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B nocneuaee speMR Ohln nposeuea pH~ oneaox o*HuaeM~x csoAcTs eme ae caaTeaa-
/1-3 / 

pOBaHH~X TRlK9liblX H30TOllOB TpBHCypaROB~X sn:eM&HTOB • npx npOB9U9HHH TBI<JIX OU9ROJC 

npaxoUHTCR oDHpaTbCH aa uaaa~e o csoftcTsax ylKe aasecTa~x uuep. B aToi! c suaa secb

Ma cymeCTB9HHO 3H8HH8 CBOACTB pa3liH~~X H30TODOB sn:&M8RT8 102. 

B 1958 rouy obmH onyonHKonaa~ Aaaa~e o cBOAcTBax aaoTOna 102
2 54141

• Ta JCaJC 

ceft'IBC DORBRliHCb HOB~9 M9TOAbl HCCli9AOB8HHR KOpOTICOJKHBym&X a -&ICTRBH~X H30TO-

llOB/5/, HBMH O~liB np&AllpHHHTbl Ollb!T bl1 U9Jlbl0 KOTOp~x HMHliOCb yTO 'IR9HH9 CBOi!CTB H30• 

TO liB 102
254

• 
254 

Kax aasecT&o1 onbrThi no cBaTeay BaoTona 102 obrn& npoBeA&Ii~ 11 1958 roAy aa naa eA-

/4/ 
HOM ycKopHTene TSDK9liblX HOHOB B BepJCliB A. raopco c <OOTPYAHHK8M1I • KaK OblliO YJC838HO B 

/4/ /6/ 254 
aTOA paooTe , a TaJC)I{9 s IIOcneAyiOmeA 1 BaOTon 102 o6paayeTCH npa o 15ny'le&H11 Cm ~•( co-

uep)I{BBIIIeroca B JCOITH'I9CTB9 4,5% B M1IIII9H1I H3 Cm ~U) HOR8Mll C 1 ~ B peayrrbT8T8 peaJCUHH 

HI I~ 254 em (C , 4n ) 102 • Ha ocaosaaaa rrony'I&H&biX s yxaaaaahrx p a ooTax peaynbTaToB asTopbl 

BbiCKaaallJI yTBep~eaae1 'ITO rrepaou rronypacnaua aaoTona 102
254 

coCTasnueT 3 ceJC, a aaeprau 

a -'IBCTRA, acrrycKa&MbiX npa pacnaAe <Yroro naoTorra 1 panaa 8,3 Man. 

B aacTOHmell paooTe npBBOAHTCH aKcnepBM&HTarrbable AaHHbre1 rrony'leHHhre B 

orrhrTax aa Bb!B&AeaaoM rry'!Ke 150-caaTBMeTposoro UHKrroTpoaa OIHHI npa accneAo

BBHRR CBOACTB R30TOII8 102
254

, OopaayKJIIIerOCH B pea!CURH Am~ 43 (N 16
, 4n) 102

254
• 

nnH H80Jltoll9HRH a -pacrraAa H30TOD8 102
254 

Obin8 HCIIOllb30B8H8 M9TOUHK81 aaa

norH'IHBH M8TOI1Rll:9 MaK<I>epneaa H rpa<I><!>Boeaa
151 7 

I. CxeMa aKcrrepi!M8HT8llbHOA ycTa

HOBKR rrpHBBU8H8 HB pHC. 1. CymHOCTb M BTOUHKH COCTOHT B TOM, 'ITO HAPS oopaayiOIIIHXCR 

B p 98KIII!1!: R30TOllOB, BbiORB89Mbl8 H3 MH1119HH Am 
243 

TOrrmHHOA 0 14 MrfcM
2

, H8H9C8H-

HOi! aa nouno)I{Ky a a arriOMHH&Boi! <j>onhrH, TOpM03HTCH B renaa 1 rrocne 'lero aarrpasnea aoi! 

CTpyeA raaa, Bb!XOUHIII9i! H3 H900llhiiiOrO OTB9pCTHH B OO'b91Vl9 C MH1119Hhl0 0 rrepeHOCHTCH HB 

M9T8llllR'19CK1Ii! coopHRK, KOTOpbli! rrepHOU1I'I9CKH rrepeMemaeTCII K Kp9MHH9BOMY ITOBepXHOCT-

ao-6aphepaoMy ueTeKTopy 1 perncTpapytomeMy a -'IBCTHUhl. Hcrronh30BBBIIIHAcu B vrrhr-

TBX MHOroMepHbli! 8H8liH38TOp p9AKHX COObiTHi!, HMH!OIIlHi!CH ycoBep1119HCTBOB8HHblM BapHaH

/ 8 / 
TOM OIIHCBHHOrO B paoOT9 1 IT03110liHll IIpOBOUHTh Bp9MH-8MIIITHTYUHblft 8H8ITH3 HM ITYlih-

COB OllHOBp9M9HHO C llBYX ll9TBKTOpOB. 

