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8 CBR3H C B03MO*HYM HecoxpaHeHHeM 6apMOHHOro aapRAa B noc
neAHee apeMR o6c)'licAaeTCJI aonpoc o6ocqMnnRitMRX Hei1TpoHa, Ko
TOPYH, .KaK ABYXKOMnoHeHTHaR 4aCTHata, nepMOAM4eCKH npe6YaaeT 
B HeHTPOHHOM' M aHTMHeHTpoHHOM COCTORHMRX/l-:-4/~ 3TO .CBOAHTCR K 
cneAYIOIJteMy: ecmt a MoMeHT apeMeHH t =0 HMeeTCR ·· N (0) Hei1Tpo
HOB, . -To a nocneAYIOIJteM N'(t} H3 HHX 6yAYT aHTMHeHTPOHaMH H 

111 

. rAe Am- paaHOCTb Mace ABYX .. co6cTBeHHbiX cocTORHHH ocatHMHpytO-. 
~qero HeHTPOHa, ILH- ero 3HeprHR.BO BHewHeM MarHHTHOM none, 
a OCTanbHble 0003Ha4eHHH TPaAH~HOHHbl. 3Ta ~pMyna cnpaBeAnHBa 
AnR Hei1TpOHOa a eaKyyMe H npH ycnoBHH ILH>>Amc 2 ; oiia He Y4H
TbleaeT pacnaAa HeHTPOHOa. 

CornaCHO OateHKaM, npOH3BOAHMbiM Ha OCHOBe M3MepeHHOrO npeAe~ 
na CTafiHnbHOCTH npOTOHa H COBpeMeHHbiX TeOpeTH4ecKt.iX npeACTaa
neHHH, pac~qenneHHe Am c 2 CTOnb Mano I - 1 o-2038 no Ill, ' - 1 o-23 38 . 

. no/21 ·· H Aa*e · -1 0-5438 no IS/ I, 4TO, ecnH npaebl · TeopeTHKH, o6-
'Hapy>KeHHe HeHTPOHHbiX OCitMMR!tHH RBnReTCR BeCbMa cnO*HOH 3aAa-
4eH, a COOTBeTCTBYIDiltHe 3KCnepi1MeHTbl 15,6/ aecb.Ma AOporOCTORiqH-
M11. J.1MeR B BI1AY,Hea6contOTHOCTb HaWHX· 3H.aHHH. H pewa101qy10 ponb 
3Kcnepi1MeHTa, _Mbl pew11i1H AOCT_aT04HO npocTbiMH cpeACTBaMH npoaecn1 
n011CK aHTHHeHTPOHOB B Hei1TpOHHOM ny4Ke peaKTOpa J.16P-30 H nony-
411Tb .3KCnepi1MeHTanbHYIO OateHKY aenH4HHbl Amc 2 • . .. 

Topeat.BaKYYMI1POBaHHoro Hei1TPOHOBOAa AHaMeTpoM 400.MM~ Haxo
Afllli11HCfl Ha paccTORHIIi11 10,5 MoT aaMeAnHTenR peaKTopa, aaKpbl

.aancR'anKiMHHI1eBbiM A11CKOM.Ton~qi1Hoi1. 13 MM. Apyroi1 AHCK TOnlq11HOi1 
6 MMYCTaHaanl-iaancR. BHYTPH He~TpoHoBoAa Ha paccTORHI111 69,7 M 
OT peaKTOpa. 6naroAapR.fiOnbWOMy·ce4eHHIO aHHI1rHnfllt11H aHTI1Hei1T
pOHOB B BelqeCTBe 'nepBbiH AI1CK onpeAenfln MeCTO, rAe ny40K fibln . 

. 411CTO Hei1TpOHHbiM, a BTOpOH A11CK cny>KI1n 6bl paA11aTopOM aapR*eH
HbiX ni10HOB np11 nonaAaHI1H" B Hero aHTI1Hei1TpOHOB. CHapylKI1 . 
HeHTpOHOBOAa Y,BTOporo AHCKa B 3alqi1Te H3 CBI1Hata H napat1lHHa 
C 84 C HaXOA11nCfl Kp11CTann NaJ(Tl) A11aMeTpOM 15 CM 11 BbiCOTOH 
10 CM; KOTOpbiH np11 nopore A11CKPI1MHHaatl111 :-- 30 M38 AOn>KeH 6bln 
peri1CTpl1pOBaTb TOnbKO aKTbl.aHH11rl1nflltl111 B paA11aTope C aepORT
. HOCTbiO. - 5% 11 KOCMI14eCKI1H t1lOH. 

