cb ynpaB.lIl'IeMafi sa,ZIepZKa 11 

perY.lIl1PyeMl:IA BHYTpeHHI1A reHepaTOp TaKa. Ka.lll16pOBKa 3HepreTI1'1eCKOA 

WKa.llbi OCYllleCTBJll'lJlaCb C nOMOlllblO Cl1rHa.llOB OT MIOOHOB, BblJte.llRllIlll1X B 

KallC,ZIOA CeKUl111 KaJlOpl1MeTpa ::>60 M3B. npl1 He06xoJtl1MOCTI1 MOZHO 

I1SMeHI1Tb 1<03.4)I1UI18HTl:I npe06paSOBaHI1l'1 KallC,ZIOrO KaHaJla n6lIA nYTeM 

... I1SM8H8HI1fi onopHoro HanpRZeHI1R, nO,ZIaBaeMOro Ha 6b1CTPblA napaJlJle.llbHl:IA 

Aun/3/ . 
npOrpaMMI1POBaHI18 6JlOKa OCYIII8CTBJll'l8TCl'I no Marl1CTpa.ll11 

KAMAK nYT8M 3anO.llH8HI1R 1024 l'I'IeeK naMRTI1, KOTOPl:l8 Y,ZI06HO" np8,ZICTaBI1Tb B Bl1.lIe MaTpl1Ul:I 32x32, rJte HOMep CTPOKI1 I1JlI1 CToJl6ua 

xapaKTepl13yeT Be.llI1'1I1HY BXO,ZIHOrO napaMeTpa ( TO eCTb UI14)POBOA KOJt 

Ha BblXOJte COOTBeTcTBYllIllero npeo6paSOBaTe JlR "sapRJt-KOJt" ). 

3anO.llHeHI1e 3TOA NaTpl1UbI MOllCHO npOI13BeCTI1, BOCnOJlbSOBaBml1Cb 

peSY.lIbTaTaMI1 KaJll16pOBKI1 11 He06xol1l1Ml:IMI1 paC'IeTHblMI1 COOTHOmeHl1l'1MI1, a 

TaKlICe MOllCHO, nepBOHa<~aJlbHO He BKJlIll'lal'l nSlIA B Tpl1rrep, HaKOnl1Tb 

I1HTepeCYllIlll1A Hac ,ZIBYMepHl:IA cneKTp B 3BM, a saTeM, nOCJle aHaJlI1Sa 

3Toro cneKTpa, sanpOrpaMMl1pOBaTb COOTBeTCTBeHHO MaTpI1UY· 

6J10K-CXeMl:I BKJlIO'ieHI1R 060l1x n611A nOKasaHbI Ha pl1c.3,4. 

n6lIA "5,,"
II: "Orpoe;" 

'i'BO 

BOO 

250 

= .::J i 0 Iii • 

H 2
M:)B/c 

"TOF" 
"crAPT" 
"crOll" 
"BXOt\" 
"BblX.r.TOKA" 
HCTAPTI~---·iiS~·ii 

HCTon" 
"BXOt\" 
"BblX.r.TOKA" 

1"--1 ':BblX" 
B "TPl1fTEP" 

PHc.2. CneKTP MaCC ~ac~u, PHc.3. DnOK-CKeMa BKn~~eHH~ 

3Sper'HCTPHPOI!lSHHbIX 3SllHHM n6tlA "5,,". 
CnelCTPQMeTPQM npH npellHeM "Orpoe;" - cHr'Han C CHCTeMhl 

TPHr'r'epe. n\"iKoB..IX lleTeK'rOpoB. 

n611A "S!5" I1CnOJlb30BaJlCR JtJlfi Bl:I,ZIeJleHl1l'1 'iaCTI1U, Bl:IJleTallllll1X 

I1S MI1WeHI1 11 npOXO,ZIfiIllI1X nOCJle110BaTeJlbHO C'IeT'II1KI1 5" 11 TOFB · HCXOl1l'1 

