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lo ¢H3H4ECKA.R 3AAA4A 

lolo Ha MarHHTHOM HCKPOBOM cneKTPOMeTpe /ycTaHOBKa MHC//1,2/, 
KOTOpblH 1-1cnonbaosancR AnR 1,1ccneA0BaHHR onpeAeneHHoro Kpyra aa
Aa4 B 3KCnepHMeHTanbHOH ¢H3~1Ke BblCOKHX 3Hepr1,1ii, BblnonHeH PRA 
3KcnepHMeHTOB c noBblWeHHOH cno>KHOCTblO Tononor1,11,1 noAne>KalJ.lHX o6-
pa60TKe co6blTHH. 

K TaKHM 3KcnepHMeHTaM OTHOCHTCR 3aAa4a HccneAOBaHHR cneKTpa 
3¢¢eKTHBHblX Mace ABYX npoTOHOB, paaneTalOlllHXCR B npoTHBOnono>KHble 
CTOPOHbl, B rCA-B3aHMOAeikTBHRX np1,1 HMnynbce 40 f3B/c. 

1 • 2. B 3TOM 3KcnepHMeHTe 3Ha4HTenbHaR 4aCTb co6blTHH. aape
rHCTPHPOBaHHblX Ha ¢oTonneHKe, COAeP>KHT 6onbwoe KOnH4eCTBO nepe
CeKalOlllHXCR TpeKOB, YKOP04eHHblX TpeKOB, HCKPbl KOTOPblX HMelOT 04eHb 
cna6yio HHTeHCHBHOCTb /KOHTpaCTHOCTb/, a 4aCTb - B0061J.le OTCYTCT
ByeT, Bo3HHKalOT 6onbWHe TPYAHOCTH C aBTOMaTH4eCKHM pacnoaHasa
HHeM TaKHX TpeKOB 1,1 HaXO>KAeHHeM COOTBeTCTBYIOlllHX npoeK4HH HX Ha 
BHAaX, 4TO npHBOAHT K He06XOAHMOCTH np1,1sneKaTb onepaTopa B npo-
4ecce H3MepeHHR. Cno>KHOCTb pacn03HaBaHHR 1,1 H3MepeHHR 3THX C06bl
n1i1 06ycnos1-1na 4enecoo6paaHocTb. 1,1cnonbao·saHHR asToMaTa 
A3nT-2/160/3,4/, KOTOPblH noKaaan ceoio np1-1roAHOCTb Ann opraH1-1aa-
41,11,1 Ha era OCHOBe AHanoroBOH CHCTeMbl o6pa60TKH CHHMKOB C MHC/5/, 
0cTaT04HaR OWH6Ka Kan1,16pOBKH, onpeAenRIOlllaR co6cTBeHHYIO T04HOCTb 
aBTOMaTa A3nT-2/160, paBHa a·= 1,7+0,3 MKM, 4TO ~Ha4HTenbHO MeHb
we OWH6KH. BHOCHMOH B AaHHOM 3KCnepHMeHTe B peaynbTaTbl o6pa60TKH 
1,13-3a paa6poca nonomeHHH HCKP B cneKTpoMeTpe. 

2, OPfAHH3ALV1.R CHCTEMbl 06PA60TKH 

Oco6eHHOCTblO AaHHOH ¢H3H4eCKOH 3aAa4H RBnReTCR orpaHH4eHHOe 
Kon1,14ec TBO noAne>KalllHX o6pa60TKe q)OTOCHHMKOB - OKono 1 0 TblC. 
cTepeonap, 4To noason1-1no oTKaaaTbCR s 3TOH pa6oTe OT 1-1cnonbao
saHHR nonyaBTOMaTOB AnR noBTOpHoro H3MepeHHR HeyAa4HO o6pa6o
TaHHblX co6blTHH. Tpe6yeMaR AOCTaT04HO BblCOKaR 3¢¢eKTHBHOCTb o6-
pa60TKH B AaHHOM cny4ae, B ycnOBHRX orpaHH4eHHoro speMeHH pa-
60Tbl CHCTeMbl, o6ecne4eHa MHoroKpaTHblM H3MepeHHeM co6b1THH, nony-
4HBWHX OTKa3, Ha A3nT-2/160. 