3 



254 
0CHOBH8H '18CTb O llbiTOB IIO CH HT93Y 1<3 0TOII8 102 llp OBOilHIIBCb 1Ip H 3H9pi'HH HOROB 

N 
11 

82-84 Mas. Corna cHo pacqeTaM, <>Ta 9HeprHR cooTaeTc Tsy eT MBKCHMY MY pe a KUHH 

2U U 254 
Am (N , 4n ) 102 • t{To5bi rrposepKTh <>To, Mbi rrposenK OllbiT bi rr o CHHTeay noc-

2<1 /4,6/ 23T I• 248 
TaTO'IHO xopowo H3y'leHHoro H30Tona Fm s p e aKUHH Np ( N , 4n ) Fm .f1o m•-

peqHoe ceqeHHe <>To ll pe a xuHH s MHXCHMy Me rrpK aHeprHH KO HO S N
16 78+2 M as, 'ITO xopo-

-31 2 - 248 
w o c osrranaeT c pacqeToM, oxaaanocb oxono 2.10 eM • HneHTK<\>HKaUHR K30Torra Fm 

1IpO SOilHJI B Cb IIO 3 H9pi'BH a -qacTKU (7,8 M a s) H nepHony rronypacrrana (36 c eK), a s 

Lt8n b H9AWBX OIT blTBX H ITO H86nlOlleHHlO a -pacrrana n oqepHKX rrponyJI:Tos. 

Ha pRe. 2 llp9UCTBSII9R TBIIH'IH biA CII9KTp a -q&CTJID., nony qeBH bi 'A" BO Bp9Mii O.UHO-

ro H3 o 6 nyqeaxlt 
2U 

Am HOHBMH 
u 

N , llpK v oTOpOM U HKJI HBKOIIneHIIR 8KTHBHOCTH H8 

C60pHHX8X0 p aSHbll! UHKIIY 05C'19T8 8KTHSHOCTK liOIIYJipOSOilHHKOSblM ll9T9KTOp OM, COCT8Silllll 

J3 CBK. BH!IHO, 'ITO HM99T MBCTO o 5p830S8HHe KBKOI'0-'1'0 H30TOII8 0 .HCJiy CK810W9I'O a 

qacTKIIbi c aHeprKell 8,4 M a s. OnHaxo nepHon rronypacuaaa <>ToA HKTHBHOCTH rro Kpa AHeA 

Mep e H8 IIOpKnOK 50JibWe 3 C9K , H CB'IBHHe o5pa 30B8HHH C OCTBSJIReT, 9 CJIH OTHOC HTb ero 

2U -32 2 
K Am , He 6onee 1.10 eM • 

CornaCHO RHWHM llHHHbi M, Blli'HCTSBHHOA r p y nnol! a -'IBCTHJI, KOTOpyiO Mbl MOI'IIH 5 bi 

1 
254 

C SR3HTb c pacnanoM H30To na 02 , RSnK e TCR rpynna a -'<H CTBJI c ane prH e ll 

8,10 + 0,05 Mas. CeqeaHe o 6 paaosaHHK H30Tona, H c rrycKB JOIUero a -qaC THUbl c aHeprHell 

- -31 2 
8,10 M 3 S H rrepHO)lOM llOJiypaCIIHil8 30-40 C9K 0 COCTBBJIRBT - J.IO C M , O!IHB KO He HCK-

nwqeHo, qTo qacTHqHo aTa rpynrra 0 -qacTHU CBR38H8 C p 8 CII81lOM H3 oTorr a Fc' 18 191
, 

o 5 pa3 yiOIU9I'OC H 1IpH B38HMOil9llCTSHH N'• C B03MOJKHblMH npHMeCBMH CBHHU B B M H ll1 8HH . 

