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1. B B e a e H u e 

flepB&B B 98HHCTBE!HH&B pa60T8, llOCBBIIl9HH8B CBHTesy 103 sneMeHTa, 6btn8 ony6nBKo

B8H8 B9CHOII 1961 I'Oll&/1/• ABTOpbl (A.rBopCO H sp,) C006InHIIH 0 TOM, 'ITO HMH CHHT93Hpo

BaB B30TOll HOBoro 103-ro 8II9M9HT4 c M&CCOBblM 'IBCIIOM 257. B OllbiT8X no o6nyqeHBIO MH

meuH, C089p:1Karnell p831IB'IHbl9 B30T0llbl K81IH<jlopHHSI, yCKOpeHHbiMH HOHSMH 6opa- 10 B - 11 

6blna o6uapy:IKeHa a -axTBBHOCTh c Ea -8,6 MsB B nepuoaoM nonypacna11a T% -Scex, 

Hcnollhayu MeTOA nepexpecTHbiX peaxnull, aBTOpbr npumnu K saxniO'IeHHIO, 'ITO o6uapy1KeHHaSI 

a -aKTBBHOC'J'h npuuasne:IKBT li:aOTony 103
257

, nony'laiOmeMyCB, uanpHMep, B peaxnHH 

252 10 '1S/ 
98 Cf <SJ , 5 n ) 103 

Ha-aa cno:IKBoro H30Tonuoro cocTaBa HcnonhsosaBmellcR B sxcnep&MeHTax MHmeHH 
252 251 250 249 

( Cf - 50,8%, 98 cf - 12,3%, 98 Cf - 32,8%, 98 Cf - 3,3%) He Yll81IOCh noxasaTh, 
98 
'ITO cj>yHKilHSI B036y:IKAeHBSI HMeeT BRA BCll8pHTellhHOII KpHBOll, B CBSI3B C STHM M8CCOBOe 

'IHCIIO CHHTe3HpOB8HHOI'O H30TOll8 - 257 A8eTCSI K8K H8B60nee BepOSITHOe, 

B 'leCTh E.O. noypeuca 8B'l'Opbl npeAnO:IKBIIH H83B8Th OTKpb!Tblll HMH 103-ll sneMeHT 

DepHOAB'IeCKOll CBCTeMbl noypeHCHeM, 

HacToBIIlaSI pa6oTa nOCBBIIle&a ASIIhHel!meMy &ccnesoBSHHIO csollcTB noypeHCBSI, B 'lac-r-
256 

HOCTH, H30TOny 
103 

Lw 

Hsy'leHBe aaxouoMepuocTel! o6paaoBaHHSI cjlepMHSI H TpaBcojlepMHeBbiX sneMeHTOB, Bhi-

nonueuaoe B aamell pa60Te
121

, noaBonuno uasesThCB, 'ITO ce'leuue o6paaosaHBB Lw 2~ 
103 

B Sl.ll9pHOll peaKnBB 
95 

Am 243 +
8
0 l8 BMeeT BenB'IB&y (5-10) •10-

32 
CM

2
, 

Taxoe ceqeuue snonue aocTynHo lliiB HccnesoBaHHSI aa BHyTpeuaeM nyqxe nuxnOTpoaa. 

U , 3xcnepHM9HT81IhH8B '18CTh 

1,MeTOAHK8 SKCnep&MeHT8 

256 
Per&CTpanHB B' HAeHTH<jmKanHB H30TOna 103 Lw npOH3BO/lHIISCh c noMOD!biO MeTOAHKH, 

npHMeHSIBlllel!CB npH H3y'leHHB H30T0ll8 102
256 

H llO/lp06HO OllHCSHHOll B HSlllei! p860Te/S/• 

256 
flpeAnOnaranOCh, 'ITO B30TOll 

103 
Lw · HCllbiTbiB8eT pSAHOSKTIIBHblii paCllSJl nu6o C HC-

nyCKSHBeM a -'laCTBll, nB60 C 38XB8TOM Op6HTBIIhHOI'O sneKTpo·•a: 
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256 
103 Lw""-.. 

/. .~ 
252 / .. , .. ~ . 

Fm252 
100 

102256 

B STOM CJiy'l&e yCTpOJICTBO (puc, 1), npHMeH!IBWeeca AIIII perHCTpaitHK no 

100 Fm
252 

1 pa150TaeT CII8JIY!OlllHM 

Cpeau KOTOpbiX HMe!OTCSI !Ulpa 103 

256 
103 Lw 

o!SpasoM: npo.nyx:Tbl !Ulepublx pealtllull ( 
95 

Am243+ 
8
o18 ), 

256 
Lw , &bii5H&aJOTcR us MHmeuu sa C'I&T HMnym.ca ua-

neTa!OlllHX 'IBCTHil B 38MKHYT"'I o6'JteM, TOpMOS!ITCII B rase H AHcjlt!JyHAHpyJOT H8 CTellltH
1 

orpaHH'IHBa!Omue o6~eM, Hapa, aacop6upoaauuble ua noaepxuocTu xon&lleBoro yrny6neHHR, 

npH BpameHHH AHCKa nepeHOCSITCSI H3 30Hbl o6ny'leHHSI B 30HY C06HpaHHR llJlep OTAB'DI nocne 

a -pacnaaa, 3aec& uouusosauubJe s MoMeHT pacnaaa npO.llYKTbl 

OTpB!laTellhHbiM Hanp.SDI<eHHeM ( -25 B) H8 cisopHHK, 

a -pacna.lla OCalK.llaiOTC!I 

Tese 

TaxuM o6pa3oM, o6uapylKause 252 Ha cl5opHHKe !Ulep 
100 

Fm C&HAeTen&CTByeT 0 CHH-
256 

103 Lw a ~Utepuoll peaK!lHR u pacnaaa10merocs no Bhlme asol5paJKeuuoll cxeMe, EcTe-

CTBeHHO, 'ITO Apyrse B03MOlKHOCTH nonaa&HRII 
252 

100 Fm Ba C60pBRK AOIIlKIIbl !ShiT& BCKIIJO,-
'19Hbi. 

252 
Hs pacnpeAeneHHSI AKTHBHOCTH 100 Fm ua c6opusxe s cxopoCTH &p81lleHHB AHCKa 

MOJI<HO onpeAenHT& nepHOA nonypacnaAa 
103

Lw 
256 

4>epMHil 1 H8K8niiHS8SWHJICB H8 C60pHHKe, XHMH'IeCKH BbiAeiiSIIICSI C npHMeHeHHeM HOHOO('ioo 