113 Toro, 'iTO paCCTOl'lHl1e OT Ml1meHI1 ,ZIO C'IeT'II1Ka 5" COCTaBJll'lJlO '" 1/6 
paCCTORHl1l'1 OT Ml1meHI1 ,ZIO TOF

B
, npl1 npOrpaMMl1pOBaHl111 3Toro 6.l10Ka 

"eJtI1Hl1uaMl-(' sanOJlHl'IJlI1Cb Te l'I'ieAKI1 MaTpl1UbI 32x32, KOTOpl:le 

YJtoBJleTBOpR.lI11 COOTBeTCTBYlOIlIeNY YCJlOBI1I1l, CBl'ISl:IBallllleMY BpeMeHa 

npOJleTa. npl1 3TOM Y'iI1Tl:IBa.llOCb I1SMeHeHl1e BpeMeHI1 cpaOOTbiBaHl1l'1 

... 
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C"IeT"II1Ka 5" B SaBI1CI1MOCTI1 OT CKOPOCTI1 < (3) npOTOHa. C"IeT"II1K 5" 

paSMepOM 2Ox25xO,5 CM npOCMaTpl1BaJlCFI C nOMOmblO 11>3Y-85, 11 Cl1rHaJl C 

Hero nOAaBanCFI Ha BXO.ll OOY"IHOrO <JX)pMl1pOBaTe JlR, n03TOMY B 

SaBI1CI1MOCTIiI aT aMnnI1TY2\Y Iil3MeHl'l.llOCb BpeMFI nORBJleHIiIl'l ClilrHana "5"" 

nporpaMMlilp0BaHl1e n6BA"Mx" npOBO.llI1J1OCb I1CXO.llR I1S 

peSY.IIbTaTOB Kanl1C!pOBOK iii COOTHOmeHI1A MelK.llY BpeMeHeM npOJleTa 11 

KI1HeTI1"1eCKOA 3HeprlileA. npl1 3TOM Y"IIiITYBaJlOCb HaJlIiI"ll1e BemeCTBa Ha 

nYTI1 "IaCTI1UY. Bnl'l peZeKU1111 HI1SK03HepreTI1"1HYX "IaCTI1U, 3HeprlilR 
( '" t ". 1,5 HC ). C Y"IeTOM Ka.lllilC!poBKI1 MaTpliIua naMl'lTIiI 3Toro C!.IIOKa 

C!yna sanporpaMMlilpOBaHa, KaK nOKasaHO Ha plilC.5. 

nB,llA "Hx""CTpo6"L "TOF" 
"crAPT"~ EITI:~HnH~ 

'"0 

"crOll""T 
TOE'B 

"axon""T 

"BbIX rEHEP.7Ei[~HnHr TOKA" 

..........................."Q." 

"CfAPT" 

"cron"~~"E[=m 
c. _. c. •>[ AHAnor. [."!AITf-. "axon" 
CHrHan~ C aHHoaoe CYHHATOP 

·"i3bDfii····· .. 
"SAHs:rro" e 

PHC.". BnoK-CXeMa eKnlO"leHHS'i nB,llA "Hx": 

dl - 4OTOyMHO:lG1-renb; <tCI1 - 4OPMHposa-renb co cneallllllHM 

noporOM; J1T - YCTPO>'1C"rSO s~aeancH CHrHana nony

CYMMY epeMeH; "20HC" - Ka6enb 4OPMHPOSKH CTP06a; 

C ,C - k'anOPHMeTP; "CTp0t5U - CHrHan C CHC'T'8MJ:j "Y"fKOBblK 


a~TeITOpos; ATT - aTTeHXl2lTOp. 


Ha n64A"Mx" BpeMeHHaR 11 aMnnl1TY.llHal'l I1H~OpMaUI1~ 

nOCTynana C MHorOKaHanbHYX AeTeKTopoB, n03TOMY AnR 

npe.llBapliITeJlbHoro "CYMMl1pOBaHI1F1" I1CnO.llI>30BanI1CI> CXeMY -y1JIW 11 

aHanOrOBYA CYMMaTOp. Cl1rHanW Ha BXO.llY C!.IIOKOB "tlJltI" nO.llaBaJlI1CI> 

"Iepes Ka6eJlIiI nO.llOOpaHHOA .llJlI1HY (c TO"lHOCTblO '" 0,3 He ), "ITO 

n03BO.IIl'leT KOMneHClilp0BaTb BpeMeHHOA pa3C!poc B ~3Y iii ;en. 

nYTeM Iil3MeHeHI1l'l BYCOKOSOJlI>THOrO HanpFllKeHI1R Cl1rHaJlY C 

nOCJle.llHero .lll1HO.lla KaZ.llOrO ~3Y nOAC!l1paJlIiICb paBHYMI1 Apyr .llpyry C 

1 KOTOpyX onpe.llenl'leTCl'l C ClaJll.mOA Oml1C!KOA, B 3HepreTI1"1eCKOM KaHane 

C!YJI BBe.lleH nopor ",r:2 M3B Ha.ll nbe.lleCTaJlOM.

