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O:wIAJi XAPAKTEPHCTI!I{A PAEOTll 

A1q:yarrI>HOCT!> rrpo6JieJ,llI. C UOMel!Ta I10.JIY'I8Inm D I940 ro~ 
rrepBoro TpruwypaIJonoro aJieMeHTa, HerrTYffim, u :no naiunx ,n;ueii, 1tor
;na rrepIIO.J];lf'-IeCKM CllCTeMa ,U.H.MeH,JJ;eJieena IIOIIOJIHIIJiaCI, IlllTHa,JJ;D;aTJ,10 
HOBIBifil aJieMeHTaJ,IH TmteJiee ypaIJa, Borrpoc o Bepxueil: rpamme ocS;rac
TII cymecTBOBal!IDI TroiteJIUX R,Ii;Cp OCTaeTC.fI ompHTHM, 

Bea coBoeymrocTI> m.mmeiica K 11acTOJllllOMY BpeMemr a1:crrepmren
TUJ.II>Hoii: ll TeopcTif'IeCIWit llli(l)OPMaI,\IUI :naeT OCHOBa.IDie IIOJiarUTI,, 'ITO 
3Ta rpamma B KOHe'1HOM C'IOTe uy,JJ;eT orrpe.JJ;eJIR'l'I,C.fI :l,.QTOil:tJIP30C'!'J,JO 
gp;ep no OTHOll18llll!O K CITOHTaHHor,w ,I!8Jiemno. 

CrroHTairnoe :ne;renue rrpe:ncTaBl.l.fieT coCiofr HrurdoJiee Tpy;nnun ,IJ.JLiI 

1·eopeTn1IecKoil: miTeprrpeTruunr mm pa,rr;uommrnuoro pacrra.na. B rrocJie,JJ;
mrn ro.JJ;hl C pa3BUTII8M rrpe;ncTaBJiemtii O pomr o60JIO'I8'IHOfi CTPYKTYPhl 
rrpn rr0Blllle1rnoi1 :nerpopMamm R,JJ;pa :nocmrnyT saMOTHblii rrporpecc n rro
mrMaHIDI rrpor~ecca :neJiemm. Tern He MeHee, cYJ11ec7nyiow;1Ie TeopeTII'IeC
KIIe UO,JJ;CJilI JilUllI, Iill.'IOCTBelll!O OOMCHillOT na6JIIO,JJ;am,rue CBOiiCTBa H3B0CT
HblX R.JJ;ep, a rrpu ouemte BpeMeJIII liUI3Hll cioJiee TJDlteJIUX 3JI81,18HTOB 
;naIO? sua'Iemm, oT.TJlFialOlll!IeCR llim;o:iy cocioii Ha r.moro nopR.JJ;I:on. 

IIoaTol/ly :mcrrepm.rnHTaJThHoe Hsy-qemre c•ra6IIJII,HOCTII TJDXCJIHX 
MOP illlJI.fieTcsr om10ii rm aR'l'YUJ.II,HUX rrpoc5JieM 0u3mru aTOMI-IOro R.JJ;pa. 

Y crrex B pc111e1mu 3TOl! 3a,I(a'UI B CDOIO O'!CPC;IU,. uemmoa 3aBUCHT 
OT pa3illITIIB LIOTo,goB CUHTe3a gp;ep. 

)leMTI, TprurcypaHODblX 3JICMCHTOB OT HOIITYJUIB ( Z = 93) ,n;o 
M8JI,ll;OJI8Bll.ff ( Z. = IOI) BII8PBble 011.JilI CllHT83IIpOBaI!H B R.JJ;epHUX 
rrpeBpaIJ1eHirnx ITO,JJ; ;n;eiiC'l'BIIC!.l H8iiTpOHOB, :neii'l'POHOB lLIDI ol-'IaCTIIU. 
Omrarw B03!.lOi:iliOCTII STiiX MOTO:J:LOB ,JJ;JI.fI rrpo,n;nm.temm B ociJiacTL OOJII,
umx Z I!par,TU'ICCKU llC'IePllaHU, ll OI!lI He rrpuuerrn.TJlICI, ,lJ.JLiI llOJIY'l0HH.fI 
8JIOM0HTOE TJDX8JI88 l,!CH,ll;OJIOBI!R. 