B CTanb.HOH Tpy6e Hei1TpOHOBOAa y ofiOHX AI1CKOB Ha rny611HY 
AO 7 M 6b1J10 113MepeHO MarHHTHOe none·, KOTOpoe Ha411Hafl C 2-3. M 
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OT OTKpbtToro KOH~a Tpy6bl oKa3anocb e npe,qenax ~ 20% o,qHopo,q
HbiM 11 HaripaeneHHbiM no ee OCI1. Ycpe,qHeHHaR HanpRmeHHOCTb nonR 
COCTaB11na 0, 127 3. C y4eTOM :nora nOnR 11 TOro <!JaKTa, 4TO 
paCCTORHI1e Mem,qy ,CII1CKaMI1 COCTaBnReT 0,85 OT nonHOH nponeTHOH 
6a.3bt, nony411M ,qnR apryMeHTa CI1Hyca e ¢lopMyne /1/ 3Ha4eHI1e 
t/1,01, r,qe t -epeMR nponeTa HeHTPOHOB OT peaKTOpa ,qo BTOporo 
,C111CKa, BblpameHHOe B MC. Ha PI1CYHKe noKa3aH cneKTp HeHTPOHOB 
B ny4Ke 11 0m11,qaeMbiH a·C~I1nm1pyi011111H BbiXO,q · ni10HOB, MaCWTa6 KOTQ
poro cornacHo /1/ onpe,qenReTcR Kea,qpaToM OTHoweHI1R ~mc~~H. 

B Te4eHI1e 81 4aca 6blno npo~e,qeHO"I13MepeHI1e epeM~HHoro pac
npe,qeneHI1R 11Mnynbcoe ,qeTeKTopa oT HYnR ,qo 246 Mc. PeaKTOP 
pa6oTan Ha MOIIIHOCTI1 20 KBT C 4aCTOTOH BCnbiWeK 4 r~. H114ero, 
KpoMe poeHoro KOCMI14eCKoro ¢loHa, e cneKTpe 11Mnynbcoe o6Hapy-

. meHO He 6btno. HHTeHCI1BHOCTb ¢lOHa COCTaBn.Rna -2,4 11Mnynbca 
B CeKyH,qy. 

KaK BI1,CIHO 113 PI1CYHKa, ,qnR YCTaHoeneHI1R eepxHeH rpaHI1~bl 11H
TeHCI1BHOCTI1 OC~I1nnR~I1H BblrO,qHO BOCnOflb30BaTbCR TOflbKO. nepBOH 
BOflHOH, taK. KaK np11 y4eTe nocne,qyi011111X BOflH 11X CYMMapHaR nno
llla,qb. eo3pacTaeT Me,qneHHee, 4eM ee ·awi16Ka, paeHaR Kea,qpaTHOMY 
KOPHIO 113 ¢lOHa. 411cno aHTI1HeHTPOHOB B rnaBHOH 4aCTI1 nepepH" 
BOflHbl, 3aperi1CTpl1pOBaHHbiX 3a BpeMR 113MepeHI1R T, MOmHO 3ani1CaTb 
cne,qyl0liii1M o6pa3oM: 

..• 2 2 8 .. . .· ... 

N' =eaTSW(~mg-)2 f' J(t) sin 2(t/1,01)dt,.. /2/ 
. ~ 0,3. 

r,qe E =0,05 - 3¢l¢leKTI1BHOCTb peri1CTpa~l111 aKTOB aHHI1rl1nR~I111, 
a•=O, 75 -· ocna6neHI1e noTOKa HeHTPOHOB nepBbiM ,C111CKOM 11 B03,qy

XOM Mem,qy peaKTOpOM 11 3TI1M ,CII1CKOM, S - nno111a,qb pa,ql1aTopa, 
W - MOliiHOCTb peaKTOpa, J (t) - .cneKTpanbHaR nnOTHOCTb nOTOKa 
HeHTPOHOB, noKa3aHHaR Ha pl1ciHKe. B yKa3aHHOM 11HTepeane cneKT
pa 6blno 3ape~I1CTPI1POBaHo 6973 11Mnynbca, a ¢loH ,qnR 11HTepe~na 
TaKOH WI1PI1Hbl, onpe,qeneHHbiH no y4aCTK~ cneKTpa 50 j246 MC, 

