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6apa6aw H.n . H AP · 11 - 12423 

ABTOHOMHaR CHCTeMa KOppenR~HOHHOro aHanHaa YXH 
c HcnonbaoaaHHeM MHKponpo~eccopHoro KOHTponnepa KAMAK 

OnHc~aaeTcR a~nonHeHHaR a cTaHAapTe KAMAK aBTOHOMHaR cHCTeMa 
AflR HaKOnneHHR H o6pa60TKH cneKTpOMeTpH4eCKOH HH¢QpMa~HH npH KOp
penR~HOHHOH cneKTPOMeTPHH YXH . YnpaaneHHe pa60TOH CHCTeM~ npOH3BOAHT
cR c noM~b~ KOHTponnepa KpeHTa, a~nonHeHHOro Ha 6aae MHKponpo~ec
copa K580HK80. nporpaMMa pa6oT~ CHCTeM~ xpaHHTCR a nepenporpaMMHpye 
MOM nOCTORHHOM 3anOMHHa~eM YCTPOHCTBe /nn3Y/ H 3aHHMaeT 1042 6aHTa , 
H3 HHX 380 6aHTOB OTBOAHTCR AnR nOAnporpaMM~ B~4HCneHHR KOppenR~HOHHO" 
~YHK~HH. C ~enb~ CHHXPOHH3a~HH MOAYnR~HH ny4Ka H~HTPOHOB C KaHanaMH 
apeMeHHOrO KOAHPOB~HKa /BK/ paapa6oTaH BK C H3MeHReMOH W~PHHOH KaHa
na . 4Hcno KaHanoa BK- 127. MHHHManbHOe paccornacoaaHHe Me*AY cTapTo
B~M CHrHanOM H OKOH4aHHeM 127 BpeMeHHOro KaHana, B~3~Ba~ee H3MeHeHHe 
WHPHH~ KaHana Ha 1 MKC, paaHO 127 MKC, 4TO npH B~6paHHOH cpeAHeH 
WHPHHe KaHana 1024 MKC COCTaBHT MeHee 0,1 % OT WHpHH~ KaHana. PerHCTpa 
~HR AeTeKTOPH~X HMnynbCOB npOH3BOAHTCR TOnbKO B TOM cny4ae, ecnH 
paccornaCOBaHHe He npeB~WaeT 127 MKC. npHBOARTCR peaynbTaT~ KOMnneKc
HOH npoaepKH CHCTeM~. 

Pa6oTa a~nonHeHa a fla6opaTOPHH HeHTPOHHOH ~H3HKH OHRH. 
Coo6meHHB 06hBAHHeHHoro HHCTHTyTa AABPHWX HccnenoaaHHA. Dy6ua 1979 

Barabash I.P. et al. 11 - 12423 
Autonomous System for Correlation Analysis of UCN Using 
a CAMAC Microprocessor Controller 

Autonomous CAMAC system for acquisition and handling of infor
mation obtained in the correlation spectroscopy of UCN is described. 
The control of the system is performed by the crate controller 
based on the K580IK80 microprocessor. The operation program is 
stored in a reprogrammable read only memory (REPROM) and occupies 
1024 bites, 380 of which are intended to correlating function calcu
lation subroutine . For synchronization of the neutron beam modulation 
with channels of the time coder (TC) a coder is performed with 
a variable channel width. TC has 127 channels. The minimum diffe
rence between the start signal and the end of the 127 time channel, 
leading to channel width change of 1 mks, is equal to 127 mks. This 
value is less than 0.1 % of the channel width at the 1024 mks ope
rating channel width . Recording of detector pulses is performed 
only if this difference is less than 127 mks. Results of total 
system testing are presented. 

