
06'hEllY1HEHHbiC1 
Y1HCTY1TYT 
HllEPHbiX 

Y1CCnEllOBAHY1C1 

lly6Ha 

-

~ • -• • • I 
I: 

t .; ... 
I: 

\.,._ -~ -

1685 

BaH WH-.llH, lO.B. PSJ6oa, 

)f(Y1llKOCTHbiC1 CUY1HTY1nnHUY10HHbiC1 
llETEKTOP DEnEHY1C1 

Y1 PAllY1AUY10HHOrO 3AXBATA 

- -- - --



• 1-.:t 
1685 

)i(VfUKOCTHbiH CUVfHTHnnHUVfOHHbiH 
UETEKTOP UEnEHVfH 

Vf PAU11AUl10HHOrO 3AXBATA 

.--.·-··- ... ~--. 
·:,.5~n:ttet~:' 



' 

I 
J 

l 

1. R B e Jl e u H e 

Mayqeuue cTpyKTyphl H n8paMeTpos peaoH8HCHhlx yposuel Jlemnuuxcsr SIJlep cyllle-

CTBeHHO K8K Jlflil nonyqeHHSI CBeJleHHil 0 CTpoeHHH S1Jlp8, T8K H JlQSI p11Jl8 B03MO>KHbiX 

npuno>KeHult. 

Y1cnonb3yH H3BeCTilbiA MeTOJl nponyCK8HHSI B "xopornelt" reoMeTpHHJ MO>KHO nonyqHTb 

auepreTHqe~KHI XOJl nonHoro ceqeHHSI H U8p8MeTpb1 ypOBHel g rn H nonHyiO ulHpHHy r . 
nnSI nonyqeHHSI 9BepreTHqecKOrO XOJl8 Ceqe&HSI JleneH~II B H8CTOSILUee BpeMH HCilOUb3y~TCII 

JlB8 MeTOJl8: 

1) uenocpeJlCTBeHHbll cqeT OCKOUKOB JleneHHSI H 

2) cqeT MrHoBeHHbiX HeltTpoHOB, HCUyCK8eMbiX npH JleneHHH, 

B pa6oTax
11 •2 •3•41 

noJlpo6uo onuc8Hbl MeTOJlhl uaMepeHHH ceqeuult JleneHHSI MBoro-

cnoiHhiMR HOHH381lHOBHb1MH K8Mep8MH, r830Bb1MH CllHHTHflflllllHOHHbiMH H nonynpOBOJlHHKOBbi

MH CqeTqHKBMH, perHCTpHpyiOlllHMH OCKOQKH JleneHH!l, 0cHOBHOI HeJlOCT8TOK 9THX MeTOJlHK 

38KQIOq8eTCil B TOM, qTo npH HX npHMeHeHRH MO>KHO Hcnonb30B8Tb B H3MepeHHSIX TOflbKO 

TOHKRe cnoH 1-2 MrlcM
2 

H , KPOMe Toro, orpaaaqeaaoe nonaoe KOnHqeCTBO accneJlye

Moro H30TOU8 H3-38 BbiCOKOI ecTeCTBeHHOI a -8KTHBHOCTH JleUHlllHXCSI !lJlep ( 10
3
-10

6 

a -q8cTHil B ceK H8 Mr JlflSI yp8H8 H nnyToHH!l), 

B p860T8x
13•51 

onHCbiB8eTcSI MeTOJl, OCHOB8HHhiA H8 peracTp8UHH MrHoseHHbiX uei

Tpoaos, ucnycK8eMbiX npu Jleneuua (Me Toll "npstMoro aaMepeHHSI TJ, • ) • B H8CTOSILUee spe

Mst CqHT8eTCst, qTo B pe30H8HCHOI 06U8CTH CpBJlHee qucno MrHOBeHHbiX HeiTpOHOB 88 8KT 

Jleneuast - v OCT8eTCSI nocTOstHHbiM B npeJlenax 5%
161

• T8KHM o6p830M, cqeT JleTeKTo

p8 MruoseHHhiX ueltTpoHoB Jleneuasr nponopnBoHanea q&cny 8KTOB Jleneuust, T.e. nponopn&o

H8neu Ce<!eHRIO JleneBBSI, noJl06Hbie JleTeKTOpbl BeqyBCTBBTenbBbl B a -q.ouy H Jl810T 

2 
B03MO>KHOCTb npOBOJlHTb H3MepeHRSI C o6p83Q8MR TOfllllBHOI JlO 10 r/cM np11 9tPtPeKTHB-

HOCTR OKOQO (5-10)%, 

B p86oTax
17•8•91 

Jlflst peracTp8nRR ur&oseHHhiX ueATpoHOB JleneHHst acnonb3yeTcst 

npeJlno>KeHHbiA PaAHCOM B KoyaHoM
1101 

>KRJlKOCTHbll cnRHTRnnsrnRoHHhiA cqeTqRK 6onblllo

ro 06'beM8 C BBeJleHHI>IM B p8CTB0p K8JlMReM, npeJlH83H8qeHHbiM Jlflll nornOLUeHR!l 38Me

JlflRBlllBXCSI BeiTpOHOB B perBCTp81lHH BX DO 38XB8TBOMY y -uanyqe&BIO K8JlMHB, 31}:><Pex

THBHOCTb T8KOrO cqeTqHK8 cna6o 38BBCRT OT 9BeprRR HeiTpoHOB R JlOCTRraeT (80-90)%. 
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)i(HllKOCTHblll CUHHTHDDHUHOHHblll ll9T9KT0p OODbWOrO 06beM8 C BB9.!l9HHblM B {18CTBOp 

K8.!lMH9M MO>KHO HCD0Db30B8Tb .!lOR O.!lHOBp9M9HHOrO H3M9p9HHH :;)HepreTHqecKOrO XOll8 

ceqeaall .aeneHHH a pa.aaauaoaaoro 38XB8Ta. HenocpeacTeeHHble H:.'IMepeHHII :;,aepreTaqecKo

ro XO.!l8 ceqeHHII p8llH8UHOHHOrO 38XB8T8 .!10 H8CT011Wero BpeMeHH He DpOBOllHDHCb, 

Ha>Ke ODHCbiB89TCH DOll06Hblll ll9T9KT0p, HCDODb3YIOUIHIIC11 .Llnl'l H3MepeHHII napaMeT-

' • I Ill 
poe .uenHWHXCB H.Llep aa HMnynbCHOM 6&1CTpoM peaKTope OV!.HV! • 

0DHC8HHe .Ll8T9KTOp8 

.lleTeKTOp npe.!lCT8BDII9T C060IO UHDIIH.!lpRqecKHI tiaK .!lHSMeTpOM H .!lDHHOI 80 CM 

C BHyTpeHHKM npO.!lODbHbiM K4HMOM .!lK4MeTpOM 22 CM, Ha K8>K.!lOI KpbiWKe 68K8" B o6weM 

caeToRenpOIIRU8eMOM KO>Kyxe H8XO.!l11TCR 16' c:j:JOTOYMHO>KRTenel THUS CI>3Y-24. KoHT8KT CO 

CUBHTRDDRTOpOM ocyweCTBnR9TCR qepe3 CTeKOO, BaK p83.!l9D9H CBaTOHeDpOHHU8aMOI nepe,

ropo.!lKOI H3 MaT8JlOHqacKOrO K8.!lMRR H8 .!188 Oti'b8M8 DODOBHHHOI .!lDHHbl H DODHOCTbiO 

repMeTaqea. Tennoable pacwapeHHII >KH.!lKOCTH KOMneacapyiOTCII .!lBYMII canbc:j:JoaaMH. Bay-r

peHHBR DOBapXHOCTb 68K8 DOKpb1T8 OTp8>K8TeneM 1 DonyqeHHbiM H8 OCHOBe .!lBYOKHCH THT8H8, 

CuaaTannapyiOIUSR >KR.!lKOCTb npe.ttcTaanaeT co6o10 cMecb pacTaopoa napa-Tepc:j:Jeaana a 

nonon B Tonyone R npoDROHOBOKHCDOrO K8.!lMHR B MeTHDOBOM CDRpTe. Ooraoweaae qacna 

R.!lep K8.!lMKR K qgcny R.!l8p BO.!lOpO.!l8 B p8CTB0pe "' 0,004. Vfccne.ttyeMbll Ot.p83aO yCT8-

H8BDIIB88TCII H8 OCR UKDRH.!lpRqecKOrO OTBapCTKII, npa :;)TOM TeDeCHblll yron, OXB8Tb188e

Mblll .tteTeKTOpOM, COCT8BDII9T 0 196' 4 1T CTepA.!lK8H8, 06IUHII BK.!l .tteTeKTopa, ero DpOllODb" 

Hblll pa3pe3 H DODO>KaHHe H8 HeiiTpOHHOM nyqxe DOK838Hbl H8 pHC, 1 H 2. 

flpHHUHD pa60Tbl R xap8KT8fHCTRKB .!l9TQKTopa 

B MOMeHT .tteneaaR acnycxaiOTCR Mraoaeaable y ~nyqH R MrROB9HHble HeiiTpOHbl, 

npRHURD perRCTp8UHH 8KT8 .tteneHRII OCHOB8H H8 COBD8.!laHKK .!lBYX DOCOe.!lOBSTeObHbiX co-

6b1THA: 

1) KCDYCK8HR!j1 MrHOB9HHbiX y -nyqel .tteneHRII, c:j:JRKCRpyiOIURX MOM9HT .tteneHRR 1 R 

2) 38XB4T8 K8.!lMR9M 38Ma.!lDRBWerOCII RaltTpOH8 .!l9DeHH11 0 .!l810IUero K8CK8.!l B Cpe.O,

H9M R3 "18TblpeX y -xaaHTOB c nonaol :;,aeprael 9,2 M:;,a, 

BpeMa, paa.ttenRIOIUee :;ITH co6b1TRR 1 aoo6me roaop11, onpe.ttenReTCR cpe.ttRHM apeMe-

HeM >KH3HH B91TpOH8 a cuaBTHonBpyiOIUeA cpe.tte .!lO 3axaaTa, Ha pac. 3 npaae.tteaa 

xapaKTepacTaKa apeMeaa >KH3HH aeiTpoaa a .tteTeKTOpe, nonyqeaaaa c Rl -Be RCTO'IHRKOM 

