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B H8CTOS:UUee BpeMSI H3BeCTHO y)Ke OKOnO 30 CriOH.T8HHO }lenSIIUHXCSI H30-

MepOB B SIJlpaX OT U JlO Bk • Heo5bi'lHhie CBOHCTB8 9THX COCTOSIHiiti YK83bl;,.. 

B810T Ha TO, 'ITO, riO-BHJlHMOMy, Ha6niOJl89TCSI HOBblll BH/l H30MepHH - H30Me

pHSI tiJopMhi. lleticTBHTenhHo, ·. npoBeJleHHbie B.M. CTpyTHHCKHM pac'leTb/
1 1 

. 

noKa3ann, 'ITO peanhHhiii 6apbep JleneHHSI HMeeT /lOCTaTO'lHO rny5oKnii MHHH

MY.M B patioHe Ce}lnOBOll TO'lKH 1 H H30MepHOe COCTOHHI!e MO)K9T 6biTb HHTep

npeTHpOB8HO K8K HH)KHflll ypoBeHb B 9T0ll riOTeHUH8nbllOll SIMe. Eapbep,· 

p83JlenSIIOIUHll riOTeHUHanhHbie SIMb1 1 SIBnSieTCSI ripH'lHHOll 38ripeTa JlnSI y -ne_: 

peXOJlOB C H30MepHOI'O ypoBHSI. 

11ccneAOB8HH9 CBOHCTB CriOHT8HHO }lenSIIUHXCSI H30M9pOB ripe}lCT8BnSieT 

6onhwoti HHTepec, ~ ~ no3BOnSieT nony'lHTb pHil cBeJleHnti o tiJopMe 6apbepa 

}leneHHSI. 0JlHOll H3 OCHOBHhiX XapaKTepHCTHK CriOHTaUHO }lenHIUHXCSI H30MepOB 

SIBnHeTCSI HX 9Hepi'HSI B036y)KJl9HHSI1 KOTOpaSI B MO}lenu llBYI'Op60I'O 6apbepa 

npe/lCTaBnSieT co6oti pa3HOCTb 9Heprnti Hfi)KHI!X ypOBHeti llBYX riOTeHUHanhHbiX 

SIM. 3Ty B91_;1H'lHHY MO)KHO nony'lHTb H3 pa3HOCTI! riOpOI'OB peaKUHll1 ripHBOJlSI

