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J.1BaHeHKO A.l-1. 13 - 11027 
EnoK KOHTponSI H ynpaBneHHSI cneKTpOMerpoM nonllpH30BaHHbiX 

HeHTpOHOB H Slaep 

OnHcaH 6noK an11 KOHTpOnSI H aHCTaHllHOHHoro ynpaBneHHSI cneKrpoMerpoM 

nonQPH30BaHHbiX HeHTpOHOB H Slaep, npHMeHSieMblH B 3KCnepHMeHTaX Ha peaK­

TOpe J.1EP-30. EnoK coaep>KHT 11 ceMHaeKaaHbiX C'IE!T'IHKOB, norn"'eCKyJO cxe­

MY ynpasneHHSI, aBTOMa TH'IeCKHJI BbiBOQ HHijlopMaUHH Ha llH$pone'laTb II n03BD­

~SieT ocywecTBnHTb aHCTaHUHOHHOe ynpasneHHe ycTaHOBKOH Ha paCCTOSIHHH 

1 KM, a TaK)I(e aBTOMaTH3HpOBaTb anHTenbHbiH npoueCC 3KCnepHMeHTa. 

Pa6ora BblrrDnHeHa B na6oparopHH HeiiTpOHHOH ¢lH3HKH OIHII-1. 

Coo6aae••e ocn.e ... •e-oro -cTaTYT& uepaw:& accae.ao ... .a .. llY6- 1977 

Ivanenko AI. 13 - 11027 

Unit for Monitoring Remote Control of the Spectrometer 
of Polarized Neutrons and Nuclei 

A unit for monitorin~?, and remote control of the spectrometer of 

~
olarized neutrons and nuclei is described vvhich is used in experi­
ents on the IBR-30 reactor. Neutrons are polarized by the proton 
rget (LMN of 64.50-17 mm 3 in volume) located in the magnetic 

ield of 1.9 T and T=0.9 K. Inversion of the neutron beam polariza­
ion direction is brought about by turning both electromagnet and 

~
ryostat (including the polarized target) by 180°. This u;,it is 

uipped vvith 11 counters and logical circuitry allowing both a self­
ding mode of operation and on-line control by a TPA-i computer. 

t also provides for automatic transfer of output data to a digital 
printer. 

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

Commuutcation of tbe Joint Institute for Nuclear Research. Ouboa 19'7'7 
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1. HA3HA qEHHE YCTPOilCTBA 

B :nccnepsweHTax c nonJipBJOBaHHLIYB HeiiTpoHaYB/ t/ Ha 
peaKTope HB P ~ 30 o'leHJ. B8.)1(HO BYeTJ. HenpepLIBHLiii .ns­
CTaHUBOHHLIH KOHTpOnb Ja nonJipB3aUBeii HeiiTpOHHOrO nyq­
Ka, BeCTB BHTerpanbHOe HaKonneHBe He06XO,l\BYOH BH«ilopwa­
UBB BO BpeYJI 3KCnepBYeHTa, a TaiOKe ,l\BCTaHUBOHHO 
ynpaanJIT:b cscTewoii 6LicTporo peaepca nonJipBJaUBB B aa­
TOHOYHOU BnB aBTOUaTB'IeCKOY UBKne B3YepeHBH C UOYO­
IUbiO 3BM 'IPA-i.OCHOBHaJI BHcllopuauBJI BaKannsaaeTCJl B na­
MJITB 'IF.A-i ,a B HeKOTOpLIX 3KCnepBYeHTaX - B B M3Y- 4096, 
c nocne,nyiOJUeii o6pa6oTKoii apeweHHLIX cneKTpoB Ha 
B3CM-4. 