II CDOHTaHRO.!leliRIUHMCSI B30TODOM Pu -240 M9TO.!lOM 38.!lep>K8HHblX ( y,n) COBD4.!l9BBI, 
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Paapeu;;,a10w~e apeMa G:xeMI¥ coBna.aelntll 1 MxceK, Ha ~'PRB)'IO 
/, 

aaaeceabi.T 

H&le H3 pac,qeTa · apeMeiiR >KH3li,R aeATpoaa .!lO 38XB8Til no MeTo.!ly MOI!Te..;l< 

weaaa qacna a.ttep KS.!l~~&HR x 'fRcny a.ttep ao;D.opo.tta, peaaoro 0,004. Ba.ttao, 

apeMR >KH3HH aeiiTpoaa a .tteTexTope Meabwe 10 M~tcex, .lln11 cpaaaeaaa np1 

rR"'Hall KpRf!811, nonyqeHH8R C .aeTeKTOpOM 6ea BB9.!l9HHOrO B p8CT80p •'lt8.!l~ 

Cily"'8R 38XB8T aeiiTpO!IOB Otlpe.tteDSieTCII BO.!lOPO.!lOM R Cpe.!lHee apeM.B >KH3H 

.. 200 MJCCeJC, Ha TOM )j(G pHCYI!Ke noKa'aaaa 38BKCKMOCTb qacna norno'weH 

OT 8~M8HH t • 8H.!lHO, ''ITO 38 .apeMSI t •10 MKCeJC nol"liOIU8eTClll !II .tte'reK' 

eM OKOIIO 70% HeATpoHOB, 38 t • 30 MKCeK - 6onee 85%, B .!l9T811tT0pe 6~ 

COOTBaTCTBaHH0
1 
6 H 16%, . 

Pa.ttaauaoallbiA aaxaaT aeATpoaa o6paauoM conpoao>K.ttaeTCa acnycJCaaa~ 

y -~$aRTOB C DODHOII 9HepraeA, p88Holl 9HeprHH CBSI3H HeATpoB~ B. q6paaoaa 

MradaeHHble y -nyqa .tteneaaa, y -ny'fH Pa.ttaauaoaaoro 3axa··· . 

K8.!lMU. per.IICTpHpylOTCR no caeTOBOA BCDbliUJCe, DpOH3BO.!lHMOI 8 )l(~.!lJJ.i.Jp 
. /) 

· Ha: psc. 4 a 5 noxaaaRbl aMnliRT)'.!lHble cnexTpbl RI•Be -acTO'IHR~, · o. 

noMqwbiO .tteTeKTopa 6&3 xa.ttMRsl: H c aae.tteHHbiM a pecTBop K&.!lMaeN'. 'flf .l 
': .!lB8 nHit&, CoOTBeTCTB)'IOIUHe perRCTp&UHR Y -n;yqel Po" Be -&dTO'IHR11;8 ·· ( f:J 

.• y -nyqeJI aT aaxsaTa aaMe.ttnaawsxcs lieATpoaoa a Bo.ttopo.tte ( E ... 2,23: Me! . . . y 

I!IR.!leH WIIPOKHA M8XCIIM)'M 0 COOTBeTCTB)'IOIUHI perRCTpe!UlK y -ny'!eJI PD·B~ 

y -nyqel oT aaxaaTa 3&Me.ttnsamaxcR aeATpoaoa K&.!lMHeM (E ,. 9,2 Msa), 
y 

Heo6XO.!lHMO OTMeTHTb, 'ITO CB9TOB8 H BCDbllUX81 COOT89TCTB)'IOW811 )i 

H TOA >K8 9HeprHH, B CUHHTRMSITOpe C K8.!lMR9M DO"'TH B 3 p838 M9HbW9
0 

q 

Bnox-cxeMa snexTpoHHoll annapaTypbl npaae.tteaa aa pac. 2, HMDynbCI>i 

8·Hitbl .!l8T9KTopa C)'MMHp)'IOTCII OT.!lallbH0 0 )'CHllHB810TCll H qepea &MniiiiTYll.HYI 

~ . ( 0-6 ) ··.PJI 88 CXeMy COBD&.!leHRA r • 0,8 •J ceK , KpoMe Toro C)'MM8J)Hbll. RMI 

::·~1;1 ·Do.!l89TCR He CXeMy npon,CK8HHSI 0 ynpaanlleMyiO 38.!l9p)I(8HHbrM HMU)'llbCOM 

'A8BaA. 8enH'fRH8 a.a.ttep)I(KH BbltiHpaeTCR T8Koll, "'TOtibl nonBOCTbiO ·B,CICIIIO'III,n 

·· CK8HRe"' a npe.ttenax paapewa10mero apeMeHH enexTpoHHol annapeTyp-.1~. Bpe1 

C.X8MJ>I nponyCX8HHll )'CT8R8BllH!l89TCll p88Hb1M 8,0 MKC9K, VfMD)'IIbC cO CXaMb 

' . • 112/ '' 
ltO,CT)'l!&eT H8 MIIOrOK8H8llbHblll 8p9M9HHOII 8880 R3aTOp 1 H8K,n/llt8~10WBA 

no K8H8ll)' .!l9llaHHA • BTopoll MHOrOJC8H8/IbHblll a~eMeBHO~ aH8llH3,8TOp,· BxO.!l 

pyeTCII HMn)'llbCOM .!l9liHT9llbHoro K8H~D81 H8X8Dli1J88eT HBc:j:JopM8UHI0
0 
~~Tyna 

Mbl 8HTHCoana.tteHRII, 3T8 HHc:j:JopM8UHR BIC:li10"189T COtibiTHR, oTHoCRIUHeCII ·K pi 
. . \ 
'' ·311?'B8Ty HeATpOHOB B o6paaue, p8CC9SIHRIO Hel1Tp0Ho8 o6p83UOM

0 
.!leli&III!IO, He 

p088HHOM)' B aeliHTellbHOM K8H8lle, H0 H8KOHeU, c:j:Joay, nocll&.!lHHJI RBJ,ISI8TCB I 

TeJIHCTHKOII .!l9TaKTopa, npe.ttH83H8"1eHHoro .!liiR p&fJOTbl c·" .!leliRWI!MRCR li30To: 
'.' ~ ' \ 
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oHHblll neTeKTOp 6onbWOrO 06'beM8 C BB9ll9HHbiM 8 p8CTB0p 

JlllH OllHOBpeMeHHOrO H3MepeHHH 3HepreTH'I9CKOrO XOllB 

38XB8TB. HenocpencTseHHble H:.'IMepeHHH sHepreTH'19CK0-

3BXBBT8 JlO HBCTOHUlero speMeHH He npOBOllHilHCbo 

HCUOilb3YIOUlHIICH JlllH H3M&peHHII nap&M&T"" 

6biCTpoM peaK Tope OvHiVI/ 
111

• 

0nHC8HH9 J19TeKTOpB 

co6o10 UHilHHllpH'19CKHII 6aK AH8M9TpOM H AllHHOII 80 CM 

anoM auaMeTpOM 22 cM. Ha K8)1(J1011 KpblmKe 6aKa s o6meM 

16. <i:JoToyMHO)I{HTenell THna ¢l3Y-24. KoHT&KT co 

cTeKno. EaK pa3aeneH cseTouenpouauaeMoll nepe,

K&llMHH HB l!BB o6'b&M8 UOIIOBHHHOII AOHHbl H UOilHOCTbiO 

peHHH >KHAKOCTH KOMneucnpyiOTCH asyMH cunb<i:JouaMH. Buy-r

oTpa>KaTeneM1 nonyqeHHblM H8 OCHOB9 ABYOKHCH THT8H8, 

npel!CTBBUH91' C060IO CM&Cb p8CTBOpOB napa-Tep<i>eHHOB H 

B M&THUOIIOM CUHpTe, 0THOW9HH9 'IHCIIB 

OTB9pCTHll, npe 3TOM TerreCHblll yron, OXBBTbiBB&-

4 1T CTep8l1HBH8, 06WHII BHll aeTeKTOpa, ero npOAOfib' 

HeiiTpOHHOM ny'IKe UOK838Hbl HB pHC, 1 H 2. 

MrHoseHHble y -ny'IH H MrHOB9HHbl9 HeiiTpOHbl, 

OCHOBBH HB COBU8l19HHH l!BYX UOCU&l!OBBT&IlbHbiX co-

Y -nyqell aeneHHH, <lJHKCHp)'!OlllHX MOM&HT aeneHHII 1 R 

l!BIOUl&ro K8CKBl1 B cpea-

c nonuoll sueprueA 9,2 ~sa. 

co6b1THH, soo6me rosopH, onpeaenHeTCH cpeaBHM speMe

cpeae ao 3&xsaTa, Ha pac. 3 npRII&AeHa 

aeiiTpoaa s aeTeKTope, nony'leHHBII c Rl -Be HCTO'IHHKOM 

Pu -240 M&TOAOM 3Bl19p)I{8HHbiX ( y,n) cosnaaeHRII, 

4 .. 
eio .. \ 

'i 

' .. , 

:,'1 

' 

Paapeutt~.JOwee. apeMII C:xeMW cosnaaeFntlt I MKceK, Ha J(pBB)'IO uaaece11bl TO~J(H, nony'l8H .. 

Jlble H3 · pac,'leTa· speM&IJB )I{B3JI,R HeiiTpORB AO 38XB8TB ,no M&TOAY ~OBT&-Kapilo Allll OTHo

weRHll 'IHCilB Hl19p K8l11)1Hll K 1fBcny 51Aep soaopoaa, paBHOro 0,004, 8BAHO, 'ITO CpBAH99 

sp&MH >KH311B R&i1Tp011.8 II deTQJ[TOpB M9HbW9 10 MKC&Ko Jlnll Cp&BII&BHll npHB9l19H8 81181lO

rH'IH8~' Kps~aa, non;tqesH,aa c aeTeKTopoM 6e3 sseaessoro s pacTIIop ·KaAMHH, B &TOM' 

cny'l851 3BXB8T ll&iiTpOKOB OtlpeaenH9TCll BOAOPOAOM H CpeJlHee sp&M51 >KH3HH COCTB!IIl519T 

• 200 MKC&K, Ha TOM )1(9 pHc)'IIK& noJ(S38H8 38BHCHMOCTb 'IHCil8 nor~oiU&HHbllt HeiiTpOHOB 

oT speMeHH t , Baaso, ''ITO 3a ap&Mll t •10 MJ[C&J[ nornomaeTCH s aeTeKTope c xaAMH-

eM OKOUO 70% H&IITpoHoB, 38 

COOTB9TCTB9HH01 6 H 16%, 

•SO MJCceK - 6onee 85%, B Jl9T9KT0pe 6e3 K8l1MHII 0 

PaauauuoHHhlil ;38XsaT seiiTposa o6pa3UOM conposo>KaaeTcH ucnyc~tasueM uecKOilbJUfx 

y -xaaHTOB c nonsoil sllepraell, passoil sueprHH csH3H ueiiTpoHa s o6pa3osasmeMcH H,!:!pe. 