MeHHbiX MeTOAOB. Am.<jla-aKTR&HOCT& ljlepMseaoll cjJpaKilHH BSMep~~nac& Ba a -cneKTpoMeTpe, 

B Ka'leCT&e ABT'IHKa a a -cneKTpOMeTpe scnOIIbsosanuc& nosepxBocTuo-6ap&epBbie Au·Si 

A8TeKTOpb!, npHMeBBnBCb cneKTpOMeTpbi, 061I8A8!0111Be AOCT8TO'UIO XOpOWBM SHepreTB'IeCKBM 

paspemeBHeM - 60 KSB H 'lpeSBbl'laiiH:O HH3KHM ypo&HeM ciK>Ba, 

2, 3xcnepuMeBTbl no CURTeSy usoTona 
256 

103 Lw 

256 
Onb!Thl no cuuTesy HSOTona 103 Lw npeaCTBBnMB co6oll npoaonlKRTem.H&Je 

243 18 
(8-12 'IBCO&) o6ny'leBBH MHWeBB H3 95 Am ny'IKOM ycxopeHHbiX BOHOB 

8
0 C OAHo-

speMeHBbiM uaxonneu&eM ua c6opuuxe npoAyKTos paAuoaxTusuoro pacnaaa. CyMMapHbill no

TOK HOHOB B K8lKAOM 061Iy'I&HHB COCTBBIISIII )5-25 MK8 ,'18C 1 R3MepeHHbiJI no B0CbMH38plUlHbiM 

HOHBM 018 
8 

EbinO o6uapylKeuo, 'ITO ua c6opuuxe B npollecce ol5ny'leHBB uaxannusaeTcu TO unu 
252 

HHOQ KOIIH'IeCTBO aTOMOB 100 fm 1 KOTOpOe 38BHCBT OT BHTeHCBBBOCTB 061Iy'leHHSI B 
18 

asepruu 6oM6apAupyiOmux uosoa 8 0 • Ha puc; 2 npeacTaaneu a -cnexTp npoayxToB 
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A' 

cjlepMHe&olt <jlpaKilHH, HaKonneBHbiX sa C60pHHKe B DpOil8CCe OAHOI'O H3 o6ny'leJ 
18 

I'HH HOHOB SO , paBHOit 97 Mae (na6, CHCT,), 

EMr.o ycTauoaneso, 'ITO a -aKTHBHOCTb C E •7,04 Mae pacnaAaeTc~ 

T~ OKOIIO 25 'laCOB, npuHaAII&lKHOCTb K <jlepMH&BOll cjJp8KllHB H CBOiiCT&a P8AH 

2! pacnaaa noxaSbiBaJOT, 'ITO ua c6opuuxe AellcTBHTem.so uaxannaaaeTCH 
100 

Fm 

0AHaKO STOT <jlaKT HBIIH&TCH IIHWb He06XOABMbiM YCIIOBBeM, KOTOpoe AOII 
29i 

CH, ecnu CHHTe3spyeTCS! ll30TOD 103 Lw 1 HO OTHIOllb Be llOCTaTO'IHbiM, C HE 

AOIIlKHO BbmonuHT&cR 11 apyroe ycnoaue, a RMeaao: ecnu a peaxnuu 
95

Am234(SOl 

CHHT83HpyeTCSI STOT B30TOII1 TO 38BBCBMOC1'b Ce'leHHR &I'O o6pa30BaHHH OT 81 

ABPYIOIIIHX BOHOB llOIIlKHa BM&Tb BRA KpBBOll C M8KCBMyMOM & paltoue aueprult 

Bb!We KYIIOBOBCKOI'O 6ap&epa B nonymBpHHOll 8-10 Mas, KaK STO BMeeT MeCTC 

. 121 n ., H3B&CTHhiX CJiy'laea npH CHHTe3e Tp8HCypaHOBbiX aneMeHTOB , OSTOMy ubi< 

axcnepHMeHTbl no onpeAeneauiO BBll8 saaucRMOCTB BblXona 100 Fm252 ua 
1S 

aaepi'BB BOHOB SO 

Pesyn&T&Tbl axcnepuMeaToa npeACTaaneabl BB puc. 3. Oxasanoc&, 'ITO x 

THIIB'IHO' *ucnapRT&IIbHbllt* BRA C nonymRpBHOit -9 Mas B MBKCBMyMOM npu 9 
252 

o6cTOHTem.cTao A&no ocuoB8Hue npeanonolKuT&, 'ITO 100 Fm AellCTBRTem.uo 
256 

c!SopHBKe xax npOAYKT pacnaAa 103 Lw • C y'leTOM a4i<jlexTuaaocTu annapa~ 
-32 2 

ero 06pa30BaHBH AOCTBI'SeT B M8KCHMyMe 6•10 CM , 3TO 3Ba'leHHe H8l 

,JlOWeM COOTB&TCTBBH C TeM, 'ITO MOlKHO 6biiiO OlKHll8Tb AIIH STOlt peaKilHB B3 
121 

IIRR no HSBeCTHbiM ABHHbiM 

0AHaxo, 'IT06bl CAenaT& OAHOSHa'IHbllt Bb!BOA o cuHTese 

'IBTb BCe Apyrue B03MOlKHOCTB, 

3. HsMepeuul nepuoaa nonypacnaaa 

256 
103 Lw , ue 

B KOHTpOIIbH 
252 

a) B OSMOlKHO , 'ITO 100 Fm nonaaaeT ua c6opsux xax npoayxT a -pa 
243 1S 256 

nony-ra.IOmeroca B peaxi!RH 95 Am ( 8 0 , p 4 n) 102 , HsaecTuo, 'ITO ce'le: 

