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1. BBE,ZlEHI1E 

I1~BeCTHo. lITO nOJIRpH30B8.HHhle HeiITpoHhI H nOJIRpH30BaHHhle FI,lJ,pa 

HI'paJOT B8.)KlJYlO pOJih B H3YlIeHHH CBOHCTB aTOMHhIX FI,lJ,ep/l /. ,ZloCTaTO'IHO 

HanOMIfHTh, lITO nOn:yqaeMaR B TaKHX 3KCnepHMeHTa:&: tpH3QtlecKaR HHCPOp­

Ma~ B .n;pyrHX HCCJIe.n;OBaHIDIX 3atlaCTYIO 6hIBaeT He.n;oorYnHOH. Cpe.n;H 

npO'lliX paCnpOCTpalIeHHhIX 3KCnepHMeHTaJIhHhIX MeTO.n;OB HCCJIe.n;OBaHHH 

C nOMOu;(blO nOJIRpH30BaHHhIX HeiITpoHoB H nOJIRpH30BaHHlIIX FI,lJ,ep B JIH<I> 

OHRI1 nmpOKoe npHMeHeHHe nOJIytlHJI MeTO.n; nponycKaHHfI nOJIRpH30BaH­

HhIX HeHTpOHOB tlepe3 nOJIRpH30BaHHYlO HJIH HenOJIRpH30BatlHYlO FI,lJ,epHylO 

MHIneHl>. XapaKTep (PH3H'1ecKHX 3a.n;atl, pewaeMhIX B .n;aHHOM MeTo.n;e HCCJIe­

.n;OBaHH;H, Tpe6yeT nOCTaHOBOK 3KcnepHMeHTOB, B npollecce npOBe.n;eHHR KO­

TOPhIX aeo6xo.n;HMO BhIDOJIHfITh HaKODJIeHHe, o6pa6oTKY H atlaJIH3 cneKTpo­

MeTPHtlecKOH HHCPOPMauHH, KOHTPOJIh YCJIOBHH 3KcnepHMeHTa H ynpaBJIe­

HHe CPH3HtlecKOH YCTaHOBKOH. 

B HaCTORIlI,eH pa60Te ODHChIBaeTCR asToMaTH3HpoB8.HHaR CHCTeMa 

(H3MepHTeJIhHhrH: MO.n;YJIb), C03.n;aHHaR mm 06CJIYJI(HBaHHR no.n;o6HhIX 3KC­

nepHMeHTOB, KOTOPaR 3aMeHHJIa B HallaJIe 1981 ro.n;a HCnOJ"Ib3YlOIlI,HHCR .n;o 

3Toro H3MepHTeJIhHhIH MO.n;YJIb/12 /. 

2. OCHOBbI METO,ZlA HCCJIE,ZlOBAHUA 


11 nOCTAHOBKA 3A,ZlAQH 


B paccMaTpHBaeMoM MeTo.n;e HCCJIe.n;oBaHHH OCHOBOH .n;JIR nOJIYlleHHR 

CPH3HtlecKOH HHCPOPMauHH CJIY:>KHT cpasHeHHe 3HepreTHtlecKHx CneKTpOB 

HeHTpoHoB, KOTophle npOlIlJIH R.n;epHYIO MHweHh npH .n;BYX npoTHBOnOJIO)K­

HhIX HanpasJIeHHRX nOJIRpH3auHH nepBH'lHOrO nytlKa HeHTpoHoB. B OT.n;eJIb­

HhIX CJIYlIaRX HCnOJIb3YIOTCR CneKTphI HeHTpoHoB, HCDhITasWHX 3a:&:BaT R.n;­

paMH MHWeHH. CneKTpOMeTpHR HeiITpoHoB oCYlIleCTBJIReTCR MeTO.n;OM 

BpeMeHH npOJIeTa. XapaKTepHaR .D;JIR Ka)K.D;OH KOHKpeTHoH 3a.n;a'IH pa3HHila 

3THX cneKTpoB onpe.n;eJIReT 3KcnepHMeHTaJIhHhIH 3cpcpeKT, KOTOPhIH B CBOlO 

Otlepe.n;b RBJIReTCR MaTepHaJIOM .D;JIR H3BJIetleHHR Heo6xo.n;HMOH CPH3HtlecKOH 

HHcpOPMauHH. 

YcnewHoe BhInOJIHeHHe HeKOTophIX 3KCnepHMeHTOB B paMKaX .n;aHHO­

ro MeTo.n;a CBR3aHO C B03MO)KHOCThlO Ha6JIlO.n;eHHR MaJIhIX 3cpcpeKToB. KaK 

H3BecTHO, OCHOBHaR TPY.D;HOCTh TaKHX 3KCnepHMeHTOB COCTOHT B o6ecnelle­

HHH npHeMJIeMOH TO'IHOCTH Ha6JIlO.n;aeMoro 3cpcpeKTa. B .n;aHHOM MeTo.n;e 

TO'IHOCTh 3cpcpeKTa onpe.n;eJIReTCR cTaTHCTH'lecKoH norpeWHOCTblO MeTo.n;a, 

a TaK)Ke norpewHoCThlO, BHOCHMOH annapaTYPHoH aCHMMeTpHeH COOTBeTCT­
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BYlOlUHX CneKTpOB • CTaTHCTlPlecKaJI nOrpelllHOCTb MeTOAa 3aBHCHT OT 06l>e­