MrKdii&HHble Y -ny'IH aeneHHH, y -ny'IH paauauuoauoro 3axs aTa H y -a3nyqea~re 

K8.QM!411 peri!CTpHpy101'CII no CB&TOBOII BCnbiWK&, npOH3BOl1HMOil II >KHAKOM CUHHTHilll51\'0pe, 

· Ha; pJic. 4 H 5 noKa3&Hbl aMnllHTYl1Hbl& cneJCTpbl RI·Be -acTO'IHHKa, nony'leHHblll. c 

nOMQUI,biO .Q&TeKTOpa 6&3 K8JlMH51 H C BB&l!&BBbiM II paCTBOp K8JlMH9Mo Ha pHC. 4 IIHAHbt. 
I ! 

.ase. ntUe., cooTseTcTsyiOmHe perucTpauaa Y -nrqell Po-ne -uc'TO'IHHKa ( Ey •4,43 ~sa) II 

.• y -ny'lel OT 3BX88T8 38M&.QilHIIWHXCH HeiiTpOHOB II 80l!Op0l19 (E ·'" 2,23' ~9&), Ha pac, 5 ' ' . y 
8Hl19B WKPOKHll MBKCIIM)'M 1 COOT89TCTB)'IOWHI perRCTpBJlHH Y -nyqell Po•ne HCTO'IHHKB H 

y -nyqel OT 38XB$.T8 3$.M9l11lHBWHXCII H&ITpOHOB K8l1MH9M (E "'9,2 ~sa), . y 

Heo6XOl1HMO OTM&THTb, 'ITO CB9TOB8 II 11Cni>JWK8, COOTB&TCTB)'IOIUBH y -~~:saHTy O.QHOA· 

H TOil >K9 sseprHH, II CUHHTHUilHTOpe C K8l1MH9M nO'ITH II 3 p838 'MeHbW8 0 '19M 6ea KB.QMHH, 

EnoK-cxeMa s.rieKTpoaaoil annapaTypbl npHseaeaa aa pac, 2, HMnynbCbl KS>Kl!OA nono-

BIII:I:bl aeT&KTOpa CYMMHp)'IOTCll OTl191lbHO, YCHilHBBIOTCH H '19p83 $.MnnH'I'y.QHJIO W&llb nOJl810T" 
; . ~ . 

·-1)11 H8 cxeMy cosnaaeawA ( r •0,8•10 ceK). KpoMe Toro cyMM&pllb!l HMnynbC .aeTeKTo-

;·~a ·no.aa&TCH H8 cxeMy nponycK8HHH, ynpasnaeMyiO 38l:lep>KAIIHhl'- BMnyllbCOM C)I:&Mbl cosna

'Aeaa·a. BenH'IHHa 3,aaep>KKH aw6spaeTCH T8Koll, 'IT06hl nonaocTbiO BCKniO'III:rb •cBM.onpony

CKIIHKe"' s. npeaenax pe.3pewaromero speMeHH snexTpOHHol annapaTypl>i. BpeMeHiioe OKHO 

C.XSMJ>I nponyC:K8HHH yCT8H8BnHs89TCH p88HhiM 8,0 MKC&K, VIMn)'llbC CO CX&Mbl nponyCK8HH51 
• /12/ 

IIO,cTynaeT H8 MHOrOK8H81lbllblll speMeHHOil 88811 H38'TOp , H8KannH88IOWHII HH<i:JOpM8UHIO 

no K8H81l:\' l161l811HII , BTopoJI MHOrOK8H8nbHblil sp_eM&HHOI, BH8UH38TOp, BXOA KOTOporo. 61lOKir

pyeTCIJ HMnyllbCOM .Q91lHT91lbHOro KBH81l8 1 H$.K8nllHB49T HHqJOpM8UHI00 ~OCTynaJOWYJO CO cxe

Mhl BHTHCOBD4.Q9HHA, 3T8 HH<i:JopM8UHH BKni0'189T C06b1THH, OTHOCHIUH&CH K p8l1H8UHOHHOMY 
\ ' 

38~88TY H&iiTpOHOB II o6p8aUe, p8CC651HHIO HeiTpOIIOB o6p83UOM, aeneHHIO, He 38perscTpR-

p088HHOMY II Jl&llHTeUbiiOM K8H&ne, H, HBKOH&U, <i:Jouy, nocneAHHA HBnH&TCII B8>KHOII xapaK

T&pHCTHKOI -:teT&KTOpa, npeAHB3H8'19HHOro JlnH paiJ!)Tbl C l181lHIU8MBCH H30TOn8MH, ¢oH, 

~ 
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C03.118B88M&III 8CT8CTB8IIHOII p8.11R08KTRBIIOCTbl0 1 KOCMR'IQC·KKM K311Y'I8HR8~ 1 HCTO'IHKKOM ' 

H811TpoHOB 1 8 T8K>K8 ecTecTBeHHOII Y -aKTHBHOCTbiO o6p83U8 1 ;fXY.IlW88T TO'IHOCTb H3Me

peHIIII H .1181188T 38Tpy.llHRT81lbH&IM HCCII8.110B8KH8 Cll86&1X pe30H8HCOB, .8B8.118HKe CXOM&I 

coana.aeHHII peaKo ,Cnpa6nHaKTenbHo a 200 paa) yMeHbWaeT ,PoH .aeTeKTopa, TBK KBK 

8&JWenepe'IRCII8HH&Ie HCTO'IHHKK <iJoHB B OCHOBHOM He .ll810T .llBOIIH&IX coana.aeHKlt, 

3<iJ<iJeKTHBHOCTb perHCTpBUKR aeneHHll, MOTO.Il H3MepeHHSI KOTOpoll OnHCBH HH>Ke, 
I 

pBBH8 G t '"~ry , @tn , 1".118, Q;ty- aqxpeKTRBHOCTb perHCTp8UHH MI"HOBeHHbJX y -ny'lell aene-

HHH no Ka~apy cxeM&J coanaaeHHll, a &,. y - a<iJ<PeKTHBHOCTb perHcTpauHH MrHoaeHHbiX 

H811TpOHOB aeneHRR no CyMMaplloMy Kallany BO BpeMeiiiiOM OKIIe 8,0 MKC8K, Ha pHC, 6 

noKa38Ra 38BIICRMOCTb @, OT noporOB p8rRCTp8UHH MI"IIOBeHHbiX y -ny'lell R MI"HOBeH-

HbiX HeiiTpOHOB .aeneHH:J, BHiiiiO, 'ITO &, , a, cneaoaaTenbHo, H &,.. yMeHbwaeTcR Ha 

• 20% npa aaMeHeHHH noporll peracTpauaH MI"HIJBeHHhllt HeliTpoHoa oT 0,8 .ao 1,6 Mae, Ho &, , 
a 311a'IHT, II Q;ty aaMeTII~ YM8HbWaeTCR (Ha -80%) npH H3M8H8HI!H nopora perHCTpaUHH 

MI"HOBeHHbiX y -n'yqelt il8D8HHSI OT 0,3 ilO Q,7 Mae, 0TCIOil8 cneayeT, 'ITO OCHOBHOQ BDHSI

HHe Ha ·q;, oKaabJaaeT 9qxpeKTHBHOCTb perHcTpauHH MrHoaeHH&IX y -nyqell aeneHHR, Oa

HaKo nocne.aHJOJO Henb3R caenaTb 6onbwe 0, 7 Ha-aa peaKoro aoapacTaHHII y -,PoHa npa 

noporax peracTpauHH, NeHbWHx 0,2 Mae. 

'iHcno aeneHHll, aaperHcTpHpoaaHIIoe aeTeKTopoM ana o6paaua c no
0
<< I, 

CTaTO'IHO MMOM HHTOpBane f::. E MO>KHO aaDHC8Tb cnellyiOUlHM o6p830M: 

!::. Nr = O(E)t::.E a, (E) &, a , 

r.ae O(E) - DOTOK HeATpOHOB c 9HepraeA E , 

o,(E) 

&, 
D 

- a<iJ<iJeKTHBHOe ceqe~He aeneHHSI HeATpOHaMH C SHeprHeA 

a<iJ<iJeKTHBHOCTb perHCTp8UHH ~eneHKA ii8TeKTOpOM, 

2 
'IHCIIO Ril8p HCCileilyeMOI"O H30TOD8 118 CM , 

E 

npH ao-

(I) 

¢oH ', Clly'laltH&JX aa.aep>K8HH&IX COBDallOHHA, KOTOpb18 C'IHTBIOTCSI KBK .aeneHRR, ilOBOilb-

HO TO'IHO y'IRT&JB88.'TCII BB81leHH8M aa.aep>KKH, B 4-5 paa 60DbWell CpeiiHOI"O Bp8M8HH 

>KH3HB HeATpoHa a aeTexTope, C'ieT no xaaany BHTHCoan~.aeHHA, xpoMe aaperHCTpHpoaaH

H&IX aKT08 pailH8UHOHHOI"O 31lXBaTa, BKIIJO'IaeT eme C06&JTHR, o6ycnoaneH
1
H&I8 pacceRHHOM 

BeiTpOH08 H il8118HH8M 1 He3aperHCTpHpOB8HH&IM B il911HTellbHOM KaHane 113-34 TOI"O, 'ITO 

&, < 1 • 

¢oH, coaaaaaeMblll ecTeCTBeHHOA pallHOBJ,CTHBHocTbiO, KOCMH'IeOKHM HanyqeHHeM, 

8CT8CTBeHHOI 

TO'IHO y'ITeH, 

y-aKTHBHOCTb o6p83Ua He 3BBHCHT OT BpeMeHH H MO>K9T 6b1Tb, ilOCT8TO'IHO 

AnnapaTypHhll xoa noTeHUHanbHoro pacceRHHR NO>KHO nony'IHTb 'H3 H3MepeHHII c pac

ceHBBIOillHM o6p83QOM, illlR KOTOpOI"O XOpOWO H3B9CTHO C8'18HH8 B H3Y'I88NOI o6naCTH 

9Heprall HeiTpoHOB • (HaDpHMep, C BilK Pb ), nonp8BK8 Ha pe30H8HCH08 p8CC8RHHe .111111 

M8illl8HH&IX H81TpoHOB M8118 H 810 MO>KHO 11peHef!pe'lb, 

6 

i 'l 

r ~·· 

o.\ 
', ~. 

