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Cno8T8880e )lene8ae 83 H30Mep8biX coCTOSI88A, I<OTopoe 8a6moAaeTCSI a pSIAe S!Aep 

Tp88Cypa80BbiX sneMe8TOB, X8p8I<Tepa3yeTCSI 880M8nb80 M8nbiM apeMe8eM lK8388 (aepoSIT-

80CTb cno8T888oro )lene8HSI ycKope8a 6onee qeM B 10
20 

pa3 no cpaa8e8H~ c OC80B8biM 

cocTO!lHHeM)
1 11

• Taitoe Manoe apeM!I JKH38B CBB3&8o na6o c BbiCOKoll s&epr&eli B30Mep-

8oro ypoB8SI (8e Me8ee 3 Msa), na6o c oco6oll 8yKn0880ll K08~arypanaell, 6naronp&SIT-

CTay~mell cno8TB880MY ~ene8aro. 

EAB8CTBe88biM HCTQq8&KOM caeaeHBH 0 CBOiiCTB8X Cll0HT88HO aenSIWHXCSI H30Mepos 

SIBnSIIDTCSI SIA9p8ble pe&KAHH, npBBO)lSimHe K 9THM COCTOKHHS!Mo Cn08T8880 )lenmuaeCSI H3Q

Mepbl 8a6nroaanacb a peaKnBSIX c TSIJKenbiMH ao8aMa
12

•
31

, a -qacTanaMH
11 1

, aeliTo8aM'
41 

/5-6/ 
H 6biCTpbiMH 8eiiTpoHaMH • HeKOTOpbie xapaKTepaCTHKB AAep8biX peaKnall, 8anpaMep, 

OT80W9 8BSI ceqe8Hli o6pa30B88HSI K08eq8oro SlAp& B H30Mep80M H OC80B80M COCTOSIHHSIX 

(H30Mep8bie OT80We8HS1), B 38aqaTenb80ii CTene8H onpeaenSIIDTCSI CBOliCTBBMB H30Mep8b!X 

COCTOSIHBli. 0A88It0 H30Me p8bl9 OT80We8BSI cymeCTBe880 38BHCSIT H OT MeX88H3M8 p eBit)lBH , 

nosToMy H8TepnpeTaitBSI nonyqe88b iX pe3ynbT8TOB 6yAeT T eM onpeAeneuuee, qeM npowe 

MeX8HH3M Bbi6p8880H peaKUHH. 

-K pe&KUBSIM TBKOrO p0)l8 OT80CSITCSI peaKUHH nepeaaqa OAHOrO HyKn088, KOTOpbie 

WHpOKO HCnonb3YIDTCSI AnSI H3yqeHHSI CBOHCTB B036yJKA98HbiX COCTOSIHHii 8TOMHbiX S!Aep. 

O epexoA oaaoro ayKnoaa H3 Mpa MHWeHH a HaneTaiDllliJIIi HOH una aao6opOT, KaK npaauno, 

COllpOBOJK)l89TCSI ManbiM H3MeHeHH9M BHyTp9H8ero COCTO!IHH!I SlApS, ll03TOMY H30Mep8bl9 

OT80W98H!I 6yay T B OC80BHOM 38BBC9Tb OT KOH~arypauali HyKnOHOB B KOHeqHbiX COCTOSI-

HBSIX. 

B HBCTOS!Well pa60Te accneaoaanucb peaKnHH nepeaaqa neiiTpoaa, npHBOA!IWHe 

K cnoHTBHKO aenmnaMCSI H3 0MepaM Am240 
a Am242 • Mawena H3 Am243 a Am241 

Tonwa

nol! 0,5 c-7 o6nyqanHCb HOHBMH Ne
22 

88 BHyTpeHH9M nyqKe 31 0-C M UHKnOTpOHB na6opa

TOpHH Sl)lep8biX pe&KUHll. 8 bi6HTble H3 MHWeHH SlAp& OT)laqa co6apanacb Ha )lBHlKYWYJOCSI 

HHKenesyro neHTY H nepeHOCHflHCb K pacnOflO)t(eHHblM Bn01lh fl8HT b1 CHflHK8THbiM CT8Kfl8M 1 

KOTOpb19 cnyJKHnH )leTeKTOpBMH OCKOnKOB )leneHHSI l M9TO)lHK8 9KCnepHM9HT8 TBKOrO pOllS 

onacana B pa60Te
131

). 
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HaeHT&$axanau cnoHTaaao aengmerocu aaoMepa npoaasoaanac& no nepaoay nonypacna-

242 /4/ 240 /6/ 
aa, KOTOpblll cocTaBJJun 14 Mcex anu Am a 0,6 Mcex - anu Am • 

npa B3MepeRBB SbiXOAH Am242 S OCROSROM COCTOBRBB SMeCTO neHTbl BCn011b30Sancu 

RenOABBlKRblli C60pHHK !1Jl9p OTAa'IB, npB'IeM reoMeTpBB OnbiTa 6bina TaKOII lKe, XaK H npa 