3. MATEMATH4ECKOE 06ECnE4EHHE. 
onHCAHHE PA60T~ CHCTEM~ 

MaTeMaTH4eCKOro o6ecne4eHHR BblnOnHeHa 
HHOH c1-1cTeMbl OC-4/220-Ay6Hal6/. 
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3.2. Ha pHc.1 npHBeAeHa 6noK-cxeMa nporpaMMHoro KOMnneKca 
CHCTeMbl, ynpasnRIO~ero ee pa6oTOHo KoMnneKc pa6oTaeT c Hcnonb-
3osaHHeM ABYX 38H: ynpasnRIO~eH MaWHHW 63CH-4, KOTopaR BblnonHReT 
¢YHK4HH AHCneT4epa, H 6onbWOH 38H CDC-6500 a pemHMe off-line, 
KOTOpaR opraHH3YeT ¢HnbTpa4HIO none3HOH HH¢opMa4HH H KOHTponb 
ee Ka4ecTsa; a cny4ae HeyAosneTsopHTenbHoro Ka4ecTsa nocTynHs
weH Ha o6pa6oTKY HH¢opMa4HH AanbHeHwaR ee o6pa6oTKa npeKpa~aeT
CR H opraHH3yeTCR noBTOpHaR o6pa6oTKa TaKHX co6WTHH Ha 
A3nT-2/160. 

3.3. CHHMKH nepeA o6pa60TKOH Ha CKaHHPYIO~eM aBTOMaTe 
A3nT-2/160 npocMaTpHBalOTCR Ha npOCMOTposo-H3MepHTenbHWX CTQ
nax, H Ha KamAoe co6blTHe, noAnema~ee o6pa6oTKe, cocTasnReTcR 
nacnopT. ~aHHWe nacnopTa 3anHCblBalOTCR Ha MarHHTHYIO neHTY 38H 
63CH-4 H HCnOnb3YIOTCR B npo4ecce o6pa6oTKH ¢OTOCHHMKOB. 

3.4. C noMO~blO ¢YHK4HOHanbHOH KnasHaTYPbl onepaTop 3aAaeT 
pemHM pa60TW nporpaMMHoro KOMnneKca B 3aBHCHMOCTH OT cnomHOCTH 
co6WTHR, 4TO n03BOnReT onTHMH3HPOBaTb npo4ecc o6pa60TKH co6b1-
THH. BKnro4eHHblH a cHcTeMy o6pa6oTKH TePMHHan BT-340 AaeT one
paTopy HH¢opMa4H10 o HOMepe noAnema~ero o6pa6oTKe co6b1THR, KOnH-
4ecTse TpeKOB Ha CHHMKe, 803MO~(HOCTH noA6opa YPOBHR AHCKPHMH
Ha4HH npH H3MepeHHH KpeCTOB H TpeKOB H BWBOAa cnomHoro y4aCTKa 
H3MepeHHR Ha AHcnneH-nyny, a TaKme APYrYIO HH¢opMa4Hro. Tpe6yeMaR 
T04HOCTb YCTaHOBKH CHHMKa /0,2 MM Ha nneHKe/ AOCTHraeTCR npo
TRmKOH ¢HnbMa H cosMe~eHHeM nepsoro penepHoro KpecTa Ha HeM 
C MeTKOH Ha CTone. 

3.5. nocne ycTaHOBKH ¢HnbMa npoHCXOAHT aBTOMaTH4eCKOe H3-
MepeHHe H pacno3HaBaHHe penepHwx KpecTos, KoTopwe HMelOT Heno
CTORHHYIO KOHTpacTHOCTb H3o6pameHHR, 6onbWYIO 3aWyMneHHOCTb, Ha 
HeKOTOPblX KpecTaX OTCYTCTBYIOT OTAenbHble nne4H. nporpaMMa pac-
003HaBaHHR KpeCTOB Hcnonb3yeT MeTOA nosopoTHblX rHCTorpaMM, Me
TOA HaHMeHbWHX KBaAPaTOB' npeAYCMaTpHsaeT HHAHBHAyanbHblH noA-
6op onTHManbHOro YPOBHR AHCKPHMHHa4HH AnR KamAoro penepHoro . 
KpecTa. 3TOT yposeHb 3anHCWBaeTCR Ha Mn AnR TO~o, 4T06W era 
MOmHo 6wno HCnonb30BaTb Ha cneAYIO~eM co6WTHH; He 3aTpa4HBaR 
speMeHH Ha era OOA60Po ~13MepeHHR o6ecne4HBalOT T04HOCTb onpe
AeneHHR 4eHTPOB KpeCTOB co cpeAHeKBaApaTH4HWM pa36pocoM 2,3 MKM 
H MaKCHManbHblM, He npeBblWalO~HM 2,8 MKM IAnR KpeCTOB 2x2 MM/. 

