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QrrpeaeneHIIe rrapaMeTpOB H9HTpOHHbiX p930HaHCOB llpllaiiH C IICITOnb-

30BaHII9M pa3aeneHHbiX II30TOITOB rrpeacTaBnHnO IIHTepec B CBH311 C OTCYTCT

BII9M rroapooHhiX aaHHhiX anH sTIIX Haep Ill. B HaiiieM pacrropH>KeHIIII IIMe-

nocb 11,8 r 1130Torra 
191

'/r c o6orameHIIeM 82% 11 24,6 r 1130Torra 
193

/r 

c o6orameHIIeM 98%. C 9TIIMII o6pa3uaMII Ohinll rrposeaeHbi 113MepeHIIH pa

allaUIIOHHoro 3axBaTa H9HTPOHOB. 

M3MepeHIIH rrposoallniiCh Ha HenTpOHHOM rryqKe IIMrrynhcHoro peaKTopa 

MEP-30 s pe>KIIMe paooTbi c IIH>KeKTopoM 
121 • Pa3peiiieHIIe rrp11 rrponeTHon -. oa3e 500 M COCTaBnHnO 8 HCeKIM. B KaqeCTBe aeTeKTOpa paallaUIIOHHoro 

3aXBaTa H9HTpOHOB IICITOnb30BanCH C9KUIIOHHpOB8HHbiii >KIIaKOCTHbiA CUIIHTIIn

nHIIIIOHHhlil neTeKTOp /3/ OO'b9MOM 210 niiTpoB, HM9IOIIIIIA UllnHHllpHqecKHH 

KaHan snonb ocH rryqKa HenTpoHoB. qyecTBIITenhHhiH oo'heM neTeKTopa 

COCTaBnHnH 6 CHMMeTpMqHO paCITOnO>K9HHbiX C9KUMH, Ka>KaaH 113 KOTOpb!X 

rrpOCMaTpiiBanaCb llBYMH cpoTOYMHO>KMTenHMII <1>3Y -49. 3neKTpOHHKa neTeKTO-

pa IT03BOnHna OTOMpaTb HMrrynhCbl OT Ka>KllOH C9KUIIII, ne>Kaiii119 Bbiiiie 3anaH-

Horo rropora, a TaK>Ke periiCTpllpoBaTh llBOHHbi9 II TpOHHbie COBrraneHIIH Me>K

ny niOobiMII ceKUIIHMII. Ha p11c. I rrp11eeneHhi yqacTKII arrrrapaTypHbiX crreKTpoe 

191
[r 11 

193
Jr , rronyqeHHhiX B pe>KIIMe nsoiiHhiX cosrraaeHIIH. 
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Pn:c. I. YqacTKH annapaTypHbiX cneKTpoB 

191Jr H • 1931r 
, nony'ieHHbiX 

B pe}f(HMe JlBOHHbiX COBII8JleHHHo 

flnO!Il8Jlb peaoHaHCa Ha SKCIIepHMeHTanbHOll: KpHBOll: IIpH Bbl'iTeHHOM 

<j>oHe OIIHCbiBaeTCSI Bbipa}f(eHHeM 

....... 

IN. 
i 1 

r 
II (E ) £ --=..L A r (I) 

rJle II ( E ) -qn:cno Hell:TpoHoB, naJlaiOmHx Ha o6paaeu aa BpeMSI HaMepeHHSI 

Ha eJlHHH'iHbiH HHTepBan SHepi"HH j l -a<l><!>eKTHBHOCTb perHCTpaUHH aKTa 

p8JlH8UHOHHOI"O aaxBaTa Hell:TpDHa, ry H r -paJlH8UHOHH8SI H IIOnHaSI lliHpHHbl 

peaoHaHca; A -nnomaJlb peaoHaHcHoro npoBana Ha KpHBoi% nponycKaHHR. 