Ma HH<pOPM8.IU{H, COAep)IQlw;eHCH B H3MepeHHblX CneKTpax (CTaTHCTHKH 

OTClIeTOB), H OnpeAeJ1.ReTCH napaMeT?aMH <pH3Hl1ecKOH YCTaHOBKH (HHTeH­

CHBHOCTbIO H BeJIHlIHHOH nOJVIpH3a..t.UfH nyqKa HeHTpoHOB, 3<p<peKTHBHOCTbIO 

H 6blCTPOAeHCTBHeM AeTeKTOpOB H AeTeKTOpHOH armapaTypbl, reoMeTpHeH 

OIIhlTa H T.A.) , a TalOKe BpeMeHeM npOBeAeHHH 3KcnepHMeHTa. OlleBHAHO, 

lITO CneKTpOMeTpHlleCKaJI armapaTypa 3KcnepHMeHTa AOJI)KHa HMen. AOCTa­

TOlIHO BblCOKoe 6bICTpOAeHCTBHe H AOCTaTOQHbIH 06l>eM naMHTH, lIT06bl 

06ecne1lHTh nepepa60TKY Bcero 06l>eMa HH<popMaD;HH, nOCTynarow;eH OT <PH' 

3Hl1ecKOH YCTaHOBKH. qTO KaCaeTCH annapaTYPHOH aCHMMeTpHH, TO HMe· 

lOTCH ABe OCHOBHbIe npHIIHHbI ee nOHBJIeHHH. OAHa H3 HHX CBH3aHa C <pJIYK' 

TYauHHMH HHTeHCHBHOCTH H BeJIHlIHHbl nOJIHpH3ar.tHH nyllxa HeiiTpoHOB, na­

AaIOlUHx Ha MHIlIeHb. LlpyraH 3aKJIlOlIaeTCH B TOM, liTO npH npOBeAeHHH 3KC· 

nepHMeHTa MOryT H3MeHHTbCH BeJIHlIHHbl 3<p<peKTHBHOCTH AeTeKTOpOB M3­

JIYlIeHHH H napaMeTpbl AeTeKTOpHOH annapaTypbl. COBMeCTHble AeHCTBHH 

3THX npHlIHH npHHOAHT K TOMY, lITO YCJIOBHH, B KOTOPbIX H3MepHJIHCb ABa 

cneKTpa, B TOH HJIH HHOH Mepe 6YAYT OTJIHlIaTbCH APyr OT APyra. TaK IqlK 

BpeMH npOBeAeHHH 3KcnepHMeHTa 06b1l1HO COCTaBJIHeT HecKOJIbKO HeAeJIb, 

TO 3a 3TO BpeMH armapaTypHaH aCHMMeTpHH MO:IKeT AOCTHI'HYTb 3HallHTeJlb­

HOH BeJIHlIHHbI. ::ho 06CTOHTem.CTBO Bbl3bmaeT Heo6xOAHMOCTb TIIJ;aTeJIhHO 

KOHTPOJIHpOBaTb 3KcnepHMeHTaJIhHble YCJIOBHH H npHHHMaTb MepbI AJIH no­

AaBJIeHHH annapaTYpHOH aCHMMeTpHH CneKTpOB B npouecce npOBeAeHHH 

H3MepeHHH. MeTOA 3KcnepHMeHTaJIbHblX HCCJIeAOBaHHH Hero oco6eHHOCTH 

onpeAemrlOT nOCTaHOBKY 3aAallH H3MepHTeJIbHOMY MOAYJIIO (11M). 3aAalla 
11M COCTOHT B CJIeAyrow;eM: 3a nOJIHoe BpeMS npOBeAeHHH 3KcnepHMeHTa 

nOJIYlIHTb OAHY napy (HecKOJIhKO nap npH pa60Te C HecKOJIbKHMH AeTeKTO­

paMH) cneKTpoB, KOTopble xapaKTepH3yroTCH: 

- npOTHBOnOJIO)KHbIMH HanpaBJIeHHHMH nOJIHpH3ar.tHH; 

- OAHHaKOBblM BpeMeHeM H3MepeHHH; 

- AOCTaTOllHO 6JIH3KHMH ycnOBHHMH npOBeAeHHH H3MepeHHH; 

- MaKCHMaJIhHO B03MO)KHbIMH npH 3THX YCJIOBHHX CTaTHCTHKaMH 

OTClIeTOB. 

PeweHHe nOCTaBJIeHHOH 3aAa1lH ocyw;eCTBJIHeTCH C nOMOIIJ;b1O annapa­

TYpbI C HaAJIeJKaw;HMH CBOHCTBaMH H nporpaMMHoro 06eCneQeHHH, peaJIH' 

3ylOlUHX aJIrOpHTM npOBeAeHHH 3KcnepHMeHTa, KOTOPblH COCTaBJIeH C ylle­

TOM oc06eHHOCTeH MeTOAa. 

3. CXEMA 3KCnEPHMEHTOB 

HCCJIeAOBaHHH npoBOAHJIHCh Ha <pH3HlIecKOH YCTaHOBKe nOJIHpH30BaH' 

HblX proOHaHCHbIX HeiiTpoHoB peaKTopa HBP-30. CxeMa THnHlIHoro 3KC­

nepHMeHTa npHBeAeHa Ha pHC.1. nYlIOK HeHTpoHoB peaR'TOpa, npoiiAH nOJIR· 

PH30BaHHYlO npoToHHYIO MHweHb, CTaHOBHTCR nOJIRpH30BaHHbIM H no cne­

UHaJIhHOMY KaHaJIY AOBOAHTCR AO MepHoH MHweHH, B3aHMOAeHCTBHR C KO­

TOPOH HccJIeAYIOTcR. HeiiTpoHbI, npoweAwHe RAepHYIO MHweHb 6e3 B3aHMO­
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PHe.1. CxeMa 3KcnepHMeHTa: 1 peaKTop, 2 - BaxYYMHhlli HeiiTpoHoBo;D;, 
3 nonflpH30BaHH~ npOTOHH~ MfI1I1eHb, 4 MarHHTonpoBon, 5 - nonfl­
Pli30B3HH3H flnepH3f1 MHlIleHb, 6 - neTeKTOp HeIiTpOHOB, 7 - neTeKTOp "/­
Kl3aIITOS, 8 - MOHHTopHble neTeKTopbl, 9 - CIiCTeMa peBepca. 