3.6. 3aTeM C noMO~blO ¢YHK4HOHanbHOH KnasHaTYPbl onepaTOP AaeT 
npHKa3 AnR. H3Mepe.HHR TpeKOB. Ha 1 :Hane CKaHHPOBaHHe BeAeTCR 
no BCeM AeCRTH HCKPOBWM npoMemyTKaM pacTpOM C TaKOH nnOTHOCTblO 
CTPOK, 4T06bl Ha KamAOH HCKpe 6b1no H3MepeHo He MeHee Tpex T04eK. 
npH 3TOM HMeeTCR B03MOmHOCTb BWBOAa pe3ynbTaTOB H3MepeHHR C Kam
AOro HCKposoro npoMemyTKa Ha AHcnneH-nyny,noA6opa HHAHBHAYanb
Horo YPOBHR AHCKpHMHHa4HH AnR o6Mepa oco6o cna6blX HCKP, 3anOMH-
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HaHHR 3Toro YPOBHR AnR o6pa6oTKH nocneAYIO~HX CHHMKOB, 4HKnH4e
CKoro MOHHTopHoro pemHMa H3MepeHHR KamAoro HCKposoro npoMemyTKa, 
MHoroKpaTHoro H3MepeHHR scero cHHMKa AnR nony4eHHR HaH6onee non
HOH HH¢opMa4HH c o6pa6aTWBaeMoro co6WTHR. 
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PHc.16. To JKe, qTo H Ha pHc. la. - - - - J 

3.7. nony4eHHaR B peaynbTaTe 3Toro HH$OpMa4HR $HnbTpyeTCR 
/sw6pacw~a~TCR cny4aHHWe OTC4eTw, cnHBWHecR HCKpw/ H BWBOAHTCR 
Ha AHcnneH-nyny AnR Me4eHHR master-To4eK Ha TpeKax. 
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3. 8. C nOMOutb~ CBeTOBoro KapaHAaWa onepaTop YKa3blBaeT Ha 
Ka)l(AOM TpeKe no TPH T04KH, 4epe3 KOTOPble 3aTeM npOBOAHTCR OKpy)l(
HOCTb, aaAa~utaR HanpasneHHe AnR nocneAY~utero cKaHHposaHHR s ya
KOM 11KOPHAOpe 11 no BCeMy TpeKy. 

Ha BTOPOM 3Tane H3MepeHHe BeAeTCR Y3KHM cnaAcoM B 3aAaHHOM 
11KOPHAOPe 11 TaK' 4T06bl Ha Ka)l(AOH HCKpe 6bino y)l(e 8-10 T04eK. 

Ha PHC,2 npHBeAeHo THnosoe 9-TpeKosoe co6wTHe /Ase npoeK4HH/, 
OTHOCRuteecR K AaHHOMY 3KcnepHMeHTY, H cxeMaTH4HO noKa3aHW 3Tanw 
era o6pa6oTKH. 

3. 9, HoMepa H3MepeHHblX TpeKOB 3aAa~TCR Ha)l(aTHeM KnaBHWH $YHK-
4HOHanbHOH KnaBHaTypbl nepeA nepeXOAOM K o6p~60TKe cneAY~utero 
TpeKa. npH H3MepeHHH TpeKOB BeAeTCR aBTOMaTH4eCKHH KOHTponb Ko
nH48CTBa pacn03HaHHblX TpeKOB /cpaBi·-IHBaeTCR C nacnopTHblMH AaH
HblMH/ H T04eK Ha Ka)l(AOM TpeKe. B cny4ae o6HapymeHHR OWH6KH aaro
paeTCR KpacHWM CBeTOM TpaHcnapaHT, H Ha 3KpaHe AHCnneR BT-340 
nORBnReTCR coo6uteHHe onepaTOPY O THne OWH6KH. 3TOT KOHTponb 
noasonReT ycTpaHHTb HaH6onee 4aCTO BCTpe4a~utHeCR OWH6KH onepaTo
pa H, 6naroAaPR 3TOMY, B C04eTaHHH C onHCaHHblM BblWe BH3yaIJbHblM 
KOHTponeM noBWCHTb 3$$eKTHBHOCTb pa6oTW H3M8PHTenbHOH CHCTeMW 
AO cpaBHHTenbHO BWCOKOro YPOBHR /~80-85%/. 