} BJIR npOBepKI1 npaBl1nbHOCTI1 Ka.lll1C!pOBOK 11 paC"IeTHOA MaTpliIUY 

6Ynl1 npOaHaJlI13I1pOB&HY .llBYMepHye CneKTpY, nOJlY"IeHHye npl1 "ITeHI1I1 

n6BA ( 6e3 BKJlIO"IeHl1l1 Cl1rHaJla C n6BA B Tpl1rrep ), Ha KOTOpyX xopomo 

BI1.llHY npOTOHHYA iii I1'-MeSOHHYA "xpeC!TY", pl1c.6. 

TTOFB/1 HC 	 IV12 H:l>B 

: + + 
.++ 

+ . .......
· ... "'T ..· +." . .. s... . .. 
• . +'5!ST ...... . 
• . ~ 21>+ ..... . 
..... 	27PT. ........ .. 

~ DCd. "'2+. + 
•• 't'709 • 2S++T. 
· .4AN"+ .... 1.3+ • 
. ~:tf1i2: :~~2T .. 

• +2dJU>Z ..... +25~ + 
... 1"8"84"'2 •• "+"4:L .•• 

: ~!lXIII4~' : i~~.: : 
+::li~~~~2 .. 2~~~~:. 

::~~r:~~: .::~il+:. 
+292••552"+". "+""+"442"+", • 
.... ~L .... 91'. • "+"94 •• 

, 
S"A) , 58--.:iC" 	 t/1 He 

PHC . 5 . Coaep:lG1MOe MaTPHU~ naMl'tTH PHc.6.llsYMePHWH cneKTP, nony
nB,llA "5"" ~eHHI::tls:t c nOMOIQblO n6llA uHx u . 
nbeaecTan~ no DllCl!lne: nbeaecTan~ no lIDcane: 
5" - 16 KI!IHanOS, 	 SpeMeHH- 3 KaHana~ 

TOFB - .. KaHl!lnl!l. 	 OOHepr H.,.- 1 KaHan. 

TaK KaK npl1 off-line OOpa6oTKe 2\.IIF1 npOBepKI1 BpeMeHH~X 

KaHaJlOB MO.HO I1cnOJlb30BaTb 6YCTpye 11'-Me30HY, TO "IaCTb IiIS HI1X 6~na 

"npOnYDleHa" B TOA OOJlaCTI1 MaTpl1UY naMRTI1, KOTOPOA COOTBeTCTBYIOT 

3Heprl111 ~r40+r70 M3B 11 MaJloa BpeMl'l npO.lleTa. 

Ha pl1c.7 npl1Be.lleHa peSY.IIbTl1pYlOIIlal'l MaTpl1ua naMm'I1, 

I1CnOJlb3OBaHHaR B n6BA"Mx". Bnl'l Y.IIY"ImeHI1l'l paClaTY npl1 MaJlYX 

3Ha"leHIiIFIX BXO.llH~X napaMeTpOB C!YJlI1 BBe.lleHY "nbe.lleCTaJlY": no mKaJle 
TO"lHOCTI>IO '" 4%, a saTeM nO.llaBaJlI1Cb Ha 8XO,llY aHa.llOrOBOro CYMMaTopa. BpeMeHlil 3 KaHana, no mKane 3Heprl11i1 - I KaHa.ll. 3To n03BOJll'lnO 
C ero BYXO.lla I1HBePTI1P0BaHHYA Cl1rHaJl nOCTynan Ha BX02\ nSBA "Iepes KOHTpOnlilp0BaTb .llOJlrOBpeMeHHYIO cTaC!I1J1I>HOCTl> napaMeTpoB .lleTeKTOpoB 11 
3TTeHIOaTOp. :line KTpOH~1J(1iI.I 

6 7 



B 3TOA MaTpHU8 -I" SanOJlH8HbI R'I8AKI-I, COOTBeTCTBYlOIIIl-le 

MaccaM ~450 M3B/c2 , 1-1 R<.feAKH, COOTBeTCTBYJOIlll-le ClblCTPblM ff-MeSOHaM. 