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

Communication of the Joint Institute for Nuclear Research. Dubna 1979 
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B nocne.IJ;HHe ro.IJ;bl TeXHHKa xoppeJJ.IIUHOHHOH cnexTpoMeTpHH 

B ueiiTpOHHOH ~H3HKe pacnpocTpaHHJJacb .IJ;OBOJJbHO wHpoxo. CyTb 

MeTO.IJ;a, ero .IJ;OCTOHHCTBa H He.IJ;OCTaTKH DO.IJ;p06HO o6Cy)I(.IJ;eHbl 

B JJHTepaType /1, 21 . OTMeTHM JJHWb, 'ITO B o6nacTH YJJbTpaxonon

HbiX HeHTpOHOB IYXHI, r.IJ;e Mbl HMeeM cpaBHHTeJJbHO HH3KHH 

DOTOK HeHTpOHOB, 60JJbWa.ll CBeTOCHJJa H B03MO)I(HOCTb CHJJbHOrO 

DO.IJ;aBJJeHH.II HeKOppeJJHpOBaHHOrO ~OHa .IIBJJ.IIIDTC.II rJJaBHbiMH npe

HMyiUeCTBaMH KOppeJJ.IIUHOHHOrO MeTo.IJ;a. 

B uacTO.IIIUeH pa6oTe onHcaua BbiDOJJHeHHa.ll B cTaunapTe KAMAK 

annapaTypa .IJ;JJ.II HaKODJJeHH.II H o6pa60TKH cneKTpOMeTpH'IeCKOH 

HH~opMaUHH npH xoppeJJ.IIUHOHHOH cnexTpoMeTpHH YXH l6nox
cxeMa npHBe.IJ;eHa ua puc. 11. 

lla.IJ;aiDIUHH DOT OK HeHTpOHOB npepbiBaeTC.II CTa THCTH'IeCKHM npe

pbiBaTeJJeM IClll, KOTOpbiH npe.IJ;CTaBJJ.IIeT C060H BpaiUaiDIUBHC.II 

.IJ;HCK CO "cJJy'laHHO" paCDOJJO)I(eHHbiMH OKHaMH .IJ;JJ.II npOXO.IJ;.IIIUHX 

ueiiTponoB. Cny'laiiua.ll ~YHKUH.II MO.IJ;YJJ.IIUHH ny'lxa B 3TOM MeTo.IJ;e 

06bi'IHO CTpOHTC.II Ha OCHOBe nceB.IJ;OCJJY'IaHHOH 6HHapHOH DOCJJe.IJ;o

BaTeJJbHOCTH 'IHCeJJ Z k =0, 1; k =1, 2 ... N, c nepHO.IJ;OM N = 2n- 1. 

B uaweM cnexTpoMeTpe N=127. 
PerHCTpHpyiDIUa.ll 'laCTb cneKTpOMeTpa COCTOHT H3 Tpex 6no

KOB: BpeMeuuoro KO.IJ;HPOBIUHKa IBKI, 6noxa ynpaBJJeHH.II lEY I 
H 3anoMHHaiDmero ycTpoiicTBa I3Y I. CTapTOBbiH HMDYJJbC I CHI 
.IJ;JJ.II BK 3anaeTc.ll MeTxoii c BpamaiDmeroc.ll .IJ;HCKa . PerHcTpaUH.II 

OCyiUeCTBJJ.IIeTC.II B 06bi'IHOM MHOrOC'IeT'IHKOBOM pe)I(HMe .BK Bbi.IJ;aeT 

B 3Y anpecHbiH xon I AKI H xauaJJbHyiD cepHID IKCI B I>Y, xoTopbiH 

npOH3BO.IJ;HT HaKODJJeHHe .IJ;eTeKTOpHbiX HMDyJJbCOB I,IJ;HI nonepeMeH

HO Ha .IJ;BYX C'leT'IHKaX C MaKCHMaJJbHOH eMKOCTbiD 2 4 -1. TaK)I(e 

nonepeMeHHO CO.IJ;ep)l(aHHe 3THX C'leT'IHKOB CyMMHpyeTC.II C CO.IJ;ep

)l(aHHeM .ll'leeK 3Y, COOTBeTCTBYIDIUHX 3a.IJ;aHHbiM H3 BK a.IJ;peCHbiM 
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Puc.l. l>AoK- cxeMa ae•o
HOMHoi1 CUCReMbl Kop
peAAijUOHHOZO UHUAU3a 
YXH. 