Pa6oTa 'IPA-i B 3TOY pe)I(BYe onscaHa B /a/.B HaCTOJIJUeii 
CTaTJ.e npBBO,l\BTCJl OUBCaHBe 6nOKa KOHTpOnJI B ,l\BCTaH­
UBOHHOrO ynpaBneHBJl cneKTpOYeTpOY nonJipB30BaHHLIX Heii­
TpOHOB B JI,nep. BnoK JaHBYaeT cTaH,napTHYIO cToiiKy B 
BYeeT 11 CeYB,neKa,l\HLIX C'leT'IBKOB, norB'IeCKYIO CXeYy 
ynpaaneHBJl BnB OT 'IPA-i , BnB B aBTOHOMHOY pe)I(BYe pa-
60TLI, a TaiOKe aBTOYaTB'IeCKBH BLIBO,l\ BH«ilOpYaUBB Ha 
uscllpone'laTJ. so apeuJI 6LicTporo peaepca nonJipBJaUBB 
HeiiTpOHHOro ny'IKa /3/. 

2. EJJOK- CXEMA H liPHJil!Hll PAEOTJJ 

CTpyKTypuaJI cxewa 6noKa KOHTponJI B .nscTaBUBOHHoro 
ynpaaneHBJI cneKTpoueTpow noKaJaHa Ha puc. 1. 

B 3KcnepsweHTanJ.HOM Jane peaKTopa HBP-30 Ha pac­
CTOJIHBB 1 KM OT B3UepBTenbHOrO UeHTpa na6opaTOpBB 
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HRXO~JITCJI MOHHTOphl HenonJipH30BRHHOrO M1 H nonJipH30· 
saHHoro M2 ny'IKOB HeB:TpoHos, 200-nHTPOBhiBlKli~KocTHhiB 
~eTeKTop ,lJ, /4/ H cHcTeMa 6blcTporo pesepca HanpasneHHJI 
non.llpH3RIJ;HH HeBTpOHHOrO ny'IKa/ t/. C fiOMOIIJ;biO CHCTeMhl 
6biCTporo pesepca 3neKTpOM~rHHT H KpHOCTRT C nonJI­
pH30BaHHOB npOTOHHOi: MHIUeH&IO, o6IIJ;HM BeCOM 8 •oHH, 
nepHO~H'IeCKH fiOBOpa'IHBRIOTCJI Ha 180° BOKpyr BepTH· 
Kan&HOH OCH, OCYIIJ;eCTBnJIJI TeM CRMhiM 6biCTpbli: pesepc 
non.llpH3RIJ;HH Hei:TpOHHOrO ny'IKa. fiocne no~rOTOBKH cneKT· 
poMeTpa K 3KcnepHMeHTY OT 6noKa ynpasneHHJI li Y- 1 no­
~aeTCJI KOMRH~a HR YCTRHOBKY nonJipH30BRHHOB npOTOHHOH 
MHWeHH llM s Ha'lan&Hoe nonmKeHHe, ycnosHo Ha3blsaeMoe 
napannen&Hoi: opHeHTau;HeA ny'IKa Hei:TpoHos. OTseTHhiA 
CHrHan OT llM fiOCTynaeT B liY ·1, KOTOphli:, B CBOIO O'le­
pe~&, 4lopMHpyeT KOMaH~Y "nycK TPA-i ", OTKphlsaeT KniO'I 
K4 ~.II npoxo~eHHJI CTapTOBhiX HMnyn&COB OT peaKTOpa 
H no~aeT npH3HaK • ~n Ha M3Y. CTapT- cTonoshiA TpHrnip 
Tr1 OTKphlsaeT sxo~Hhle 4lopMHposaTenH B<P H KniO'IH Kl. 
B pe3yn&TaTe 3Toro HH4lopMau;HJI nocTynaeT Ton&Ko B nep­
syiO nonOBHHY naMJITH MRWHHhl H M3Y, a TRKlKe B He'leTHhle 
c'leT'IHKH C'l 1,3 ,5, 7. B cHny KOHCTPYKTHBHhiX oco6eHHO­
cTeA TPA-i qepe3 Ka~hle 20 c npoH3BO~HTCJI nepe3anHc& 
nocTynaiOmeA HH4lopMau;HH s pa3nH'IHhle yqacTKH naMJITH/2/, 
no3Towy Ha speMJI nepe3anHcH liY -1 6noKHpyeT B<P H K4. 
,fiocne TpeXMHHYTHOrO Ha6opa CTapTOBhiX HWnyn&COB C 
1TPA-i fiOCTynaeT KOWRH,Ila Ha YCTRHOBKY llM B nonolKeHHe 
C RHTHnapannen&HOi: OpHeHTau;Hei: Hei:TpOHHOrO ny'IKR. QHKn 
H3MepeHHi: fiOBTOp.lleTCJI, HO HH4lopWaiJ;HJI ylKe fiOCTynaeT 
s 'leTHhle c'leT'IHKH C'l 2,4,6,8 H so BTOPYIO nonoBHHY 
naMJITH MRWHHhl H M3Y. llocne Ha6opa 'leTHOrO KOnH'Ie­
CTBa IJ;HKnOB, onpe,llen.lleMoro nepeKniO'IaTenew B1, HH-
4lopwau;HJI CO C'leT'IHKOB B ,lleCJITH'IHOM KO,Ile BhiBO,IlHTCJI 
HR u;H4lpone'laT&/5/.,lJ,nJI 3TOrO CHrHan "CTOn", COOTBeTCT· 
ByiOIIJ;Hi: Ha'lany nosopoTa llM, onpoKHAWsaeT TpHrrep Tr 1 
H npH cosna.AeHHH noTeHu;Hanos Tr 1 H nc ynpasnJIIOIIJ;Hi: 