IUIIX K H30MepHOMY H OCHOBHOMY COCTOHIIHHM. I13MepeHHSI 9Hepi'HH B035y)KJle

HHSI cnonTaHHO }lenSIIUHXCSI H30MepoB Pu , Am n Cm npoBOJlHn!:ICb B peaKUH

SIX (p,2n) 12 •31 , (n,2n) 
141

, (a,2n) u (a,3n) 
151 

n ( y,n) 
16

•
71 

3 



• 
Hs-sa Manoro ceqenug peaKuuu o6pasonanug cnoHTBHHo Aengmuxcg 

-28 2 
H30MepOB (o6biqHQ MeHee 10 CM ) H3MepeHHag !flyHKUifg B036YIKA9Hifg 

B 60llhillHHCTBe cnyqaeB He AOXOAHT AO nopora Ha 015 - 017 Man, noaToMy 

Ang Toqnoro onpeAenenag nopora peaKunu ·H3MepennyiO !flynKUUIO nos6yJKAe

nag HY)KHQ 9KCTpanonupOB8Tb K MBllhiM 9HeprugM, nng 9KCTpanonHUHU o6biq

HO UCITOllb3Y!OT paccquTBHHyJO !flyHKUU!O B036y)KAeHHg, npuqeM pacqeT OCHQ-

" /8/' 
BBH Ha CTBTHCTHqeCKOII MOA9n!I gApa , 0AH8KO MQ)Kl!O. O)KHABTh, qTo 

B cnyqae CITOHTBHHO AeJigillUXCH U30M9pOB 1 XapaKTepusy!OilliiXC g He06bJqHbiMH 

CBOHCTB8MII 1 !flyHKUUg B036y)KA9Hllg 6yAeT UM9Th APYI'Ofi BIIA, nefiCTBI!T9llh

HO, gApO B II30MepHOM COCTQgHUH UM99T 6onhmy!O Ae!flopMBUH!O, II AOCTIDKe-

1!1!9 9TOfi AecjlopMauuu B pesynhTaTe KBaApynonhHhiX Kone6anul! gnnHeTcg 5o-

nee M9Ali911Hh!M ITpOU9CCOM no Cp8BH9HII!O C OAHO~BCTUqHbiM ABif)K9llli9M 1 

npuBOAgmuM K ucnapenmo nefiTpoHon, KpoMe Toro, y -nepeXOAhi M9)!(AY 

ypoBHgMU pa3HhiX llOT9HUl!8llhHhiX gM 3anpemel!h11 IT09TOMY pa3A9li9HHe ny

Tefi1 B9AYilll!X K OCHOBHOMY II U30MepHOMY COCTQgHl!HM1 ripol!CXOAI!T ilpll AQ

CTaToqno Bb!COKOH 9Hepruu B036Y)KA9HUg, 

YqeT 9TIIX o6cTogTenbCTB npunoAl!T K MOAH!flfml!ponannol! !flynKuuu nos-

. /5 9 10/ 
6y)!(Aelmg 

1 1 
, KOTopag y)Ke 6bma ucnonb30BaHa Ang onpeAeneHl!H anep-

" /5 11 I 
rl!ll B036y)KA9Hl!g pgAa CITOHT8HHO AengWl!XCg 1!30M9p0B 

1 
, 0AH8KO MO-

Al!!flUUl!pOB8l!Hble lflyHKUl!l! B036y)KA9Hl!g B6l!H3l! nopora cymeCTB9HHO 38Bl!~HT 

OT Bhi6p8HHhiX npl! pacqeTe napaMeTpOB, KOTOpbie MoryT OTlll!qaTbCg OT npu

HHThiX Al!H onucaHiJg peaKUufi, }IPIIBOAHilll!X K ocHOBHhiM cocTognugM, Heonpe

AenennoCTh npllHgTbiX npu pacqeTe napaMeTpoB MO)KeT cymecTBenno ynenu

qi!Tb Ollil!6Ky B onpeAeneHUl! nopora peaKUlll!, npaBUllhHbiH Bbi60p napaMeT

pOB MO)KeT 6biTh CAellaH Ha OCHOBBHI!l!, ll3Mepei!HOH qaCTII !flyHKUl!l! B036y)K-

A9Hilg, eCnl! l!3MepeJiug BhlllOl!HeHhl B AOCTBTOqHQ llll!pOKOM l!HTepnane 9Hep

rl!fi l! c xopollleil ToqnocTh!O, 

UenhiO Aannofi pa6oTbi gnngeTcg l!3MepeHl!e !flyuKuufi Bos6y)KAeHug pe-

240 241 
BKUI!il (a, 2 n), npl!BOAHilll!X K cnonTaHHO AengmuMCH l!30MepaM · Pu 1 Cm 

4 

243 
l! . Bk, , Bhi6op napaMeT: 

!flyHKU Ill! B036y)!<}:l9Hl!gl l! 

1!30M9pHi,JX COCTOSIIIIIH, 

Pa6oTa npOBOAnnaci 

xapecT). HaqanhHag aHei 

Bl!CUMOCTII OT IIBCTpOHKl! 

MllHl!eBhiX nornoTuTenefi. 

HB Oili!CBIIIIOH B pa6oie 

~ 
o( --
5 

I I 
~d 

P!!C, 1, CxeMa 9KCnepl1 

qeCKl!il AeTeKTOp (Cli!OIJ 

All9li9KTpl!qecKI!H A9TeK 

ct>apaAeH, 5 - yrnepoAH 

l!IIM8TOpbl 1 8 - nonepXl 

liB Ml!!l19Hh, l! Bbi6l!Tbie 

ny~Ka CO CKOpOCTh!01 K 



CllOHT8HHO nel!HlliHXCH 

iflyHKUUH B036yJKneHUH 

),5 - 0, 7 M::m, nosroMy 

lYIO cpyHKUU!O B036yJKne

lnH 3KCTpallOl!HUIIII 06!>I'l-

:r, npu'leM pac'leT ocno-

\.10/KHO. O/Kifn8 Th, 'ITO 

JII3Y!Ollil!XCH He06bi'lllbiMU 

yr'oil Bun. LleiiCTBnTenh

lecpopMauniO, n nocru)l<e-

Kone6anuli nnnneTCH 6o-

CT!I'lHbiM nBU/KeHUeM, 
{'' 

X -nepexonhi MeJKny 
'·'· 
osToMy pasnenenue ny

~HM, ripoucxonuT npu no-

UIIpOB8HHOil cpy~I~UIIll B03-

!a nnn onpenenenun 3Hep-
·: '/5,11/ . _, 

lpOB • OnnaKo Mo-
• ? 

1ra cywecTBenno saBuCHT 

~OI'YT OTl!U'l8TbCH OT llpli

HbiM COCTOHHUHM, Heonpe-

KeT cywecTBelii!O ·yBenu- · 

Hl!hHhili Bbi6op napaMeT

:acTu cpyi!KUH~ B036yJK

U!!pOKOM UHTepBal!e 9Hep-

YHKUUli B036y)l(neHUH pe-
240p 241 

1 usoMepaM · u , Cm 

243 u . Bk , BI>I6op napaMeTI:JOB, nosBOl!HIOlliUX npaBUl!hHO onucaTh usMepeHHbie 

cpyHKU uu B036y)l<neHun 1 u onpenenel!ue raKuM o6pasoM sl!a'leHuli anepruli. 