3.10. EcnH OWH60K HeT, TO peaynbTaTW H3MepeHHH aanHCWBa~TCR 
Ha MarHHTHY~ neHTY 3BM 63CM-4. 

3.11. nocne aanHcH peaynbTaToB Ha MarHHTHY~ neHTY o6pa6oTKa 
AaHHOro co6WTHR Hij 3TOM 3aKaH4HBaeTCR,H nporpaMMa YXOAHT Ha Ha-
4ano AnR opraHHaa4HH o6pa6oTKH cneAY~utero co6WTHR. 

3.12. Hcnonb3YR AaHHwe H3MepeHHR H pacnoaHaaaHHR o6pa6aTw
aaeMoro co6WTHR, 3BM CDC-6500 opraHH3YeT s off-line pe)l(HMe 
$HnbTpa4H~ none3HOH HH$opMa4HH, aHanH3HPYR Ka4eCTBO nocTynHB
weA HH$OpMa4HH. B cny4ae HeYAOBneTBOPHTenbHOro Ka4eCTBa nocTy
nHsweA Ha o6pa6oTKY HH$opMa4HH ee AanbHeAwaR o6pa6oTKa Ha 
CDC-6500 npeKpautaeTCR, H co6blTHR, nony4HBWHe OTKa3, 3aTeM npo
XOART nOBTOPHY~ o6pa60TKY Ha A3nT-2/160. 

3.13. EcnH )Ke peaynbTaTW o6pa6oTKH Ha 3Tane $HnbTpa4HH RB
nR~TCR YAOBneTBOPHTenbHWMH, TO AnR Ka)l(AOH HaAAeHHOH master-To4-
KH TpeKOB, a TaK)l(e AnR 4eHTpOB penepHblX KpecTOB npOBOAHTCR Kop
peK4HR no KanH6poB04HblM AaHHblM, xpaHRutHMCR Ha AHCKe 3BM CDC-6500. 

3. 14. 0TKanH6poaaHHble AaHHble Hcnonb3Y~TCR AnR KOHTpOnbHOro 
reoMeTpH4eCKOro BOCCTaHoaneHHR TpeKOB B npocTpaHCTBe, c 4enb~ 
npoaepKH TpeKOB Ha 11rnaAKOCTb 11 H Ha cosnaAeHHe B 3aAaHHblX npe
Aenax npocTpaHCTBeHHOH sepwHHbl co6b1THR C MHWeHb~. 3TOT KOHTponb 
AaeT OKOH4aTenbHOe 3aKn~4eHHe 06 OTCYTCTBHH OWH60K B peaynbTa
Tax H3MepeHHR H pacno3HaBaHHR co6WTHR. 3a6paKoBaHHWe co6WTHR 
nocTyna~T Ha noBTOPHY~ o6pa6oTKY Ha A3nT-2/160. 
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80AHTenbHOCTH, KOTopaR Morna 6~ 6WTb AOCTHrHyTa 3a C4eT Aanb
HeHwero YC08epWeHCT808aHHR MaTeMaTH4eCKOrO o6ecne4eHHR, HO OHO 
He HMeeT CM~cna H3-aa He6onbWOro KOnH4eCT8a ~OTOCHHMK08 H orpa
HH4eHHOrO 8peMeHH 3KCnnyaTa~HH AaHHOH CHCTeM~. B~COKaR OKOH4a
TenbHaR 3~eKTH8~0CTb o6pa60TKH /90-95%/, KaK yme OTMe4anOCb 
8~We, AOCTHraeTCR MHOrOKpaTHOH o6pa60TKOH C06WTHH, nony4H8WHX 
oTKaa, Ha A3nT-2/160. 

CHcTeMa 6~na 88eAeHa 8 3KcnnyaTa~H~ 8 H~He 1983 roAa, H 8 Te-
4eHHe roAa Ha HeH 6~no o6pa6oTaHo OKono 10 T~CR4 co6~THH 8 YKa-
3aHHOM 3KcnepHMeHTe. 4Hcno TpeK08, nOAnema~HX H3MepeHH~, Ha OT
AenbH~X C06WTHRX AOCTHrano 9, 8 CPeAHeM Ha C06~THH 6~no 4 TpeKa. 

