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MHKponpoueccopuaSI CHCTeMa Jlllll nonllpnaauuonnoii ycrauosKH 
ua ynhTpaxonoaHhiX ueiirpouax 

npHBOJlHTCH OUHCSHHe llBTOHOMHOll CHCT8Mbl Hll 6a3e MKKponpoueccopEI, 
cny>Kaweli anSI. ynpasnemiSI nonllpuaauHonnoll ycranosKoli na ynbrpaxonollHbiX 
uellrponax, a TSK>Ke an11 HaKonneHHH H npeaaapurenbHOii o6pa6oTKII aanHt>IX. 
MnKponpoueccopHbili Konrponnep s onuchmaeMoll cucreMe Bbmonnner cne
llYIOWHe aaaaqn: 1) ynpaaneuue wu6epaMH, nonnpuaaropoM, q,.,nnnepoM 
s aaaannoli nocneaosarenbuocru; 2) speMennoli ananna nMnynbcos c ae
reKropa; 3) perHCTpllUHH speMeHHb!X HHTepsanOB M6X<Ily KOM8Hll8MH; 
4) naKorwenue nn¢opM8UHH; 5) npeaaapnrenbnan o6pa6orKa un¢opMauu~<. 

06wenHe oneparopa c c"cTeMoil, Bbmonnennoii a cran11apre KAMA!(, 
npOH3BOilHTCH '!epe3 TeneTalln. npHBOJlliTCH CTpyKTyp118H CXOM8 CliCT6MU 

H anropnTM ee pa6oTbi, 

Pa6ora Bbmonnena B na6oparopHH neilrponnoll lj>H31!KH Ol1HI1. 

npenpHHT 06bellHH6HHOrO HHCTHTyTa Slll6pHbiX HCCneuOBSHHli. fiy6Ha }978 

Elizarov 0.1., Zhukov G,P,, Taran Yu.V, 

A Microprocessor for Polarization 
Installation on Ultracold Neutrons 

10 - 11736 

An autonomous CAI'v1AC system on a base of a microproc£>s
sor is described which serves for the control for a polarization 
on UCN, as well as for data acquisition and preliminary processing. 
Its microprocessor controller is used: 1) To operate gates, pola
rizator, flipper in the given sequence; 2) For time analysing pulses 
from the detector; 3) Fo r registration of time intervals between 
commands; 4) For data acquisition; 5) For preliminary data proces
sing, The operator contacts, the system via a teletype. The structut·e 
scheme of the system, and its operation algorithms are given, 

The investigation has been performed at the Laboratory of 
Neutron Physics, JINR. 
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P /1/,6 u 

aHee Lin npe,D;no.>KeH HaKonuTenLHLIB BapuaHT nonspu-

3aD;HOHHoB: YCTaHOBKB C BCTIOnL30BaHHeM ynLTpaxonO,D;HLIX 

HeHTpOHOB, KOTOpag MO.>KeT cny>KBTL TaK.>Ke BH.>KeKTOpOM-

3.>KeKTopoM ycTaHOBKB "TpHCTOM" ,11;ns ~MepeHBJI 3neKTpu

qecKoro ,IJ;BTIOnLHOro MOMeHTa HeHTpOHa 2.1lonspH3aD;HJI 

YXH ocyiD;eCTBnseTCJI nyTeM ux nponycKaHHJI qepe3 TOHKyro 

ci>eppoMarHBTHYIO nneHKY npH HanycKe B HaKOTIBTenLHYIO Ka

Mepy ,CHa6>KeHHyiO WH6epOM/ CM.pUCYHOK/ .AHanH3 nonJipB3a

u;uu YXH nocne BLI,D;ep)I(KB B KaMepe npoH3BO,D;BTCJI c noMOID;LIO 

ToB: .>Ke nneHKH, npB'IeM ,11;ns perucTpau;uu YXH HanycKHOH 

wu6ep nepeBO,IJ;HTCJI B TaKoe nono>KeHHe, 'IT06LI KaHan YXH 
6Lin 3aKpLIT, a ,D;eTeKTOp OTKpLIT. ,lJ;nJI B3y'leHHJI fiOnJipB3a

D;BOHHLIX xapaKTepBCTHK pa3nB'IHLIX ci>eppoMarHHTHLIX nneHOK 
H npon;eccoa ,D;enonspB3aD;BB YXH B MarHHTHLIX nonsx ycTa

HOBKa CHa6>KeHa CfiBHOBLIM ci>nunnepOM Ha OCHOBe 6LICTporo 

a,D;Ha6aTH'IeCKOrO npOXO.>K,D;eHBJI qepe3 HeHTpOHHLIH MarHHT

HLIH pe 30HaHc /3/ a cl>eppoMarHHTHLie nneHKB 3aKpennsroTCJI 
' Ha fiO,IJ;BH.>KHOH paMKe, 'ITO fi03BOnJieT OCyiD;eCTBHTL BOCeML 

pe.>KBMOB pa60TLI YCTaHOBKB. C 3TOH .>Ke n;enLIO npOH3BO,IJ;HT

CJI BpeMeHHOH aHanu3 YXH, BLixo,nJIID;BX H3 HaKonuTenLHOH 

KaMepLI nocne OTKpLITHJI ee wu6epa. 