AeHCTBHH C HelO, perHcTpHpyroTCH HeHTpOHHbIM AeTeKTopOM. PeaKuHR 3ax­

BaTa HeHTpOHOB Ha6JIlOAaeTCR C nOMOW;hlO AeTeKTopOB, perHcTpHpYIOW;HX "/_ 

KBaHTbI, COnpOBOJKAaroW;He 3TY pe8KUUro. LlJIR KOHTPOJIH YCJIOBUH 3Kcne­

pUMeHTa CJIY:lK8T MOHUTopHble AeTeKTopbl, KOTopble u3MepHlOT qUCJIO HeHT­

POHOB, ynaBWHX Ha MuweHb, H BeJIUtlUHY HX nOJIRpH38UHH. CUrHaJIbI AeTeK­

TOPOB U3JIYlIeHUH nOCJIe YCHJIeHHR U AUCKPHMUHauUU <P0PMUpYIOTCH 

U no KOaKCHaJIhHbIM Ka6emIM nOAalOTCH Ha BXO,ll,bI 11M, KOTOPbIH p83Me­

maeTCH B U3MepHTeJIbHOM ueHTpe JIH4>, pacnOJIOJKeHHOM Ha paCCTQHHHU 

HeCKOJIhKHX COTeH MeTpOB OT CPU3HqecKOH YCTaHOBKH. LlnH U3MepeHUH 

apeMeHH npOJIeTa HeiiTpoHoB OT pe8KTopa AO AeTeKTOp8 060PYAOBaHHe 

peaKTopa reHepHpYeT CKoppenHpOBaHHbrH C HeHTpoHHOH BcnbIWKOH CUrHaJI 

CT (CTapTOBbIH UMnYJIhC peaKTopa), KOTOPbJH nOAaeTCH Ha BXOA HM. Llnl'! 

H3MeHeHHR HanpaBJIeHHH nOJIHpH3auHH nYlIKa HeHTpOHOB CJIYJKHT ClfCTeMa 

peBepca, AHCTaHUHOHHOe ynpaBJIeI-IHe KOTOPOH npOH3BOAHTCH HM no cne­
UHaJIhHOH JIHHHH CBH3H. 

4. AnnAPATYPA HM 

CTPYKTYPHaH cxeMa 11M npeACTaBJIeHa Ha pHc.2. MOAYJIh COC'TOHJI BHa­

lIaJIe H3 MaJIOH 3BM TPA-i, a BnOCJIeACTBHH H3 CM-3 H 3JleKTpOHHoro 

060PYAOBaHHH (30) B CTaH,lJ,apTe KAMAK. 

B KOMnneKT OCHOBHbIX YCTPOHCTB CM-3 BXOAHT: ueHTpaJIhHhIH npo­

ueccop, onepaTHBHaH naMRTh - 56K6aHT, HaKOnHTeJIH Ha MarHHTHblX ARC­

Kax (HMLl) - 5M6aHT, nellaTalOlilee YCTpoHCTBO LlZM-180 H TepMHHaJI. 

KpoMe Toro, B COOTBeTCTBHH co CTPYKTYPOH HU JIH4>1 2 1 CM-3 lIepe3 HH­

Tep<peHc CBH3H (HC) HMeeT ABYXCTOPOHHIOIO CBH3h C UeHTpaJIbHOM 3BM 

PDP-1lnO. 3Ta CBH3h oTKpbIBaeT AJIH 11M AocTyn K WHpoKOMY Ha60PY 
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PHc.2. CTpYKTypHafl CXeMa H3MepHTeJlhHOrO MOAYJlR. 

BHelllHlIX YCTPOHCTB QeHTpaJIbHOH 3BM. MaJIaH 3BM H~I CJIY'lKliT ,!l,JIH BhI­

nOJIHeHlIH TPa.,lJ,HU;lIOHHbIX .u.JIH Hee 3a.,lJ,att: 

ynpaBJIeHlIH pa6oToH 30 no 3a.,lJ,aHHOMY aJIrOpl1TMY npOB(~;:reHlIH ::>xc 

neplIMeHTa; 

apXlIB1I3aulili HaKormeHHhIX B 3KCnepl1MeUTe ~aHHpIX; 

npe.u.BaplITeJIbHOH o6pa6oTKlI 3KcneplIMeHTaJIbHOi1I1H¢Op~aL\Hl1: 
o6eCnetteHlIH )J,lIaJIOra C 3KcneplIMeHTaTopoM. 

3JIeKTpOHHoe o6opy.u.oBaHl1e 11M pa3MeluaeTcH B KpeHTe KAMAK, 

KOTOPbIH CBH3aH C MaJIOH 3BM ttepe3 KOHTpoJIJIep KpellTa (KK-I06). '30 
npe,n;Ha3H:;ttteHo .u.JIH: 

¢OPMlIPOBaHHH 1I HaKormeHHH BpeMeHHbIX cneKTpOB CH[,HaJIOI3 ;:T,e-

TeKTopoB DETI + DET3; 

Bli3YaJI1I3aQlIli 3TlIX cneKTpOB; 

perlIcTpaulili ClirHaJIOB MOHlITOPHhIX .u.eTeKTopOB Ml ~- M3; 

ynpaBfleHlIH clicTeMoH peBepca. 

B COCTaB 30 BXO.u.HT MHOrOKaHaJIhHbIH speMcliHoH 

(MBA), 13pCMeHHoH KO.u.lIPOBllllIK BK-513 ;, CtIeTtIlIK-Taf'IMep CAM 5.()2 ~ , 
peBepclIBHbIH ctteT'IliK 1170 /51 , .u.paHBcp QBeTHoro ~HCI1J1eH KI1-02H;t; 

UBeTHOH MOHliTOp MC-6AI7 / H BY<I>yi 8 /. BY<tJY (6JIOK ynpaDJIemIH (!HUU 

qeCKOH YCTaHODKOH) HCnOJIb3yeTcH )J,JIH ynpaBJIemIH CHCTCMOH pem~pfa. 