1!30MepHbiX COCTOHHIIH, 

Pa6ora npoBonunach na uuKnorpoRe I1HcTuTyTa aToMnoli cjlusuKu (Ey

xapecr), Haqanhnan aneprun a-qacruu cocraB~nna 25,6 unu 24,3 MsB B sa

BUCUMOCTII OT H8CTpOHKU UUKl!OTpOHa II MOI'l!8 CHUIK8TbCH .npu llOMOllill 8l!IO

MUHUeBbiX.llOI'llOTUTel!eli, 3KcnepuMeHT8l!hH8H ycTaHOBK8 (puc, 1) aHal!OI'U'l-

/12/ na onucaHHoil B pa6oTe , KonnuMupoBaHHhili ny'IOK a -qacTuu nonanan 

I 

Puc, 1. CxeMa sKcnepuMenTanhHOil yc-ranoBKH. 1 - Mnweuh, 2 - nusneKTpn
'ieCKHli neTeKTOp ( Cl!IOna) OCKOl!KOB CllOHT8HHO nemillil!XCH U30MepOB, 3 -
nusneKTpn'leCKHH neTeKTOp OCKOl!KOB .MI'HOBeHHOrO nenei!UH, 4 - UllllHHnp 
¢apanen, 5 - yrneponnan nnenKa, 6 - aniOMnnneBhili nornoruTenh, 7 - Kon

nuMaTopbi, 8 - llOBepXHOCTHo-6apbepHbiH neTeKTOp, 

na Mnwenb, u Bbi6HThie us MHWenu nnpa oTnaqu neTenu B nanpaBnemm 

ny~Ka CO CKOpOCTb!O, KOTOpaH paCC'lUTbiB8l!8Ch U3 KUHeMaTHKU peaKUUH, .Hn-

5 



pa1 HBXOaRWH9CR B HSOMepHOM COCTORHHH, nponeTeB H9KOTopoe paCCTO~HHe, 

Sl'lBHCRW99 OT apeM9HII )KHSHH STOI'O COCTORHHR, pacnaaanHCb Ha aaa OCKOn

Ka1 oaHH HS KOTOph!X pei'HCTpHpOBancR auaneKTpH'I9CKHM aeTeKTOpOM · ( cmo

aoil:-MyCKOBHTOM), HM910WHM <JlopMy KOnbUa, 8SaHMHOe pacnonO)K9HH9 MHllle

HH H aeT9KTOpa 6binO TaKHM1 'ITO OCKOnKH Bh!Hy)Ka9HHOI'O aeneHHR HS MHllle

HH He Mor-nu nonacTb Ha cnroay. OcKonKu pei'HCTpupoaanucb numb a TOM 

cnytJae 1 ecnu gapa oTaa'IH l!CIThiThrBanu cnoaTaHHoe aeneaue aa paccTORHHI! 

6onee 1 MM oT MHllleHl!, 3To paccToRHHe Rapo oTaa'll! nponeTaeT sa 
-9 . 