.LJ;ng ynpaBneHHJI nonJipH3aD;HOHHOH ycTaHOBKOH H XO,nOM 

3KCnepHMeHTa 6Lina pa3pa6oTaHa aBTOHOMHaJI CHCTeMa Ha 

ocHoBe KOHTponnepa Kpeiha c MHKponpou;eccopoM /KKMll//4~ 
fi03BORIIIOID;aJI BKniO'IaTL WH6epLI, nonJipH3aTOp H CfiHHOBLIH 

cl>nunnep B ni060M H3 3a,naHHLIX pe)I(HMOB, perHCTpHpOBaTL, 

HaKannHBaTL H o6pa6aTLIBaTL HHci>OpMaD;HIO. 

PaHee ucnonL3yeMLie nporpaMMHLie KOHTponnepLI /5-7 I 
MOrnH BLinOnHHTL llO,n06HLie 3a,na'IH, HO OTCYTCTBHe TaKOrO 
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nporpaMMHoro o6ecne'leHHJI, KaK acceM6nep, pe,IJ.aKTop, oT
na,IJ.'IHK H T.,IJ.., cy~eCTBeHHO 3aTpy,IJ.HJlnO pa6oTy C nporpaM
MaMH o6beMoM 100-200 cnoa. Hcnonb3yeMbiH B ,IJ.auuoii 
CHCTeMe KOHTponnep HMeeT 3Ha'IHTenbHO 6onee IllHpOKHe 
B03MO:>KHOCTH no cpaBHeHHlO C ycTpOHCTBaMH, onucaHHblMH 
B/5-7 I 

IinoK- CXeMa 3JieKTpOHHOH 'laCTH aBTOHOMHOH CHCTeMbl, 
Bbmonueuuoii B CTaH,IJ.apTe KAMAK, npHBO.IJ.HTCJI ua pucyHKe. 
8 cocTaB cucTeMhi BXO.IJ.JIT cne,IJ.ylO~He 6noKH: KKMII 7207/4/, 

KOHTponnep TeneTauna ASR-33 7Z73,J.:cTaHOBO'IHhie cqeT'IHKH 
7250, TaKTOBbiH reHepaTop 7254/B, BpeMeHHOH KO,IJ.HpOBLQHK 
7250, peneHHhiH perHCTp CBJI3H c nonJlpH3aUHOHHOH ycTa
HOBKOH 7265, perucTp nepe,D.a'lu 7240, 6noK naMJITH 03Y 
7229, 6noK naMJITH IIII3Y 7228. 8peMeuuou KO.IJ.HpoBLQHK /8K/ 
uMeeT 32 KaHana. lllupuua Kauanoa Mo:>KeT perynupoaaTbCJI 
u uMeTh 3Ha'leHHJI 0,1; 0,5; 1; 2; 4 c. 8K ucnonhJyeTCJI KaK 
,IJ.nJI MOHHTopuoro, TaK u ,IJ.nJI ocuoauoro c'leTOB. KKMfl 
ocymecTBnJieT ynpaoneuue 3KcnepuMeHTOM B onpe,IJ.eneuuou 
nocne,D.OBaTenbHOCTH, COOTBeTCTBYlOI.QeH Ha6paHHOH KOM6u
HaUHH pe:>KHMOB. Ha6op pe:>KHMOB npoH3BO.IJ.HTCJI onepaTopoM 
C nOMOI.QhlO KOMaH,D. Ha TeneTaUne. 

0 6 p a 6 0 T K a H H <lJ 0 p M aU H H. 8 XO,IJ.e 3KCnepHMeHTa 
ocymecTBnJleTCJI npe,IJ.aapuTenhHaJI o6pa6oTKa npuuuMaeMOH 
uu<lJopMauuu. HanpuMep, B Ka:>K.IJ.OM pe:>KHMe npouJBO.IJ.HTCJI 
CyMMHpoBaHHe ,IJ.nHTenhHOCTH Ka:>K,IJ.OH onepaUHH Ja BpeMJI 
3KCnepuMeHTa, a TaK:>Ke CYMMHpOBaHHe ,IJ.nHTenhHOCTeH BCeX 
onepauuu Ha npOTJI:>KeHHH UHKna H, HaKOHeU, Bhl'IUCnJleTCJI 
,IJ.nuTenhHOCTb acex UHKnoa. TaK :>Ke npouJBO.IJ.HTCJI noKauanh
uoe CYMMHpoBaHHe cneKTpOB no BCeM UHKnaM O,IJ.HOro pe:>KHMa 
u Bhi'IHcneuue uapacTalOmeu cyMMhi Ka:>K,IJ.oro cneKTpa B uuKne 
H llO BCeM UHKnaM O,IJ.HOrO pe:>KHMa. 