['• 

I 

;· 
' 

'I '•, 

'·,·"i-t 

''\ 

·'· 

,1111 ·' 'i 
'.II \ 

' ' ·:' 
'.1''1 

,1.\, 

u ·~,'· 
,< ' 

,TAKH"'! 06pB30Mi Ct18T,I10 K.Hany alllt'llc;:oana~eHHll ODpe.lle~eiQ,~ ~«.Iii! 
B,atoM H .ll8llBHHRMIII,' Hei!'aperircTpllpoBaHHbiMH B .ll811HT8ll~OM , K:AH&ne, :iT,O' 

,.aanacaT& cne.ayJOilliiM o6paaoM: 

!::. Ny K !::. N 0 + w !::. N; 

r.cie /!!. N0 - '!Keno aapei'acTpllpoaaHHhiX BKTOB paaaauaoaHor:o aaxaaTa, 

!::. N;" - nonaoe '!Reno npo~;soweawHx R o6paaue aeneHaA, 

W - aiP,<Pe~THBKOCTb, C KOTOpOll, a' K8Hane aHTHCOBn81l8KHll p&I"HCTpH 

OTHOCRillH8CR K .118D8Hill0, 

¢113H'I8CKHllo CMbiCII 'It DOHRT&H' H3 Bblp8>K8HKR 

.w - & (1 - & ) + 11; ( 1 - 11; ) • ry rn D ry 

1".118, liiry- S<j;l<PeXTHBHOCTb perHCTp8UHH MI"HOB9HHbiX )' -ny'lel .11811811!'~: DQ ', ,,1 
A .<,,J' I' .c 