. r,qe npaKTI14eCKI1 HeT HeHTpOHOB, 
10010 \0 O,l 0,04 E/3B/ cocTaenRn 7004+10 11Mnynb~OEi. TaKI1M 
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o6pa3oM·, . ,qnR N"""' 6btno nony4eHo 
3Ha4eHI1e -31~84. npi1HI1MaR, 4TO Ha 
YPOBHe O,CIHOro CTaH,qapTHOro OTKno-

3aBHCHMOCTH nnOTHOCTH DOTOKa 
HeHTpOHOB J (t) B DY'JKe lfBP-JO /7 ~;; 
Ha paCCTOHHHH 70 M OT peaKTOpa'·::.o<. 
/cnnomHaH nHHHH/ H ¢YHK~HH 
J (t) Sin 2(t/1,01) /nyHKTHpHaH nHHHH/ 

30 t(Mc) · oT speMemi' nponeTa t • . · 
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HeHI1R N< 84, 11 no,qcTaenRR e /2/ 411CneHHble 3Ha4eHI1R napaMeT~ 
poe 11 I1HTerp11py~, Mbl nony411nl1 o~eHKy ,qnR M~KCI1ManbHoro 411cna 
aHTI1HeHTPOHOB Ha O,CII1H na,qai011111H. HeHTPOH (~mc 2 I~ H)2 < 1 '7 ·1 o-10. 
OTKy,qa np11 H =0, 127 3 cne,qyeT, 4TO · · 

. ~mc 2 
< 10-1

.
7 :B. /3/ 

np11 OTCYTCTBI111 BHeWHI1X noneA OC~I1flflR~I111 CB060,qHoro HeihpOHa 
. 2 

,qonl!<Hbl npo11cxo,q11Tb no aaKOHY sin 2(~t·c. t) = .. sin 2(t/r _, }, r,qe · . · _ nn . 
rnn - ~~paKTepHoe epeMR nepexo,q~ HeHTPOH-aHTI1HeHTPOH B a6co
fliOTHOH n~cToTe. Tor,qa /3/ 3~e11eaneHTHO 

T- >' 66 C, nn - /4/ 

4TO COOTBeTCTSyeT nep11o,qy OC~I1·nnR~11H 6onee .:. 200 C • lSI 
TaK11M o6pa3oM, nepebtH 3Kcnepi1MeHTailbHbiH npe,qcn r -· >0, 1 c , 

~ . .· . nn ~ 

nony4eHHbiH 11CXO,CIR 113 epeMeHI1 xpaHeHHR YflbTpaXOflO,CIHbiX HeHTPOHOB 
e cocy,qax, yeenH4eH no4TI1 Ha 3 nopR,qKa, 11 ,qnR ,qanbHel1wero 
YT04HeHHR ~TOH eenH411Hbl Heo6io,q11Mbl 6onee 4YBCTBHTenbHble YCTa-
HOBKH. . 

nocne Taro, KaK 3Ta pa6oTa 6btna no,qroToeneHa K ne4aTI1, .HaM 
cTan 11aeecTeH pe3ynbTaT r nn·> 2500 c 191, nony4eHHbtH Ha ocHoee 
3KCnepi1MeHTanbHOH O~eHKI1 OTHOWeHHR 411Cna aHT11npOTOHOB, o6pa-
3YIOIIIHXCR aa C4eT pacna,qa aHTI1HeHTpOHOB, K 411Cny npOTOHOB 
B KOCMI14eCKOM 113ny4eHI111. 3TOT peaynbTaT Onl1paeTCR Ha' paCC411-
TaHHbie aBTOpaMI1/9/ nnOTHOCTb HeHTPOHOB 11 3¢l¢leKTHBHOe MarHI1T
HOe none e KOCMoce, a·TaKme Ha. pR,q npe,qnonomeHI1H 11 RBnReTCR 

.MeHee npRMbiM, 4eM o~eHKa /4/ •. · ·· · 
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