Tiocneaae e o6CTOSIT9nbC TBO Bbl 3 blB89T H8KOT Opbt 9 CnO >KHOCTH B YTO tiH9HHH nepH OllB nonypac 

ll81lB 102
254

• 

nnSI IIOilTB9plKil9HHll TOI'O, 'ITO M bl, £19 1\CT S HT9 1IbH00 HM99 M neno C H 3 0TOIIOM 102
254

, 5b1JIH 

n ocT a ane Hbl cneuHanbH bie o n btTb t no n ccn e.nosaR H lO a - pacn aaa g .uep t o 6paay10D1HXCR nocne 

a - pacrraa a rrepSH'!H bi X H3 0Torros. C xeMa Oll bi Ta R cHa ll3 pRe . I. 'iacTb rrponyKTos a-

p B CIIB!lB R£Iep, HBXO!IH IUHXCH H8 C50p HHK8X0 38 C 'le T OT ilB 'IH ll p H a - pacrra n e norra a a eT 

H8 IIOSepXHOCTb IIOJiynpOSOilHHKOSOI'O £I9 T 9 K TOpa , KOTOpbill , T B KH M 05pB 30M , SI BJI S!e TCSI c 5op

HHKOM £IO'I9pHBX llpOilyKTOB. f1ocne 06Ji y 'I9HHR S Te'le HH 9 OllHOI'O '18 C8 0 1IpH K OTOpOM UHKIIbl 

H8XO >K.ll8 HH R c6op H HKOB IlOJl C Tpyeti r aaa , BbiHOCRI..Ueti 8TOMbl OT JlBqH, H 110.0 Jl9 T 9 KTOpOM COOT

S9TCTSOS8JIH rrep HOilY IIOJiypac n aaa rrepSH 'IHbiX nponyKTOS, MelK£IY C 60pHHK8Mll H £IeT eKT Opa-

M H ITO Merrta nH C b 3 K p8 H bi , H CKn lO l.J8lOIUH e IlOll8.U8HHe B Jl9TeKTOpb! a -l{~CTHU OT p8Cil8Jl8 nep-

B H'IHbiX Ka ep na c 5opHHKax. Vfay'le HHe B rrocnenyJOmn e 1,5 qaca a - c rreKT poa Hne p , HaxonR-

IUHXCH H a aeTe KTo pax, aaeT rrpencT asn e HHe o6 a - CIIE'KTpax ll0 '19pHHX llpOilYKTOS. 

H cc n enosa HHH n o K aaanH, 'ITO s c rreKTpe noqepHHX nponyKT OB rr p HcyT c T ayeT r pyrrna 

a -'<HCTHU c a nep rHe ll 7,45 + 0,05 M as, a nepHon rronypacrrana H3oT orra, HcnycK aJOmero 

3 TH a -tt8 CTHn bt 1 6nH~OK K 30 MH H ., q T Q XOpOlllO COrn acyeT CR C .ll8 H H bi M H 0 C BOfi:CTB8X 
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FJ 601 10~ •KOTOpbill o5p aayeTc 

Topa x, pa3aeneHHblX npH H l 

26 ao 200 ceK, noKa3uiaae~ 

6onbwe 3 c eK. 

no HHT9HCHBHOC TH Bbl 

rrepaH qHoJ1: a - aKTR B H OC': 

TOnb KO pacnaaoM H30To rr a , 

ell 5onh we , '!eM 8,10 M a s • 

Am243 .. 
HOHBM H N B 

a -'IHC THU 8,10 : 0,05 

n crreKT pe aoqepHI<X rrpo ny> 

M H W€ HH MO)f(HO o6'hRC HHTb 1 

Hbte H8Mli 3KCITe p H M e H T 8nbl 

/ 4,6 / 
!Ip. 0 CSOIICT S8X H30T O: 

naHH btM, nepHOJl nonypacrra. 

aHeprH~ a -qacTHU pasHa 

TOllS 102
254 

H8 XO£IHTCR S [ 

KOTopol! n e p Ho n rronypacrraL 

q ecKH BbJtlen e HHoro Fm26o 

B CBH3 H c T e M, 9To J 

CBO ~CTB HOBblX H30TOITOB T] 

uan b H eftlll He ncc neaoa aHHR c 

B a aKJI JO'IeHHe 1 

ycKopn TenH s o rna s e c A.< 

'19TKO!l pa50Tbl UHKIIOTpOH8 0 

C HBH hlMH n y qKaMH MHllieHe A 

T8K JK9 0'19Hb npHRTHO IT06JI! 

T enrr , npe.ao c T a aHarnero B n 

H o sa- AsepHHa H A.J. Ko 

AaTOpbl 5 n a r oaapRT T BKl!<e 

B.M. HHKon aeaa . 

I. V.E .Vio la, G .T,Sea b o rg 
E nerg etics a nd masse 

2. V.E .Viola, G .T.Seaboq 
Life times fo r alpha, b• 

3. V.E .Vio la , B .D.\Mlkins , 
e le ments ( B neqaTH ) . 



1Cb llpH 3HeprHH HOROB 

M8KCHMyMy peaKUHR 

OfibiTbi 110 CHHT 93y ll.OC

( N 
15 

, 4o )Fm 
2

'
8 

.T1on<>-

78 ~ 2 M3B, 'ITO :xopo

auH!I R30Tona Fm 2
<8 

:naaa (36 c ex), a B 

CTOB. 