2•10 CeK1 'ITO onpeaenReT HH)!{HJOIO I'PI:\HHUY H3M9pR9Mh!X apeMeH )KHSHII. 
-7 

B Tex cny'laRX1 Kor-aa apeMR )KHSHH gaep npeabrwano 10 ceK1 a¢¢eKTHB-

HOCTb pei'l!CT_PaUHII OCKOnKOB CT8HOBHnacb HHSKOH1 TeKo B 6onblliHHCTB9 cny-

11898 gapa OTi:la'IH aenl!nHCb Ha 6onblli0MpaCCTORHHH OT ael'eKTOpa. 3To 

SHa'll!TenbHO CHl!)Kano <JloH OT aoni'O)KHBYWl!X CITOHTaHliO aenRWHXCR Usny'la

Teneil:. ITocne o6ny'leHl!R cnroaa npoTpaannaanacb a KoHueHTpupoaaHHoil: nna-

BHKoaoil: KHCnOT91 l! npu ITOMOWll OITTl!'I9CKOI'O Ml!KpOCKOna onpeaenRnOCb 

'll!Cno TpeKoB Ha aceil: nnomaan aeTeKTopa. Pacnpeaeneaue 'IHcna TpeKoB Ha 

eauanuy anHHhr no paanycy Konhueaor-o aeTeKTopa nosaonRno cyaHTb o nepu

oae nonypacnaaa o6pasyromer-ocR a peaKuuu nso.Mepa. 11cnonbsoaaane cnroahr 
-6 

c Hl!SKl!M coaep)KaHueM ypaaa ( < 10 %) nosaonnno yMeHblliHTb ¢oa oT 
' -32 2 

Heil:TpOHOB l! paCC9RHHhiX a -'laCTl!U l! l!SMepRTb C9'19HHR ao 10 CM , 

Jlng onpeaeneHl!R 'IHCna OCKOnKOB Bh!Hy)Ka9HHOI'O aeneHl!R1 Bh!ShiBaeMo

I'O a Ml!rneau a -'lacTnuaMH1 ncnonbsoaancR apyr-oil: auaneKTpn'leCKl!il: aeTeK-

Top ( TaK)Ke cnroaa. -MyCKOBl!T) 1 yKpenneHHhril: Ha saaneil: CTeHKe KaMephr 

B 40 CM OT Ml!lli9HH. J1HT9HCHBHOCTb ny'IK81 a T8KJK9 nonHoe 'll!Cno nporuea

llll!X, tJepes MnweHb a -'laCTH~ onpeaenRnocb unnuaapoM <PapaaeR, 11sMepeHHR 

aaepr-nu a -'laCTHU u KOHTponb sa cTa6unbHOCTbiO aaepr-nu npousaoannuch 

npH ITOMOWl! KpeMHl!9BOI'O ITOB9pXHOCTH0-6apbepHOI'O aeTeKTOpa1 KOTOph!H pe

I'l!CTpHpOBan· cneKTp a -'laCTHU1 pacceRHHhiX TOHKOH yr-nepoaHoil: nneHKOH. 

B cneKTpe aa6nroaanucb nnKn ynpyr-or-o n Heynpyr-or-o pacceRHIIR a•-'laCTnu. 

6 

I I 

PaccTORHne Me)Kay nnKaM 
' . 12 

aos6y)KaeHHOI'O ypoBHR · 

ny'IKa a -'laCTl!U C TO'IHOC 

H a onncaaaofi Bhrwe 

238 U 239p . 24lA · 
1 U H m. 

WHHa Ml!llleHeil: COCTaBnRna 

/1 
·'Ill a aemecTae MnrueHu, 

paanycy Konbueaor-o aeTeE 
23B 

~aaa o~o 5 aceK ( Mumeau · 

KHe riepnoahr nonypacnaaa · 
240 241 c ' 

CR nsoMepoB Pu 1 m 

A 

IQOQ 

flO 

" 
Puc.· 2. 3aaHCHMOCTh 'IH< 

23su ( R ) a peaKUl!RX : 1 - . . 



~B HeKOTopoe paCCTO.RHHe, 

cn~Aannch Ha ABa ocKon

!CKHM AeTeKTOpOM · ( cnro

~Oe pacnono~eHue MHme-

!HHOrO AeneHHR H3 MHllie-

poaannch nHmb a TOM 

AeneHHe Ha paCCTORHHH 

l'IH nponeTaeT aa 

pReMbiX BpeMeH ~H3HH, 

-7 
10. 10 CeK, acpcpeKTHB-

r,K, B 60nblliHHCTBe cny-

1 OT AeTeKTopa, 3To 

HHO AenRIUHXCg. Hanyqa

~OHUeHTpHpOB8HHOfi nna

)CKona onpeAengnoch 

eneHHe 'IHcna TpeKoB Ha 

03BOnRno CYAHTh 0 nepu-

3, HcnonhaoaaHne cniOAhi 

YMeHblliHTh cpOH OT 

. -32 2 
leHHR AO 10 CM , 

~o ·AenelmR, BhiShiBaeMo-

AHaneKTpH'IeCKHfi AeTeK

lAHeii CTeHKe KaMepbi 

! nonHoe 'IHcno npomeA

IOM ct>apaAeR, J13MepeHHR 

JeprHH npOH3BOAHnHCb 

AeTeKTOpa, KOTOpbill pe

·yrnepOAHOfi nneHKofi. 

0 pacceRHHR a•-'18CTHUo 

•• 

I 

~ 

PaCCTORHHe Me~AY DHK8MH, KOTOpoe COOTBeTCTBOBano 9HeprUH nepaoro 
12 

aoa6y~AeHHoro ypoBHR C (4,44 Maa), noaaongno onpeAenuTb aHeprmo 

ny'IKa a -qacTHU c TO'IHOCTbiO AO 0,1 Maa. 

Ha ODHC8HHOfi BbJllie ycTaHOBKe npOH3BOAHnOCb o6ny'leHHe MHllieHefi 

238 U , 239Pu · u 
241Am ny'IKOM a -'laCTHU HHTeHCHBHOCTbro 1-2 MKa. Ton-

• MKr 
.lliHH8 MHllieHefi COCT8BnRna 80-100 ~ , 'ITO 6nH3KO K npo6ery RAep o:rAa-

/13/ CM . 
. 'IH B BeiUeCTBe MHllieHH • PacnpeAeneHHe TpeKOB Ha eAHIIHUY AnHHbl no 

paAHYCY KOnbUeaoro AeTeKTOpa (puc, 2) COOTBeTCTByeT nepHOA8M nonypac-

238 241 239 . 
naAa '* 5 HCeK ( MHllieHH U H Am ) u "' 20 HceK ( MHllieHb Pu ) • Ta-