B3MepeRIIB BbiXOAa cnORTaHHO aengm&XCB B30MepOB, nocne o6ny'leHB!I npOH3SOAHnOCb XHMH-

q ecKoe oTaeneaae Am OT ocTan&HbiX npoayKTOB peaKUBH. BbiXOA Am242 B OCHOBHOM Co-

CTOBRBB CJnpeaenHnCB no ero AO'IepaeMY npoAyKTY - a -aKTBBHOMY H30TOny Cm242 npa 

Bbi'IHCneHHH Ce'leHBB o6pa30BaHHB H30TOnOB Am242 B OCHOBHOM B H30MepHOM COCTOBHHBX 

y'IHTbiBanoc& TO o6cToBTen&CTBo, 'ITO !lllpa OTAa'la neTBT He no HanpaBneRHIO ny'llta, a noA 

HeKOTOpblM yrnoM X HeMy, n03TOMY He BCe ORB nonaJlaiOT Ha C60pRBK ana Ha neHTY, 

HaMepeRRhie Tai<aM cnoco6oM ¢yHKUBH Boa6yJKueHHB peaKUHH nepeAa'IH seliTposa aa 

!lllpa Am
243 

B BAPO Ne22 C o6pa30BaHBeM Am242 B OCHOBHOM H H30MepHOM COCTOBHHBX 

npeACTaBneHbl Ha pac." 1. 06e $yHKUHH B036ylKAeHHB HMeiOT BRA, THnH'IHblil JlnB peaKUHII 

nepeAa'lu OJlHoro ayxnoHa. HaoMepaoe oTHowesae npaltTH'IeCKH He aaBHCHT oT aHepraa 

-5 2 6oM6apAHPYIOIUHX HOHOB H COCTaBnBeT ~ 10 , npa o6ny'leHHH Am 43 HOHaMH Blt, N14 , 016 

H Ar40 TaltlKe ua6nJOJlancu BbiXOJl cnoHTaHHO JlenBIUerocu H30Mepa Am242 , npa'leM ceqeaue 

pealtQHH OKaaanOCb TOre lKe nop!IJlKa, 'ITO B B cnyqae BOHOB Ne22 

npa 06ny'I9RBH Am 24 1 BOHaMB Ne22 Ha6nJO)lanCB nBWb Bb!XOA CnOHTaHHO AenBIUerocu 

aaoMepa Am 240 , a uaoMep Am242 He 6bln o6aapylKeR, B TO JKe BpeM!I BbiXOA Am242 B oc-

HOBHOM COCTOBHHH OKaaancu TOre lKe nopuaxa, 'ITO B npH o6ny'leRHH 
243 

Am B Ta6naue 

242 Am , oc-npeACTaBneHhi ceqeaau o6paaoBaHHB cnosTasao Aenuwaxcu H30Mepos Am 240 

IIOBHOI'O COCTOBHHB Am
242

, a TaKlKe H30MepHbie OTHOWeRH!I npa aaeprHH HOHOB Ne22 

1:.17 Mas. 

VJa Ta6nHUbl BHAHO, 'ITO H30Mepuoe OTHOUieHHe peaKUBH, S KOTOpoil ReilTpOH nepexo

AHT B !lllPO MHWeHH (peaKUHB CpbiBa), no Kpaliaell Mepe, Ha nopBAOK MeH&We, 'leM B cny

qae o6paTHOll peaKUHH (peaKUBSI nOAXBaTa). TaKau paaaana aaoMepHbiX OTHoweHall, no-BB

AHMOMY, CBuaaaa c npapOAOll cnoHTaHHO AenBWHXCB aaoMepoB, HaBeCTHO, 'ITO B peaKUHBX 

Cpb!Ba npeHMyiUeCTBeHHO 06pa3yiOTCB COCTOBHHB, COOTBeTCTBYIOIUHe HeaanonHeHHblM HyKnOH

RbiM OOOnO'IKHM, a B peaKUHBX nOAXBaTa - COCTOSIHHSI, CBSI3aHHble C aanonHeHHblMH o6onoq

KaMH, Ha puc, 2 noKaaaH y'laCTOK cxeMbi Han&ccoaa anSI aellTpOHHbiX yposaell npa Ae$op

Mauaa, KOTOpaR aMeeT MecTo B cnyqae aaOTonoB aMepHUHR, B RApe Am240 aenapHblll aeil

TPOH HHXOJlBTCSI B COCTOBHHH 1/2 + ( 631] , a S !IJlpe Am 242 - B COCTOSIHHH 5/2 + ( 622], 

Bbiwe aToro COCTOBHH!I pacnonolKeHbl aeaanonHeHHble COCTORHHB, a KalKe - aanonaeHHbre, 

603MOlKHO, 'ITO CnOHTHHHO A9nBIUH9CB H30Mepbl CBSI38Hbl C KHKHM-nH60 H3 3THX aanonaea