HMnyn&c nocTynaeT qepe3 KniO'I K2 s JiY-2. TpHrrep JiY-2 
oTKphlsaeT K3, H 6noK onpoca :60 qepe3 3MHTTepHhle no­
BTOpHTenH H C'IHThiBaiOIIJ;He KniO'IH CK nocne~osaTen&Ho 
onpaWHsaeT c'leT'IHKH. O~HospeweHHO c Ka~hiM HMnyn&­
coM onpoca Ha neHTe u;H4lpone'laTH ne'laTaeTcJI H HoMep 
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caMoro cqeyqaKa. Ilocne awao.D,a aal!lopMaUHH c nocne.D,Hero 
cqeTqaKa li Y- 2 3aKpwaaeT Kmoq K3 H c6pacwaaeT Tparrepw 
TIC a acxo.D,Hoe cocTOJIHHe. Bwao.D. HHI!lopMAUHH Ha ual!lpo­
neqaTL 3aHHMaeT 9 C H npOH3BO.D,HTC.II BO BpeMJI 6biCTporo 
peaepca nomlpH3aUHH. B TeqeHae Tpexqacoaoii cepaa H3Me­
peHHH HHI!lopMaUHJI Ha Cq 1 -:-8 cyMMHpyeTCJI H, nocne nepe­
.D,aqa Ha 3BM li3CM -4 HaKonneHHbiX a naMJITH TPA-i cneln­
poa, no carHany "c6poc" ace cqeyqaiCH B03BpaxuaroTCJI B 
HCXO.D,HOe COCTOJIHHe, T. e. 6JIOK no.D,rOTOBJieH K CJie.D,YIOIUeMy 
3Tany H3MepeHHH. IIoJIHoe qacno cTapToawx HMnynLcoa 
peaiCTopa HaKannaaaeTCJI a Cq 11 a TeqeHHe Tpexqacoaoii 
CepHH H3MepeHHH He3aBHCHMO OT OpHeHTaUHH nOJIJipH30BaH­
HOH npoTOHHOH MHWeHH. CqeTqHKH Cq 9 H Cq 10 npe.D,Ha3-
HaqeHw .D,JIJI H3MepeHHJI CTeneHH nOJIJipH3aUBH HeiiTpOHHOrO 
nyqiCa, onpe.D,eJIJieMoii no 3414leKTY O.D.HOKpa THoro nponycKa­
HHJI /B/: 

•=~-Jo, 
Jo 

/1/ 

r.D,e J
0 

H J - HHTeHCHBHOCTH HeiiTpOHHOrO nyqKa, npowe.D,­
wero qepe3 HenOJIJipH30BaHHYIO H nOJIJipH30BaHHYIO MHWeHL. 