Ha'I!mM C 1955 ro:na, HHTel!CHBIIO paammaeTC.fI HOB08 HanpaBJie

~ B CIIHTe3e T,~/ R,JJ;cp - llCIIOJII,30BaJIII8 YCKopeHHblX TJDK8JiblX 
IIOIIOB ( Z > 2) l • 3TOT 1'!8TO,ll; II03BOJil!JI CYJil0CTB0HHO OTO;nBIII!YTI, 
rpaHIL'.zy' ?OJiaCTU ll3BeCTIIHX R,JJ;ep: C ero IIOMOUU>IO y,;.e C1IHT03IIPOBaHU 
I02-I07 3JI0MeIITH. Teu Ile MeHee, CTpe1MeHile llCCJI8,JJ;OBaTOJieii K I!OJIY

'!e!nuo HOBUX R,I(ep He OCJiacieBaeT. 3To OOMCH.fI8TCR, B rrepBYJO O'Iepe;i:u,, 
TeM, 'ITO Ha rryTll n:iy-qemrn: CJIOl!UillX MHOrOnyKJIOHHblX R,JJ;epHbIX CUCT0M 
MOliiliO o:i.m:naT!> IIORBJICHUH ll HOBI,JX ajxpeKTOB, U IIOBblX 3aIWHml!epHOCTeii. 
Il 8KCil0PIIM0HTax ITO ClIHT03Y TpaHcqiepwreBblX aJieMeHTOB y;..e o6Hapy,;.eH 
PM IW.'18CTB01IlIO HOBHX JlllJieIDI:ii, CBJI3aHI!blX C ,JJ;8JI8HlleM TJDKeJIHX R,JJ;ep. 

061,r-;:•."_ ;• :: ,~ ~i~!!l n~;c~TI.!l"fi' 
:::f.,, .. !1," :: l:l'f~".r:JW&'.lllrr'J 

'{_, GVi~~t.!-iuTEHA 



0TR!)HTII8 B 1962 rwsy CIIOHTaJ-IHOro ,ll;8JI8HUfl II3 ll30l,IOPHOrJ COCTOJIHIDI 

HOBOH rrpupo,ll;l:I (Ta.R HD.3ill3a8Ma!I II30MepII.l! C1JOPMll JlJU)a 
3/) rrpIIBe

JIO TeopCTllKOB K pa3BIITIDO 11M8TOM OOOJIOtJ:etIHoii: rrorrpaBmr", Ha oase 

KOToporo y,JJ;aJIOCI:, o~ellliTI:, dap1:,epu CIIOHTrutHoro ,ll;8JI8Hltff CBBPXTmte

JIHX aJieMBHTOB ll C,JJ;BJiaTI:, HBTPllBllaJILHOe rrpe,n;mmsarme "OCTPOBa CTa

OUJII:,HOCTII" B pailOHe Z = II0-120. 

MHoroo6Bil!a.IOllllIM npe,JJ;CT8J3JI.l!BTC.l! TaIOKe GTKPllTIIe sarra8,JJ;UBaIO

IJlBro ;n:BJiemm, II3YtJ:BHU8 IWToporo r:CJBOJIIIT IIOJiytrIITI, naE.HYJ(l llHCJ?OP

Mal\lllO o CTJJYKTYPB 6ap1:,epoB ,ll;BJIBHRJI. 

!Io Mope Toro, KaK CIIBTB81Ipy!OTC.l! II JICCJI8,n;yIOTCJI BOB HOBlle 

'rPaHC(J?epMIIBBHO 8JI8M8HThl, Ha,JJ;Bm!OCTI:, o~emm B03MOJKHI1X CBOHCTB 

CB8PXTJ1i!CBJII1X JI,D;ep BospacTaeT. 

OCHOBHO:U u;eJII,JO HaCTogmeii pa6oTH JIBJIHJICJI IIOIICK OIITm.r:lJII,HllX 

IIYT8H II OCYIJl8CTBJI8HJI8 CIIHTe3a B JI,D;GPHhlX peaYJ.UUJX C TroKBJIUMJI Ito

HaMII pJI,D;a ll30TOIIOB I00-106 8JIGM8HTOB ,lµIfI ll3YtJ:BHII.l! lIX CTadl'!JlbHO

CTl'l OTHOCHT8JlbHO CIIOHTaHI!OrO ,118JIBHI!Sl l'l CX. -pacrra,n;a, 

HaV'Il!aJI HOBII8Ha ll rrpa.RTiltJ:8CKa.l! l.(8HHOCTI:, paclOTll. 