. . 
Kne riepHOAhi nonypacnaAa yKa3brBaroT Ha o6paaoaaHHe cnoHTaHHo AenRIUHX-

CR H30MepoB 
240 Pu , 241 Cm H 

243 
Bk B peaKUHRX (a, 2 n) ~ 

IQOO 

1 

flO 

" ~------~------~---~~~R 5 /tl· IS .M.U 

PHc. · 2. 3aBHCHMOCTb 'IRena TpeKOB Ha eAHHHUY AnHHhi ( N ) oT paAHyca 
( R) B peaKUHRX: 1 - 238U.. + a •. 2-

239 Pu + .. a, 3-:. 241 Am. +a. 

7 



11sMepnB na onhiTe nonnoe nonnoe 'IIICno TpeKoB na neTeKTope n 'Inc

no npOIIIeniiiHX ttepe3 MHIIIOHh a ..,-'18CTHU 1 a T8K:lKO 3H8H s!jl<jleKTHBHOCTh pe

rncTpaUHli OCKOnKOB li TOnlliHHY MliiiiOHH 1 H3 KOTOpoii BhinOT8IOT HJ]pa 0Til8-

'IH1 MO:lKHO onpenenHTh CO'IOHHO o6pa30B8HliH nony'IOHHOrO B peaKUHli. CilOH

T8HIIO nenHIIIOrOCH li30MOpa, 3aBHCliMOCTh CO'IOHHH o6pa30B8HHH CilOHT8HHO 

240 24 1 243 
nenHIIInxcsr nsoMepoB Pu , Cm n Bk oT 8Heprnn a -'laCTIIU npen-

cTaBneua na pile. 3, .UocTaTo'IHO BhiCoKasr s!Jl<PeKTHBHOCTb perncTpaunn oc

KonKoB (100/o nnH HsoMepoB c rrepnonoM rronypacnana 5 nceK II 1~/o c 

T ~ = 20. uceK), 6onhiiiasr iiHTOHCHBHOCTh rry'IKa a -'lacTnu, nnsKnii ypoBeHh. 

<floua IT03BOn!Inii II3MOpSITh CO'IOHIIH peaKUIIH C XOpOWOH TO'IIIOCTh!O ( B 6onh

IIIIII!CTBO cnyqaeB ny'IWO 100/o, ecnH II CKniO'IHTh CHCTOM8TH'IOCKHO OWU6KU 1 

CBH381!llb!O C paC'IOTOM s<fl<fleKTHBI!Oll TOn!llliiihl MIIWOHII II s<fl<fleKTIIBHOCTII pe

rHCTpaUIIH OCKOnKOB), 

G'il~::ii.z 

tO~ 

·30 
10 

-a I 
tO . 

-32' 
10 

I 
20 

I It i 

22 u 

1 

2 
3 

Eoc. 
26 N:id' 

Pnc. s.· 3aBIICHMOCTh ce'IOHl!H peaKUllli o6~a30B8HliH H30MOpoB(a; ) OT suep
rHH a -'IBCTHU(Ea) • 1- 238U (a, 2n) 240 m Pu, 2-

239 Pu (a, 2 n) 241m/Cm, 

3- 241Am(a,2n) 243m/ Bk. 

8' 

I 

J 
1\_ 

'2 

B cny'lae MJiweneii 

( < 22,5 M sa) Ha6niOnanc 

6onhwHM rrepuonaM rronyp1 

BllllHMOMY 1 CO CITOHT8HIIO 

IOWIIMIICH B peaKUHH (a, n J. 
EhiCTpoe rranenne cE 

pOB C yMOIIhWOHIIOM 8!10pi 

'll!H8Mll: rrpn6nH>KOHIIOM K 

B8HIIH COCT8BHOrO Hllp8 II: 

ime KyJIOIIOBCKOro 6apb0p1 

'18CTl!U OTHOWO HHH CEi'IOI!l 

II cocTaBnoro Hnpa. nocn 

COBIT81l80T C CO'IOHIIOM Bb 

llblX OITh!TaX, 3aBHCIIMOCT 

nHWHXCH nsoMepoB 
240 

Pu 

s!leprnn a -'laCTIIU (puc. 

peaKUIIH. C sToii uenhiO · 

aasr, pacc'IHTa!IHaH u·a o~ 

o6pa30B8HIISI II30MOp!IOrO 

B cTaTnCTH'IOCKOii ~ 

pe!IHOM JlBYX IIOHTpOHOB 

ai 

at 
1 - ( 1 + 

13 

1 

al 
rne a:; -' OTIIOIIIOIIHO CE 

K rronHOMY Ce'IOHIIIO. 1 /'!. 

ra peaKuim, T - TeMrrep 

M Ollll<PIIUH pOB811H8SI 

HIIII
1 

'ITO o6pa30B8HliO Cl 

rreu'laTbJM rrpoueccoM ( c 



KOB Ha Ll6TeKTOpe II 'll!C-

3H8SI a¢peKTliBHOCTb pe-

•OH Bb!lleTaiOT S!Llpa OTLl8-

reunoro B peaKUIIII. crron

o6pasoBaniisr crroHT81!HO 

•neprmr a -qacTuu rrpea-. 