coanaaeHH • - : I ' ! ' "' , ,, I ., ;t 
~~~~- 91j:><iJeKTil8HOCTb perHCTfNIUHH MI"HOBeHHbiX HeliTP0\'~8 n~ CfM~,,,.i 

BO· 8peM8RHOM OKHe, paBHOM 8,0 MKC9K0 ~, ''·t<· 

& 
' ft 

91j:><iJeKTHBHOCTb perHCTpBUHH MI"HOB8HH&I" HeliTpOHOB il8JIO.Hi!ll DO I •. 
~· C0!'1D8il8HHII, 

Bee ~<iJeKTH8HOCTII OTH8C8Hbl K &iiiiHR'IHOMY 8KTy aeneHRll, 

Ecna np~aaowno lleneHRe, a oHo aaperHcTpapoaaHo c a,P~&TRBH(!C'!'l 

CX8MY 8HTKCOBn81l8HBI He ~pOXO.IlRT HMDyllbC&I 1 OTBOCBillHOCR K MrR08eBH~ 

11 ae._1:poHaM. EcnH ae aaperHcTpHp088H MrH088HIIi>IA HeliTpoH, a, cnelloaa• 

TO ~oryT 6b1Tb aaperHCTpHpoBaH&J MI"H089HH&I8 y -ny'IH il8118HRII B' KaHan 

~BI c a¢¢eKTHBIIocT&IO &ry (1- &,..>. EcnH >Ke He aaperHcTpllpoaaahl Mrac 

, C e<iJ<iJeKTHBHOCTbiO /i;D ( 1 - &,; perHCTpllpyJOTCSI 8 K8Hane aBTHCOBIIBil~Hil. 

Bwpa>KeHae (2) MO~o nepenHcaTb 8 8Hile: 

l::.N
0 
~!::.NY-+.~ Nr, 

r 

', 1".118 f::.N
1
-· plleT .aeneHilll B TOM >Ke 9H8pr8TH'I8CKOM HHTep8ane, "'TO H ~Nl 

&08 Bjl9MB ·~aMepeHHA, 

Bami"'HHW !::. NY R !::. II r nony"'AIOTCII c BhiCOKQll c,'!'aTBCTH'IOCII:()I ro~ 

.OTHOUl8HB8 W / lh, HO BHOCIIIIO 60ilbWOI 0WIIt5KH1 Heo6XO.IlHMO .llOCTATO'fHO 

, Q; r H e4l4>8KTHBIIOCTR0 BX0.11Rlllll8 8 BWp8>K8HR8 Jllill 1!' 

Ha , pac. 7 npHaeaeHa 6nox-cxe~o~a anexTpoBilql ~napaTyphi, b nOMOL 

npo80illlnacti Kana6poaKa s<PcPeKTIIBHOCTe'l · aeTeK:ropa. B ueaTp ll8TeKTopa 

7 
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patiH08KTHeHOCTbJ0 0 KOCMH'leCKHM Hany'leHHB~, HCTO'IHHKOM 

y -aKTHBHOCTbJO o6p83U8 0 'X)'llW89T TO'IHOCT& H3Me

HccneaOB8HHe cna6&IX peaoHaHcoe •. BeeaeHHe cxeMbl 

&HO B 200 paa) )'MBH&W8BT <!>oH aeTBKTOpa, T8K K8K 

<!>oH8 B OCHOBHOM He ll810T aeoiiHbiX COBU8tleHHII, 

aeneHHII, MeTOll H3MepeHHSI KOTOpOII OnHC8H HH)KB0 

3 .p.peKTHBHOCTb pei'HCTp8UHH MI'HOBBHHbiX y -nyqelt aene-

8 /i,!n y - a<!><PeKTHeHOCTb pei'HCTp8UHH MI'HOBeHHbiX 

IYMM8pHoMy K&Hany so epeMeHHOM OKHe 8,0 MKCBK, Ha puc, 6 

nOpOI'OB pei'HCTp8UHH MI'HOBeHHbiX y -ny'lell H MI'H08BH-

'ITO &, , a, cneaoeaTen&Ho, H &1n yMeH&WaeTCH Ha 

MI'HoeeHHbiX HeiTpoHoe OT 0,8 ao 1,6 Mae, Ho &1 , 

( H8 "80%) npH H3MeHeHHH nopora pei'HCTp8UHH 

OT 0,3 ao Q,1 Mae, 0TCJOtia cneayeT, 'ITO OCHOBHOe enaH

y -nyqel aeneHHH, Oa-

0,1 H3-38 pe31tOI'O B03p8CT8HHII y -<PoH8 UpH 

TpaposaHHoe aeTeK'I'opoM anR o6paaua c n u0<< 1, 

MO>KHO aanHC8Tb cneayJOWHM o6p830M! 

n • 

c aHepraell E 

pei'HCTpaUHH aeneHHII aeTeKTOpOM 0 
2 

eayeMOI'O H30TOna H8 CM , 

npa ao-

(1) 

rep>KaHHbiX cosnaaeHHII, KOTOpblQ C'IHTBJOTCR K8K aeneHRH, ti080n&

aaaep)KKH0 e 4-5 paa 6on&wel cpeaaero speMeHH 

8HTHCOena.aeHHI, KpoMe 38pBI'HCTpHpOB8H-

38XBaTa, BKnJOqaeT eme co6b1THR, o6ycnoeneaai.Je pacceHHHeM 
. I 

I'HCTpHpOBaHHbiM 8 aenHTen&HOM K8Hane H3-38 TOI'0 0 'ITO 

BCTBCTeeHHOI p8tiHOaJ.tTH8HOCTbJ00 KOCMH'IBCKHM H3n)''IBHHeM, 

o6p83U8 He 3aBHCHT OT 8peMeHR H MO)KeT 6b1Tb tlOCT8TO'IHO 

UOTeHURBn&HOI'O pacceRHHR MO)KHO nony'IHT& 'R3 H3MBpBHHI C pac

ltOTOpOI'O XOpOWO H38BCTHO ceqeHHe e H3)''189MOI o6n&CTH 

HnH Pb ) • nonpaeK8 H8 peaoHaHCHOe pacceaHHe ana 
H eJO MO)KHO npeHe6pe'l&. 
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TIIKHt.l otlpaaoM,: c'le'l'. no K•a•ny aHft~oana.a..,eaaA onpe.aeMeN!I p~aA~anHOHHbiM aax:-
• . \ ·• I 

&a toile H .a~neaHaMIII, HesaperHcTpRpoeaHHhiMH e nenHTeni.HoM KaHane. 3ToT· oqeT MO)I(Ho 

aanHcaT& cneayJOmRM otlpaaoM: 

" 
A l'fy • A N a + w A N; (2) 

rne A N
0 

- qacno aapetHcTpliJ)oaaHHbiX IIKTOB panHauHoHHoro aaxaaTa, 

AN
1
• - nonu_oe qHcno npOH;lOwe.awllx 11 o6paaue neneHHI, 

W - a¢,qle.iTH8HOCTb0 C ,KOTOpoll, a' K8H8ne 8HTHCOBD8LIBHHI p9I'HCTpH'pyJOTCSI 8KTbl0 

OTHOCSIIUHeCSl K .aeneHHJO, 

4lH3K'IeCKHilo CMbiCn • nOHHTBH H3 Bblpa)KBHHSI 

.w• &,Yo- &tn> + & • ( 1- &,Y ), (3) 

I',l11e. /i,ty- sc:P<PeKTH8HOCTb pei'HCTp8UHH MI'H08BHHbiX Y -nyqelt neneHHSI no K8Hany cxeM&I 

coananeHHII, 

s~·- a<MJeKTHBHOCTb pei'HCTf18llHR MI'H089HHbiX HeiiTpOHOB no C)'MMapHOM)' 

BO· BpeMBRHOM OKHB, p88HOM 8,0 MKCBK, 

KaHany 

"/ja - 9Q:l<!>eKTHeHOCTb pei'HCTp8llHH MI'HOBBHHbl,X HeiTpOHOe neneHHSI no KIIHIIDy CXeMI>! 

C08U8LIBHHII, 

Bee SW<i>eKTHBHOCTH OTHBCBHbl K eLIRHH'IHOM)' 8KT)' neneHHSl, 

Ecna np~aaowno aeneaae, H oao aaperHcTpHpoeaHo c acil!P&KTH8HOCT&JO & 1 , TO qepea 

CXel\4)' 8HTRCQ8nlllleHHI He npOXOLISIT RMnyn&eb1 0 OTHOCHIUHeCI1 K MrHOBBHHblM 
' ' 

Y -ny'IAM 

Ill f.), 

11. lleiiTpoHIIM. EcnH He aaperacTpHpoeaH MI'HOIIBHRblll aeiiTpoa, a, cneaoeaTen&Ho, K neneHKe, 

1'0 MOI')'T 6b1Tb aapei'KCTpHpoBaHbl MI'HOIIeHH&Ie y -ny'IK aeneHH11 8 KaHane 8HTHCOBnahe-

, ~all c 9Q:!cileKTRIIHOCT&JO &ry (1- &tn>• Eciia )Ke 11e aaperacTpapoaaa&I MrHoBeHable y -ny'IJII,·' 

',;,,.1'0 ·C !lcP<j)8KTRBHOCTbJO /i,a ( 1-&,; pei'HCTpRp)'IOTCII 8 KaHane 8HTBCOenaneHRI MI'HOBBHHbiB 

, ,· ,:\'~<JeiTpoHbl neneHHR, 
1•, 1 

8blp8)1(9HRe (2) MO)KHO nepenHC8Tb e IIRlle: \ 

AN •AN -+AN1 , 
c " y "'' 

(4) 

, ,r~e AN 
1
-- ~'leT aeneHHI B TOM me aHepreTH'IeCKOM HHTepeane, 'ITO a 1'1. NY , aa onaaaxo

a<>e BpeMR R3MepeHRII, 
I 

BenR'lHHbl ANy a A )1
1 

nonyq4JOTCI1 c ebiCOKoA CT8TRCTH'IecKoll TO'IKOCT&IO. "'Totl~ 

,OTHOWeHIIe W / &
1 

He BHOCRnO 6on&lllOII OWK6KH, HB06XOLIHMO LIOCTIITO'IKO TO'IHO H3MBpBTb 

,&, II sq,<j)eKTHeiiOCTH0 IIXOLlalUHe e Bblp8)1(9HIIe .tlna W 

Ha, pHc. _7 npase.a.eua 6nox-cxeNa snexTpoiuloll annapaTypbl, b nOMom&JO KOTopoA 

npoaon•nacb xana6poeu 3CP<Pex1'11BIIOCHII neTeKTopa. B neHTP neTeKTopa noM~wan~& 

' • 1 

··w<,• .u,...._.,. ·, :._~d~'-' .l 
,-~~;L -- \.::' I., '··· 

,I 

I >, 
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•'.', 

1.· 

'' ',,, 

'I 

Ulf.JIHH_.llPH'iElCKSSI HOH113aUKOHH8ir'Ka~-tepa ll&JI&HHA, Cc>-,llep>Kawall, OJI;OJIO 0,5 t'p u· '•285, 

VfsMepeHH>i npOBOAHJIHCb HS HeATpoHHOM .ROTOKe HMnynbCIIOI"O fl!lleTpOI"O. J)eiiKTOpa, npll'i&M r ~ , . . , 

HMnynbCbl e nenHTenbHoA KIIM9J>bl np~:myeKanlleb Hll noen&,llyiOillHe SJI9KTpOHHbl9, eX&MH BO 

speMeHHOM HHTepsane, eOOTB9TCTBYIOill&M B3811MOlleACTSHIO e M9,llJI9HHbiMH ReATpOHIIMH~ 

I • . 
npoHSBO,llHnSeb O,llHOBp&M9H~8R pei"HCTpiiUKR 'IRena OTC'i&TOS nenHT9nbHOA KIIM9~bl ' 

~ Nkg II COBn&,lliiiOILIHX C HHM OTC'i9TOB: 

I)· a KaHane cxeMbl. eosna.tleHHA ileTeKTopa Nfy 

2) B nenHT6JlbHOM XSHMe ,ll6T9KTopa, pei"HeTpHpyrOill&M MI"HOB9HHbl9 H91Tp0Hbl ,ll9JI&

HHH no C)'MMIIpHOMY KSHMy Nfi 

,8) a nenHTenbHoM xaHane neT&KTopa, per~cTpHpyiOilleM MrHoseHH&Ie HeATpoHbl nene