I 
C HCnapeHH8M npOTOHOB B 061IaCTB TpB,HC<jlepMH8BhiX SIIeMeHTOB O'leHb MBIILI 

MyMbl ux CABHHYTbl B ol5nacT& BbiCOKHX aueprult aos6ylKaeHHH. Oauaxo HaM Kl 

Tpe6yeTCH 0AH03Ha'IHOe 8KCn9pBM9HT81lhHOe AOKa38T91IbCTBO, HCKIIIO'IA!OII{ee ST 

TaKHM AOKasaTenhCTBOM Morno 6hiTb u eunoc& o6HapylKeuue aua'luTem.Holt p 
256 256 

puoaax nonypacnana 102 (8 cex) H 103 Lw 

HsMepeHue nepuoaa nonypacnaAa npousaonunoc~o cneayiOIIIBM o6pa30M, C 

meHHH llRCK8 MeHSinaCb B K8lKAOM OnbJTe, i10CII& o6ny'leHBH C60pHHK paspesam 
252 

BBHbl, 'lucno ~Utep 100 Fm , saperucTpaposauHoe ua 6nuJKuell K Mumeau no 

HanpaaneHHIO BpameHBH llBCKB), npKHHMaiiOCb sa e)lHHHny B OTHOCHIIOCb K Ha'la 
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256 

/.103Lw~ 

252 

101Mv / 

~a 
100 Fm252 

102256 

256 
103 Lw no 

95 Am 243+ 018 ) s , 

ycTpol!cTeo (puc. I), IIpBMeaeweecB AIIB peracTpaitHB 

Cll9JlYIOIIUIM otspa30M: nponyXThl llll9pHblX peaxnaA ( 
256 

est llllpa 103 Lw , BhlfiBBBJOTCll H3 MHW9HH 34 C'I9T HMnym.ca Ha-

BMKHYT>rll o61.eM, TOpM03liTCB e raae a nacWJyanapyJOT aa CT9HltH
1 

M, 5JApa, ancopi5HpOBaHHbl9 Ha nOB9pXHOCTH KOilbll9BOl'O yrny61I9HBll, 

epeaocBTCB aa 30Hhl o6ny'leHHSJ e 30HY co6apaHHB llll9p OTllB'IB nocne 

HH30BaHHbl9 B MOM9HT pacnana nponyXTbl 

JJ<9HHeM ( -25 a) aa cl5opaax. 

a -pacnana oca)l(llaJOTcB 

252 o6aapy~eaae aa c6opuaxe llllep
100 

Fm CBHAeTen&cTeyeT o cau-

epaol! peaxuaH H pacnanaJOwerocB no Bhlme aaotSpa)l(eHaoA cxeMe. EcTe-
252 

B03MO)I(H0CTH nonanaHHll 100 Fm Ha COOpHHK AOIIlKIIhl !ShiT& HCXIIJO,-

ll AXTHBHOCTH 
252 

100 Fm aa cl5opaaxe a cxopocTa epaweaaB nacxa 
256 

aon nonypacnana 103Lw • 

BBBWBACH HB COOpHHX9, XBMB'I9CXB BbiA91IliiiCll C llpHM9H9HH9M BOHOOfio. 

<fla-axTaeaocT& <j>epMaeeol! <j>paxuaa B3M9pHnac& Ra a -cnexTpoMeTpe, 

a -cnexTpoMeTpe acnom.aosanac& noeepxaocTao-ISap&epa&te Au-Si 

Cb Cn9XTpOM9Tpbl, OISIISAAIOIUH9 AOCTBTO'IHO XOpOWBM 9H9pl'9TB'I9CIUIM 

a 'lpeae&t'lal!a.o HH3XHM ypoaaeM <j>oaa. 

M9HTbl no CHHT93y aaoTona 
256 

103 Lw 

256 
·Y aaoTona 103 Lw npenCT&BIIliiiB co6ol! nponomKHT9n&Hbte 

2~ 18 
c onao-Sl MHW9HH H3 95 Am DY'IXOM ycxop9HHblX HOHOB SO 

M ua cl5opuaxe uponyxToe panaoaxTaeuoro pacnana. CyMMapa&xA no-

6ny'leaaa COCTaBJISUI 15-25 MKB ,'laC, B3M9p9HHhll! no B0CbMH3apllllHhiM 

, 'ITO aa ctsopHHxe e nponecce o6ny'leBHH aaxannasaeTCH TO ana 
252 

OB 100 Fm , XOTopoe 3SBHCHT OT BHT9HCHBHOCTB o6ny'leHBll B 
1S 

ax aoaoa s 0 • Ha pac. 2 npencTaenea a -cnexTp uponyxToe 

4 .. 

~r~ 

~~ 

·,,~; 

.'' 
'fi J:l., ., 

ljlepMaeaol! <j>paxnHB, aaxonneua&tx ua c6opHHxe B npouecce OAHOro H3 o15nyqeual! upa aaep-
18 

l'HH HOHOB SO , paBHOl! 97 Mae (nal5, CHCT,), 

Bhlr.o ycTaaoeneao, 'ITO a -aXTHBHOCTb C E •7,04 Maa pacnanaeTCst c nepHOAOM 

T~ OXOIIO 25 'laCOB, npaaanne)I(HOCTb K <j>epMaeeol! <j>paXIUIB H ceol!CTBa paABOBXTBBHOro 

252 pacnana noxa3biBaJOT, 'ITO aa c6opuaxe Ael!cTeaTem.uo uxannasaeTcst 
100 

Fm 

0ABBKO 8TOT <j>aKT SIBilli9TCSI IIHWb H906XOilBMbiM YCIIOBH9M, KOTOpoe llOillKHO BblllOJIBS!Tb-
2$ 

Cll, 9CIIH CHBT93Hpy9TCll H30T01l 103 Lw , BO OTHIOilb He AOCTaTO'IBblM. C B906XOABMOCTbiO 

AOJI~ao BbrnonaHT&cH II npyroe yc.noeae, a HMeaao: ec.na e peaxuaa 
95

Am234(S018, Sn)
103

Lw
256 

CHHT93BpyeTCH 9TOT H30TOn1 TO 38BHCHMOC1'b C9'19HHH ero ol5pa30BaHHSI OT 9HeprHH OOMOap

AHPYJOWBX BOHOB AOJ!~Ha HM9Tb BRA XpHBOii C MaXCHMYMOM B paiioae aaepraJ! HB 5-7 Mae 

BbtWe xy.noaoecxoro 15ap&epa a nonywapuaol! 8-10 Mae, xax &To BMe9T MecTo Allll ecex 