,ll,paHBep QBeTHo['o .u.lIcrmeH 1I QDeTHOH MOHliTOP CJIYlKaT .u.JIfI OTOC1[J:litceHIlH 

Ha 3KpaHe 3KcneplIMeHTaJIbHOH lIH¢OpMaQml. PeaepclIBHhUf C1WI'IHK [1(:­

nOJIb3yeTcH D KatteCTBe CqeTqlIKa BpeMeHH, 1I3MepHeMoro JVWTCJWM cgeJC\ 

ClirHaJIOB CT. CtteT'IlIK-TaHMep, lIMelOllllIH Tpli He3aBlICHMbIX 2:1-paJpH,Ll,HblX 

KaHaJIa perlIcTpaQlflI, o6ecnettlIBaeT nplieM ClirHaJIOB MOHI1TOPHhlX .u.eTeXTO­

POB Ml, M2 1I M3. BpeMeHHOH KO.u.liPOBlllHK Hcnoflh3yeTcH D KatIecrse re­
HepaTopa cneQHaJIbHbIX ClirHaJIOB, Heo6xo.!J.HMbIX ,!l,JIH pa60Tbl MBA- :.JmMH 

CHrHaJIaMH HBflHlOTCH "KaHaJIbHaR ceplUt" (KC) H "BpeMeHHoe OKHO" 

(BO) • 

5. MHOrOKAHAJIbHhIH BPEMEHH0l1 AHAnl13ATOP 

MBA npe.u.Ha3HatteH .!J.JlH aDTOHOMHoro ¢OpMlIpoBaHHH H HaKonfleHHH 

BpeMeHHblx cneKTpOB CHrHaJIOD .u.eTeKTopoD. 3anycK, OCTaHODKa 1I KOHT­

POJIh ero pa60TbI npo1I3Bo.u.lITCH no.u. ynpaBJIeHlIeM 3BM. MBA nocTpoeH 

Ha 6a3e MO)J,YJIbHOH CliCTel'v1bI.!J.JlH HaKonneHHH cneKTpoMeTplIttCCKOH HHcPOp­

MaQHlI/9/. CTPYKTYPHaR cxeMa MBA npHBe)J,eHa Ha plIc.3. BpeMeHHoH aHa­

JI1I3aTOp COCTOliT 1I3 BXO.u.HbIX 6JIOKOB (1+3)/ 10 /, npOMeIKYTOtfHOi1 naMfl­

TlI ( 4) /111 1I aHaJIH3aTOpa (5710). ,ll,JIH o6eCne'leHlIH nepe.u.atIli AaHHblX 

MeJK)J,y 3TlIMli YCTpoHcTBaMli CJIY'lKllT BHeWHHH WliHa (Bill). 

30K coe)J,HHHeT BbIXO.u.bI BXO)J,HbIX 6flOKOB C BXO)J,OM npoMeIKYTO'lHOH nu­
MHTlI, a )J,PyroH - BbIXO.u. npOMelKYTOttHOH naMHTli C BXO.u.OM aHaflH:mTopa. 

YnpaBJIeHlIe pa6oToH MBA B npouecce HaKOnneHI1H BpeMeHHhIX cneK1­

pOB OCYllleCTBJIHeTCH C nOMOlllblO CHrHaJIOB CT, BO II KG. Opol.leec Hal(OlI­

JIeHlI.fI cneKTpoB COCTOHT 1I3 OT.u.eJIbHbIX QlIKJIOB, Ka/KII.hlH QHKJI HHHUlilIpy­
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Plic.3. CTpYKTYPllaH CXeMa MHQ[,OKall8llbHO['O ~peMeHHO[,O a118llH3aTopa: 

1+3 BXOAHble 6JlOKH, 4 - nWMe)l(}'TOqHaH n~Mf\Tb, 5 apHq:,MeTHQeCKOe 

YCTPOHCTBO, 6 - HHTepq:,eHc najIIUITH, 7+10 - MOAyJlH naMHTH. 

eTCfI CHrHaJIOM CT, onpe.nenfIID~M HatmJlO BpeMeHHoH IllKaTIbI B 3TOM UHK­
ne. Pa60'lHH HHTepBan BpeMeHH B UHKJle HaKonneHHfI 3a)J.aeTCfI IllHPHHOH 
CHrHana BO, KOTOPbIH npHxO,lUlT Bcne.n 3a CHrHaJIOM CT, nocne HeKoTopoH 
3a)J.epiKKH. CHrHanbI KC 3a)J.aroT BHYTPH 3Toro HHTepBana OTMeTKH BpeMeHH. 
npOMeiKYTOK BpeMeHH Me)K)J.Y TaKHMH .nBYMfI COCe)J.HHMH OTMeTKaMH 06­
pa3yeT BpeMeHHOH KaHan, HOMep KOToporo paBeH nocne.nOBaTeJIbHOMY HO­
Mepy nepBoro CHrHana KC, 06pa3ymmero 3TOT KaHan. Pa60Ta MBA B UHKJle 
HaKonneHHfI COCTOHT B noc!1e.noBaTenbHoM BbInOnHeHHH OT.nenbHbIX onepa­
UHH, HHHUlmpyeMblx CHrHanaMH KC. B Ka)K)J.OH onepauHH peanH3yeTcfI 
cne.nYIDmaR nocne.noB~l.TenbHOCTb IllarOB: CPOpMHpoBaHHe, npOMeiKYTO'lHOe 
3anOMHHaHHe H 06pa60TKa KO.nOB C06bITHH. <I>oPMHpOBaHHe KO.nOB C06bITHH 
OCYmeCTBnfIIDT Bxo.nHble 6noKH (B )J.aJ1bHeHilleM Ha3bmaeMble npoCTO 6no­
KaMH) H npoMeiKYTO'lHafI naMfITb. Ko.n C06bITHfI COCTOHT H3 KO.nOB BpeMeH­
Horo KaHana (KBK) , HOMepa .neTeKTopa (KN) H Ko.na OTCtIeTOB (KO) 3TO­
1'0 .neTeKTopa B .naHHOM BpeMeHHOM KaHane. KBK no.n .neHCTBHeM CHrHaJIOB 
CT, BO H KC Bblpa6aTbIBaeT 6noK 1, KOTOPbIH YCTaHoBneH B O)J.HOCtIeTtIH­
KOBbIH peiKHM pa60TbI. ,llnfI 31'01'0 nocne c6poca ero co.nepiKHMoro no CHr­
Hany CT 6noK 1 npoH3Bo.nHT perHcTpaumo CHrHanOB KC. Co.nepiKHMoe 
C'IeTtIHKa 6noKa nocne npHxo.na oqepe)J.Horo CHrHana KC onpe.nenfIeT KBK 
HeKOToporo KaHana (I). BnoKH 2+3 BbInOnHfIIDT perHCTpaUHID CHrHanOB 
.neTeKTopOB B TeKymeM BpeMeHHOM KaHane I + 1. Ka)K)J.bIH 6noK npHHH" 
MaeT CHrHarlbI OT o.nHoro .neTeKTopa C HOMepoM N. ,llnfI HCKJlIDtIeHHfI npo­
CqeTOB CHrHanOB .neTeKTopa 6noKH YCTaHOBneHbI B .nByxCtIeTqHKoBbru 
peiKHM pa60TbI. B 3TOM peiKHMe pa60TbI perHcTpauHID CHrHaJIOB .neTe~Topa 
N BbInOnHRIDT nootIepe.nHo .D.Ba CqeTtIHKa 6noKa. B TO BpeMfI KaK O,lUlH 
H3 HHX perHcTpHpyeT CHrHanbl .neTeKTopa B TeKymeM BpeMeHHOM I~aHane 