, HHH no KIIHMy CX9Mbl COSUS.ll&HHA N. fc/c , 

HeHO, 'ITO Nfy RBnR&TCR. e'ieTOM MI"HOBeHHbiX y -ny'ieA ,ll&JieHHir S KIIHIIJie CX~bl 

COSU8,ll9HHA ,lleT&KTOpa, 3qli}JeKTRSHOeTb IIX perBcTpSUHR [i,ry = Nty /~. 3HaR Q; ty , . MO>KHO 

HIIATR Q;hl R Q; n , ~XO,llHillR9 B Bblp8>K9RB9 (3) , H3 eJiellyiOillHX eOOTHOill9HHII: 

0TCIO.ll8 

Q; 1 = @1y @1n = N1I I Ntc 

@ = Q; & 
f0/0 ty D 

@rn = N1I I N,y ; 

&, = Ntot( N ry• 

N toto I N k1 ' 

(5) 

(6) 

( ll) 

npH HSMepeHHRX UOpOI" p.HeKpHMHHIIUHH HMfi)'JlbCOB Jl&JIHT9JlloHOII K!lM&pbl flbln .llOCTS

TO'iHO BbiCOKBM .llliR TOI"0 0 'ITOObl eseCTH K MHHHMYM)' C'I9T OT .H.8JIO>K9HBR a -qacTHU, 

TaK; 'IJ!9!10 .ll~neHBA COCTIISJIRJIO OKOno 80 S MHHyTy, S \-o sp&MR Jt8K C'I&T OT a -qaeT!IU 

lle npe~J;o!WIIJI 0t5 S MHHy'ty, ,l]nH TOI"O, 'IT06bl OOJI)''IBTb Jl)''IW&e OTHOW&HHe a4J<iJeK.T-cj:)OH 

.JIOpOI"H ·P91"BCTp8UHil MI"HOS9HHbiX Y -ny'lell ll9JI9HHH .ll9T9KTOpOM yCTIIHIISJIHSMHCb pllllillbi

MH 0,5 Mas, a MrHoseHHbiX HeATpoHos neneHHH - 1,2 Mas. B STOM cnyqae a¢¢eKTHsHo--·, 

erw HMen• cnenyiOilllle sHa'leHJUI: 

perHeTpiiUHH neneHHJI @, •0,886 ±_ 0,005, 

p&I"IICTpSUHR MJ"HOS9HHbiX 

y -nyt~ell neneHaa &ty •0,536 ±. 0,012, 

perHeTpaUHH MI"IIOS911Hb1X 

H9liTpOHOB no ,ll9JIHT9nb-

HdM)' lt8Hany' /i,hl . a 0, 730 ±_ 0,02. 

8 

.... 
:.~~' ·, 

'-' 

' 

perHcTpauHa MrHoseBHblx ueliTpoHos 

no KaHany cxeMbl cosnaneHHII &n • 0,39 ±. 0,02, 

no,llCTSBHS COOTB9TCTB)'IOILIH9 a4J<iJeKTHBHOCTH S Bblpa>K&HH9 (3), UO 

w -0,33 ±. 0,02, 

Ha HMnynbCHOM 6&IcTpOM peaxTope OHHH 6blnH npoB&.ll&Hbl HSMe 

'19CKOI"O XO,lla C9'19HHII .lleneHHR H p!i.llHaUHOHHOI"O 38XBaTa HS U -235 H p4 

aaxsaTa Ha U -238 H Ag , 3TH H3MepeHHR nossonHnH onpenenHTb a¢¢ex 

UHH ,ll9T9KTOpOM IIKTa pS,llHaUHOHHOI"O 38XS8T8, 

Tax, C)'MMSpHblll cqeT no seeM xaHanaM speMeHHoro aaanasaTopa, 

n&pOSaHHbiJI pesOHIIHC, npH H9KOTOpbiX npH6nH>K9HHHX paseH/ 
18

•
141

: 

I N
1 

( E ) = ll (E ) • lb, ~ A 
o o • r E 0 

l".ll9 fi(E0)- 'IHCnO H9ATpOHOS S 9,llHHH'IHOM aHepreTH'I9CKOM HHTepsane, 08, 

mtowanb o6pasua sa speMR HSMepeHHA; 

@j - a<iJ<iJeKTHBHOCTb perHCTpaUHH neneHHR HnH pallHIInHOHHOI"O 38Jtp• 

ri 1 r- oTHoweHHe panHauHoHHoll HnH nenHTenbHoA wepHHbl x nonHoll.l 

HOI"O pe30HIIHC8; 

AEo- nnOWII.llb nposana Hll KpHBOA nponyCKIIHHR, RBnHIOWSRell <iJyHKUHI 

p930H8He8 gf'
8 

H f' , ,llOUUnepoBCKOll WHpHHbl fl H TOnWHf 

Hs Bblpa>KeHHR ( 8) onpenenHeM 

I N 1 (E) 
{1; = 1 0 

j n ll(E)._l.AE 
o r o 

r r; AE - H3B9CTHbl nn\ H9KOTOpb1X CHnbHbiX H xopowo paspeweHHbiX P' 
y. , 0 

ri(E ) nonyqeH 113 cneuHanbHbiX H3M&p9HHJI, "'T06bl DOJI)''IHTb speMQHHOA e 
0 

K pll,llHSUHOHHOMy 38XBIIT)', npH H3M9peHHSIX C U -235 B annapaTypHbllt en• 

aHTHCOBna.ll&HHA BBO,llHnHCb OUHC8HHbl9 Bb!W& nonpiiBKH, 

Ha116onee TO'IHO C9'19HH9 neneHHR o
1 

(E) H OTHOW&HHe ee'I&HHA ·paJ 

Til H .ll&neHHSI a = o (E) I o(E:kssecTHbl nn11 TennoBbiX HeATpOIIOB, Kan116po1 
• r 

no TennosoA Toqxe nana cnenyiOWHe pesynbTIITbl: 

& 1 • 0,39 ±. 0,02 H & •• 0,27 ±. 0,02. 

3<iJ<iJeKTHSHOCTH 0 H3M9peH!ib19 eornaeHO Bblp8>K9HHIO (9) .llnR H9CKOn 

paapelll9HiibiX p&BOHIIHeOB U -235, COBU8,ll810T B npenenax OWH60K C a<iJ<iJ• 

nony'leHHbiMH nn11 Tennosoll TO'IKH, 

9 

. .._.;~ 



'I 

H38UHOHH8R'KaMepa .oeneHHlt, CO,ll8p>K4W8R.'OKOJIO 0,5 t'p U •235, 

JIHCb aa aeltTpOHHOM nOTOK9 HMnynbGROt'O 6~CTpOro p98KTOpa, npa~eM 

JlbHOlt K8M9pbl np~nycKBJIHCb H4 nocne.oyK>WH8 8119KTpOHHble .. CX&MJ.i BO 

e, cooTB&TCTByK>IU&M aaaHMo.oellcTBHK> c Me.oneHHbiMH lleATpoaaua~ 

b OAHOapeMeHHaR peracTpauHR 'IRena OTC'I&To~ .oenHTenbHoll xaMepbl 
I • \• 

~ C HHM OTC'19TOB! 

coana.oeaalt neTeKTopa Nfy 

OM KaHane ,ll9T9KTOpa, pet'HCTpHpyK>IU8M Mt'HOB9HHbl9 H&i!·TpOHbl .ll&Jie-

Nf}.; 

OM xauane ,ll&T&KTOpa, per~CTpapyK>IUQM Mt'H089HHb18 H&i!TpOH~ .oene

COBnB.08HHll N fclc • 

RBJIR8TCR C'I9TOM Mt'HOB&HHbiX y -nyqei! ,ll8J18HH.II B K4H8119 CXQ~~ 

pa. 3¢¢eKTaauocTb ax perac'l'pauaa &,Y = Nry lf\a 3uaa Q; ry ,· MO>KHO 

~XO.llRIUHe B Bblp8>K9HHe (3), H3 CJie.llyK>IUHX COOTROWeBRII: 

&, = &,y &,. = Nri I Nt• ; . (5) 

{f,lo/o &,y &. N rata I N t• · <6> 

/i;,. Nri I Nty 
( 11) 

&, = N1• 1( N 1y' 

X nopor .llHCKpHMHHBUHH HMnynbCOB .ll911HT8JI.SOI K~M8pbl 6Nn AOCTa-

Toro, 'IT06bl CB9CTH K MHHHMYMY C'IQT OT .liano>K&HH!I a -qacTHUo 

COCTSBnllnO OKOJIO 80 B MHHyTy1 B TO Bp&Mll K4K C'IQT OT a -qacT~U 

MHHy'l'y, .LlnH TOt'O, 'IT06b1 DOJiy'IHTb nyqiUee 0THOIU8HHQ s¢¢eK.T-cPOH · 

Mruoaeaab1x y -nyqeA .oeneHHH .oeTex'l'opoM yc'l'aaaanaaanacb pa8abl

aeuab1x aeATpoaoa .oeneHHll - 1,2 Msa. B STOM cnyqae s¢¢eKTHaao-·, 

e 3H8'19HHll! 

/j,l a0,386 :!:. 0,005, 

raoaeHHbiX 

HHH {f,ty ;.0,536 :t_ 0,012, 

HOB9HHblX 

11HT9Jib-

/j,ln D 0, 730 :!:. 0,02 

8 

-'II i#i\(. 

.. ,,· 

; ~ 

peracTpauHH MruoaeHHbiX H&ltTpouoa 

no xauany cxeMbl coana.oeHHll &. - 0,39 :!:. 0,02. 

no,llCTSBHB 'cooTB9TCTI!.yK>IUH8 s<lJ<lJeKTHBHOCTH B Bblp4>K9HH9 (3), nonyqaeM 

w -0,33.:!:. 0,02. 

Ha HMnyn&eHOM 6&ICTpOM peaxTope OliUH1 6blnH npoae.oea~ HaMepeHHH saepreTR

qecKoro xo.oa ceqeuall .oeneHHH R p~.oaauaoaaoro aaxsaTa aa U -235 a pa.oaauaoaaoro 

38XB8T4 H4 U -238 H Ag , 3TH H3M8p9HHll n03BOJIHJIH onpe,ll&JIHTb s<lJ<lJeKTHBHOCTb p9t'HCTpa-

UHH .ll9T9KTOpOM 8KT8 pa,llRBUHOHHOt'O 34XBaTa, 

TaK, cyMMapHbllt cqeT no seeM KauanaM apeMeauoro auanaaaTopa, co.oep>KaiUHM aao

/13 14/ 
11IIpOBaHHbllt peaoHaHC, npH H9KOTOpbiX npH6JIH>K9HHHX paaeH 1 

! N
1 

(E )=II(E). /:i,
1 

l A 
0 0 r E 0 

{8) 

r.oe II(Ea)- '!Reno ueiiTpouoa a e.oHHH'IHOM suepreTH'I&CKOM HHTepaane, na.oaromaxr ua aero 

miowa.ob o6paaua aa apeMH aaMepeuaA; 

/:i,j s<lJ<lJeKTHBHOCTb pet'RCTpauHH ,ll9119HH~ HJIH p8.llH4UHOHHOt'O aaxaaTa; 

rj I r- OTHOLU8HHe p4.0H8UHOHHOlt HJIH .ll811HT811bHOlt LUHpHHbl K nonuolt LUHpHHe .llJIH .oau

HOt'O peaouauca; 

A Eo- nnOLUB.llb npoaana Ha KpHBOlt nponyCKBHH.II1 .IIBJiliiOIUBHC.II <lJyHKUHelt napaMeTpqa . 

pa30HBHCB grn H r 1 .oonnnepOBCKOII LUHpHHbl /'!. H TOJIIUHHbl o6paaua D H~/CM~ 

Ha Bblpa>K&HHSI ( 8) onpe.oenSieM 

/:i, = 
l 

I N1 ( E ) 
I 0 

II ( E
0 

) • _!l_ . A 
r EO 

(9) 

r r; AE - H3B9CTHbl ,llJIH H8KOTOpb1X CHJibHbiX H XOpOLU' paapeLU&HHbiX pe30H8HCOB, nOTOK y. • 0 

'l(E ) nonyqeH H3 cneuaanbHbiX H3MepeHHlt, 'iT06bl nony'IHTb apeMQHHOlt CD9KTp, OTHOCSILUHltCll 
0 