3a,IJ.auue napaMeTpoB ua 83Y. 8 Ka'leCTBe auern

uero ycTpoiicTBa ucnonhJyeTCJI TeneTaiin ASR-33. C no
MO~blO TeneTaiina Ja,IJ.alOTCJI cne,IJ.ylO~He napaMeTpbi: 1/ rnu
puua Kauana 8K /ocHOBHOH u MOHHTOpHbiH c'leT/; 2/ apeMJI 
uanycKa YXH; 3/ apeMJI Bbl,IJ.ep:>KKH YXH B uaKonuTenhHOH 
KaMepe; 4/ KOnH'IeCTBO UHKnOB H3MepeHHJI, nocne BblllOnHe
HHJI KOTOpblX npOH3BO,IJ.HTCJI Bhi,IJ.a'la Ha neqaTh HapacTalO~HX 
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cyMM apeMeHHblX cneKTpoa H Bbl,IJ,a"'a Ha nep4JoneHTY noKa
HanhHO cyMMHpoaaHHblX cneKTpoa; 5/ HoMep pe)I(HMa. Bee 
napaMeTphl 3a,IJ,aiOTCJI B ,IJ,eCJITH"'HOM KO)l.e. Ilo,IJ,nporpaMMbl 
aao,D,a KOMaH.D. H BblBO,IJ,a HA4JopMaUHH Hcnonh3YJOT B03MO)I(
HOCTH MOHHTOpa MCS-80 9 ~ 

C a JI 3 h c 3 B M. KoHe"'HaJI o6pa6oTKa HH4JopMaUHH 
npoH3BO)l.HTCJI Ha 3BM. HH4JopMaUHJI BBO.D.HTCJI a 3BM c nep-
4JoneHThi. B OnHCblBaeMOH CHCTeMe B03MO)I(Ha nepe,IJ,a"'a HH-
4JopMaUHH K 3BM cne,D,yromHM o6pa3oM: qepe3 nocne,IJ,oaa
TenhHhiH KaHan CBJI3H, KOTOpbiH MO)I(eT pa6oTaTh CO CKO
pOCThlO nepe,IJ,a"'H 9600 600, H C nOMOmblO perHCTpOB nepe

,IJ,a"'H 7240 B cTaH,IJ,apTe KAMAK. 

lJ. H K n H q e C K H H p e )I( H M. ,ll.nJI KOMnneKCHOH OTna,IJ,KH 
nporpaMMbl HCnOnh30BanCB UHKllH"'eCKHH pe)I(HM. ,ll.n.ll :noro 
6bln pa3pa6oTaH MHKpOMOHHTOp, no3BOllJIJOmHH perHCTpHpo
BaTh CO,D,ep)I(HMOe TeKymHX 3Ha"'eHHH BHyTpeHHHX perHCTpOB 
MHKponpoueccopa, a TaK)I(e co,IJ,ep)I(HMOe perHcTpa "'Hcna 
KAMAK H KO.D. BhmonHJieMoil HHCTPYKUHH. PacneqaTKa 3THx 
3Ha"'eHHH MO)I(eT npOH3BO)l.HThCJf HllH no 3a,D,aHHOMY a,IJ,pecy, 

HnH no 3a,IJ,aaaeMOMY KO,IJ,Y HHCTPYKUHH. 
Pa6oqa.11 nporpaMMa cocTaaneHa B MHeMOHH"'eCKHX Ko

,IJ,ax. ,ll.n.11 nepeBO,IJ,a B MaWHhHblH KO)l. HCnOllh30BaH Kpocc
acceM6nep Ha 3BM TPA-i 10/06'heM pa6oqeil nporpaMMbl 
cocTaanJieT l ,8 K6aiiT, o6'heM naMJITH ,IJ,nJI HaKonneHH.II ,IJ,aH

HblX - 2 K6ai1Ta. 

3aKnJO'IeHHe. Pe3ynbTaTbl 3TOH pa6oTbl yKa3blBaJOT 
Ha B03MO)I(HOCTb C03,IJ,aHHJI CHCTeM Ha MHKpOnpoueccopaX 
,IJ,nJI ynpaaneHHJI CllO)I(HblMH 4JH3H'IeCKHMH ycTaHOBKaMH, npH
qeM CYMMapHble 3aTpaTbl 6y,IJ,yT 3aMeTHO MeHhWe, 'leM Ha 
co3,IJ,aHHe aHanorH'IHblX CHCTeM c ManblMH 3BM. OnHcaHHa.ll 
CHCTeMa B ,IJ,allhHeHWeM 6y,IJ,eT pa3BHTa )l.llJI Be,IJ,eHHJI 3KCne
pHMeHTa no noHCKY 3,ll.M HeHTPOHa Ha ycTaHOBKe "TpHCTOM" 
c BKnJO"'eHHeM a c4Jepy ynpaaneHHJI H KOHTpon.ll p.II,IJ,a ,IJ,onon
HHTenhHhiX CHCTeM pa,IJ,HO'IaCTOTHOrO, BbiCOKOBOllhTHOrO H 

BaKYYMHOrO o6opy,IJ,oBaHHjf. 
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