IlpoHaBeJleHHe II( E ) £ HaxoJlHnocb nyTeM onpeJleneHHSI BenH'iHHbi A 

Ha JlOIIOnHHTenbHOI"O HaMepeHHSI nponyCKBHHSI JlnSI HeCKDnbKHX peaoHaHCOB 

c rn << r y • JlnSI KOTOpbiX OTHOIIleHHe ry I r 6nHaKo K e)lHHHUe H npaKTH-

qecKH He aaBHCHT OT BenH'iHHbl r n 

II (E)£ IN. 
1 

H r y • Tor)la 

r 
I --=..L A r 

4 

Ha ( 1) cneJlyeT, 'iTO 

' 

~ ,I 
I 
.·,~ ~·· 
. I 

)'' 
~ 
~ 

t• 

' ·~: 

" 

:·1!: 
,11'11 

:}~~· 

fY 
~ 

3HepreTH'ieCKHt!: xoJl II (E ) onpeJlenHncH c rroMO!IlbiO Tom 

'iHKa. llnR KOHTpOnSI IIOCTOSIHCTBa a<l><!>eKTHBHOCTH JleTeKTDp 

peaOH8HCOB IIpOBOJlHnHCb HaMepeHHSI p8JlH8UHOHHDI"O aaxBa~ 

I"HCTpaUHH OJlHHO'iHbiX HMIIynbQDB K8li<JlOt!: CeKUHH C BbiCOKI 

( 3 M SB) H B peli<HMe JlBOt!:HbiX H TpOll:HbiX COBIIa)leHHt!: Mel 

HHaKHM IIOpOI"OM ( 0,5 H 0, 2 M 9B COOTBeTCTBeHHO) • 0THOIIl 

peaOH8HCOB1 nony'ieHHblX B paaHbiX peli<HM8X1 OKaaanHCb C• 

B IIpeaenax CT8THCTH'ieCKOll: TO'iHDCTH - LlnSI 6onblliHHCTBa 

Xyll<e 5%, 3TO noaBonHnD C'iHT8Tb a<jJ~eKTHBHOCTb IIOCTOSIH. 

TO'iHDCTbi01 a o6maR HeonpeaeneHHOCTb npoHaBeJleHHH II ( 

oxono 10%. 
19 

TonmHHbi Hcn6nhaoBaHHbiX o6orameHHbiX o6paauoB 

TaBnRnH 3,5 • 1020 
H 8, 7' 1020 SIJlep HaOTOIIal CM2 COOT Be~ 

r 
3xcnepHMeHTanbHbie BenH'iHHbi IN; I II( E)£=-1! A 

OOOHX HaOTOIIOB B TaonHU8X J H 2 BMeCTe C 9HeprHSIMH p• 

cnyqae, KOI"Jl8 rn << r y , M D}f(HO nony'iHTb Ha Bbipal!<eH 

g r n pea OH8HC81 He IIpHBneKaSI K8KHX-nHOO JlDIIDnHHT~nbHbi: 

ry • HaMH HCIIDnbaoBanocb aHaqeHHe ry = 80 M9B 0 a, 

na I 1 I. Ilony'ieHHbie T8KHM o6paaoM BenH'iHHbl g r n T8K 

Ta6nnuax 1 H 2. 

Hat!:JleHHhie B axcnepHMeHTe aHeprHH peaoHaHcoB noa 

rpa<j>HKH HapaCT8IO!Ilei"O 'iHCna ypDBHeli, npeJlCTSBneHHbJe H· 

aenHTb cpeJlHHe paCCTOSIHHH D Me}f(Jly ypoBHSIMH JlnSI HaD 

193'lr , paBHbie CODTBeTCTBeHHD(3,4 :!:_ 0,2) 9B H (7,5 ' 

Ornn:6xn: BenH'iHHbi D BKniO'iaiOT HeonpeaeneHHDCTb, 

CT8THCTHKOJ1: 'iHCna ypOBHell: 
141 , H BepOHTHOCTb nporrycKa 

5 
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3.aepreTJI'IeCKHft xoJl TI ( E ) onpeJlemmcH c noMoiUbiO To.aKoro 5op.aoro c'leT-