IBHDCTh perncTpaumr oc

tLla 5 nceK II 15<'/o c 

-'laCTHU 1 HH3Kl!i1: ypoBel!b 

>Wei1: TO'IHOCTb!O (B 60llb-
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239 241 
B cnyqae Ml!llJeHei1 Pu II Am rrpii ManhiX aueprmrx a -qacTIIU 

( < 22,5 MaB) na6moLl8l1CSI cna6b!H BbiXOLl OCKOl1KOB1 COOTB6TCTBYIOIUllll 

6onhWIIM rrepHoLlaM rronypacrraaa ( 2: 50 H ceK). 3TH ocKonKII CBSI3allhi1 rro-
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Bl!Lll!MOMY 
1 

co crrouTaHHO aensrmiiMl!CSI II3oMepaMII Cm II B k 1 o6pasy-

IOUIIIMI!CSI B peaKUllll (a, n) o 

EbiCTpoe rraaeniie ce'leHIISI o6pasoBaHIISI crrouTanno aenSIIUl!XCSI l!30Me-

poB C yMellbWe~Il!eM 9Heprllll a _;qaCTl!U ( pl!Co 3) o6'hSICHS!eTCSI LlBYMSI rrpH

'Il!H8MH: rrpH6nHmeniieM K rropory peaKUI!ll II yMenbwenHeM ceqeHIIH o6paso

BaHHSI COCT8BHOrO S!Llp8 ll3-38 KYllDHOBCKOrO 6apbepa. 4T06bi yqeCTb Blli!SI-

HI!e KYllOIIOBCKOrO 6apbepa, paCCM8Tpl!B8IOT 38Bl!Cl!MOCTh OT 8Heprl!ll a -

qa~~l!U OTHOW61!l!SI ceqeHllll o6pa30B81!1ISI CITOHT8HIIO LleJISIIUerOCSI l!30Mepa 

n cocTaBnoro srapa. nocneanee B peaKUIIHX c a -qacTIIUaMII rrpaKTII'IeCKII 

COBIT8Ll8eT C Ce'leHli6M BhlHYmLleHHOrD aeneHIISI 1 KOTOpoe li3M6pS!llOCb B Ll8H

Hb!X OITblT8Xo 3aBiiCliMOCTb OTHOWeHIISI ce'leHllll o6pa3DB8HliSI CITOliT8HliO Lle~ 

nsrwnxcsr l!SOMepoB 240 Pu , 241 Cm II 
243 Bk II BbiUymaeHnoro aene!IHSI oT 

aneprl!II a -qacTIIU ( pnc. 4) II IIcrronh3DBanach ansr orrpeaeneHIISI rropora 

peaKUHHo C 8TDH uenh!O qepe3 8KCrrepnMeHT8llbllbie TO'IKll rrpOBOLlllll8Cb Kpll

B8SI1 pacc'IIITannasr na ocnoBe orrpeaeneliHhiX rrpeanonomenni1: o MexauiisMe 

o6pa30B8Hl!SI H30MepHOrO COCTOS!Hl!Sio 

B cTaTHCTII'IeCKOi1 MoaenH HLlpa ¢yHKUliSI Bos6ymaemrsr peaKUIIII c IIcna-

peuiieM .riBYX uei1:TpDHOB Olll!CbiBaeTCSI Bb!pameiil!eM /B/: 

at 

f:..E 
1-(I+-y-Je 

f:..E 
T (1) 

a; rae~ -•OTHOW6Hl!e ce'leHl!SI peaKUllll C l!CUapeHHeM llBYX neiJ:TpOHOB 

t 
K nonHDMY ce'leHIIIO. , f:..E - aueprnsr Bos6ymneuiisr, oTcttiiTbiBaeMaSI oT nopo-

ra peaKuiin, T - TeMnepaTypa srnpa. 