B ,ll;!ICCepTaJWH rrpe,ll;CTaB.lJ:BHll pesyJILTaTH pacloT, IJIIIIOJIIl8HHI1X B 1955-

78rr. B 8'.rlIX pacloTax dwm pa8BIITH pa8JII!'IHH8 MBTO,Il;bl :u,n;eHTIIll)llKa.IWH 

KOPOTKOIDIBYJ!IIIX TPa.HC\P8Pl,11!8BHX 8JI8MBHTOB. B OCHOBY lIX paspaClOTitH 

IIOJIOY.tBHll ,ll;a!IHH8 8KCIT8l)lIM8HTUJII:,HOro U8YtJ:OHl'!H ocodeHHOCTeH H.IlBPHllX 

peam .. mii Me;rw CJIOruIHMU .lI,ll;Pru.m (.11eJieHue JI.IlBP /
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/ 2 'crrapeHUe 

HeiiTpOHOB lI aapmxeHHllX trac~ ,3 COCTaBHllX H.IlBP / 
4 

'yrJIOBOO 

pacrrpe.rieJieHJie aTOMOB OT,JJ;atJ:U 
9 

). 

PH.I! paspadOTaHHL!X naMU M8TO.l\OB II,ll;BHTllqJIIIW.IUIII (KOJIJil!l'l!filUi

OHHIBt M8TO.l\, OCEOBaHHHH Ha crreu;n:qiuKe YrJIOBllX pacrrpe;:i:eJieHliii 1231; 
l\leTO.l\ Koppe~ B IIOCJIB).\OBaT8Jil,HllX ol-pacrra,n;ax reneTHtJ:8CKH C!l!I-

3~llX H.IlBP 125 
lI ,n;p.) yr.te uameJI II}JIIM8HBHIIG B 8RCII8plIM8HTax ,n;py

rIIX llCCJI8,ll;OBaTeJieii. 

BaJKHoe 3HatreHJie Jll,IGBT (He TOJII,IW ,lµIfI HaCTO.llllleil: padoTH) 

odJiapyr.teHIIe li II8ytre1me OCHOBHllX l!CTOtJ:IIIIKOB o(-pa,ll;l!OaKTIIBHOro q)O

Ha u cI>oua crroHTaIUrnro ,n;eJiemm, a Ta.ICKe paspacloTim crrocodoB nx rro

,n;aBJiemm. 

C03).\aHHaJI B pa6oTe Bl:ICOKO-gy:BCTBIITBJII,Ha.JI arniapaTYpa ,lµIfI 

perncTpa~ ol-pacrra,n;a n: crroHTarrnoro ,n;eJiemm rrosnoJIIIJia CIIHTBSII

ponaTL l! l!3YtJ:IIT1:, CBOHCTBa 15 l!30TOIIOB 8JIBM8HTOB OT cI>epMIIH 

( 2 =100) ,n;o Z = 106, OoJII,llllIHcT:io us mrx nrrepnue. 

Ilo.nytieHH1!8 pesyJII,TaTH B COBOeyrnIOCTJI C ,n;ammr,m ,n;pyrIIX pa-

6oT JI.HP QH,Ili rrpII3HaJ-11! Til)lIOpllT8TH11Mll II OTMB"I8HI:l ,ll;!IIIJIO!,Im.W Ha OT-

KpllTHB 103, 104 l'l l(Jj 3Jl8M8HTOB/J6-JB( 
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Oco61:ll IllITep'3C npo,ncTaBJIHGT UCCJIC.D;OBaime 121 
CBOllCTB irnorona 

260K 
1
, . • . . . 

U , ,;,JUI ero rrepi!O.I\8. l!OJIYPaCTia,T\U O(JHapy;;wuo pe3IW8 OTl<JICHO-

IIIIe ( ~ 105) B CTOpOHY OQJil,JillIX 3Ha"ICHID1 OT ou;eHOIC ua OCH0138 

8ICCTpaI!OJ.UU.Utii: CUCT8l,Ja'l'Ul:ll, 'ITO HBlLJIOCl:, yrt:i.samrer.1 HU na,-nrnrn HO

BOii 3UIWHO!:IBPHOCTII 13 IIOBo.n:omm ,;F< N ) D ociJiaCTU 1cyp"!aTOBII.fI. 