'IHKa, llnH KO.!ITpOnH ITOCTOH.IICTBa a~eKTMBHOCTH JleTeKTOpa JlnH paanH'IHbiX 

peao.aa.acos npoBOJlMnHcb HaMepe.IIMH pa)luauuo.a.aoro aaxsaTa B pemHMe pe

rHcTpauHM OJlM.IIO'I.IIbJX HMrrynbC:OB K8mJloft CeKUMH C Bb!COKHM rropOI'OM 

( 3 Mas) M B pemMMe JlBOft.!IbiX M Tpoft.!Ib!X COBITBJle.IIHft MemJly CeKUHHMH C 

HH3KMM nopOI'OM ( 0,5 M 0, 2 M aB COOTBeTCTBeHHO) o 0T.IIOIIIe.IIMH rrnoiUaJlefi 

peao.aa.acos, nonyqe.a.ahiX B paa.abiX pemHMax, oxaaanHCb cosnaJlaiOIUHMM 

B rrpeaenax CT8TMCTH'IeCKOft TO'I.IIOCTH - JlnH OOnbiiiM.IICTBa pe30H8HCOB He 

xyme 5%, 3TO IT03BOnMnO C'IMT8Tb a~~eKTMBHOCTb ITOCTOHH.IIOfi C YKB3BHHOft 

TO'I.IIOCThiO, a o5maH .aeonpeJlene.a.aocTb npoMaBeJleHMH II ( E) f cocTaBnHna 

oxono 109'<>, 

191 193 
TonruH.IIbi Mcnonbaosa.aHbiX o5oraineHHhiX o5paauos '/r M '/r 

TBBnHnH 3,5 • 10
20 

M 8, 7' 1020 HJlep H30TOrra/ CM2 COOTBeTCTBeHHO, 

r 
3KcnepMMe.IITanh.!Ihie senH'IH.!Ihi I Ni I II (E) E=-jl A rrpHBeJleHbi JlnH 

coc-

oooHx HaoTonos B Taonuuax 1 H 2 BMecTe c a.aeprHHMH peao.aa.acos, B 

cnyqae, KOI'JlB rn << r y t M Om.IIO rrony'IHTb H3 BbipameHHH ( J) 3Ha'leHHe 

g r n peaona.aca, He rrpHBneKaH K8KHX-nMoO JlOITOnHHTenb.libiX Jl8HHbiX KpOMe 

fy . HaMH Hcnonhaosanocb a.aaqe.aue ry = 80 MaB 0 38HMCTBOB8.1IHOe 

M3 /1/, Dony'le.II.!Ible T8KHM 00p830M BenH'IHHbl g r n 

Ta5miUax 1 M 2. 

TaKme npHBe)leHbi B 

HaftJleH.!Ihie B axcnepMMeHTe a.aeprHM peao.aa.acos noasonMnH nocTpoHTb 

rpa~HKH .aapacTaiOmero 'IHcna ypos.aeil:, npe.ncTasnentrbJe Ha pHc, 2, u onpe-

191 .nenHTb cpe.n.aHe paccTOHHHH D Mem.ny ypoBHHMH nnH HaoTonos /r u 
193 '/r 

, paBHbie COOTBeTCTBeHH0(3,4 ::!:.. 0,2) 8B H (7,5 t_ 0,5) 8Bo 

01IJHOKH BenH'IH.IIbi D BKniO'IBIOT HeonpeneneHHOCTb
0 

CBH3BHHyiO CO 

CTBTHCTHKOfi 'IHCna ypOBHefi /
4
/, H BepOHTHOCTb rrporrycKa cnaobiX ypOBHefi/5/, 
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,, 
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~.·. 97.6 O.II 0.125 0.015 II.O 3.0 

jl 
223.0 0.7 

' 225.2 0.4 
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24.51 

25.04 

26.08 

41.6 

43.2 

52.6 

54.0 

69.3 

71.6 

77.8 

-. 80.8 

89.1 

98.3 

109.9 

II6.2 

123.7 

127.6 

143.5 

149.9 

152.6 

163.4 

17'+.3 

178.9 

185.7 

Tao:nHqa 2. 

HAPA:.mTPbl PE30I!AHCOB 193 I r 

D.E ~8 ~A 38 r D.(fA)38 :;r;,mB ll j!;, M3B 

2 

0.05 

0.05 

0.05 

0.09 

0.12 

0.04 

0.04 

0.2 

0.07 

0.08 

0.15 

0.09 

0.2 

0.25 

0.14 

0.15 

0.16 

0.2 

0.4 

0.2 

0.23 

0.5 

0.2? 