-I" B HI-IZHeM PRllY COOTBeTCTBYJOT BbicoK03Heprl-l'lHIolM ( ~360 M3B ) 

<.faCTl-IuaM, npl-lBOllRWI-IM K nepenOJlHeHl-l1O 3HepreTI-I<.feCKOA mKaJlIol, eCJlI-I 

TaKOBlole I-IMeJOTCR ( npl-I np8SIoImeHI-II-I BXOllHIolM CHrHaJlOM ypOBHR onopHoro 

HanpRZeHI-IR napaJlJleJlbHOrO AUIl Ha 8ro BbiXOlle nORBJll'leTC.R 1<01l 

"O"-HoMep HHJ:HeA CTPOKI-I ). 

PaCloTa C nBllA SaKJlJO<.(aJlacJ;. B CJl811YJOIlleM. EIoIJlI-I Hanl-lCaHIol 

nporpaMMIoI, KOTopble npOI-ISBOlIl-IJlI-I HeOOXOlIl-IMlole paC<.feTIol lIJlR nOJlY'IeHHR 

COlIepZI-IMOrO MaTpl-IU naMRTI-I nEllA 1-1 saHOCI-IJlH era '1epes Marl-lCTpaJlJ;. 

KAMAK B OJlOKI-I. COlIepJ:I-IMOe 3TWX MaTpl-IU KonHpOBaJlocJ;. Ha 1II-ICK, a 

saTeM nepl-IO.lll-I<.feCKI-I ( '" pas B CYTKH ) npOI-ISBolIl-IJlOCb <.fTeHHe naMRTI-I 

nEllA H cpaBHeHl-le era cOlIepJeI1MOrO C "3TaJlOHOM" Ha 1II-ICKe. nOCJle 

BKJlJO<.(eHI-IR nl-lTaHI-IR KpeAToB KANAK, B KOTOPblX HaXOlIHJlI-ICJ;. nEllA, B 

naMRTb 3TI-IX OJlOKOB sanI-lCblBaJlOCJ;. HeoCSxollHM08 COllepJ:HMoe. 

SA KJlIl'lEH~E 

Ha pl-lc.8 npHBelIeH cneKTp Macc <.faCTI-IU, saperl-lCTpl-lpOBaHHblX 

3alIHI-IM cneKTpOMeTPOM npl-I BKJlJO<.(eHI-IH B Tpl-lrr8p OCloHX nEllA. Bl-IlIHO, 

<.fTO OTHOCHTeJlbHaR 1I0JlR ff-MeSOHOB cYIlleCTB8HHO COKpaTHJlacJ;. no 

cpaBHeHHIO C pl-lc.2, npl-I<.feM HX KOJlI-I'l8CTBO MOlleT OblTb nporpaMMHO 

I-ISMeHeHO BO BpeMR ceaHca nYTeM YMeHbmeHI-IR <.fI-lCJla "I" B oCSJlaCTI-I 

3Heprl-l<.fHblX ff-MeSOHOB I-IJlI-I nYTeM CllBHra rpaHHUbi B CTOPOHy ClOJlbml-IX 

Macc. KpOMe Taro, B03pOCJla 3il>CJeKTI-IBHOCTJ;. BOCCTaHOBJleHI-IR TPeKOB B 

sallHeM cnel<TpOMeTpe ( '" 75% ), KaK pesy JlJ;.TaT Y JlY<.fWeHI-IR BpeMeHHOA 

ceJlel<UI-IH C nOMolllJ;.JO nEllA "S~". 

Ha pl-lc.9 nOKasaH lIBYMepHblA cneKTp, xapaKTepl-ISYlOIIIl-IA 

paCloTY nEllA"Mx". B CJlY'Iae "1-I1I8aJlbHOA" paCSOTbi 3Toro OJlOKa ace TO'lKH 

Ha llBYMepHoM cneKTPe ( MXnEllA ' MXoff-line ) 1l0JlllHiol JlellaTb SOJlH3H 

lll-larOHaJlI-I. OlIHaKO 3~il>eKT KBaHTOBaHI-I.R B n6l[A (ocoCSaHHO npH MaJlIolX 

speMeHax lIJlR ff-Me30HOB 1-1 HI-ISKI-IX 3Heprl-lRX lIJlR npoToHoB ) 1-1 oml-lOKa, 