. 121 n 6 H3B9CTHhiX Cny'IS9B npa CHHT939 TpaacypaHOBhiX 8JI9M9HTOB • OSTOMY btnH Bbln0JIH9Hhl 

axcnepHM~HThl no OIIp91l9Jl9HHJO BHAA 34BBCBMOCTH BbiXOAA 100 Fm252 H4 CISOpBBX9 OT 
1S 

aaepraa aoaoe sO 

Paaym.TaThl axcnepaMeaToe npeACT&BneB&J aa pac. 3. Oxaaanoc&, 'ITO xpHBaa HMeeT 

Tannao· •ucnapaTen&a&tA' BRA c nonymupaaoa -9 Mae a MAXCBMYMOM npa 96 Mae. 3To 
252 

oi5CTOBT9n&CTBO nano ocaoBSBae npennonO)I(BTb1 'ITO 
100 

Fm 
256 

neJ!CTBBT91lhHO nOliBJIH9TCll aa 

c!SopHHKe xax nponyxT pacnana 103 Lw • C y'leTOM a<l><l>exTBBHOCTB annapaTyphl ce'lei!Be 

ero 06pa30BAHBH llOCTBrA9T B MAXCIIMYM9 6•10-3
2 

CM
2

, 3TO 3H4'19BH9 HaXOllBTCH B xo-

pomeM COOTB9TCTBBB C T9M0 '!TO MO)I(HO 6biJIO OlKBAATb AJ!H 9TOJ! p98XllBH 113 SXCTpanOJill
/2/ 

UBB no 113B9CTHb!M AAHHblM 

Onuaxo, 'ITOobi cnenaTb OAH03HA'1Hhll! Bhleon o CHHTeae 

'IBTb BC9 npyraa B03MOlKHOCTH, 

256 
103 Lw , He06XOilHMO BCIUIJO-

3. I13Mepeaae nepaona 
252 

nonypacnan~ a xoaTpon&ahle Ollb!Thl 

a) BoaMoJKao, 'ITO 100 Fm nonanaeT aa c!Sopaax xax nponyxT a -pacrrana I 02256 , 
243 1S 256 

IIOIIY'ISJOW9l'0Cll B peaXIlHH 95 Am ( S 0 , p 4n) 102 , J13B9CTB01 'ITO C9'19HBH pealtl:lBJ! 

C BCJiap9HH9M llpOTOHOB B 061IaCTB TpaHC<j>epMH9BbiX 91I9M9BTOB 0'19Hb MaiiLI / 41 B MBXCB-

MYMbl HX C.tlBHHyThl B OISIISCTb BbiCOXHX 9H9pral! B03DY)I(A9HHS. 0ABSXO HaM Ka3aiiOCb
0 

'ITO 

TpeoyeTCH 0AH03Ha'IH09 9KCII9pHM9HTaiibH09 llOXS34T91IbCTB01 IICKIIIO'IBJOW99 &Ty B03MO~HOCTI>o 

TaxaM AOKaaaTen&cTeoM Morno 6h1Tb a HBHIIOC& o6aapy~euae 3Ha'IHT91lhBOl! pa3HHilbJ e rre-
256 256 

pHOAax nonypacnana 102 (8 cex) a 
103 

Lw 

11aMepeuae rrepHOilA nonypacnana npoa3BOAHIIOCb cneAYJOIIUIM ol5pa3oM. CxopocT& epa

meHHH AHCXA M&BliiiAC& e XB)I(IlOM onbiTe. nocne oiSny'leuas c6opuax paapeaancsr ua 2 rrono-
252 

BHBbl, 'IHCIIO llll9p 100 Fm 1 38p9rHCTpHpOIWIHH09 HB 61IH)I(H9J! K MHW9HH ll01IOBHH9 (no 

HanpaeneHHJO Bp.W9HHH AHCXA), IIpHHHMallOCb 3a 9/lHHHny H OTHOCHIIOCb K Ha'lallbHOMy MOM9BI-
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252 
Ty apeMeHH. l.facno BA8P 100 Fm , aaperacTpapoaauuoe ua Aam.uell nonoaaue, ohlno 

paaHO onpe)leneHHOII )lone 8ABHBilbl B OTBOCB.IIOCb X MOM8HTY apeMeHB, 38aRCSilll6Mf OT 

cxopocTa apameauu, 

256 
Peaym.TaT&I sxcnepaMeHTa .no B3MepeHBJO nepaoAa nonypacnaAa 103 Lw npeACTaa-

neH&I ua pac. 4. nepaoA oxaaancu 6na3JtBM 1t 45 cex, 'ITO aua'IBTem.uo OTna'laeTcu OT 

8 cex, 

2S2 2S2 
5) B03MOlKHO, 'ITO 100 Fm non8)laeT ua c6opuax a nponecce pacna11a 

101
11v 

? lr n18 2S2 12/ 
nonf'IAJOIIleroc;;!l a peaJtllBif 

9 
Aar4 'It' ,aS.) llv • 0JlHaJto a pa6oTe Mbl noxaaana, 'ITO 

252 s 101 2S2 
B30TOn 101 Jlv BCnbiTbl&a8T SJieltTpOHHhlli 38XB8T B npeapamaeTCH a 100 Fm C nepao-

JlOM nonypacna!la T% •8 MBH, 3To 3Ha'leHBe peaJto OTJIH'IaeTCH OT nepHOJla nonypacn8)la 

103 Lw 256 
, paauoro 45 celt, KpoMe Toro cne11yeT 38MeTHTb, 'ITO peaxnBH THna ( 1, a Sa ) 

HMeeT <jlyHXIlHIO aoa6ylKJleHHH, 38M8TBO OT.IIH'IHfiO OT <jlyHXIlBB a036ylKneHHH (I, 5 D ) ; ORA 

3HA'IHTenbHO WHpe H M8KCHMfM ee cnaHuyT a ol)naCTb 6onee ab!COKHX &HeprHII, 

HecMOTpH ua OTMe'leHayiO a&Jwe paaHBny a nepuon5x nonypacnAJla a aBJlaX <jlyHitllBA 

aoa5ylKJleHBH 8T8 a03MOlKHOCTb Obln8 HCitnJO'IeHa noCTAHOaltOII ewe OllHOro 8KCnepHM8HT8, 
121 

nOCJtonbKY 5hi.IIO H3a8CTHO 1 'ITO HA C50pHHK MOryT C06Hp8TbCH npOAYKTbl snexTpOHHOrO 

