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1.An autonomous -CAM AC crate-controller. has. been desigried.i The module_ 

is used to coli'ect'data only from the.selected crate stations_ into the external butter 
memory. Addresses and subaddresses of the crate 'stations-are writte~ into EPROM 
of the _controlier. This ~odule was used in the ex_periments on· production irnd study 
of.the properties of the heavy· isotopes.of Z= 108, 110 elements. 
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The:invesfigation ha1 been performed at the Flerov Laboratory of Nuclear 
Phy~ic's, JINR: ' . ' . . . . I' . . ' ' . 
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Bse,1J.eutte 

IlperornraeMhiii: K0H1J)0JJJiep npe)J.Ha3naqen )J,.llI cqnnrnanIDI )J,aHHhlX 

T0JihK0 C 3apanee Janp0ipaMMHp0BaHHhlX CTaHunii KpeiiTa B npoMe)Kyr0qHyro 

naMSITh, K0T0pruI ycrnHaBJIHBaeTCSI B OT)J,eJII,H0M KpeiiTe. Aupeca n cy6a)J.peca 

crnmi:uii: Kpeii:rn, no)J,Jle)Kamux qTenmo, 3annc1,1BaroTCsi: B Illl3Y K0H1J)0JJJiepa. 

KOH1J)OJIJiep IICil0Jib30BaJICSI B 0ilhITaX no o6Hapy:xceHIIIO II HCCJie)J,0BaHIIIO 

CBOHCTB TII)KeJihIX H30T0il0B 108 II 110 srreMeHT0B [1,2]. OIlhITbl 6hlJIH 

npoBe)J,eHhI na raJoHanonneHH0M cenapaTOpe (IlIC) Tia6opa-ropnH SI)J,epHbIX 

peaKUHH [3]. 

Ilpu Ka)K)J.0M 3anycKe K0H1Jlonnepa ,naHHhie, cqnnrnaeMbie c 

3anporpaMMHpoBaHHhIX CTaHUHH, npe)J.CTaBJISIIOT co6oro HHCpopMaunro 06 

0)J.H0M co6bITHH. Co6b1rne BKJiroqaeT B ce6si: OT i3 )J,O 16 

rueCTHa)J,Uarnpa3pSI)J,HhIX CJIOB, npoqnnrnaeMhlX K0H1J)OJJJiepoM H 

3annc1,rnaeM1,1x B np0Mexyroq11yro naMSITh. B KaqecTBe np0Me)Kyroq11oii 

HCil0Jih30BaJICSI 6rroK Kn-033, CO)J.ep)KaIIIHii 4K 

rneCTHa)J,UaTnpa3pSI)J,HbIX CJIOB [ 4]. IlpoMe)Kyroqnasi: IlaMSITh HaKanrnrnaeT 

MaccnB onpe)J.erreHoro qncrra co6blrnii:. Ilocrre HaKonrreHIDI sToro naKeTa 

co6hITHii: OH cqnnrnaeTCSI K0H1JlOrrrrepoM KK012 [5] B naMSITh PC AT/486. 



Bpe.M51 3aIIHCII 0,IJ,HOro CJIOBa B rrpoMe)l(yrOqHyIO rraM51Tb COCTOUT H3 

BpeMeHn 1c(OMaH,IJ,hl qTeHirn (1 MKC) II BpeMeHII 3aIIIICH CJIOBa. B 

rrpoMe)l(yrOqHYJO IIaM51Th (0,3-0,5 MKC). Ha 3aIIIICb 16-TII CJIOB O,IJ,HOro 

co6»ITII51 TPe6yeTCSI He 6onee 24 MKC. 3TO BpeMSI cpaBHIIMO c BpeMeHeM 

rrpeo6pa30BaHirn: aMIIJIIITJ.Il,HhlX KO.D,IIpOBIIJ.IIKOB, IICIIOJib3JeMhlX HaMII . B 

_OIIbITax. IloJIHOe BpeMSI pemcTPau:1111 He rrpeBbIIIIaJIO 50 MKC. 