5 . PE3YflbTATW nPEaBAPHTEnbHO~ 06PA60TKH 

Ha pHc.3 npeAcTa8neH~ peaynbTaT~, nony4eHH~e Ha 4aCTH cTa
THCTHKH H3MepeHH~X C06~TH~: 

a -cneKTp HMnynbC08 nonomHTenbH~x 4aCTH~, 8~neTa~~Hx 8nepeA 
8 peaK~HH n-Cu npH HMnynbCe HaneTa~~HX nHOH08 40 r38/c /o6pe-
3aHHe npH - 0,3 H - 1,2 r38/c C8R3aHO C ycn08 HRMH OT6opa TpeK08/; 

fi -cneKTp HMnynbC08 nonomHTenbHWX 4aCTH~, B~neTa~~HX 8 3aA
H~~ nonyc~epy /o6peaaHHe npH Man~x HMnynbcax o6ycnoeneHo reoMeT
PHeH TpHrrepHOH CHCTeMbl cneKTpOMeTpa/; 

8 - cneKTP 3~~eKTHBH~x Mace A8YX nonomHTenbHo aapRmeHH~x 4ac
TH~, 8~neTa~~Hx 8 npoTH8onono~H~x Hanpa8neHHRx, 8 npeAnonomeHHH, 
4TO o6e 4aC T H ~~ R8nR~TC R npOTOHaMH 

ABTop~ finaroAaPRT B. n . nouaHoey, A. A. 6enoaepo8y, r.H . apoHAHHy 
aa noMo~b, OKaaaHHy~ 8 opraH H3a~HH o6pa6oTK H, H B. H. KoMapo8y, 
B. H. HHKaHoposa, K . n . BHwHe8cKy~ aa o6cymAeHHe H3nomeHHoro MaTe
PHana . 
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BapameHKosa H.B. H AP· 
llporpaMMHWA KOMnnexc o6pa6oTK~ Ha A3nT-2/160 
CHHMKOB HHC co cnoJKHoA TononorHeA 

ID-84-747 

00HCaHa CHCTeMa o6pa60TKH CHHMKOB ~tHC CO cno~HOH TODOno
rHefi, OOCTpOeHHaR Ha OCHOBe CKaHHpym~ero aBTOMaTa C ynpaBnRe
MOH oT 3BM snexTpOHHo-nyqesoA Tpy6xoA A3nT-2/160. CnolKHOCTh 
pacnosHaBaHHR H HSMepeHHR co6~THA, COAepx~ 6onhmoe xonH
qecTBO nepecex~cR Tpexos, yxopoqeH~ Tpexos, HCKp~ xoTo
P~ HMe~T oqeHh cna6yP HHTeHCHBHOCTh, o6ycnOBHna He06XOAftMOCTh 
opraHHs~ AHanorosoro peKHMa pa6o~ Ha 9Tane pacnosHasaHHR. 
CHcTeMa HaXOAftTCR B sxcnnyaT~ c ~HR 1983 roAa. B TeqeHHe 
roAa Ha HeA 6~o o6pa6oTaHo oxono tO T~cgq co6~THH. 

Pa6oTa B~onHeHa B na6opaTOpHH B~HCnHTenbHOA TeXHHKH 
H asToMaTasaUHH OHXH. 

eooe.eHHe OO.~eHHoro HHCTHTYTa ~epHWX HccneAOBaKHA. DY6Ha 1984 

llepeBOA O.C.BmtorpaAOBOH 

Barashenkova N.V. et al. 10-84-747 
Program System for Processing Films from MIS Device 
with a Complex Topology on AELT-2/160 Computer Scanner 

A system for processing films with a complex topology 
from MIS device is described. It has been constructed on the 
base of AELT-2/160 CRT computer scanner. A high complexity 
of topology of events which contain a big number of inter
secting and of shortened tracks, whose sparks have an extre
mely weak intensity caused the .need for organizing the dia
logue regime of operation at the stage of recognition. The 
system has been in operation from June, 1983. Approx. 10000 
event have been processed during one year. 

The investigation has been perfo~ at the Laboratory 
of Computing Techniques and Automation, JINR. 
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