38Xa8TA, 3xcnepHM6HT nOit838.111 'ITO &<jl.p8KTBaHOCTb C06Hp8HHH a pe3fnbT8Te pacnaJlA, 
252 256 

llAJOIIlero Ha c6opHBxe 100 Fm 
7 

npH CHHTeae 103 Lw cocTaanHeT 100%. TaxaH s<jl.pex-

THaHOCTb co5apaHHB COOTaeTCTayeT a -pacnaJly. B TO lKe apeMH 5bmo noxaaaao, 'ITO 
2S2 2S2 

coiSupaHHe 100 Fm npu snexTpOHBOM aaxaaTe 101 Mv He npea&JwaeT 15%. B aTOM 
252 238 19 252 

cny'lae 101 llv nony'IIUICH a peaKilHB 92 U ( 9 F , Sn ) 
101 

Mv 

a) Haxouen, aenocpeJlCTaeuH oe nonaJlaHHe ua c6opHHK nponyxToa BAepHbJX peaxnull, 
2S2 

cpenu KOTOpblX MOr ObiTb H 100 Fm 1 BCK.IIJO'Ieao, TAX K8X CHCTeMa SKp8HOa (2,5) 

(pHC, 1) H8JlQlKHO 38WBII18.118 Oo.II8CTb MHWQHH OT OO.II8CTH C06Hp8HHH llO'IepHHX npOilfKTOa, 
238 18 250 

3xcnepaMeHTam.ao 5hlno noxaaauo a pealtllHH 92u ( 8o , 6a) 100 Fm , 'ITo ua c6opHHK 
250 

non8)laeT MaBee 0,1%acex SIAep 1oo Fm , nony'laldmuxcu a peaxnuu. B TO JKe apeMH 
256 252 

a OnhiTAX no CBHTe3y 103 Lw KOnR'IeCTao 100 Fm 
2S2 

B8 coopHBKe COCTaanHnO -20% 

OT acero ltOliii'IecTaa BA8P 100 Fm , nony'luawuxcH a peaym.TaTe o6ny'leHBH, 3Ta nu<jlpa 
252 

npaXTH'IQCKH eeCb 100 Fm XOpOWO COOTaeTCTayeT TOMf, 'ITO 
243 18 

'1811B~sJlS Am HOII8MH 8 0 

103 Lw • 

, a03HBX810111Hll npH Oony-

npa sueprua 97 ~sa, HB.IIHeTCH peaynbTATOM pacnana 

TaxHM oiSpaaoM OllR03HA'IHO MOlKRO yTaeplKJlATb, 'ITO a peaxnuu
9

S Art 4~ {J18,Sa) Lw 256 

256 103 
CHHT83HpoaaH R30Ton 103 Lw , RMeJOIIlBA nepuon nonypacnana - 45 cex. Ce'leuae o6-

pasoaauaa STOrO H30TOil8 a M8KCRMfMe AOCTHraeT 6•10-3
2

cM
2

, 

243 18 254 Onu.,apeMeRRO oblnH nony'leHhl AAHHble o ToM, 'ITO a peaK!laa
9

SAm {
8
0 ,a3a) llv 

254 101 
o5p83feTCR R30TOD 101 Jlv , KOTOpb!l HCllb!Tbl&aeT snexTpOIIHblll 38XB8T C nepHOJlOM 

T% > 2 MBH, 

6 

• 

~ 

''I 
'j 

~:I 
! 

I l,',' ,, 

j 

f 
I 

I 
l 
1 
i 

_.-!, .... 

Ul • Otlcyli(JleHHe peaxm.TaToa 
256 

I, PanaoaKTBaBble caolcTaa
103

Lw 

Ha OCHOa& 8KCneplUleRT8nbRbiX Jl8HHbiX Hen&3H TO'IHO CK838Tb, Kl 

nepaon&• Ana a -pacnAJla a anaJtTPORHoro aaxaaTa B30Tona 
103 

Lw 
2. 

nepaone nonypacnana 45 cex. 

TeopeTa'lecxae oneuxa AaJOT ll.IIH snexTpoauoro aaxaaTa T% •5 

naAa T~ • 2 cex ( 583 aanpeTa), 

256 
no-aBJlBMOMf, a OCHOaHOM 103 Lw paCn8Jl8eTCH C HCllfCKl".HBE 

a a He6onbwoll 11one cny'laea acnbiTbJaaeT sneJtTPOHHbJI aaxsaT. B &TOM 

aanpeTa llllH a -pacnana HM88T BB.IIR'IBBY - 30, 

243 18 
2. Ce'leHae peaxnaR 95 Am ( tf• Sa >

103 
L 

Pac'leT suepreTB'Iecxax xapaxTepacTax peaxnaa 
9

S Am 243 ( 
8
o18, Sa 

DOK83b!B88T1 'ITO MaKCHMfM aepORTHOCTH RCnapeHRH 5 ael!TpOHOB B3 COC 

raeTCK npa suepraax1 Ha 5-7 ~sa npeabiWAJOIIlHX Jtynouoacxull ISap~oep ' 
243 18 

9S Am + 80 , 3TBM OI51.SICHK8TCH DonOJK8HBB M8XCHMfM8 CB'IeHBH 
256 

103 Lw u suepreTa'lecxol oca (aua'leuae E 1P18-es ~sa nocTaTo• 

cyeTCa C paC'IeTHOI B8.1IB'IBHOII), 

3H8'18HBB 
-32 2 

olD -6•10 CM naeT B&liii'IHHY nnu cpenuero no Hen 

KAilf OTHOIIleHHB aepOHTHOCTB HCnapeHHB HeiTpOR8 It aepORTHOCTB AeneHB 

3To 3Ha'leHHe ra I rr xopowo cornacyeTCB c SKCTpanonBAROHHbiM A.IIH 
/2/ 

.llf'IBHRbiM a p860Te 1r 

3TO COrnaCRe A88T HAM R81lelKilY H8 TO, 'ITO Tenepb HMeeTCH B03M 

38Tb 3Ha'leHRB MaKCRMfMOa Ce'leHHll peaxllHII C o6pa30BAHH6M B30TOnOB 
-82 2 -33 2 