! I-H BpeMeHHoft KaHan .~ (1+1) -li BPOMeHHOH K8Han 

I-DIl7JIl>C (I+1)-lIImYJU.c 

KC VI V. 

, 1 JIBHIIIll 

~ 
KBK=I+t KBK=I+2 -1--12p 

MOIIe!!'r I i I 
I I I

UPHeMa I t I 
,Il8.HHllX i I I 

B FIFO t t .,t t 

I I 
I I 
I I 
l ' , 

t t ~ 
PlicA. BpeMellllaH AHlU'paMMa AByx nocneAOBaTeJlbHb/X UHKJlOB nepenaQH 

AallllhlX B npoMelKYTO'IHYlQ n8,MHTb. 

N + 1 (aKTHBHbIH CqeT'lHK), .npyrOH (naccHBHbrn) co.nepiKHT HHcpopMaUHID, 
HaKonneHHYIO B npe.nbI,llSmeM RaHane I (K01N ). C npHxo.noM nocne.nYIDme­
1'0 CHrHaJIa KC CtIeT'lHKH MeHfIIDTCR pOnfIMH. nepe.natIa KO.nOB KBK H KOIN 
B npoMeiKyrOtJHYID naMfITb npOHCXO)J.JIT B UHKJlaX nepe.naqH, HHHUHHpyeMblx 
6noKaMH 1+3 no.n .neHcTBHeM CHrHaJIOB KC. L\jm 3Toro 6noK 1 01' Haqana 
.no ROHua UHRna nepe.naqH BblCTaBnfIeT KBK B MJla)J.IllHX pa3pfI.nax (1+12) 
Bill. BnOKH 2+3 nocne.nOBaTenbHO .npyr 3a .npyroM BbICTaBJlfIIOT co.nepiKH­
Moe K01N naCCHBHbIX CtIeTtIHKOB B CTapIllHe pa3pfI)J.bI (17+ 24) Bill. npoMe­
iKYTOtIHaH naMfITb npHHHMaeT RO.n KBK H B TOH iKe nocne.nOBaTenbHOCTH ­
KO.nbI KOIN , .n06aBnfIeT K Ka)K)J.OMY H3 HHX KO.n HOMepa .neTeKTopa KN, 
TO eCTb cpopMHpyeT H3 3THX KO.nOB KO.nbI C06bITHH. npH npHeMe RO.nOB 
H3 6nOKOB ITj::'OMeiKYTOtIHaH naMfITb npOH3Bo.nHT HX CPHJlbTpauHID, npH KOTO­
POH HCKJlIDtIaIDTCfI H3 .nanbHeHIllero paCCMOTpeHHfI KO.nbI, He co.nepiKa~e 
HHCPOPMauHID (TO eCTb C K01N == 0). 3Ta onepaUHfI n03BOnfIeT CYmeCTBeH­
HO COKpaTHTb Tpe6yeMbIH 06'beM npOMeiKYTOtJHOH naMfITH. )lHarpaMMa 
.D.BYX nocne.nOBaTenbHbIX UHKJlOB nepep;a'lH KO.nOB H3 6nOKOB B npOMeiKY­
TOtJHYID naMfITb npHBe.neHa Ha PHC.4. QHcno ROP;OB K01N , npHHfITbIX npo­
MeiKYTOtJHOH naMfITbID B O.nHOM UHKJle nepe.natIH, PaBHO qHCJlY .neTeKTopoB, 
a tIHCnO TaRHX UHKJlOB B O)J.HOM UHKJle HaKonneHHfI H3MepfIeTCfI qHCnOJ\I

J BpeMeHHblX KaHaJIOB. KO.nbI C06bITHH .no HX 06pa60TKH XPaHfITCfI B npoMe­
iKYTO'lHOH naMfITH. Pacnpe.neneHHe pa3pfI.nOB fItIeHKH naMfITH, co.nepiKameH 
KO.n C06bITHfI, npHBe.neHO Ha pHc.5. npOMeiKYTOqHOe 3anOMHHaHHe 3THX RO­
.nOB He06xo)J.HMO )J.JlfI Toro, tIT06bI cornaCOBaTb CKOPOCTH CPopMHpOBaHHfI 
KO.nOB H HX 06pa60TKH. npOMeiKYTOtIHaH naMfITb HMeeT CTeROBYID opraHH-
3:lUHID FIFO (firstin-first out). 06'beM ee 256x24 pa3pfI.na. 06pa60TKa KOAOB 
C06bITHH, 3anHCaHHblX B npoMeiKYTOqHOH naMfITH, npOH3BOAHTCfI aHanH3a­
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I 12 13 16 17 24 , 
RO,n Bp9MeHHOrO xaaaJJa : Ko,I; .ne'!'eR'l'opa p9SePB ltO.n O'I'C'Ie'!'OB 

I 

PHc.5. PacnpeJ];eneHHe pa3plI.!lOB lIlfeHKH npO/II{e>KYTOlfHOH naMlITH. 