0.28 

3 

0.22 

0.21 

0.19 

0.122 

0.60 

0.143 

0.29 

0.48 

0.053 

0.356 

0.09 

0.10 

o.ro 
0.246 

0.102 

0.022 

0.020 

0.133 

o.rss 
0.29 

0.42 

0.12 

0.146 

0.30 
8 

4 

0.02 

0.02 

0.02 

0.0!6 

0.06 

0.016 

0.03 

0.05 

0.007 

0.04 

0.01 

0.013 
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0.04 

0.06 
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2.15 

2.1 
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2.65 

8.0 

:;;: 40 
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3.2 

13.0 
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0.8 

0.8 
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> 40 

>40 

8 

10 

>40 
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0.2 
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0.18 

0.27 
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0.45 
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201.5 

206.0 

2!3.4 

216.9 

222 

223.4 

229.0 

267.0 

272.0 

279.0 

288.0 

299.0 

309.0 

315.0 

322.0 

326 
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336 

346 

350 

357 

363 

372 

378 

380 

388 

391 

0.63 

0.65 

0.35 

0.35 

0.73 
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20!.5 0.63 0.033 o.or !.95 0.5 
206.0 0.65 0.086 o.orr 6.0 I.I 
2!3.4 0.35 0.09 0.013 6.4 I.3 
216.9 0.35 0.065 0.009 4.6 0.9 
222 0.73 0.055 0.0065 4.9 0.9 
223.4 0.37 O.I6 0.026 20.0 4 
229.0 0.38 0.!6 0.035 20.0 4 
267.0 0.5 0.025 o.on 2.0 0.9 
272.0 0.52 0.226 0.025 ~40 

279.0 0.54 0.232 0.026 ~40 

288.0 0.57 O.I7 0.02 ~40 

299.0 0.57 0.08 0.0!4 8 I.6 
309.0 0.6 0.21 0.03 ~40 

3!5.0 1.2 

322.0 0.64 

326 1.3 
. 33! 0.67 

336 0.68 
,, 
i 

346 2.2 

350 0.73 

357 0.75 

363 0.77 

372 0.79 

378 1.6 

380 0.82 

388 I.7 

391 0.86 
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PMc. 2. fpaq>MKM HapacTaHMSI qncna yposneii c aneprMetl nnSI M30TonoB 

HpMJJMSio 

Ha rpaQJMKe pMc. 2 nnSI 193 /r o6pamaeT Ha ce6SI BHMMai!Me aHepre-

TM'leCKMii yqaCTOK 230-265 aB 1 He COJJep>K81IlMii pe30H8HCOBo npoBeJJeHI!bl9 

oueHKM fiOK838nM 1 'ITO 118 aTOM Y'l8CTKe MoryT 6biTh nponylllel!bl ypOBHM C 

Benn'IMHOii B f n t He npeBblW8101Ileii 0, 7 MaB. 

H8iinennwe 3Ha'leHMSI D JJnSI M30TOfiOB MpMJJMSI f103BOnMnM onpenennTh 

BenM'IMHbl ri8p8MeTp8 flnOTHOCTM O/JHO'l8CTM'IHblX COCTOSIHMH a, BXO/JSI!Uero B 

M3BeCTHYJO ¢opMyny EeTe nnSI nnoTHOCTM YJ:>OBHeii ( cM.,H8ripMMep, I 61) .llnSI 

191 193 1 
/r H /r OHM OK838nMCh p8BHblMM COOTBeTCTBeHHO 23, 1M aB- M 

21,8 Mas-1, 'ITO corn8cyeTCSI co 3H8'leHMSIMM a JJnSI coceJJHMX SIJJep. 

B 38KnJO'leHMe Mbi C'IHT8eM CBOMM npMSITHbiM nonroM no6n8roJJ8pn:Th 

B.C. 3onoT8peB8 H ero coTpynun:xos 38 n106e3uoe npenocT8BneuMe M3oTonoB, 

a T.C. Alj>aH8CheBy H H. T. XoThKO - 38 noMOIIlh B nposeneHMM M3MepeHMii. 

10 
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