B .D,aHHOM cnyqae Cq 10 3a.D,aeT apeMeHHOH HHTepaan, 
B TeqeHHe KOTOporo Cq 9 perHCTpHpyeT OT MOHHTOpa M2 
HeHTpOHbl, npoWe.D,WHe qepe3 nOJIJipH30BaHHYIO npOTOHHyro 
MHWeHL. CTapTOBbiH HMnyJILC OT liY -1 onpOKH.D,biBAC r 
TpHrrep B liY-3, OTKpbiBaJI TeM CAMbiM KJIIOqH K5. IIOCJIC 
Ha6opa onpe.D,eJieHHoro qacna HMnyJILCOB B Cq 10 Kmoqa 
KS 3AKpwaaiOTCJI H no HHI!lopMaUHH, HaKonneauoii B Cq 9, 
COrJiaCHO /1/ onpe.D,eJIJieTCJI nOJIJipH3aUHJI HeBTpOHHOrO 
nyqKa. 

~JIJI npoaepKH a HaJia.D.oqHwx pa6oT nepeiCmoqaTeJieM 
B2 MO)I(HO BKJIIOqHTL B uenL HMHTaTOp peaepca nOJIJipH3a­
UHH HPII, npHHUHnHaJILHAJI cxeMa KOToporo noJCa3aHa Ha 
puc. 2. HMHTaTop co.D,ep)I(HT reHepaTop /T1,T2/, cxeMy 
ynpaaneHHJI /T3, T4, TS/ H acnonHHTeJILHble pene /P 1 H 
P2/, C nOMOIULIO ICOTOpbiX HMHTHpyeTCJI pa6oTa CJIO)I(HOB 
no ICOHCTPYICUHH CHCTeMbl peaepca nOJIJipH3AUHH. IIepHO.D. 
nOBTOpeHHJI HMnyJILCOB reHepa Topa peryJIHpyeTCJI nepe­
MeHHbiM pe3HCTopoM R2. Ha puc. 3 noiCa3aHa apeMeHHaJI 
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Puc. 3. BpeMeHHQJI ouazpaMMa pa6o•bl UMU•a•opa. 

AJiarpaMMa, xopowo anmocTpapyJOIQaJI pa6oTy BMBTaTopa. 
~· nposepxa pa60Tiol ,nexa.n, a TaiOKe cacTeMw swso.na 
HHWOPMaUHB co cqeyqaKOB Ha uawponeqaT& npe,nHa3Haqea 
KOHTpon&Hhli reaepaTop I puc. 4/. llepexmoqaTeneM B3 
3a,naeTCJI nepao.n nosTopeHBJI reaepapyeMwx HMnyn&cos 
B ,llBana3oHe 101 + 10 6 c -l. 
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Onacaaawi Bhlwe 6noK KOHTpon• H ,nacTaHUBOHHoro 
ynpasneHHJI cneKTpoweTpow ycnewao acnon&3yeTCJI B npo­
,noiDKHTen&HhiX no speMeHH 3KcnepaweHTax c nonJlpB3oBaH­
HhiMH HeATpOHaMH, npoBO,nHMhiX B Jla()opaTOpHH HeATpOHHOi 
WH3HKH. B Jaxmoqeaae asTop cqayaeT csoaM ,nonrow no-
6naro,napHT& B .ll.An$aMeaxosa a JI.Ii .llaxen&aepa 3a 
noneJHhle coseTw, a C.H.HerosenoBa a M.C.JIJBHUKYIO 
Ja TexaaqecKyJO noMOIQL B pa6oTe. 
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