KO~aM. B Ka'leCTBe 3Y HCnonb3yeTC~ nonOBHHa nonynpOBO~HHKOBOH 

naM~TH Ha 256 16-pa3p~~HbiX qacen i'JI. BTopa~ nonooaHa :nou 

naM~TH HCnonb3yeTC~ M~ 3anHCH pe3ynbTaTOB o6pa60TKH. 

06pa60TKaHaKonneHHOH HH~OpMaUHH npOH3BO~HTC~ C nOMOmbiD 

KOHTponnepa KpeuTa Ha 6a3e MHKponpoueccopa /KKMll/ . OT 

onacaHHoro paHee 141 acnonh3yeMbiH KKMll oTnaqaeTc~ HeKoTopw

MH OCo6eHHOCT~MH: 

1. linoK swnonHeH Ha 6a3e MHKponpoueccopa K580HK80151
. 

2. llnaTa KaHana np~Moro ~ocTyna K naM~TH Bbl~eneHa B oT

~eJibHbiH Mo~ynh H pa6oTaeT coBMeCTHO c KKMll. Cs~3b c KKMll 

ocymecTBn~eTc~ qepe3 pa3'beM, pacnono)l(eHHbiH Ha 3a~Heu naHena . 

3. Ha nepe~HeH naHenH OTCYTCTBYffiT nepeKJIID'IaTeJIH ~11~ Ha-

6opa a~peca HJIH ~aHHbiX, a TaK)I(e HH~HKaUHOHHble JlaMnO'IKH 

a~peca a ~aHHwx . 

AnropHTM pa6oTbl npe~cTasneH Ha puc. 2. llo~nporpaMMa 

Bbi'IHCn~eT KOppe11~UHOHHYID ~YHKUHID Me)l(~y nceB~OCJiy'laHHOH ~BO

H'IHOH cepHeH, perynapywmeu MO~yn~UHID ny'IKa HeHTpOHOB, H HH 

TeHCHBHOCTbiD Ha ~eTeKTOpe. 3Ta no~nporpaMMa Bbi'IHCneHH~ Kop

pen~UHOHHOH ~YHKUHH 3aHHMaeT 380 6aHTOB nepenporpaMMHpyeMo

ro nocTO~HHoro JanoMHHawmero ycTpoucToa /llll3Y I. 
BwqacneHae npoH3BO~HTC~ no cne~ywmeu ~opMyne : 

n 

R=lx .m .+ k' 
k j = l J J 

r~e n - 'IHCJIO KaHanoB; k - HOMep KaHana B pe3ynhTHpywmeM 

cneKTpe; j - HOMep KaHana B nepBH'IHOM cneKTpe; m j - 3Ha'leHHe 

j -ro KaHana nepBH'IHOrO cneKTpa; Xj = ±1 B COOTBeTCTBHH C 

HoMepoM 311eMeHTapHoro HHTepsana nces~ocnyqauHoH nocne~ooa

TeJibHOCTH. 

llepBH'IHbiH BpeMeHHOH cneKTp H pe3yJibTaTbl o6pa60TKH Bbl~a

IDTC~ C nOMOmbiD COOTBeTCTBYffimHX HHTeJl41eHCHbiX 6nOKOB Ha 

UH~pone'laTb /I..UI/ HnH nep~oneHTY /llJl/. llocne OKOH'IaHH~ Bbi'IHC-
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nalUJPOrpeiOGi : 

Y CT8HOBK8 JtHT8pB8Jf8 
:BpeMeHJI HBKOMeHM 

----1~--'"" All _jBiiBo.Q 118 ne'IBTiJ 
CALLI VG-2U I 

All 
/CALL~O.II HS nap-~ 

'- "" """""'f'~_:'" ~Top lll!-IS 

Puc.2. AAzopumM pa6oJIM npozpaMMM 6bi'IUCAeHUA KoppeAAijUOHHoi1 
¢YHKijUU. 