TOpOM. OHa COCTOHT B BbI60pKe KO,!l.OB C06bITHH H3 npOMeJfl:YTOtIHOH naMH­

TH, COpTHpOBKe HX no HOMepy KaHaJIa H ,!l.eTeKTOpa c nOCJIe,!l.yromHM CYMMH­

pOBaHHeM ,!l.aHHbIX C ,!l.aHHbIMH, nOJIYtIeHHbIMH B npe,!l.bl,!l.YIUHX UHKJIaX Ha­

KormeHHH. llnH peaJIH38.QHH CBOHX <PYHKUHH B cOCTaB aHaJIH3aTOpa BXO,!l.HT 

apl1cpMeTHQeCKOe YCTPOHCTBO (AY) 5, HHTep<peHc naMHTH (HO) 6 H MO,!l.y­
JIH naMHTH 7-TlO (CM.pHC.3). 

AY BbInOJIHHeT BbI60PKY KO,!l.OB C06bITIrn H3 npoMe)l(}'TOtIHOH naMHTH 

H \'IX COPTHPOBKY. HO 06eCnetIHBaeT ,!l.OcTyn K MO,!l.YJIHM naMHTH ,!l.nH AY 

H tIepe3 MarHCTpaJIh KAMAK. MO,!l.ynH naMHTH, HMelOmHe OpraHH3aQHlO 

4Kx12, COCTaBnHlOT naMRTh aHaJIH3aTOpa, KOTopaR npe,!l.Ha3HatIeHa ,!l.nR Ha­

KOIlJIeHHR H XpaHeHHR BpeMeHHbIX cneKTpoB. OporpaMMHbIM nYTeM naMRTh 

aHa.rIH3aTopa pa3,!l.eneHa Ha ,!l.Be He3aBHCHMbIe tIacnl. O,!l.Ha H3 HHX (6y<pep­

HaJ! naMHTb) cnYJfl:HT ,!l.nR aBTOHOMHoro HaKormeHHH cneKTpOB. JJ:pyraH 

qaCTh naMRTH (ocHoBHaH naMRTb) OTBe,!l.eHa ,!l.nR nporpaMMHoro HaKorme­

HHR _cneKTpoB tIepe3 MarHCTpaJIb KAMAK. AHaJIH3aTop pa60TaeT B peJfl:HMe 

+N. B nOM cJIYtIae CO,!l.ep)f(HMOe pa3pH,!l.OB 1+15 KO,!l.a C06bITHR OT paccMaT­

pHBaeT KaK anpec, a pa3pR,!l.OB 17+24 - KaK ,!l.aHHoe. Oocne nocTynneHHR 

KO,!l.a C06hITHR B aHaJIH3aTOp 3TO ,!l.aHHOe ,!l.06aBnReTcH K CO,!l.ep)KHMoMY 

RtIeHKH 6y<pePHOH naMHTH no anpecy, YKa3aHHoMY B nOM KO,!l.e. 

MBA HMeeT Cne,!l.YlOIUHe TeXHHtIecKHe xapaKTepHcTHKH: 

tIHCnO 06cnYJfl:HBaeMbIx ,!l.eTeKTopoB - 2 (MO)KHO paclllHpHTb,!l.O 6); 
- 06"heM naMRTH - 8Kx24 (B03MO)KH0 HapaIUHBaHHe,!l.O 32Kx24); 
- MepTBoe BpeMR - 50 HC; 

MHHHMaJIbHaR WHpHHa BpeMeHHoro KaHaJIa npH pa60Te C ABYMH 
,!l.eTeKTOpaMH - 1 MKC. 