CocTaBHbie Mpa, .Il,OCTIIIIlllle !pOKaJibHOH IIJIOCKOCTII cerraparnpa, 

BfoIBaIOTCSI B rronyrrpOBO,IJ,HIIKOBbie ,IJ,eTeKTOphl, KOTOphlMII . II3Mep51eTCSI HX 

3HepmH H KoopmrnaTa. .I(anee pemCTPHPYJOTCH rrocne,IJ,oBaTen»H»Ie co6»ITH51 

aJI»<pa-pacrra.rI,a SI.D,ep IIJIH co6»ITIISI HX CIIOHTaHHOro ,IJ,eJieHIIX. .HCHO, qTQ 

co6»ITII51M pacrra.rI,a rrpe.D,IIIecTByeT co6»ITne , ~ KOTopm,1 penicTPHpyeTcx 

3Heprux cocTaBHoro Mpa. BpeMSI pemcTPau:11 O,IJ,Horo co6»1mx orrpe.D,emeT, 

rrpe)l(,IJ,e Bcero, B03M0)1(HOCTb CHCTeMhl pemCTPIIPOBaTb KOpOTKHe BpeMeHa 

)l(Il3HH COCTaBHOro SI.D,pa. KOHTpOJIJiep II03BOlliieT ,IJ,OBeCTH 3TO BpeMH ,IJ,O 50 MKC, 

H3 KOTOpbIX IIpH6JIH3HTeJibHO 25 MKC COCTaBmieT BpeMH rrpeo6pa30BaHHH 

aMIIJIHTJ.D,Ho-u:11<ppoBoro rrpeo6pa3oBaTen51. 

le,, • ..... ,.i, 
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2. liJIOK-CXeMa KOHTpOJIJiepa 

EnoK - cxeMy KOHTPOJIJiepa (pHc.1) MO)l(HO pa36Hn Ha PM 

<pJHKU:IIOHaJibHhlX J3JIOB: 

- 6noK Haqana pemcTPau:ui1 

- reHeparnp u:uKJia KAMAK 

- <popMupoBaTen» KOMaH,IJ, KAMAK 

- 6JIOK nepe.D,aqu ,IJ,aHHhlX B 6y<pepHYJO IIaMXTh 

(pHC.2), 

(pHC.3), 

(pnc.4), 

(pHC.5). 

KOHTPOJIJiep HMeeT 8 BXO,IJ,OB, om,e,IJ,HHeHHbIX no cxeMe "I-OIH", WUI rrpHeMa 

3arrpocoB Ha pemcTPau:nIO OT AUIT, , pa3MemeHH»IX B Kpeii:Te, ,IJ,JISI qero 

ucrron»3yeTCH c11rnan BpeMSI rrpeo6pa3oBaHII51 (BIT) [ 6]. CrrycTH 

T BbI.llep)KKH = 4 MKC nocne rrpuxo,IJ,a rrepBoro curnana BIT crnpryeT· 

O,IJ,HOBH6paTop, B»Ipa6anrnaIOmuii: CHIHaJI T npeo6pa:mnanIDI MAX =25 MKC, 

11cnoJI»3yeMhlii ,IJ,JISI 6noKnpoBKH BXO,IJ,OB Bcex AUIT. ITo 38,ll,HeMJ <ppOHTJ 

(cpe3y) 3Toro HMrryn»ca crnpryeT cxeMa pemcTPau:1rn. 

0.Mrrymc crnpT pemcTPau:1m (ST) rrepeBo,IJ,HT B "1" TPHrrep 

<pa3HpOBKH B 6noKe <popM11pOBaTem KOMaH,IJ, KAMAK, CHIIMax TeM caM»IM 

6noKnpoBKY BXO,IJ,a arI.pecHoro cqe~nKa
1 
(CTI pHc.4), ,IJ,aBax pa3peIIIeHne (CS) 

Ha B»maqy ,IJ,Bo11qHoro KO,IJ,a KOMaH,IJ,»I KAMAK 113 PIT3Y. KpoMe rnro, 
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noremurnn C TJ)IUTepa q>a3npOBKH JICilOJJh3YeTCH (B B11,U:e L KOHTJ). KpeiiTa) 

;:urn 6noKnpoBKH BXOJJ:OB Bcex AUIT Ha Bpe!'.rn pemc'rparurn. Cnrnan ST 

3anycKaeT TaK)Ke o,u:HoBn6paTop, Bhlpa6aTbrnaromuii nepBhlii nMnyJihC JanycKa 

reHeparnpa unKJia KAMAK (pnc.3) n curnan pa3pememrn SYN Ha Bxo,u: 

6yqiepHoro pemcTJ)a KOMaH.u: (pnc.4). Brnpo11 n noCJie,u:yromne 3anycK11 

renepaTopa unKJia KAMAK ocymecTBJISIIOTCH B npouecce nepe,u:aqn 

oqepe,u:noro nttqiopMaunmmoro cnoBa 113 KOHTponnepa B 6yqiepnyIO naMsiTh. 