aiD •1-2•10 CM) H 105-ro ( a 18•2-5•10 CM) sneMeHTOI 

'laJOTCa a peaxnaax c acnapeuaeM 5 ueiiTpouoa. OxaabJaaeTcu, 'ITO 3TH 

38BBCHT OT ab150pa MBW8Hel H '18CTRil1 RM81011lBXCH a H8CTOHWee apeMH, 

no-npelKReMY
121 

aonpoc o ce'leHHHX peaxnall c ucnapeuueM 4 ReliT 

M8Bee OnpeAeneHHbiM, 

B aaxnJO'IeHBe Mbl, C'IBTaeM caoaM AOJirOM a&lpa3BTb 6naronapHOCTb 

JlBHTy AH CCCP r.H.4>nepoay 38 HHTepec I[ pa6oTe H npenocTaaneHHe B 

Bblll01lH8HBB, 

7 



2S2 
llll&P 

100
Fm , aaperuc-rpuposaHHoe Ha uam.uell nonosuue, o&mo 

·II AOJI9 &AHHHllbl B OTHOCH1l0Cb X MOM&HT)' Bp&M!!HB, 38BBCSI1ll!!M)' OT 

2~ 
xcnepuMeHT8 no H3MepeHB~ nepuoua nonypacnaua 103 Lw npeucTaa-

pHOA OK8381lCH 01lH3KHM K 45 C&K, ~TO 3H8~HT!!n&HO OT1lB~8eTCH OT 

2S2 2S2 
~TO 100 Fm DOD8A89T H8 coopHHK 

2S2 
I&AKnHB 

9
S AJ4Vg,aSo)

101
Mv • Ouuaxo B 

a nponecce pacnaua 
101 

Mv 

pa60Te
121 

Mbl noxaaanu, ~To 
CllbiTbiBa!!T 31l&KTpOHHblll 38XB8T H 

2S2 
npeapamaeTCH B 100 Fm c nepuo-

T* s8 MHH. 3TO 3Ha~eHBe peaxo OT1lH'IaeTCH OT nepuoua nonypaCn8Aa 

45 cex. KpoMe Taro cneuyeT aaM&THT&, ~To peaxuuu THna ( 1, a Sa ) 

6y>KAeHHB, 38MeTHO OTn~uy~ OT ljJyuxnuu B030YJKA&HHH (I, 5 a ) ; oua 

H M8KCHM)'M ee CABHHyT B 001laCTb 6onee BbiCOKHX &HeprHII. 

OTM&~&HHy~ BbiWe p83HBU)' B nepHOA~X nonypaCD8Aa B BHAaX ljJyHKllHII 

,Q3MOlKHOCTb 6&ma HCKliJO~eHa DOCTaHOBKOII eme OAHOrO SKCD!!pHM!!HTa, 

!!CTH0/
2
/, ~TO H8 C60pHHK MOryT C06HpaTbCH llpOA)'KTbl 91l!!KTpOHHOrO 

HT noxaaan, ~To aljJ.pexTHBHOCTb cooupaHBH a peaym.TaTe pacnaAa, 
2S2 2~ 

xe 100 Fm 1 npu cuHTeae 103 Lw COCTaBnseT 100%. Taxas aljJ.pex-

a -pacnauy. B TO JKe 
2S2 

npu snexTpOHHOM aaxsaTe 
101 

Mv 
238 19 

COOTB!!TCTB)'&T 
2 

speMs 6&mo noxaaauo, 'ITO 

He npea&IwaeT 15%. B &TOM 
2S2 

nony~ancs B peaKUHH 92 U ( 
9 

F , Sa ) 
101 

Mv 

enocpeACTS&HHoe nonauaHue Ha c6opHHx npouyxTos llll&pHbiX peaxnull, 
2S2 

Ob!Th H 100 Fm , HCK1l~~8HO, Tax KaK CHCTeMa 9Kp8HOS (2,5) 

8WHJUana 001laCTb MHW!!HH OT 001l8CTH C06Hp8HHH AO'I!!pHHX DPOA)'KTOB. 
238 1g 250 

6b!DO DOKa38HO B p&81tll11H 92 U ( gO ,6a) 100 Fm 0 'ITO H8 C60pHHK 
250 

acex llll&p 100 Fm , nony~a~muxcu s peaxnuu. B TO JKe apet.:lu 
256 2S2 

Y 103 Lw K01lH~!!CTSO 100 Fm H8 COOpHHK!! COCTaB1lHnO -20% 
2S2 

a llll!!p 100 Fm , DDny'IHSWHXCH S p&3)'n&T8T8 o6ny~eHHH. 3Ta UHijJpa 
2S2 

&T TOM)', ~To npaKTH~ecu sec& 100 Fm , soaHHKa~mull npu o6ny-
1g 

OHaMH g 0 npu auepruu 97 Mas, HBnHeTCH peaynhTBTOM pacnaua 

IM onuoaua~uo MOlKHO yTseplKAaT&, ~To a peaxnua
9

S AJ 4~ 111g,So) Lw 256 

2~ 103 
on 103 Lw , HMe~mull nepuon nonypacnaua - 45 cex. Ce'!&RBe o6-

-32 2 
OTODa S MIIKCHM)'M& llOCTHraeT 6•10 CM • 

243 1g 2S4 ObinH nony~&Hbl AaHHbl& 0 TOM, 'ITO B pealtilHH
9

SAm {gO ,a3a) Mv 
254 101 

01 Mv , KOTOpbiii BCDbiTbiBaeT 91l8KTpOHRblll 311XB4T C nepHOAOM 

6 -

'I 
j 

ii) 

i) 
,' 1,1 

l 
~ 

( 
.! 

f 
l 

I 
l 
' 

Ul • 06CYJKA8HB!! pe3Yn&T8TOB 
256 

I. P ana oaxTas Hble CB ollcTsa 
103 

Lw 

Ha OCHOse sxcnepiDl&HTan&HbiX ASHHbiX uem.aa TO'IHo cxaaaT&, xaxos&l napuuanLHble 
256 

nepBOAbl una a -paCn8Aa " snexTpouuoro aaxsaTa H30Tona 
103 

Lw npu o6meM 

nepuone nonypacnaua 45 cex. 