198Hblll BO Bp9M!I OliHO-

I1l9HHR BKTHBHOC TH HB 

9T9KTOpOM 1 COCT8BJlR1l 

cnycKaiOmero a 

RBHO CTH no Kp81lHel! 

r, 9 CJlH OTHOCHTb ero 

KOTopyJO Mbl MOrlJH 6bi 

c 3Heprnell 

-'laCTRU W C 3H9prHeJ! 
2 

CM , Oll.HBKO He HCK-

H30TOlla Fl 18 191 , 

..fH CBHHUB B MHUI9HH. 

HHH nepHoaa rronypac-

130TOnOM 102
254

, 6biliH 

, o6pa3yJODIHXC!I nocne 

:acTb npoayKTOB a -

-pacna.ne nona.na eT 

i30M , RBnHeTCSI C6op-

1 npH KOTOpOM UHKnbl 

I flO!l n.eTeKTOpOM COOT-

HHK8MH H D.eTeKTOpa-

-'!BCTHU OT pacnaaa nap-

·cneKTpOB Hllep, H8XO!lSI-

IH:X npoayKTOB. 

cyTc TayeT rpyrrna 

T o na, HcnycKaromero 

HHbiMH 0 CBO iicTB8X 

t 
r 

250/10/ 254 
For , 'KOTOpbili o6pa3yeTc!l rrpH pacrrane 102 PacrrpeneneHHe Fm >50 Ha nsy:x neTeK-

Topax , p83ll.eneH H biX npH H 8 K0111l€HHH BTOpHl.{HbiX npo.llyKTOB Bp€M9HHbiMH HHT€pB81l8MH OT 

26 liO 200 CeK, liOKa3 bJBaeT, 'ITO BpeM!I lKH3HH ll8pBH'lHOrO rrponyKTa ( 102254 ) 3H8'1HT8llbHO 

6onbiiJe 3 cex. 

f1o HHTeHCIIBHOCTH Bbi:XOll Fm 
2 5° Cpean liO 'l9pHR:X nponyKTOB COOTB9TCTByeT Bbl:XOliY 

rrepBH'lHOH a - aKTHBHOCTH c 3ueprne il 8,10 -.:_ 0,05 M 3B II He MOJKeT 6biTb o6MICHeH 

TOJlbKO pa C118.llOM R30TOII8, HC11yCK8IOI.Uero B nepBHttHbiX rrpoJJ.yKTB X a -qacTRilbi c aHeprH-

ell 6onhme, '!eM 8,10 M3B. B KOHTponbHbiX on bi Ta:x no o6ny'!eHHJO 3Tol! JKe caMol! MHIIJeHH 

Am
2

u IIOHaMH N" B HHTe paane 3Heprnlr 80-90 M 3 B BbiXoa nany'!aTen!l c 3Heprnel! 

a -'!aCTHU 8,10 ~ 0,05 M 3B cymecTBeHHo ynan , a a - 8KTRBHOCTb C 3Heprnel! 7,45M 3B 

B c neKTpe liO'l9pHHX llpOAYKTOB OTCyTCTBOB8ll8. 3TO yKa3WB89T H8 TO, 'ITO 38rp!!3H8HR!IMH 

MHweHH MOJKHO o6b!ICHIITb nHIJ.Ib 'lBCTb na6nJOaaamerocR S<jlcpexTa. TaxnM o6pa3oM, rrony'!eH-

Hbl€ H8MH SK CrrepHM9HT81lhH bi 9 D.8 HH bl9 H8XOlHITCSI B npoTHBopettHH c .naHHbiMH A. ruopco H 

ap.
14

•
61 

o CBOilcTBax II30Tona 102
254 

( T ~ = 3 cex , E a ~ 8,3 M 3a ). CornacHo HBIIJIIM 

aaHH bJM, nepHoa rronypacrraaa H3oTorra 102
254 

neJKRT B HHTepaane OT 20 ao 50 cex , a 

3HeprH!I a -'!aCTHll paana 8,10 ~ 0,05 M 3B. T1ony'!eHH hie HaMH aaHHbie o c aollcTBax H30-

Tona 102
254 

HaxoaRTC!I B aocTaTO'!Ho xopoweM cornacHH c pe3yllbTaTaMH pa6oTb/ II /, B 

KoTopoli rrepnoa rronypacnaaa 102
254 

TlUaTellbHO nccneaoaanc!l no aoqepauM RapaM XHMH-

"19CKH Bbill91l9HHOrO F 250 
m • 

B CB!I3H c TeM, 'ITO aaHHbie o caoilcTaax H30Torra 102
254 

BalKHbi am1 rrpeacxa3aHH!I 

CBOifCTB HOBbiX H30T0110B Tp8HCyp8HOBbi X aneMeHTOB, HBM np8D.CT8B1ISIJOTCSI He05XOJlHMbiMH 

nanhHeliwHe Hccne.noaaHHH caoAcTB 3Toro H30Tona. 