KoMatt,u:hr KAMAK (NAF) Japattee JattocsiTcx B nocne,noBaTemnhre 

HlJeHKH naMHTH Pfl3Y Y<l>, 11aq1rnax c nyneBoii. <l>opMaT KoMaHJJ:hI 

cne,u:y10mH11: · 

IF I A2 I Al I N16 I NS I N4 I N2 I Nl_ 

ITHTh MJiaJ{llJHX pa3pS1,U:OB KOMaH,U:IIOI'O CJJOBa COCTaBJISIIOT J{BOIILJHbiii KOJ{ 

noMepa crnnunn, KOTOph1i-"1 nocne ,u:emnqipau,111 onpe,u:ensieT a.u:pec 06pamem1si 

KOHTJ)OJIJiepa K 3aJ{aHHOii CTaHII.1111. Cne,u:yIOIUlle J{Ba pa3pSIJ{a onpe,u:eJJSIIOT 

J{BOHLJHblll KOJ{ cy6a,u:peca A. TaKIIM o6pa30M, KOHTponnep MO)KeT pa6oTaTb C 

6noKaMn, HMeIOI.l(HMH ne 6onee tJeTb1pex cy6a,u:pecoB. ITocnemmii, ci'apw11ii 

pa3pSIJJ: onpe,u:enxeT qiyttKUIIIO LJTeHIISI - Fo HJJII F2. 
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B1,rno,u oqepe,uHoii KOMaH,u1,1 KAMAK Ha MamclJ)a.Jih oc)'Il(eCTBJUieTC.sI 

non. ynpaBJieHHeM a,upecttoro cqe~HKa, pa6ornromero B pe)KHMe "+ 1 ". Cnman 

"+1" a,upeCHOI'O cqe~nKa <pOpMHpyeTC.sI Il3 CHIBa.JIOB "B" H "S1", 

n1,1pa6aT1,rnaeM1,1x rettepaTOpOM umma KAMAK (pnc.3). Ilocrre,uttee 

II03BOJI51eT Cyrr(eCTBeHHO COKpaTHTh BpeM.sI Ha IIO,UI'OTOBKY oqepe,uHoii 

K0Matt,u1,1 KAMAK. 

HH<pOpMaUIIOHHOe CJIOBO, 1105IBIIBIIIeec.s1 B UIIKJie qTeHI151 Ha iIIHHaX 

(RI +RI6) MaI1IC1J)a.JIH KAMAK 110 CHmany "B•S1", 3aHOCHTC51 B 6y<pepHbIH 

pemclJ) ,uaHHhIX B 6rroKe rrepe,uaqu ,uaHHhIX (puc.5). Ilo cHmany "B•S2" 

rrepeBO,UHTC51 n"l" lJ)HITep 3arrpoca. IlOTeHI~Ha.JI "3arrpoc" (CJIOBO I'OTOBO) ' H 

CJIOBO ,uaHHblX C 6y<pepHOI'O peIBClJ)a ,UaHHbIX qepe3 pa31,eM CB513H IIOCTynaIOT 

Ha BXO,U 6y<pepHoii. IlaM.sITH KJI-033. Ilo OKQHqaHHH BpeMeHII 3aIIHCH 

oqepe,uHOI'O HH<pOpMaUHOHHOI'O CJIOBa H3 6y<pepHoii IlaM.sITH" IIOCTynaeT 

OTBeTHhIH_ CHma.JI "crroBO rrpuH.sITO". Ilocrre,UHHH IICIIOJih3yeTC51 JJ.JI5I 3arrycKa 

oqepe,uHoro UHKJia KAMAK H ycrnHOBKH B "O" lJ)Hrrepa "3arrpoc" ( CH51THe 

cHmana "crrono roTOno"). Ilocrre,uonarerr1,HocTh KOMaHJJ. KAMAK B PII3Y Y<I> 

06.s13aTerrhHO 3aKaHqunaeTc.sI KOMaHJJ.oii NAP, BKJiroqaromeii N=24. Ilo 3Toii: 

KOMaH,ue ycTaHaBJIIrnaeTC51 B "O" 1J)I1Irep <pa3HpqBKH B 6rroKe <pOpMHpOBaHI151 

xoMaHJJ. (pHc.4), 3a11pemaeTc.s1 ,uan1,Heiima.s1 pa6orn a,upecHoro cqe~nKa H 
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PTT3Y Y<D, 3anpemaeTC51 oqepenHoii UIIKJI CB51311 c 6ycpepHoii naMJIThIO. TTpn 

nepeno1rnemm 6ycpepl'ioii naMSITII n opramnaunn UIIKJia nepe.naqn 

llH(pOpMaunn Ha TBepJlhIH JlllCK [7] 113 6noKa KJI-033 B KOHTPOnnep 

nocrynaeT cnrnan 3aHSITOCTn LBuF.M., KOTOphiii RMecTe c cnrnanaMn Lkk n 

T npeo6pa30namui MAX ncnonh3yeTC51 Jln5I opramnaunn 6noKnpoBKH BXOJlOB Bcex 

AUTT, pa3MemeHHh1x B KpeiiTe( c11rnan "i" CM.pnc. 5). 