TeopeTB'Iecxae oneuxu na~ nns snexTpouuoro aaxsaTa 

naAa T* • 2 cex (6ea aanpeTa). 

T* .. 5 MHH, a uns a -pac-

2~ 
no-BHAHMOM)', S OCBOSHOM 103 Lw p8CD8A8!!TCH C HCD)'CKt".HB!!M a -'18CTHU 

H B ue6om.woll .none cny~aes HCDbiTbiB&eT anexTpOBHblll aaxaaT. B &TOM cny'!ae xoaljJ.puuaeHT 

381IpeTa A1lB a -p&CII8ll8 RM!!IIT B81lB'IBHy - 30. 

243 1g 2~ 
2. Ce'I&HRe peaxnua 9sAm (jJ,So >

103
Lw • 

Pac'I:&T aaepr&TB'I&CKHX xapaxTepucTBK peaxnuu 
9

S Am 243 ( go 1g, Sa) 
103

Lw 2~ 

DOK83biB8&T, ~TO MUCBM)'M S&pOHTHOCTB HCII8p!!BBH 5 H&IITpOHOB H3 COCT8BHOro llllP8 AOCTH

raaTCg npH &HeprBHXJ Ba 5-7 Mas npeSbiW8~IIlRX xynOHOSCKBII 6ap&ep CHCT!!Mbl 
243 18 

9S Am + gO • 3TBM o6'hacaaeTCH nonolKeHBe M8XCHMfM8 ce~eHHH o6paaosaHHH 
256 

103 Lw H8 &HepreTB~Ift:Xoll OCR (3B8'18BHe E .,plg•96 Mas AOCT8TO'IHO xopowo corna-

C)'!!TCB C pac~eTHOII B91lB'IHHOII). 

-32 2 
3H&'I9HH9 OlD -6•10 CM A89T B&DH'IHHY ll1lH Cp!!AH&rO ITO HCIT8pHT9nbHOMy K8C-

X8A)' OTHOIIl9RH51 B!!pOHTHOCTB HCD&p&BHB H&IITpOHa X S&pOHTHOCTH A!!JI&HHH fa ff f-Q,053. 

3TO 3H8~9RH8 ra I rr xopowo cornacyeTCSI c &XCTpanOJIIUIHOHHbiM A1I51 &Toll peaKUHH, no
/2/ 

JI)''I&HHbiM B pa60Te • • 

3To Cornacae A88T BAM HAA!!lKAY Ha TO, 'ITO Tenepb BM!!&TCH B03MOlKHOCTb np&ACKa-

311Tb 3Ha'I9HH9 MaKCBMyMOB C&'I&HBII pe&KllHII C oopa30B8HR!!M H30TOITOS 104-ro 
-32 2 -33 2 

DID •1-2•10 CM) H 105-ro ( Daa•2-5•10 CM) 31l8M!!HTOB, !!CJIH OHH nony-

U~B s peaxnaax c acnapeuaeM 5 ueiiTpouos. OxaabisaeTcs, 'ITO aTH ce'I&HHH Mano 

38BHCHT OT Bb160pa MBW&B&II B ~8CTHU, HM&~WBXCH S RaCTOHIIl&& Bp&MH. 

no-np&lKB!!M)'/
2

/ BODpOC 0 C&~&HHHX peaKUHII C HCDapeRH&M 4 H&IITpOHOS OCTII!!TCB 

MaBee onpeuen&BHbiM. 

B aaxn~~eBHe Mbl, C'IBTIIIIM CBOHM AtmrOM Bbip&3HT& 6narouapuocT& 'lneuy-xopp'ecnoa

A&HTy AH CCCP r.H.<I>nepoay 38 HHTepec X paoOTe H npeuocTaBJI!!HBe B03MOlKHOCTB A1lH ee 

Bblll01lH8HHH. 

7 

~·· 
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Mbi 6naronapHbi A.H.<I>ununcouy H pyxoaonHMOi! HM rpynne, o6ecne'IHBWHM 6e30TXaa

uyro pa6oTy UIIKROTpOH8 B nepHOil npoBell&HHSI SXCnepHM&HTOB, 

HaM O'leHb npHSITHO Bblp83HTb 6naronapHOCTb n. KyMnljl H A.M. Cyxosy 3a pa3pa-

60TKY BbicoxocTa6HnbuoA 6ec¢ouosoA,snexTpouuoA annapaTypbil A,r.nunbKOBY 38 coanauue 

u uananxy MexaHH'IecxoA 'I&CTH sxcrrepHM&HTanbHoro o6opynosaHHSI, 3.3. PbiHilHHoA H B.<I>.Kylll-

HHPYKY 38 pa3pa60TKY H H3rOTOBR9HHe Bb!COKOK8'19CTB&HHbiX nonynpOBOilHHKOBhiX neTeK-

Topoa, 

Mhi aeCbMa npH3HaTenbHhi B.H. Ky3ueuosy, A.f.Koanoay u A.n.CMupaoay-Aaepuuy, 

pa60Thl KOTOphiX BO MHOrOM CDOC06CTBOB8RH sljlljl&KTHBHOMY npOB&Il&HRJO SKCnepHM&HTa, 

n u T e p a T y p a 

1. A.Ghiorso et al. Pbys. Rev. Lett., 6, No.9, 473 (1961). 

2. E .n. JloReu, B.A.llieronea, B.A. EpMaKOB, npenpHHT OHSIH, P-2114, .lly6aa, 1965. 

3, E.Jl,JloueiT, B.A.llieronea, B.A.EpM&Koa. ATOMH&R saepraa, ~ 195 (1964). 