Hb!X COCTOSIHRII, 

11aoMepHoe OTaoweaae B cnyqae peai<nall noaxsaTa HeilTpoaa ( ~ 10-5-) oKaabrBaeTCR 
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3BH'IHT9n&HO M9HbWe, 'leM 
-4/4-6/ 

IIAPH (~ 4 •10 ), M• 

C TeM 0 'ITO npB o6pa3osaRB 

Ton&KO OAROrO HeliTpORa, 

B aaKnJO'IeHae aBTOpbi 

Bblll HHTepec X pa60Te, B.f 

CTeKnBHHbiX AeTeltTOpOB, 

1. r.H. <!>nepos, C,M, none 

>K3T<I>, ~ 1396 (1963) 

2. C.M. nonaltaBoB, Baa T 
B,B, <l>e$unoB, >K3T<I>, .,1 

3, IO,B, no6aHOB, 6.11. Ky: 

r.H. <!>nepos. HAepRaB ¢ 

4, G.N. Flerov, E. Ivanov, N. Marta 

10, 2 ( 1965) • 

5, A.F. Linev, B.N. Markov, A.A. f 

6. C.M. nonHKaHOS, A.M. 
ny6ua 1965. 
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nacb no nepaoay nonypacna

anB Am240 161
• 

QCTO neHTbl acnOnL30BBnCB 

)binS TBKOII )KQ 0 Jt8K a npa 

y'leHaB npoaasoaanocb xaMa-

oa Am242 B OCHOBHOM Co-

MY H30Tony cm242 Tipa 

a30MepHOM COCTOBHaBX 

aanpaane&HJO nyqxa, a noa 

5opaax ana aa ne&TY. 

IM a a30M9pHOM COCTOBHHBX 

, THnH'IHblll QnH peaKUHil 

i9 38BBCHT OT 3HeprHH 

lm243 aOH8MH 811, N14 , 016 

Am242 , npa'leM ceqeaae 

e22 • 

;oa cnoHTaaao uenBJUerocB 

e speMB BbJXOA Am242 s oc-

eaaa Am 
243 

B Ta6naue 

~pos Am
240 

Am242, oc-

i 3Hepr&H HOHOB Ne22 

; KOTopoll aei!Tpoa nepexo-

)51.0.0K M9HbW91 "19M B cny-

vtepHbiX OTHOW9H&a, no-a&-

JaseCTHO, 'ITO B pe8KUHBX 

:ae aeaanonaeHHbiM ayxnoa

e c aanonaeHHbJMa o6onoq-

)RHbiX ypoaaell npa ue<l>op

lApe Am 240 aenapHbtll Hell

a COCTOSIHaH 5 /2 + ( 622), 

~-naco sa aTax aanonaea-

I 

3BB'IIITenbBO MQHbWQ 1 '19M B peaxqamt, npOT9Jt8101UaX '19p93 o6p830BaHae COCTBBHOro 
-4/4-6/ 

lUipa (~ 4 •10 ) , Manoa 3aB'I9BIIQ B30M9pHoro OTBOIUQBaB MO)KQT 6b1Tb CBSI38BO 

C TeM, 'ITO npa o6pa30BBBall CnOBT8BBO AenBJUaXCB 1130MepOB a3MQBB9TCB COCTOBHae HQ 

TOnbKO oaaoro aeiiTpoaa. 

B 38Kni0'19H119 8BTOpbl Bblp8)1{8JOT 6naroaapBOCTb npo<i>. r.H. cl>nepoay, 38 nOCTOBH-

Bblll aaTepec x pa60Te, B.n. Tiepenblraay a cOTpyaaaxaM ero rpynnht aa o6pa60TKy 

CTeinSIHHbiX A9T9KTOpOB, 
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PyxonaCb nocTYnana s aauaTenhcxall oTuen 
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Ta6naua 
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Q UH3 UOCH 0 H3. 

PeaKUHSI M 9B 
MKf58pH Mx6apa o OCH. 

Am
243 

+ Nn Am 242 + Ne 23 
-1,08 0,18 6,27 2,9·10-5 

Am 
241 

+ Ne
22 ~ Am :MO + Ne 

23 
-1,44 0,10 

241 22 242 21 
-4,87 < 8·10-8 4,5 < 2·10-6 

Am + Ne ~ Am + Ne 

f6 CM'I. 
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tOO flO (20 f30 tlo Hev 

Puc. 1. <l>yHKUHH noa6y >Kn eHHH peaxuuu Am243 + Ne22 

• - H30MepHOe COCTOSIHHe Am 242 

• - OCH OBHOe COCTOSIHHe Am242 
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qOCH q H3. 

MJC6apa o oca. 

6,27 2,9·10-5 

4,5 

"' .. 

-----!i- [761] 

-----~- [?3lt] 

-----%f. [621t] 

-----~+[6~ 
----- ~ fo [6~1] 

-----~- D'~5] 

-----~.,. [63~ 

----'% +(606] 

----~-[?5~ 

Pac. 2. Y'laCTOIC cxeMbi Ha1lhccoaa An" 
aeiiTpoaablx yposaea. 
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