3. IIpnMenenne B cocrnse cneKTpoMeTpa cenapaTopa 

B COCTaBe cneKTPO:-teTpa. YCTaHOBKII rnc KOHTponnep 6_hm npm,teHeH npn, 

113yqeHI1H PJ!Jla 51JlepHhIX peaKUIIH. ,llJrn unnJOCTPaUIIII OJlHOii 113 xapaKTepHbl)( _ 

oco6eHHocTeii, npe.nocTarurneMhIX- .naHH_hIM MonyneM II o6meii · cxe!'.mii 

perncTPau1m, Ha pnc.6 np1rne.nenb1 cneKTPhI, nonytJeHHhle B peaKu1111 

197 
Au+

22
Ne. 3TOT npnMep 6onee. 'leM Harn51JlHO }leMOHCTpupyeT B03MO)KH0CTh 

IlOHCKa KOppennpoBaHHhIX nocnenoBaTenhHOCTeii TIIna_ 51Jlp0 OT}la'ln ·- ani.cpa-

pacnan B pe)KHMe IlO'ITH peanbHOI'O BpeMeHII (3Mt!p)l(Ka HeCKOflhKO 

ceKynJl) [8]. 3aMeTJIM, 'ITO 3Ta B03M0)KHOCTh pean1130BaHa C yqernM TOro, qTo, 

6naro~ap51 CHnhHOMy TIOJJ.asneml!O cpOHOBhlX. npOJJ.YKTOB, peanhHhie 3arpy3KII 

TPaKTOB o6hl'IHO COCTaBn51IOT 10-100 c·1. Hannque CB060JJ.HOI'O IIHTepBana 
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c§'t: 
\0 
0 = 11. 

· Me)KJJ.Y JJ.BYMH nocneJJ.OBaTeJibHhIMII speMeHaMn 3anoJIHemrn 6ycpepHoii: mtMHTH 

H Il03BOJI5IeT ocymecTBUTb yKa3aHHblll IIOIICK C yqeTOM BpeMeHII-3Hepnrn­

KOOpmrnaTbI OTJJ.eJihHhIX co6urnii: npunern/pacrraJJ.a. KpoMe 3TOro B 

cospeMeHHoii: sepcun KOJJ.a . GNS2.exe [8] rrpeJJ.yc1>t0TPeIm rrpoueJJ.ypbI 

KOHTPOJI5I npaBJIJibHO_CTJI pa60Tbl 3HepreTll'IeCKHX II KOOpmmaTHbIX TPaKTOB B 

JJ.aHHO~ pe)KUMe, qTo IT03BOJI5IeT _06Hapy)KJ1BaTb HencnpaBHOCTII B pa6oTe KaK 

JJ.eTeKTOpa, TaK II 3JieKTpOHHOll annaparypbl Ha pautteii CTaJJ.1111 ee 

BO3HIIKHOBemrn. 

4. BLIBOJJ.bl 

ABTOHOMHhiii KpeiiT-KOHTponnep KAMAK 6bm pa3pa6ornn II rrpm,,eHeH B 

XOJJ.e JI.JIIITeJibHbIX 3KCnepm,1eHTOB no IlOIICKY HOBbJX T5I)KeJiblX Mep. 

CrreKTPOMeTp, noCTPOeHHhiii Ha 6a3e JJ.aHHoro 6noKa cosMeCTHO c 

JJ.eTeKTnpyIOil{IIM MOJJ.yJieM [9,10,11] YCTaHOBKII fHC, IlO3BOmleT' He TOJibKO 

06ec11eq11Tb rrpouecc c6opa/HaKOilJieHJrn JJ.a!IHblX B XOJJ.e O11eub_ 

npOJJ.OJI)KHTeJibHbIX 3KCnep11MeHTOB, HO II 06ecneq11Tb p5IJJ. cne1u1qm 11ecKIIX 

MOMeHTOB, TaKIJX KaK HaXO)KJJ.em,e Koppem1poBaHHbJX C06bITllii II 

JJ.IIarnocTHKa npaBIIJibHOCTII Ha6opa s pe)KJIMe IlO1ITII peaJibllOro BpeMeHJI • 

.!(aJibHeurne~ ycoseprneHCTBOBaH11e 6JIOKa MO)KeT 6h1Tb CB.ll3atto C BBeJJ.eHlleM 
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nonoJIH11TeJihHhlX cpyHKUllii, TI03BOJljlJOIUIIX BeCTJI OT6op co6bITllll no 

napaMeTpm,1, 1mTepecy10mm,1 3Kcnep11MeHTaTopoB. 
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