Monii¢HuiipoBal!l!aH ¢yHKU liS! Bos6ymneHIISI, ocuoBai!Hasr ua npennonome-

HIIH, 'ITO o6pa30B81!l!e CIIOHT8l!HO nenSIUil!XCSI H30MepOB SIBJIS!eTCSI llBYXCTy

rreH'l8TbiM rrpoueccoM ( cna<lana aocTHmeuiie 6onhwoi1: n"e¢opMaUIIII, a saTeM 
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noro Jlenemm oT aneprnn a -qacTIIU. 1 - u , 2 - m 1 3 - • . 
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- OTHOIII9HH9 HefiTpOHHOfi 

II ll9JIHT9JlhHOfi IIIHpHH JlJISI COCTOSIHHfi C 60JihiiiOfi ge«}JopMaUHefi. B Bblp8.lK9HHH 

( 2) MO.lKHO HCllOJih30B8Th llBa p83JIH'IH b!X 3II8'19HHSI TeMnepaTypbl - O.QHO 

.nnSI onncaHHSI cneKTpa nefiTpoHoB, ncnycKaeMbiX npn naqanhHOfi aneprnii 
·r 

B035Y.lKll9HHSI1 H gpyroe llJISI OllHC8IIHSI 38BHCHMOCTH OT SHeprHH(~)2 JlJISI 
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1aHmi naoMepa n BbiHV:mJleH-
2 - 241 Cm • 3 - Z43Bk •· . . . 

/5,9/. 

( 2) 

le!flopMaunefi. B Bbrpameann 

HI TSMIIepaTypbi - OJlHO 

1pn aa~anhHOfi aaeprnn 
·[ 

ru 'OT aaeprHH ( r) 
2 

Jlmi 
I 

pruefi B036yX<Jl9HHSI,D,ng 

. BbrpameaneM, .ncrronhaye

-fn. 
nueane (-r ) aasncnT oT· 
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30BaHHH OJlHOfi H Tofi me 
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TeMrrepaTypbi aa o6enx cTaJlHSIX peaKunn P,BaHJleH6oweM 6bmo rrony~eao 

6onee rrpocToe Bbrpa*enne JlnSI ce~eang o6paaoBaHHSI crrosTaHHo JlenSimnxcg 
. I 101 

H30Mepos 

t'J.E 1 tJ.E 2 

1-11+--:y-+yr-r--J 
--1. tJ.E 3 T 

+r;r-rJ le (3) 

<flyHKUHH B036YX<Jl9HJISI1 paCC~HTaHHbie C IIOMOllibJO BbipMXSHHft ( J) 1 ( 2) 

u ( 3) JlnSI paann~HbiX aaa~eaufi rrapaMeTpos T u a , rrpeJlcTasneHhi Ha 

puc,· 5, BnJlH01 ~To pacc~nTaHHbie TaKHM crroco6oM !flyaKunn soa6ymJlelmSI 

2 

3 

q 

() I 

a·; 
• Pnc,· 5~·- Pacc~uTaHHbie tflyaKunn peaKuuii: (a, 2 n) • · - OTHoweane ce~e-

a·t 

HHSI peaKUHfi o6pa30B8HHSI H30Mepa K IIOT.JIOMy Ce~eHHJO,. t'J.£ - aHeprHSI B03-
6ymJleHHSI1 oTc~HTbiBaeMaSI oT rropora pea:Kunn. 3aa~eHHSI rrapaMeTpoB n uc
rronhaoBaHHbie !flopMynhr JlnSI KamJloii Kpusofi rrpnBeJleHbi B Ta6nnue, · 
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ll?,JIY'I~~TCSI cymeCTB9HHO pa3ll h!MII II 1103TOMY npii COBM91U9HIIII C 9KC119p1I-

MeHTaJibHhiMII TOlJKaMII IIpiiBOnSIT K pa3llb!M 3Ha'I9HIISIM noporoB peaKUIIllo 

3nepr1III B035y)Knel!IISI CllOHTaHllO geJISIIUIIXCSI II30MepoB1 IIOJIY'I9HHhl9 KaK pa3-

liOCTII noporoB1 II3Mepel!llh!X AJISI II30M9pHbiX COCTUSIHIIll II H3B9CTHhiX II3 

Mace ggep ):{JISI OCliOBHh!X COCTOSIHHll1 npeACT8BJI9Hhl B Ta5JIIIU9o l13 Ta5JIIIUhl 

MO)KJIO' BII):l9Tb1 'ITO npii I!CIIOJib30BaHIIII pa3JIII'IHhiX· napaMeTpOB llOJiy'laiOTCSI 

3aMeTfiO pa3JIII'IaJOIUII9CSI 9llepriiii B035y)K}:l9liiiSI, 

Ha piiCo 5 noKa3aH01 KaK coBMemaeTCSI c pac'leTHhiMII KpiiBhiMII II3Me- . 
238 240m! !' 

pelliiaSI Ha Ollb!T9 tiJyHKUHSI B035y)KA9HIISI peaKUIIII U (a, 2 n) · p U ! 