K pa.OHBUHOHHOMY aaxaaTy, npH H3M9paHHSIX C U -235 B annapaTypHbii C.U8KTp KaHana CX8Mbl 

aHTHCOBDa,ll&HHJl BBO.llHJIHCb onacaHHble BbiWQ nonpaBKHo 

Haa6onee TO'IHO ceqeuae .oeneHHR o
1 

(E) H OTHomeuae ceqeualt pa.oaauaouaoro saxaa

Ta a .oeneHHSI a= o (E) I o(El!aaecTHbl .onH Tennoa&IX HeltTpoaoa, Kana6poaKa s<P<PeKTHBHOCTelt 
o· I 

no Tennoaoll TO'IKe .oana cne.oyromae peaynbTBTbl: 

{f, I a 0,39 :!:. 0,02 H /i;. - 0,27 :!:. 0,02. 

3<lJ¢,&KTHBHOCTH, H3M9p8HHb19 COt'JiaCHO Bblpa>KQHHIO ( 9) ,llJIH HQCKOJibKifX XOpOIUO 

paap9lll8HHbiX peaoHaHCOB U -235, COBnB.llBIOT B npe.oenax OLUH60K C s¢<lJeKTHBHOCTH~H 1 
nony'leHHbiMH .ons Tennoaolt TO'IKH, 

~ ., 
9 

l -.·1-'l: 



KpoMe roro, acpcpexTIIBROCTR peracTp8URR p8.llR8URORROro 38XB8T8 .ctnR u -235,· 

U -238 II Ag B Dpe.a;·enax OWRISOK 113M&p&HRI O.llH118KOBb1 1 R&CMOTpll 118 T01 'ITO 9HeprRR 

CBR3R JI&ITp0118 a x8paxrepac TRKII Y · -Depexo.a;oa nony'WIIQlll&lt"~· cocTaaawx R.a;ep pa3na11-

Hblo 

'iTo6bl yiS&.llRTI:oCII B nOCTORII<;TB& lj, I II lj,o B p830HUCROI Ot5118CTII 1 113M&p&RII51 Bpe

M&HIIbiX CDEiKTpOB .a;en&HRlt R p8.llH8UROHHOrO 38XB8T8 npo113BO.llllliBCb B pe>KIIMSX, K0l'.ll8 

y' -ny'lll pa.a;aanaoaaoro 38XB8T8 U -~38 a AC , Mraoaeaawe y -ny'IB .a;eneaaa a aetTpo

aw .a;eneRBR perBCTPBPOBMBCb DO C)'MNapROM)' ltaJI&ny R DO K4B811)' CX&MY .llBOIBYX 

coBnll,ll&IIBI, 

3cpcpeKTH8BOCTH lj, I R lj,o B nepBOM p&>KBM& t511R3KH K 1,0 R np8KTR'I&CXH R& 348RCRT 

OT NIIO>K8CTB8HROCTR Y -ny'l&l R 11&1TpOII08, npa nepexo.a;e KO 8T0p0M)' pe>KIIMY' C)'MMap

lii>HI C'I&Tbl no p&SOII8HC)' )'M&BbW&nHCb B (2-4) pa381 RO 9TH K3N&B&RRJI B npe.a;en8X :t_S% 

OCTIIIIMHCb. O.llRRUOBbiMH .llliSJ pa.a;a pacCMOTp&HRYX p830R8HCOB U -238, Ag R U -235, 

3TO no3BODII8T C.ll&D8Tb BbiBO.ll 0 nOCTOJIHCTB& lj,l H lj,o B pe30R8RCHot OISD8CTB SR&prKI 

/15/ 
H&ITPOHOB, Taxot >K& BbiBO.ll .a;ena&TCR B p8t50Te R3 R3Nepea.rl C&'I&KHI p8.ll114QaOJl": 

.aoro 3axB8T8 K8 a.a;pax,cpe.a;aero aTONHoro aec8, 

H a p11c, 8 npaB&Jl&BY )''18CTKR sxcDepaM&HTanbHwx xpa8wx, nony'I&HHbiX no K8H&n4M 

Jl&li&RRI II 8HTIICOBDaJl&IIRI,, no OCR ~pJlRHaT OTDO>K&HO '1110110 OTC'I&TOB 118 3~ MKC&K K8-

J!An BpeNeHaoro aaanaa8TOpa, no oca 8t5cotacc - saepr11a HeiTpouoa. H3 cnexTp8, nony

'I&Kaoro. no· KaHany .aH&'IICOBn8Jl&lld1 8bi'IT&H8 DOCTOIIHH811 ltOMnOH&HT8 cpOH8, 8 9TOM >Ke 

cn&KTp8 H8t5lii0Jl810TCR p&30H811CY DpH E •6,7 9B II E •5,2 98 1 OTHOCRlllii&CII K U -238 

H U ~234, npKN&CH XOTOpbiX C0Jl&p>K8TCSI B ot5p83q&, nax npH E •10, 7 98 OTROCaTCII 

X p&UTOpHOM)' cpoay o 

Xopowo 8HJlHO, 'ITO cpoa 8 xaH8lle Jl&neaat cocraanaeT ae ISonee ( 1 - 2) % c'I&T8 

B CllllbHiolX p830H811CSX, 

Lln11 HaJl&>KHOr<' KCXDIO'I&HKII cpoaa 8 X81141oe CX&MY aRTHCOBnaJl&HHI 113M&p&llllll 

npOBOJlHDIICb C DOM&lll&HIIbiMR B H&ITpoHBbll ny'IOK JlOCT~TO'IBO TODCTbiMR cpRDbTp8MR R3 

Ag H Co , C'I&T B peaoaaacax npa E • 5 sa (AC) a E - 132 98. (Co) B8a.lly Donaoro 

nornoweHHII cpanbTp8MII aeATpoHOB sTax aaeprat, paaea cpoay. <l>oa B xaaane cxeuw &HT&

coana.lleaal JlOCTRraeT 20% C'I&Ta B cllnbllwx peaosaacax. 

3 a x n 10 'I e H 11 a 

J13 Bblp8>K&HHII ( 4) 811JlH01 'ITO C'I&T B K8Hane 811TRCOBn8Jl&HHI 8 OCHOBHOM ODpa.a;e

DII&TCII p8Jl118.1liiOHHbiM 3SX88TOM B TOM cny'lae, ecna nonp8axa +~ N1 Mana. 0TH0111eaae 

w I lb 1 B Ollllc8HBOM awwe pe>Kawe paaa11nocb 0,85. 3To npa8o.ll~no li: TOMy, 'ITO nonpaa

xa x c'I&Ty ,B xaaane 8HTKC08n8.a;ealll cocTaan11na 85% c'I&T8 Jl&neHIII, Cne.llOB8Tenbllo, 

10 

TO'IHOCTb Ollp&Jleli&HHSI. !:J. N C 8 OIIRC8HHOM p&>KHM& .CY,·lll&CTBeBBO 3811Kcem 

Ce'I&HKI ·p8JlK8UBORROro 38XB8T8 II .a;en&IIHII, T,e, OT a , EcnR a < 1 

COCT8Bll51ll8 t5onbW)'IO '18CTb OTC'I&TOB B K8118ll8 8HTHC08n8Jl&HKI K TO'IHOCT 

'!! N aaaxa, . Ecna • a> 1 1 TO nonp8B'K8 +. !:J. N1 M4n8 H TO'IIIOCTb OllpE 

I B&Iwe. 

.llnll Toro, 'IT06bl B K8H8ne 811THCOB118Jl8HHi C'I&T aXTOB1 OTHOCIIlllKX 

He t51:dn ODp&Jl&IIIIIOlllHM 1 He06XO.llHMO 3118'1RTeilbiiO )'M&RbWIIT& B&liii'IHH)' ·01 

j.13 pile, 6 BHJlHO, 'ITO lj, I MO>KHO )'BQliii'IIIT& JlO 0,6, 'ITO COOTB&1'1::TI 

lb
1

n :: 0,9. Tor.a;8 aa Bblp8lK&HHR (3) w • 0,2 a i • 0,3, T.a, ·noDpaaaa 

B,. 3 p838, npaa.a;a, CIIR>K&HH& nopora perHCTp8UBH
1 

MrHOB&IIIIbiX Y -ny'le 

DH'I&HKe lj,ly ) npiiB&Jl&T Jle TODbKO K B03p8CT8HHIO scpcp&KTBBHOCTK parae 

aRTKcoanaJleHal y -ny'lel pa.llaauaoauoro aaxaaTa, ao a cpoaa. HaTepecJ 

Dp&.llCT8BDB&T IICDODb3088HK8 .llOIIOnKIIT&llbiiOI CX&Mbl C08n8,1l&Bal C ~~8 

roM, no KOTOPOI perRCTpllpyiOTCII HMII)'D&Cb10 OTHOCIIlllH&Cll TOli&KO. K It~; 
I 

RBI, Llpyra11 CX&Ma COBna.a;eHIII~ C HII3XIIM noporOM perRcTpapy&T TOnWto,: 8 

Cll K .ll&DIITellbiiOMY' X&Hany, Tor.a;a BepH&MCII K BYp8>K&KaiO (3) 

3.a;ec& 

w .lj, t'~·(.l- lj,f' .. ) + lj,'~. ( l- &f' ) 
y D D y 

lj,~ - acpcpeKTIIBHOCTb perllcTp8UIIH MrH088HH~X y -ny'l&l Jl&naBKJ 

8HTIICOBII8.ll&KKI ( lj,;;,. • 1),2 ), 

&;y - TO >Ke B .a;enaT&nblloM xaxane ( &;.y • 0,65), 

&;., -I acpcpexTRBKOCTb per11c-rpauaa Mraoaeaablx B&ITpOBOB no C)'MI 

xaaany ( &;,; • 0,75), 

a,; - scpcpexTIIBKOCTb peracTpauaa MrHo8eHHbiX aeiTpoaoa Aenesa 

8HTHCOBna.a;&HKI ( lj,'~. • 0,16). 
D 

0TCIO.ll8 w .. 0,1, lj, - 0,5' 
\ I 

-f· 0,20. , 
'iTo xacaeTCa CBII>Keaaa cpoxa noT&Hullanblloro a peaoaaacao 

B&ATpOKOB, TO HCD0Db30B8KK8 e&K)')'MHOrO Tp8KT8 BH)'Tpa Jl8TeKTOp8 H ROM 

'I)'.CTBaT9DbllbiM Ot5'b&MOM Jl&T9XTOpa a o6p83QOM cpKni>TPOB K3 CM&CH napa' 

Hal t5op&, ana DIITHII MO>K8T )'M&HbWHTb 9TOT cpOH B - 10 p83 B 06D8CTK I 

HOB (5 - 10) KSB, npiiM&H&Hae cpan&TpOB p8CC&SIHHbiX K&ITpOIIOB MMO CK 

cpexTIIBHOC'I'II peracTpauaa .a;eneaaa 11 aaxaaTa, Tax x~ nornoweaae 8Wcoxc 

y -ny'l&l B&lll&OTBOM C MMYM Z t5y.ll&T K8B9DHX01 8 Cp&JlHllll 8B&prKII I 

Tpoaos Jleneaaa • 2 Mea a c&'leaae norncwexaa 11x IIJlPaMH t5opa ana naTI 

MO wano, Onacaa11e .8wwe R3MepeaiiB npoao.llallacb t5ea cpllni>TP8 pacceHHHY 

.'I&M. OtlWICIIIIeTell .llOBO/JbiiO BbiCOXKI cpoH B X8K4n8 aJITaCOBn&Jl&HIIIo 
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9cPcP9XTHBHOCTH perHCTp8URH p8,llH8UH08HOrO 38XB8T8 .llnR' U -285,· 

pea·enax owa60K H3M9p9HHI O.llHH8XOBbl, H9CMOTpR H8 T01 'ITO SHeprHR 

xapaXT9pHCTHXH Y -n9p9XO.llOB nony..SIOWII.lt"IJ· COCT8BHblX R,ll9p pa3DH'I-

TbCR B noCTORHCTB9 lj; I H lj;o II p930HUCHOI, 06naCTH 1 113M9p9HHR Bpe-

9n9HHR H pa.llH8UHOHHOrO 38XBaT8 npoH3BO.llHIIHCb II p9:1KRM8X1 XOl'.lla 