BOSHl-Il<aJOll!aR "pH onpelIeJleHHI-I ~ '1aCTI-IU ( KpaAHl-le 3J1eMeHTbI TOFB 
HaXOll.RTCR Ha paCCTO.RHI-IRX, OTJlH<.faIOlllI-lXC.R aT cpelIHero Ha 4,5%, a 

CHrHaJlbl C HI-IX CYMMl-lpyJOTCR cxeMoA "~JlW- TO ecn. CSepYTCl'I 

ycpelIHeHHble napaMeTpbl), npHBOlI.RT K Oml-lOKe B BeJlH'II-IHe MXnBll ' 
A 

KpOMe Taro, ~HOBlole '1aCTHUbi HCKallaJOT I<al< aMnJlHTY11HYJO, TaK 

11 speMeHHYIO HH~pMaIMJO, nocTynaJOWYJO Ha BXOlllol nEllA, a npl-I off-line 

oCSpaCloTKe HX BJlI-IRHl1e CyweCTBeHHO OCJlaOJlReTC.R sa C'IeT 
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TE/!2 H3B 

N 
50 M3B 

p 

750 

500 

250 

M500 1000 2t/l""HC" 
H3B/c

PHC . 7. Cotlep_MOe ....."T'PHI1.b1 naMS'lTH 
PHc.B. cnek"T'P MaCC ~acTHI1.,nEllA "Mx". 
3aperHC"T'PHposaHHbIX 3atlHHMnbetlecTanbl no _ane, 
Cnek"T'POMe"T'POM npH Skn~eHHHBpeMeHH- 3 kaHana, 
S "T'PHrrep o5OHX nEllA3HeprHH- 1 kaHan. 
( off-line pe3ynbTaT ). 

Mx/l50 M38/c2 

off-line 

+. . 


::: ~uUh~t:· + 


~:. 211:~~:,. +.': 
.. + ...... •..• 

...... : ?He. 9. .llBYMePHbIff Cnek"T'P',;;!... :+:... OCb X - HaCca nEllA "Mx",
I+Dsi1 11~; OCb Y - Hacca npH off-line 
diil!~;' . oe;pa50Tke ( 1563 Skn"~eHH" 

nEllA .. "TpHrrep"). 
. 2 

Mxm:¥!IA/50 H3s/c 

npOCTpaHCTBeHHOA C8J1eKIMH. BHllHO, ollHaKO, <.fTO CeJl8KTi-lpOBaHHe 

npOTOHOB C nOMOIllJ;.JO nBllAMMx· sa Sp8Ml'I "'lIO HC BeCJ;.Ma ~KTHSHO. 
TaK, npH KHH8TH<.feCKOA :meprHH npOTOHos ~75 M3B, SIoIJleTeSWHX HS 

MI1IIIeHH ( ~ 3 KaHaJlOS nBllA-Mx· Hal! nJ;.elleCTaJlOM ), H nopore no Macca 

450 M3B/c 
2 

nOJlY<.feHa oueHKa ~KTHSHOCTH BIoI1l8J18HHl'I npOToHoB 
l: 9m:. 
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On~T 3KcnnyaTaUHH n54A B Te~eHHe TpeX MeCR~H~X CeaHCOB 
Ha YCTaHOBKe C~rMA-A~KC H pe3ynbTaT~ nOCne~y~eA odpa60TKw 
nOny~eHHoA WHwopMaUWW nOKa3~Ba~ nepCneKTWBHOCTb WCnonb30BaHWR 
nO~odHOA annapaTYp~ ~nR OpraHW3aUWW TpHrrepa. 

npOrpaMMwpyeMocTb W. KaK cne~CTBl1e. rWCSKOCTb TaKWX 
CSnOKOB n03BOnR~ wcnOnb30BaTb HX 11 B ~pyrl1X 3KCnepHMeHTaX. r~e ~nR 
oT60pa nOne3H~X Cod~TI1A HeoCSXO~I1MO aHanl13HpOBaTb HeCKOJlbKO 

aHanorOB~X napaMeTpOB. 
Ha~eZHOCTb 11 ~OCTaTO~HaR CTaCSl1nbHOCTb napaMeTpOB 

n03BOnR~ I1CnOnb30BaTb n511A B ~nI1TenbH~X 3KCnepI1MeHTjl.X CSes ~aCT~X 

KaJlI1CSpOBOk 11 npOaepOk MaTpI1U~ naMRTI1. 
CoCScTBeHHoe BpeMR BOCCTaHOBJleHWR n511A ~.4 MKC n03BOnReT 