31ccrri!pIIH8HTa,ThHlle pesyJII:,Ta:U CTIIl:JYJIIIPOBaJIII TIO.fIBJI8lllIO p.cr.na 

TeopeTU'ICCKIIX pacioT, B I-OT0p11X llPC)UIPUilJITa TIOIThlTim Ha OCI!0138 

,ll;lIII8!i11!'18Cl'JL"{ pac"!CTOD npomru;aer,JOC'rH 6ap1:,epa OO'bJ1CIIIITI, HOBYJO 3U

IWHOMCPHOCT1:, • 
8TO, B 013010 011epe,1.CI,, TI03BOJIJI8T 6oJiee pGDJII:,HO lIO,TI;)'.0,IUITl:, K 

ou;emrn CBOiiCTD cnepXTIDKCJillX 8JIBUOIITOD. 

Ha 3aIIJlITY 13HIIOCJ1TCH CJI8,lJYIOIIjlie OCHOBI!llG TIOJIOJl8HltlI: 

I. Ilpo,nBII.J;WHJIB ~ o6JiaCTI:, Tpru1c(i_Jep:,menI1X 8JieMeHTOB ( Z ::,-lQO) 

CTaJIO B03!JOlKH11!.! 6JiarOMPH C03MIIUIO ajijleKTUBHOro ueTo.na ClIHTe3a 

HOB11X JI,D;Cp C TIOflOl!ll:,!O TJI1't8JlllX llOHOB, 

2. 1,leTo,Il;bl II,JJ;eHTIIWimarum Tpa.Hc(IJep~.memcr aJieMeHT013, ocHOBaH

mrn Ha ycTaHOBJieHHl.lX sarwnm.mpnocTmc peam.um c1rnTesa n Ha cl3oii

cTnax car.mx uccJie,n;yeMHX JI,D;ep {um,wpemre (lymmmr nosclylii,ll;emm, ne

JIHtJ:Im11 ce"Iemm n yrJionoro pacrrpe.11eJiemm aTouoB oT,JJ;D'llI, rrepei-pecT

IIHe o6JiytreHitlI, 1coppeJim1;m1 IIOCJie.JJ;OBa TOJil,HEDC pacrra.n;oB reHeTII'l8CHlI 

CBJI3a.I-IHUX U30TOITOB li ,n;p.) Il03BO.llilIOT O,ll;H03HatIHO orrpe;a;omITI:, Z lI 

A clll!TB3Upye1,rux JI.Ilep. 

3. 061JllIB 3a'COH0!,18PHOCTlI B II3UOHOI!Ill! CTaOIIJII:,HOCTII JI.IlOP, 

BlliIDJIOHHHe B pe3yJII:,TaTe IICCJIB,ll;OIJaHltff IIX pa,n;uoaKTIIBHUX CBOftCTB, 

yrul3I1BaIOT Ha rrpeodJia.n;aIOJeyIO poJII:, CTIOHTaHIIoro ,n;eJIOHllfI TmKBJillX 

H.IlBP c Z ;is 104 no cpamrnmno c ol-pacrra,n;oM. 

4. HMeeT MBCTO pesKIIii CKatJ:OK JI,D;epHllX cnoiiCTB ll30TOTIOB KYP

"!aTOBII.lI n6Jllisu N = 152, 'ITO rrpllBO,lUIT K CYIJl8CTB8HHOMY lI31\IBHO

HIIIO 3a.BlIClIMOCTll 'ti N) IIO cpa.nHellli.TO C ycTa.HOIJJIBHHOii ,!l;7I.ll 6oJiee 

Jierronc aJieMeHTOB ( Cf , Fm , 102). 3TOT aj)JlertT BrrepBHe ua6Jiro

.11aiIC.l! B orruTax rro cUHTeay u nsyqemno cnoiicTB 
26°Ku , a saTeM 

o6HapyxeH ll rrpu l!CCJI8,ll;Ol38.HIIH CIIOHTaHHOrO ).\BJIBHII.l! ,n;pyrnx H.IlBP c 

Z ;1; 104. 