4, B,A,.llpyuu. npenpHHT OHHH P-874, .lly6aa ( 1962), 

• 

Pyxonucb nocTynuna a uanaTenaCKHA OTnen 
14 anpena 1965 r, 

8 

1 

4f 

• 

103 Lw 256 Puc. 1. CxeMa ycTpoAcTB& nns CHHTe3a H30Tona 

Pacnana Fm 252 100 

H aaxonne1 

( 1 ) - M&llHhiA llHCK C KORbU&BhlM yrny6n&HH&M HB nepHijlepHB, 
(2)-M&XaHH'I&CKllQ npo6KH, orp&HH'IH88JOWH& 06'h&M llRSI C06Hp8HHSI l 
peaxitBII. 243 
(8) - MHW&Hb H3 95 Am aa nonno~<Ke H3 anroMHHHesoA ljlonbrH, 
(4) - c6opHHK nponyXTOB pacnana. 
(5) - "&neKTpH'IQCKBQ npo6KH" llRSI np&ll0Xp8H&HHSI C60pHHK8 OT n~ 
nponyKTOB lUl&pHhiX pe&KilHII, 

9 
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pH hi A.H.~HrrHrrCOHY H pyxoaoaHMoA HM rpynne, o6ecne~HBWHM 6e30TKa3-

'TPOH8 B rrepHOU rrpoaeaeHHH SKCI19pHM9HTOB, 

rrpHHTHO Bblp83HTb 6naroaapHOCTb n. KyMncp H A.M. Cyxoay 38 pa3pa

HI1bHOA 6eccpoHoaoA snexTpoHHoA annapaTyphl; A.r.nHrrhxoay 3a coaaaHue 

~ecKoA ~acTH sxcrrepHM&HT&rrhHoro o6opyaoaaHHH, 3.3. PhiHAHHoA u B.~.KY!Il-

OTKY H H3rOTOBI19HH9 BbiCOKOK8~9CTB9HHhiX rronyrrpOBOUHHKOBhlX A9T9K-

npH3HaTerrbHhi B.H. KyaHeuoay, A.f.Koanoay H A.n.CMHpHoay-AaepuHy, 

BO MHOrOM CITOC06CTBOB811H scpcpeKTHBHOMy 11pOB9U9HHID SKCI19pHM9HT8, 

n u T e p a T y p a 

Phys. Rev. Lett., 6, No.9, 473 (1961). 

IA.l4eronea, B.A. EpM8KOB. npenpHHT OHSIH, P-2114, .0y6u, 1965 • 

• !4eronea, B.A.EpM&KOI;l, ATOMH8H SHeprHH, jJL 195 (1964). 

npHHT OHJIH P-874, .0y6Ha ( 1962). 

Pyxonucb nocTynuna a uauaTe~cxuA OTuen 
14 anpeng 1965 r, 

8 .. 

Puc. I. CxeMa ycTpoAcTaa unH CHHTe3a H30Tona 
Pacnaua Fm 252 

100 

1 

103 Lw 256 

41-2~) 

H H8KOI1119HHH 11POAYKT8 ero 

(I ) - M9UHhiA AHCK C KOI1bll9BhiM yrny6rr9HH9M Ha rrepHcpepHB, 

(2 )-M&X8HH'I9CKH9 rrpo6KH, orpaHH~HB8IDIIlH9 06'b9M AITH C06Hp8HHH rrpouyKTOB Sl.ll9pHbiX 
peaxnsA. 

2 43 
(8) - MHW9Hb H3 95 Am H8 110UI10JKK9 H3 811IDMBHH9BOA cpol1brH. 
(4) - c6opHux rrpouyxToa pacnaua. 

(5) - 'snexTpH~ecxse npo6xu• ang npeuoxpaH&HHH c6opsuxa oT nonauasHH Ha Hero 
npouyxToa 1111epHhlX peaxnuA. 

9 
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J(J_ 

30 

25 

20 

15 

10 

5 

0 

Puc. 2. 

7.0~Hsb 

~~HaO 6,11HJC 
l 

i 

I I 
l ' 
f f 
I I I 

7.2N9& 

I ~ 

I/ T _d! ~~ 11 L- 6... 
tO 2JJ .30 ((() so 60 70 KaH. 

Anb<jla-cneKTp <jlepMHeBol! !ppaKilHH nponyKTOB ,uaxonneHHhlX H8 coopHHKe B nponecce 
243 1S 1S 

oony'!eHH>I 95 Am + sO npu E sO = g'lj MaB ( nao. CIICT.). KpoMe llliHHll 
252 256 

( 
100 

Fm - nponyKT pacnana 103Lw ) u 
254 

- nponyKT pacnana 101 Mv 

E a== 7,04 Maa 
254 

Ea =7,2 Maa 
244 

) , naHhi xanuopoeo'IHbie nuuuu 
96 

Cm (lOOFm 

242 
96 Cm 

-
10 

H 

(5_ f(f' 
CHa. 9 

, 

8 
7 

6 

5 

~ 

3 

2 

fO 
ll 

80 ' 

J. 
,f\ 

/. .~. 

I ·\ 

1/ 
1\ 

\, 
90 f(}(j ffO Mev £0, 

Puc. 3. 3uegreTB'Iecxa" 38BBCBMOCTb ceqeuus o6pa3oaauus 
256 243 1S 

103 Lw a peaEilBB 95 Am + 8o ( nony'leHa no 
252 

nponyETy pacnana B30Tony 10o Fm ) • 

II 

~---------------



<5. . fd"· 
CH'l. 9 

8 

7.0~Hs0 
't ! -

-'j ..s 1 .. t" I I I 1 
~ ~ I I I I \ I 

7.2Ni& 

l, 1--+-

3 

2 

~I Y I t I 1 ti 
2tJ .30 ¥a so 60 70 KOH. 

" 

-~ 1 81 
10"" "' 80 90 f(}d 110 Nev E0,. 

exTp <j>epMHesoll <ppaxuHH nponyxTos aaxonneHHbiX aa coopHHxe s npouecce 
243 18 18

1 
I 

ll 95 Am + gO np11 E gO =97 Mas (nao, CHCT,), Kpo~m JIHHHil 
252 256 

,04 Mas ( 100 Fm - nponyxT pacnana 103Lw ) H Ea ~7,2 Mas 
2M ~4 

- nponyxT pacnana 101 Mv ) , naHhi xanHoposo'IHbie nHHHII 
96 

Cm H 

Puc, 3, 3aapreTH'Iecxas saaucuMocTJo c41i:eHBB ot5pasosaHHB 
256 243 18 

103 Lw B paalliUIB 95 Am + 80 ( nony'I&Ba no 
252 

nponyETY pacnana B30Tony 10o Fm ) • 

10 
II 

ttl: 
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