~teKTI1BHO I1CnOnb30BaTb HX npl1 3arpY3kaX ~ 10
5 

c-
1 

H TeM caM~M 
CHH3HTb MepTBOe BpeMR CI1CTeM~ npl1eMa I1HtopMaUI1I1· ( B HameM cny~ae 
OHO COCTaBJlRnO ~ 20% 11 B OCHOBHOM onpe~enRnocb BpeMeHeM C~HT~BaHHR 

H!itopMaUI1I1 B 3BM. ) 
ABTOp~ B~paza~ CSnaro~apHocTb KOJlJleKTHBY COTpY~HH~ecTBa 

C~rMA-A~KC sa noneSH~e oOcyz~eHHR. no~~epZkY paOoT~ H nOMomb npH 
HacTpoAke H 3KCnnyaTaUHI1 3neMeHTOB Tpl1rrepHOA CWCTeM~. 
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)J;eHHCOB .n;.C. HAp. PI-88-414 
Opr8HH3aIVUI TpHf'repa Ha 6aae 
nporpaMMHpyeMbIX 6nOKOB ABYMepHOf'O aHaJIH3a 
AJIH BbIAen:eHHH npou;ecca 06P830BaHHH 
KyMynHTHBHLIX npoTOHOB 

OrmCbmaeTCH Opr8HH3aD;HH TpHf'repa Ha 6a3e nporpaMMHpye
MbIX 6JIOKOB ABYMepHOrO aH8JIH3a AJIH BbIAen:eHHH npou;ecca 06
P830BaHHH KYMYJIHTHBHbIX npoTOHOB Ha YCTaHOBKe rnrMA-AHKC. 
Cen:eKTHpoBaHHe npoTOHOB H rmOHOB no Macce npoH3Bo.rurrCH Ha 
OCHOBe aH8JIH3a BpeMeHH npoJIeTa H KHHeTHIJeCKOH 3Hepf'HH IJaCTHD;. 
.lI;JIH nOAaBJIeHHH cpOHa cnYIJaHHbIX 3anyCKOB HCnOJIb3yeTCH 6JIOK, 
aH8JIH3HpymlllHH BpeMeHa nponeTa IJaCTHU;bI IJepe3 ABa CD;HHTHJI
JIHD;HOHHbIX CIJeTIJHKa, pacnOJIO)KeHHbIX Ha paaHbIX paCCTOHHHHX 
OT MHWeHH. HCnOJIL30BaHHe nporpaMMHpyeMbIX 6JIOKOB ABY
MepHoro aHMH3a Ha OCHOBe 6bICTpoAeHCTBYlOlllHX AIUI n03BOJIH
JIO ocyw;eCTBHTb CPYHIatHH TpHrrepa BToporo ypOBHH 3a -110 HC 
H YMeHbwHTb KOJIHIJeCTBO 3anycKoB yCTaHOBKIf, B 5+10 p83. 

Pa60Ta BbInOJIHeHa B JIa60paTopHH HAepHblx npo6JIeM OHfIH. 

npenpllllT O6'I.lWQIeHIIOro HHC'lHT}'Ta R,/lepabIX IICCllelloBllllKii.lly6aa 1988 

IIepeBoA O.C.BHHorpaAoBoH 

Denisov D.S. et al. PI-88-414 
Organization of Trigger for Selection of Cumulative 
Proton on the Base of Programmed Blocks 
for Two-Dimensional Analysis 

Organization of trigger on SIGMA-AJAX setup for selection 
of the process with the production of cumulative protons is descri
bed. The programmed blocks for two-dimensional analysis on the 
base of Flash ADC are used. The time-of-flight and kinematic ener
gy of particles are used for mass selection of protons and n-me· 
sons by unit. The second unit is used to decrease the background 
effect. So, the time-of-flight information from a pair of scintilla
tion counters situated at different distances to a target is analysed. 
The usage of the second level trigger programmed units onthe basis 
of fast ADC permits to decrease the trigger rate by 5-10 times and 
takes only 110 ns for analysis. 

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