J1CIIOJib30Balla JII!lllb lJaCTb II3MepeHHOll tiJyHKUIIII B035y)K}:l9HIISI ( JIII)K9 nopora 

peaKUHII IICIIapeHIISI Tpex aeilTpOHOB IIJill. ll9J19HIISI IIOCJ19 Bb!J19Ta ABYX neilTpo

HOB) 
1 

KOTOpaSI OIIIICbJBaeTCSI Bb!pa)K9l:!IISIMII ( 1) - ( 3), BnnH0 1 'ITO XOpOlll99 

COl~JiaCIIe Jia5JIIOnaeTCSI npll I!CllOJib30BaHIIII paC'I9THh!X KpiiBb!X 2 II 41 KOTO-

pb19 llOJiy'leHbl C llOMOIUb!O Bbipa)KeJIIIll ( 2) II ( 3) ):{JISI 3Ha'I9HIIH napaMeTpa 

T = 0
1
5 MaB na o5eiiX cTaAIISIX peaKuii·II IIJIII T = 110 MsB Ha nepBoil cTa-

niiii ( ucnycKamie nepBoro aeilTpoaa) II T = 015 M sB na BTopoil cTaAIIII 

( gocTH)KelJIIe 5oJihlllOil netPopMaUIIII II IIcnapeJIIIe ~Top oro aeilTpona) o Opii 

5onee Bh!COKIIX 3Ha'leliHSIX TeMnepaTyph!1 a T8K)K9 npii JII05biX 3Ha'I9HIISIX na-
ln 

paMeTpa a 
1 

eCJIII IICI10Jlb3Y9TCSI Bblp8)K9l!II9 AJISI ( -
1 

) 113 MoneJIII tiJepMII-ra-
/ 2 ' 

aa
1 

cornacue yxyglllaeTcSI, noaToMy MOlKHO npennonaraTh1 'ITO nan5onee Ao-

cToaepllbie aua'leHIISI anepriiil aoa5y)KgeHIIH cnonTanno nenSIIUIIXCSI naoMepoB 

llOJiy'laJOTCSI npll I!CllOJib30BaHIIII B Ka'leCTBe napaMeTpa HI13KIIX 3Ha'I9Hllll 

TeMnepaTyphi ( T < 1 MsB). 3TII 9Heprnii ao35ylKneJIIISI cocTaBnSIJOT 
240m/ 241m! 

2,5 :t. 0
1
2 MsB ( Pu) 1 ~1 6 :t. 012 MaB ( Cm} II 212 :t. 0,2 MsB 

243mtBk ) o CnenyeT oTMeTHTh1 'ITO nony'leHHbie TaKHM cnoco5oM ana'le-
2 4o 241 

HHSI sueprHII II30MepHhiX cocTOSIHIIil Pu II Cm xopolllo cornacyiOTCSI 

· !Sf 
c npiiBenel!HhiMII B pa5oTe 
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apH. COBM9W9Hllll C SKCnepn

qeHngM noporoB peaKunA. 

>MepoB, rronyqeHHhle KBK pa3-

c·rugnnA ll H3B9CTHhiX ll3 

reHhi B Ta6nnue. l13 Ta6nnuhi 

rhiX napaMeTpoB nonyqaJOTcg 

pacqeTHh!Mll KpllBh!Mll ll3Me-
238 240m! 

H U(a,2n) . Pu 

1 Bo36y)KJleHng ( HH)Ke nopora 

g rrocne BhmeTa JlBYX neitTpo

- ( 3). · BnJlH0 1 qTo xopomee 

reTHhiX KpHBhiX 2 n 4, KoTo-

1) Jlng auaqennA napaMeTpa 

i' = 1,0 MaB na rrepBoA cTa-

5 MaB HB BTOpOA CTBJlllH 

a ~Toporo neATpona). Opn 

)Ke rrpn nJ06hiX anaqenngx rra
. rn 

m (-} II3 MoJlenn t}lepMn-ra
r 

1 
2 

~JlnonaraTh, qTo nan6onee JlO-

tHTBHHO Jlengmnxcg H30MepOB 

tpaMeTpB JIII3KHX 3Haqenn.A 

36y)KJl91Illg COCTBBngJOT 
241m/ 

' Cm) n 2,2 .:!:. 0,2 MaB 

IHhie TaKHM cnoco6oM 3Haqe

;1Cm xopomo cornacyJOTcg. 
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8 38Kn!O"'eHJie aBTOpbl 6naronapHT':f,H,tf>nepoBa 38 ITOCTOHHIIbiH IIHTe

pec K, pa6oTe, sKcrrnyaTauiioimyro rpyrrrry UIIKnoTpoHa I1Atf> sa o6ecrre"!e!me 

6ecrrepe6oiiaoii pa6oTbi ycKopiiTenH II B.TI.Tiepenbii'IIHa II ero. coTpynuiiKOB 

38 rrpOCMOTp niisneKTpii"'eCK.IIX neTeKTOpOB, ABTOpbl TaK:m:e' Bbipa:-KaiOT 6na

ronapJIOCTh focynapCTB9HHOMY KOMIITeTy ITO HnepHOH S!Iepi'IIII CoUII8niiC'I'II
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