HHOro 38XB&Ta U -288 R A& , Mr'HOII9HHb18 Y -ny'IH ,ll9119HRH H HBITpO

papoaanHCb no cyMMapROMY xaHany R no xaHany CX9MY .llBOIRYX 

H /i; I H /i;
0 

B D9pBOM pe:IKRMe 6DR3XR X 1,0 H np8XTR'I9CXK 119 388RCHT 

B y -ny'lel B HeiTpOHOB, npa D9p9XO,lle .ItO aTOPOMy p9:1KHMY cyMM&p

·H8HCY YM9HbW8DRCb II (2-4) p838, HO 8TH R3M9B9RRR II Dp9,ll9D8X :!:.8% 

osblMH ana paaa paccMoTpeHBblx p930K8BCOII U -288, AI a U -285, 

D8Tb BbliiO.ll 0 nOCTOSIHCTII9 lj; I R lj; 0 a p930H8BCBot 06118CTB &Bepral 

/15/ . 
:IK9 BbliiO.ll ,ll9DaeTCR II p860T8 H3 H3M8p9Ball C8'19KRit pa.llH4QROJl~ 

pax cpe.llH9ro aToMHoro aeca. 

•HBeaeKbl y'laCTXH sxcnepaMeH.TanbBblX itpHswx, nony'I9HRhix no xaaanSM 

ln8.ll9HHI, no OCR Op.llHRaT OTIIOlK9HO 'IHCIIO OTC'I8TOII Ha 82 MKCSK xa-

8DH38TOpa, no oca a6caacc - sKeprall aetTpoROII, J.13 cnexTpa, nony

a&cracosna.ll9BBI, llbl'IT8H8 nOCTOSIHRaH KOMnOH8HTa cPOH8, 8 STOM lK8 

'CR p930KaHCY npH E •6,7 BB B E •512 811 1 OTROCRWHSCR X U -288 

XOTOpbiX CO,ll9p}I(8TCR II o6pa3Q8, nax npB E •10, 7 SB OTBOCRTCH 

, 'ITo c:PoH a xaHane aeneKHI cocraanHeT Ke 6onee ( 1 - 2)% C'leTa 

C' HCXIII0'19HHR cPOH8 II xaH81i8 CX8MY 8BTRCOBn8,ll8BRI H3M9p8BRR 

W8HHb1MH II H91TpoHHbll ny'IOX .llOCT8TO'IRO TOIICT&IMR cPRIIbTp8MR 13 

p930H8Hcax np11 E .. 5 sa (A&) a E - 182 sa. (Col IIBB.llY nonaoro 

8MB H81TpOHOB STHX &Hepral, p8BeB cPOBy, ¢loB II X8B8119 CX&MY 8BTK-

9T 20% C'19T8 B CRIIbBblX p830BaHC8X, 

3 a x n 10 'I e a a 9 

( 4) IIH,llH01 'ITO C'I9T II X8H8n9 8BTRCOana.lleBBI II OCHOIIHOM onpe,lle

M saxsaTor.c 11 TOM cny'lae, ecna nonpasxa +.~ N1 Mana. 0TKowexae 

llbiWe p9}1(HM9 p8BHSIIIOCb 0,85, 3To np&BO.ll~IIO K TOMy1 'ITO nonpaa-

8HTRCOBn8,lleHHI cocTasnana 85% C'leTa aenexat. Cn9aosaTenb8o, 

10 
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TO'IHOCTb onpe.llGIISBHR 1\ N C II OnBC8HHOM pe}I(HM9 .CY.~SCTBeHHO 388BC8D8 ·oT OTHGW9HBSI 

~e'le~al paaaauil:oH~or~ 38xllaTa a .ll9D9RHH, T.e, oT a , Ecna a< 1 , To Tr AN.
1 

COCT8BIIll118 6on&Wyl0 '18CTb OTC'I9TOB II K8H8D9 8HTRCOBn8.ll8HHI H TO'IBOCTb onpe,ll9119HHSI 

'1\ N aaaxa •. Ecn~ • a>· 1 , TO nonpasxa +. 1\ N1 r.cana H TO'lHOCTio onp9.ll9D9Has 1\Nc 
I 

a&Jwe. 

Jlns TOr'01 'IT06&I II X8H8119 8HTHCOBD8,ll9HHI C'l9T 8X~B1 OTBOCIIWRXCH X. ,ll8D9HRHM 1 

He 61>111 ODpe,ll9nHIOWHM, He06XO.llHMO 3H8'lRTeilbBO yM&BbWRTb 89DH'IRHY · OTHOW&H~R w/ lj; I 

J.13 pRe, 6 BH,llB01 'ITO lj; t MO}I(BO yB8DH'IRTb ,llO 0,61 'ITO COOTB9*:TBy9T lj; " 0, 7 H 
.. w ty 

/bh - 0,9, Toraa H3 Bl>lp8lK9HHR (8) W '" 0,2 H li) " 0,8, T,e, nonpasxa YM9HbWHD8Cb 

11.. 8 pa3a, npasaa, CHH>K9HH9 nopora peracTpanaH
1 

MrHoB&HHI>IX Y -ny'lel aeneHHB (yae

DH'l&HH9 /bty ) DpH89,ll9T 119 TODioKO K II03paCT8HHIO ScPcP9XTHBHOCTH perBCTpauaa II ~888118 
·8HTHCOBJJa,ll9HRI y -ny'l91 paaaauHoHHoro 38XB&Ta, xo a c:PoHa, J.1HTep9cHyiO B03M:OlKBOCTJo 

npe,llcT8BIIS19T HCDOIIb3084HH9 ,llODODHHT9DbHOI CX9Mbl COBD8.ll&aal C 6onee llbiCOXaM nopo

roM, no XQTOpOI peracTpHpyiOTCR HMDyDbCI>l1 OTHOCHWK8Cll TODbHO. X X&Bany 8HTBCOIIn8,ll8,

HHio JlpyraH CX&Ma COBD8,ll9HHI C HR3XRM DOpOr'OM perRCTpapyeT TOIIIIIXO 8KTY1 OTHOCHWBe-
t 

CH x ,QenaTenbHoMy xaaany. Toraa sepHer.ccH x swpalK&HBJO {3) 

w ~lbf'~·(.l- lbf' . ) + lb'~. ( 1- lbf' ) y D D y (8a) 

3.ll8Cb /b;; - scPcP9KTH8HOCTb peraCTpauaa Mr'H089HHWX y -ny'lel .ll8118HHSI II K~Hane 

8HTHCOBD8,ll9HHI ( /b;;· • 1),2 ), 

lh;y - /o >Ke 11 a~nRT&IlbHOM xaaane ( lh;y • 0,65), 

/b;, - ScPcP9KTRBHOCTb perHC'I'p8QRa MrBOBeHB&IX BeiTpOHOB no cyMMApHOMy 

xaaany ( lh;, • 0,75), 

&; - sc:Pc:PexTHIIHOCTb perHCTpauaB Mr'H089HHblX H91TpOBOB .ll9119BHB B Xa&ane 

8HTHCOBDa,ll9HHI ( /b'~. • 0,16). 
D 

0TCIO.ll8 w .. 0,1, lh, .. 0,5 ' T, .. 0,20' 

tfTO X8C89TCII CHHlK9HHB cPOHa ROTeBUa81lba0r'O H p930H8HCHOr'O p8CC8HHaSI 

H9ATpOH08 1 TO acnollb30118HR9 saxyyMHOr'O Tp8XT8 BHyTpa .ll9TeltTOp8 H DOM8~9HH8 M9lK.llY 

'IY.j!CTBaT&DbHbiM 06'b9MOM ,ll9TeltTOp8 a o6p83UOM cPHDbTpOB 83 cMeCa nap&cPHK& H C08,llHB9" 

RBI 6opa·. ana naTHll M0}1(9T yr.ceHbWHTb &TOT cPOH II - 10 pa3 8 OOnacTa SHeprHH HaATpo

HOB (5 - 10) X88, npaMeHaHHe cPHDbTpOB p8CC9liHHI>IX H91TpOHOB MB.no CX8lK9TCSI H8 sc:P

cP9XTHBHOC'I'II perHCTpauaa ,ll9D9HHSI H 38XBaT81 T8X X8K norDOW9Hae BblCOKOSHepreTH'l9C:XHX , 

y -ny'lel aewecTa.oM c ManYM z 6yaeT seaenaxo, a cpe.llHBB saepraH MrHoBeHHblX Ret- . 

TPOHOB aeneBas • 2 Mas a ce'leaae norncweaaH ax ll.llpar.ca 6opa ana DHTHH npeHe6pelKa

r.co r.cano. OnacaHae. swwe aaMepeHas nposoaanac& 6e3 cPRDJ>Tpa pacceliHH&IX HeiTpOHDII, 

.'18M. 06tnr011118'1'8JI .llOBOilbHO BblCOXHI cPOH 8 X8B&ne aHTHCOBU8,ll9HHI, 
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B 3alcmoqeHHe aaTopbi Bbrpa>KaiOT 6naroaapHocTb <P.Jl.lllanHpo H J1.5,nHKenb8Eopy 

3a ueHHble coaeTbl H o6cy>K.lleHHB, BaH IOH-'IaHy K E,JlepMeH.ll>KHelSy, npHHHMBBWKM yqac
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perHCTp8UHH, H3M8p8HHbl8 M8TO.OOM 38.08p}K8HHbl/( ( y, n) COBD8)J 

KpHaaR a .OilR CUHHTHilllRTopa c K&.OMH&M, KpsaaR' ~ - 6e3 Kl 

Ha KpHBYIO a H&HeceHhl TO'IKH, paCC'IHT&HHble no M&To.oy MoH 

.llllR Ned/ N H = 0,004. 
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TpDHHOM D)''IKB, 6noK-CXBM8 eneKTpoHHOA annap8T)'pb1, 
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PRe', 3,.aaaHCHMOCTb C'IBT8 HBliTpOHOB Po' l3e H Pu-2lb - HCTO'IHII'II:OB OT Bp9M9HH 

perHCTp8UHH, H3M9p9HHbl9 MBTOLlOM 38LlBp>K8HHhiX ( y 1 n) C08U8.Q9HHJI, 

KpHaa!l a .on11 CUHHTHnnHTopa c K&LlMHBM, KpHB&II 8 - 6e3 K&LlMH!I, 

Ha KpHa)'IO a aaaeceabl TO'IKH, pacc'IHT&HHble no MBTOLl)' MoHTe-Kapno 

.on11 Ned/ N H = 0,004 • 
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3SSHCHMOCT~ {i,f OT noporos perHCTpSUHH MrHOB9HHbiX ; 
H MrHOS9HHbiX H9ATpOHOS ,lleneHHH, no OCH ai5CUHCC OTDO>K91 
peracTpaqaa MraoseHHbiX y -ny'lell .aeneaasr B Mas, 
KpHBbie a, 15, s, r, .a - .ansr noporos peracTpauHH Mraoeeat 
aei!Tpoaos 0,8 Mas; 1,0 Mas; 1,2 Mas; 1,4 Mae; H 1,6 /1 
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PHc. 8. Y'laCTKR 9KcnepHMaHTanbHblX KpH8blX, nony'leHHbiX no KaaanBM .lleneHHit H cxeM&I 

aHTHC08na)laHHit. Pe30H8HCbl Ha KpH80I, nony'leHHOA no K8Hany CXaMbl 8HTHC08na)leHHA, 

npH E~6,7 98 H E=5,2 98 OTHOCSITCSI K U -238 H U -234, CO.llep>K81UHMCSI 8 

o6paaue. nHK npH E = 10,7 98 OTROCHTCSI K cpoay pe8KTOpa. 
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