fl. AJIrOPHTM OPOBEllEHH.R 3KCOEPHMEHTA 

KaK 6blJI0 OTMetIeHO paHee, TOtIHOCTb 3<p<peKTa, Ha6mo,!l.aeMOrO B 3KC­

nepuMeHTe, HaxO,!l.UTCR B 3aBHCHMOCTH OT BenHtJHHbI annapaTypHoH aCHM­

MeTpHH H3MepeHHhIx cneKTpoB, KOTOPaR 06ycnOBJIeHa HecTa6HJIbHOCTblO 

3KcnepHMeHTaJIbHbiX ycnoBHH BO BpeMR npoBe,!l.eHuR 3KcnepHMeHTa. 3TO 

06cToRTenbcTBo OKa3blBaeT cyu-\ecTBeHHoe BnURHHe Ha COCTa8neHHe 06meH 

cxeMbI npOBeileI-fHR 3KcnepHMeHTa B BHile nowarOBbIX onepaUHH. IIT06bl 

o6ecnetJUTb ilOCTaTO'!HO HU3KHH YPoBeHb annapaTypHoH aCHMMeTpuu napbI 

HaKormeHHbIX 3a BpeI\IH 3KcnepHMeHTa cneKTpoB, aJIrOpUTM npOBe,!l.eHHR 

3KcnepHMeHTa ,!l.OJ1JKeH o6na,uaTh onpe,!l.eJIeHHhIMH cBoikTBaMH, KOTopbIe 

n03BOnHJlH 6bl eMY YMeuhlllaTb BJIHHHHe cpaKTopa, CBH3aJIHoro C H3MeHe­

HHeM 3KcnepHMeHTaJIbHbIX ycnoBHH co BpeMeHeM. H3MeHeHHe 3KcnepHMeH~ 

TaJIbHbIX ycnoBHH C TetIeHHeM BpeMeHH MO)KeT npoHBnRTbcR B BH,!l.e HaJIHllHR 

Me,!l..TIeHHO MeHRlOmeHCR, a TalOKe anepHO,!l.HtIecKoH, 6bICTPO MeHRlOmeHCR 

KOMnOHeHT 3KcnepHMeHTaJIbHbIX ycnOBHH. 003TOMY peanH38.QHR ynoMHHY­

TbIX BbIwe CBOHCTB aJIrOpHTMa Tpe6YeT BKJIlOtIeHHR Onep8.QHH, nO,!l.aBnRlO­

IUHX BnHRHHR 3THX KOMnOHeHT 3KcnepHMeHTaJIbHbIX ycnoBHH Ha npouecc 

HaKOlUIeHHR cneKTpoB. llnH nO,!l.aBneHHR Me,!l..TIeHHO MeHHlOmeHcR KOMIlO­

HeHTbI npHHRTO npoBo,!l.HTb 3KCnepHMeHT nYTeM nepHo,!l.HtIeCKOro tJepe,!l.O­

BaHHH H3MepeHHH C npoTHBOnOnO)KHbIMH HanpaBneHHRMfI nOJlHpH3aQHH~ 
nytIKa HeHTpoHoB, B Ka)K,!l.OM H3 KOTOPblX 3a ,!l.OcTaTOtIHO MaJIOe, O,!l.HHaKO­

Boe ,!l..TIR 060HX CneKTpoB BpeMR H3MepeHHR HaJ<alUIHBaeTCR O,!l.HH cneKTp. 

Opo,!l.On)l(HTeJIbHOCTb H3MepeHHR onpe,!l.enReTCR 113 Tex C006pa)KeHHH, \ITO­

6bI BKJIa,u; OT annapaTYPHOH aCHMMeTpHH B Ha6nlO,!l.aeMbm 3<p<peKT 3a 3TO 

BpeMR 6I>In He3HatIHTenbHbIM. OO,!l.aBneHHe 6bICTpoH KOMIlOHeHTbI npHHHTO 

ocymeCTIlnRTh C nOMOmblO aHaJIH3a HaKOlUIeHHOH 3a O,!l.HfJ TaKOH nepHO,!l. 

H3MepeHlfH napbI cneKTpOB H oT6paKOBKH aHOM~bHbIX pe3ynbTaTOB. 

,UnR BbInOnHeHHH YKa3aHHblX onepa.unH anropHTM npoBe,!l.eHHR 3KC­

nepHMeHTa peaJIH3yeT MexaHH3M HaKOlUIeHHH CneKTpoB, Hcnonb3YlOIIIHH 

AByxypOBHeBYlO 6y<pepHYlO naMHTb. CYTb 3Tom MeXaHH3Ma COCTOHT 

B cne,!l.YlOmeM. OPH 3a,!l.aHHOM HanpaBneHp.H nonRpH3aUHH nytJKa HeHTpo­

HOB B 6y<pepHYlO naMHTb nepBoro pO,!l.a (BY<D1), KOTOPOH HBnReTCR 

6y<pepHaR naMRTb aHaJIH3aTOpa B TetIeHHe BpeMeHH T, npoH3BO,!l.HTCR Ha­

KOlUIeHHe O,!l.HOrO cneKTpa napbI. O,!l.HOBpeMeHHO BbInOnHReTCH pernCTpa­

QHH CHrHaJIOB MOHHTOPHblX ,!l.eTeKTopoB. Ooene OKOHtIaHHR BpeMeHH T 

cneKTp H3 BY<D1 nepeITHCbIBaeTCH B OTBe,!l.eHHYlO,!l..TIH Hero 06naCTb 6yq:,ep­

HOH naMRTH BToporo pO,!l.a (BY<D2), paCnOnO)K€HHOH B 03Y CM-3, a no­

Ka3aHHR MOHHTOPHbIX ,!l.eTeKTOpOB 3anOMHHaIOTCR. 3aTeM npOH3BO,!l.HTCR pe­

Bepc HanpaBneHHH nonHpH3aQHH nytIKa HeliTpoHoB, BY<D1 OtIHIIIaeTCR 

H B TetIeHHe BpeMeHH T HaKalUIHBaeTCR BTOPOH cneKTp napbI H BMeCTe 

C HHM pernCTpHpYlOTCR CHrHaJIbI MOHHTOPHbIX ,!l.eTeKTopoB. Oocne HCTetJe­

HHR BpeMeHH T BTOPOH cneKTp H3 BY<D1 nepenHCbIBaeTCR B ,!l.pyrylO, OTBe­

,!l.eHHylO ,!l..TIR Hero o6nacTb BY<D2, a nOKa3aHHR MOHHTOPOB TaK)Ke 3anOMH­

HalOTCR. 3aTeM o6a cneKTpa napbI, xpaHRIUHeCH B BY<D2, nOABepralOTCH 

o6pa6oTKe, B pe3ynbTaTe KOTOPOH nonytIaIOTCR HeCKonbKO nap KOHTponb­

HbIX BenHtJHH, xapaKTepH3ylOIUHX 3TH cneKTpbI. llaJIee 3TH BeJIHtIHHbI BMeCTe
i')t 

C COOTBeTCTBYlOIUHMH nOKa3aHHRMH MOHHTOPHbIX ,!l.eTeKTopoB aHaJIH3Hpy­

lOTCH, H ecnH OHH y,!l.OBneTBopHlOT HeKOTopbIM YCTaHOBneHHbIM KpHTepHRM 
-J; 

cpaBHeHHH ,!l..TIH 3TOH napbI cneKTpOB, TO ,!l.aHHaR napa cneKTpoB ,!l.06aBnReT­lJ 
CR B OCHOBHYlO naMHTh aHaJIH3aTopa. B npoTHBHOM cnyqae oGa cneKTpa 

napb! HCKJIlOtIaIOTCH H3 ,!l.aJIbHeHWero paccMOTpeHHR. Ha ene.o.YlOIIIeM na· 

ne npOBe,!l.eHHH 3KcnepHMeHTa OITHcaHHbm BbIllIe npouecc nOBTOpReTCH 

,!l..TIH ,!l.pyroH napb! cneKTpoB H T .,!l.. 
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7.3AKJIIOQEHI1E 