11eHHH CO~ep)l(aHHe 3Y c6paCbiBaeTC~ H CHOBa npOH3BO~HTC~ Ha6op 

oqepe~Horo nepBH'IHOro speMeHHoro cneKTpa. 

llonHa~ nporpaMMa pa6(nw cacTeMbl 3aHHMaeT 1042 10 6auTa 

H xpaHHTC~ B llll3Y. 
06bi'IHO B cneKTpOMeTpax TaKOrO THna CHHXpOHH3aUHJI MO~y11~ • 

UHH ny'IKa c KaHanaMH BK ~OCTHraeTc~ )l(eCTKHM perynapoBaHHeM 

CKOpOCTH BpameHH~ npepbiBaTen~ B COOTBeTCTBHH C qaCTOTOH 

3a~awmero KBapuesoro reHepaTopa BK 111• B onacwsaeMoH cReTe

Me BpameHHe npephiBaTen~ npOHCXO~HT BHyTpH BaKyyMHOrO KO)I(yXa 

/H3·3a BbiCOKHX Ce'leHHH pacce~HH~ H nornomeHH~ CBepxMe~JieH

HbiX HeHTpOHOB OHH TpaHcnopTHpYffiTC~ no BaKyyMHbiM HeHTpOHOBO-
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JJ.aM/, u nepeJJ.aqa BpameHBJI oT peJJ.YKTopa K npepwBaTemo npou3-

BOJJ.BTCJI C DOMOII(LIO MarHBTHOB MYciiTLI /T .e. HeT )l(eCTKOH CBJI3B 

Me)I(JJ.Y MOTOpOM B npephi.BaTeneM/. ll03TOMy 3}J.eCL He OcymecT

BnJieTCJI perynupoBaHue cKopocTB BpameHBJI npepwBaTenJI, a,Hanpo

TBB, DpOB3BO}J.BTCJI DO}J.CTpOii:Ka WBpBHhl. KaHana BK no }J.nBTenL

HOCTB nepBO}J.a npephi.BaHBJI. C 3TOH uenLJO 6Lin pa3pa6oTaH 

CneuuanLHhi.H BpeMeHHOH KOJJ.BPOBII(BK C B3MeHJieMOH WBpBHOH KaHa

na /puc. 3/. OH cocTOBT B3 3a}J.aromero KBapueBoro reHepaTopa 

/Kr I, JJ.enuTenJI I }1,/, perucTpa wapBHhl. KaHana /PIIIK/, cxeMhl. 

cpaBHeHBJI /CC/, aJJ.pecHoro cqeTqoKa I AC/ a ycTpoii:cTBa ynpaB

neHBJI /YY /. }J,enuTenL /}1,/ BMecTe c PIIIK u CC o6pa3yeT ynpaB

nJieMwii: }J.enaTenL qacTOThl., Ha Bhi.XO}J.e KOTOporo o6pa3yJOTCJI 

BMnynLChl. KaHanLHOH cepau. 

~1: 

YnpaB.1eHlle 
AeTeKTOpH~ BX CAOM 

Puc.3. liAoK- cxeMa ape
MeHHozo KooupoBIJIUKa. 

B Haweii: CBCTeMe Bhl.6paHO N =127, D03TOMY Me)I(JJ.Y JJ.BYMJI 

CTapTOBhi.MB CBrHanaMB /CH/ }J.OJI)I(HO ynO)I(BTLCJI POBHO 127 KaHa

nOB. H3.MeHeHae nepao}J.a CH BneqeT 3a co6oii: B3MeHeHae wapaHhl. 

KaHana, a }J.nJI 3TOrO B KOHUe Ka)I(}J.OrO UBKna npOB3BO}J.BTCJI CpaBHe

Hoe MOMeHTa npuxoJJ.a CH u BMnynLca "OKoHqaHue 127 KaHana". 

YcTpoii:cTBO ynpaBneHBJI B3MepJieT BenuqaHy paccornacoBaHBJI aero 

HanpaBneHBe B B3MeHJieT Ha COOTBeTCTBYJOII(ee 3HaqeHBe CO)J.ep)l(a

HBe PIIIK, B KaqecTBe KOToporo ucnonL3yeTCJI peBepcaBHLiii cqeT

qaK. MaHoManLHoe paccornacoBaHue, Bhl.3hi.Baromee B3MeHeHue PlliK 

Ha 1, paBHo 127 MKC /npa qacToTe Kr 1 MT!l/, qTo npu Bw6paHHoii: 

cpe}J.Heii: WBPBHe KaHana B 1024 MKC COCTaBBT MeHee 0,1~. Pera

CTpaUBJI }J.eTeKTOpHhi.X BMnynLCOB npOB3BO}J.BTCJI TOnLKO B TOM 

cnyqae, ecna paccornacoBaHae He npeBLiwaeT 127 MKC. 