B 3aKnJOqeHHe Mbi C'tfHTaeM CBOHM npHSITHhlM .a.onroM no6naro.napHTb KonneXTHB 

YCKOPliT8ll!l BO rnaae c A.<l>. nHH9BbiM , YI.A. WenaeBb!M H B.c. An<jleeBWM 3a o6ecne'teHHe 

'!eTKOI! pa6oTbl UHKlJOTpoHa , K.A. raapnnoaa 3a H3rOTOBli8HHe YCTOH'lHBb!X noa BblCOI<OHHTeH

CRBHb!MH rry'!KaMH MHIIJeue!l H B.A. Lfyrpeeaa 3a rrpoaeaeHHe KOHCTpyxTopcKHX pa6oT. HaM 

TaKJKe 0'18Hb npH!!THO rro6naroaapHTb liOKTOpa <jlH3RKO-MaTeMaTH'!eCKHX HayK Yf.f. fBepauH-
15 

Ten n , rrpeaocTaBHBIIJero B HalJ.Ie pacnop!!lK9HHe H30Torr N , H B,Y!. Ky3neuoaa, A.r.CMHp-

Rona- AaepnHa H A.r. Koanoaa , o6ecne'!HBIIJH:x rrony'!eHHe 
2H 

Am !l1ISI MHllleHet:t. 

AaTop bi 6naroaap!!T TaKJKe 3a no Molllb B 3KcnepHMeHTa:x A.r. Eeno aa, B.YI. YlnJOmeHxo n 

B.M. HHKonaeaa. 
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P n c. 1. CxeMa ::>KcneJ: 
MRU19Hb10l 3 
B89TCH H8 go< 
c f5opHHKOM H 

a -pacnane 
HRGM 0,5 - 1 
6onposon nnn 
o6'beMe c MHtr 
KOBbiX lleTe KT< 



·s, Rev.Lett., 1, N- 1, 
. ( 1958). 

tods,.?.!. 461 (1963). 

11, 2355, JlyGaa, 1965. 

l373 ( 1964) . 

• Phys., 30, N• 2, II, 
85 ( 1958) . 

HM 
1
P-2471, Jly6aa, 1965. 

OT!len 

{,. 
I 

P a c. 1. CxeMa aKcnepaMeaTanbaoA ycTaaoBKH. - nyqox aoaos; 2 - KacceTa c 

MHWeHbJO; 3 - C60pHHK 8TOMOB OTJl8qH, KOTOpbtl! nepHOJlHqecKH flOBOpaqa

B89TCB H8 90°; 4 - ROilBH)f(Hbiii 3Kp8H, BBOilHMbll! llHCT8HilHOHHO M9lKllY 

c6opHHKOM H nonynpOBOilHHKOBbiM lleTeKTOpOM 5 H8 Bp9MB perBCTp81lHH 

a -pacnaaa aoqepaax aaep; 6 - Tpy6Ka anB noaaqa renaa noa aaane
HHeM 0,5 - I aTM s o61>eM c MBrneHbJO; 7 - nanaaap <l>apaaea, 8 - Tpy-

6onposoa llflB OTK8qKH renHB, BbiXOllBlliero H3 OTB9pCTHB llH8M9TpOM 0,5 MM B 

o61>eMe c MaweHbJO. JlaBneaae renHB B o6nacTH pacnono~eHHB nonynpoBOllHB

KOBbiX ll9TeKTOpOD COCT8BflB~T 1-3 Top. 
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tiel 
20 

15 
rso t 7.70 ~ 8,(0 

{0 

5 
l8,75 NJO 

... 
150 .350 NK 

P H c, 2. Y'taCTOK a -cneKTpa B HHTepsane OT 7,5 ao 9,5 M:;m, nonyqeHHbill npR 

o6nyqeaaa Am 
243 

aoaaMR N 16 c aHeprael! 83 Mas. UHKn aaKonneaR!I 
8KTHBHOCTH H8 c6opHRKe paBeH UHKny o6c't9T8 3TOA 8KTRBHOCTH ll9TeKTOpoM 

11 cocTaBnReT 13 ceK. 
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