113MepmeJIbHbrH MOAYJIb, npeACTaBJIeHHbrH B AaHHOH pa60Te, HCnOJIb­

3yeTcH B 3KCnepHMeHTaJIbHbIX HccneAOBaHHHX HaqHHaH C 1981 rOAa. OH 

npHMeHHJICH B ueJIOM pHAe 3KCnepHMeHTOB/13 -16/. OUbIT 3KcnnyaTaUHH 

11M nOKa3aJI, lITO OH OTBeqaeT Tpe60BaHHHM, npeA'hHBJIHeMbIM K TaKHM CH­

CTeMaM B 3KcnepHMeHTax C nOMOIUblO nOJIHpH30BaHHbIX HeHTpoHoB H HAep. 

rH6KaFI CTpYKTypa 11M n03BOJIHeT JIerKO nepecTpaHBaTb ero AJIH perneHHH 

MeTOAH'IeCKH 6JIH3KHX 3KcnepHMeHTaJIbHbIX 3a,na'I. 

B 	3aKJIIO'IeHHe aBTOPbI C'IHTaJOT CBOHM npHHTHbIM AOJIrOM Bblpa3HTb 

6JIarOAapHocTb JI.B.I1HKeJIbHepy 3a nOJIe3Hble o6cy:>!\,ll;eHHH H nOMOIUb 

B npouecce C03AaHHR: 11M H HanuCaHHH HacToHIUero co0611~eHHH. 
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PYKOIlHCb nOCTYllHJIa B H3AaTeJIbCKHH OTAeJI 
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HET .1ll1 npOSEJlOB B BAlUEA El1EJlJlOTEKE? 

Bbi MOlt!:eTe nO.lly'lMTb no nO'ITe nepe'lMC.IICHHble HHlt!:e KHHI"'K, 
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TEMATHqECKHE KATErOPHH llYBnHKAUHH 

OBnE~HHEHHOrO HHCTHTYTA H~EPHWX 

HCCJIE~OBAHHH 

HH.QeKc TeMaTHKa 

1. 3KCnep~MeHTaflbHaR $~3~Ka B~COK~X 3Hepr~~ 

2. TeopeT~4ecKaR $~3~Ka e~coK~x 3Hepr~~ 

3. 3Kcnep~MeHTaflbHaR He~TPOHHaR $~3~Ka 

4. TeopeT~4ecKaR $~3~Ka H~3K~x 3Hepr~~ 

S. MaTeMaT~Ka 

6. RAepHaR cneKTpocKon~R ~ paA~OX~M~R 

7. $~3~Ka TRmen~X ~OHOB 

8. Kp~oreH~Ka 

9. YcKop~Ten~ 

10. AeTOMaT~sa~~R o6pa6oTK~ 3Kcnep~MeHTanbH~x 
AaHH~x 

11. B~4~cn~TenbHaR MaTeMaT~Ka ~ TexH~Ka 

12. X~M~R 

13. TexH~Ka $~3~4ecKoro 3Kcnep~MeHTa 
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17. Teop~R KOHAeHC~poeaHHOrO COCTORH~R 
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$YHAaMeHTaflbH~X $~3~4eCK~X ~ccneAOBaH~~ 

B CMemH~X o6nacTRX HayK~ ~ TeXH~K~ 

19. 5~0$~3~Ka 

J 

.,.; 

J 

BoH:a .R. H .np. 
H3MepHTeJibHl>IH MO.llYJib W1H :nccnepHMeHTaJibHbiX 
HCCJie.JlOBaHHH C OOMOmJ>IO OOJI.RpH30BaHHbiX. HeiiTpoHOB 
H .R,1lep. AnnapaTypa 
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DpHBO.llHTC.R o6mee onucaHHe H coCTas o6opy.noBaHH.R aBTOMa­
TH3HpOBaHHoH: CHCTeMbi ,1lJI.R o6CJIY'fCHBaHH.R 3KCnepHMeHTaJibHbiX HC­
CJie,1lOBaHHH C OOMOmJ>IO OOJI.RpH30BaHHbiX. HeHTpOHOB H .R,1lep. 0Ha CO· 
CTOHT H3 ManoH: 3BM CM-3 H annapaTypLI B CTaH.llapTe KAMAK. CH­
CTeMa no3BOJI.ReT B npou;ecce npoBe.neHH.R 3KcnepHMeHTa npoH3BO­
.llHTb HaKonneHHe HecKOJibKHX BpeMeHHbiX CneKTpOB 0,1lHOBpeMeHHO, 
a TalOICe BbiOOJIH.RTb ynpasJieHHe $H3HtleCKOH YCTaHOBKOH, KOHTpoJib 
YCJIOBHH 3KcnepuMeHTa H aHa.JIH3 HaKannHBaeMbiX cneKTpOB. 

Pa6oTa BbiOOJIHeHa B Jia6opaTopHH HeiiTpoHHoii $H3HKH OH.RH. 

Coo6JlleHHe OOO.e,u;HHeHHoro HHCTHTYTa ~epHhlX HCCJie,lloBIUIHA: . .lty6aa 1987 

nepeBO.ll O.C.BHHorpa.noBOH 

Boya Y a. et al. 
Measuring Module for Experimental Investigations 
with Polarized Neutrons and Nuclei • Apparatus 
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The automatic system for servicing experimental investigations 
with polarized neutrons and nuclei is described. It consists of the SM-3 
mini-computer and CAMAC device. The system permits to store a few 
time-of-flight spectra simultaneously, and to control the experimental 
set-up, to control experimental conditions and to analyse the accumula­
ted spectra. 

The investigation has been performed at the Laboratory of 
Neutron Physics, JINR. 
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