6 

}J,nJI KOMnneKCHOH npoBepKB CBCTeMhl. /6e3 MexaHaqeCKBX y3nOB/ 

6hl.n B3rOTOBneH 6nOK npoBepKB, BMBTBpYJOll(BH pa60TY CTaTBCTB

qeCKOrO npepwBaTenJI. OH BKJIJOqaeT B ce6JI reHepaTop nceBJJ.o

cnyqaii:Hoii: nocne}J.OBa TenLHOCTB It/, Bhl.llOnHeHHhi.H Ha 7- pa3pJI}J.HOM 

C}J.BBraroll(eM perBCTpe, TaKTOBLIMB CBrHanaMB KOTOpOrO cny)l(aT 

KaHanLHhl.e BMnynLCLl BpeMeHHOrO KO}J.BpOBII(BKa, a CTapTOBLIH 

BMnynLC npOB3BO}J.BT c6poc B BCXO}J.HOe COCTOJIHBe. BLIXO}J.HOH 

CBrHan reHepaTopa nceB}J.OCnyqaii:HOH nocne}J.OBaTenLHOCTB MO}J.yna

pyeT llOCTynaromae Ha BXO}J. CBCTeMLI }J.eTeKTOpHLie BMDynLCLI. 

200 

100 

... HUll 

L:o'l

0 

10 

500 

100 

Puc.4. Hepau'IHbli1 cneKIIP jaaepxy/ u pe3y/lbftall Bbi'IUc/leHu.R Kop

peii.RilUOHHOU ¢YHK'/lUU /BHU3y/. 
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llpaBBJlbHOCTb pa60Tbl CBCTeMbl npoaepJIJiaCb B .ABYX pe)I(BMaX . 

Bo-nepawx, pa6oTa nporpaMMbl Bbi'IBCJieHBJI xoppeJIJinuouuoii tjlyux

nuu npoBepJIJiaCb DpB 3aUOJIBeHBB 3Y CTpOrO B COOTBeTCTBHB C 

DCeB,AOCJiy'laBHOB UOCJie,AOBaTeJibHOCTbJO, T . e. KOr,Aa B Ka)I(,AOM 

pa3peweunoM 3JieMenTapnoM HHTepaane apeMenuoro cneKTpa co

,Aep)l(aJIOCb paBHOe 'IBCJIO BMDYJibCOB. 

Bo- BTOpbiX, CBCTeMa BCDblTblBaJiaCb UpB BMBTanBB perBCTpanHH 

CTaTHCTB'IeCKB pacnpe,AeJieHHbiX Heii:TpOHOB C 6eCKOHe'IHOB CKO

pOCTbiO. 

Ha puc. 4 npe,AcTaBJieuw pe3yJIJ.TaTw npoaepxu pa6oTw cucTeMw 

B 3TOM pe)I(HMe. lJ:aCTOTa CTapTOBbiX BMDYJibCOB paBHJIJiaCb 

100 UMn/c, BpeMJI Ha6opa CUeKTpa - 10 MUH, Ha BXO,n B Ka'leCTBe 

,neTeKTOpHOrO BMDYJibCa DOCTyUaJIH CTaTHCTH'IeCKH pacnpe,neJieH

Hble HMDYJibCbl CO cpe,nueii 'laCTOTOB 40 UMn/c. Ha Bepxueii: 'laCTH 

pBCYHKa DOKa3aH nepBH'IHbiH CUeKTp, BHH3Y ,nan pe3yJibTaT Bbl'IBCJie

HHJI KOppeJIJinHOHHOH tjlynKnHH. 

B 3aKJIJO'IeHHe aBTOpbl C'IBTaJOT CBOBM npBJITHbiM ,noJirOM 

no6naro,napBTb r .ll.Xyxoaa 3a no.n.nep)I(KY B p11,n neuuwx coaeToB. 
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