C088fll¥llillB padOTH: 

,IuxccepTa.r(IDI COCTOllT lI3 BBB,ll;BHIIH, ITJ!Tll rJian, saKJIIO"IBHllH 

n: rrpwro:m:emm. 
Bo BBE:,JJ;emm KpaTKO paccMaTp:ima.IOTCSl OCHOBHHB MSTO,ll;l:I Cllli-

:resa :rpru1cypa.HOBl:IX 3Jl8!.L8HTOB. 
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IisBeCTHO, 'ITO rrepBI,Iit TprurcypaHOBh!H 8Jiel,!eHT, HeII'!'yHlili, 6IIJI 
CllHT03llPOB8.H rryTeM 06JJY'I0Hrul ypa.Ha Heii'rpoml.Mll. 8TRM MeTO].(Olil B 

.ff.Il:0PHl!X poarcTopax B Ha.CTOIDitee BpeMlI IIOJJY'IaIOT Bee Tpa.Hcypa.HOB!le 

8JI0MeHTH BIIJIOTJ, ;n;o qiepr,nm ( z =100) ll HrucarrJIIIB8.IOT me B Beco

BOM KomitrecTBe. B MOil!llliX pear,Topax T:ima CM-2 B CCCP llJilI HFIR 
B CIIIA.IIPH IIJIOTHOCTli HeHTPOHHOro IIOTOKa (8-5).rnI5 H'TPOHOB 

C .C 
ro;n;onoe rrpoR3BO,Il;CTBO TmteJIHX R30TOIIOB ruop1m, 6epKJllI.fl, Ka.nnqiop-

mm COCTa.BJIBeT OT COTeH MHKporpauuoB ,n;o rpaJLMOB, 

IlMeCTe C TeM, B03l~Oll!.HOCTH ,n;armoro MeTo.n;a ,n;JllI npo.n;BlDltemm 

B o6Jia.CTI> z .;!': IOI rrpartTlf'!ecroi 01ta.sa.mrc:i:, nctJ:eprra.HHl:lMH. Ma.;roe 

npeMlI '1tll3IDI nsoTorra qiepMIDI 
258Fm (TI/Z = 380 :i.urn) rrocTa.BRJio ,n;Jm: 

pear,Topa npe,n;eJI Ha 257fm . 
IlocJie Toro, ICart 1!3 rrpo,n;yrtTOB TepMO.fUJ:epHoro B3PIIBa ciwrn: 

BH,IJ;eJieHH altHlllTeltH.v.lt n cjlepMI1lt, rul!epumurn:;me yqeHI:le B03Jiara.mr 6oJII>

ll!lie Ha.n;8'K.ll;l:l Ha rro.rrytJ:eirue Tpa.Hcqiepr,m:eBbtX a;;:eMeHTOB rryTeM MrHOBeH

Horo rrpucoe.n;xmemm K ypariy (wm: O.n;HOMY lt3 Tpa.HCypa.HOBbtX 8JIBM0H

TOB) r.ru:orm: HeitTl)OHOB B MOMeHT B3pIIBa. 0,n;Harto ll 8TID,I MeTO,Il;OM 

He y,n;aJIOCI, upo,TI;BlllryTI>CJI ,n;a.rr:i:,mo 2.S"ilfm ( aaxnaT I9 ueiiTpOHOB C 

~errotJ:Koii _J, -pacrra.n;oB 257 U ) . 
OT;n;eJII>Hl:le TpaHcypaHOBHe 8JieMeHTH 6HJIII Cl!HTe3HlJOBa.HH C 

IIOMOlljI,IO ,n;eiiTPOHOB ll ol-tJ:ac~. B 8Tl!X OIIllTax peartTOPHile li30-

TOII11 CJrymLJil'l CTapTOBHM MaTepnaJIOM. 256 

True, Hanpmiep, B .FU1:epuoii pe~ 
253Es ( Ol, n) Md 6HJI oT

KPRT MeH,IJ;eJieBllli ( Z = IOI). 3Tm1 me crroco6oM, B rrpmn~mrn, MO

zteT 61:lTI, IIOJIY'I0HO HeCKOJII>ICO 1!30TOilOB 8JieMeHTa I02 B pea.IW;fmx 
257Fm ( ol, X n) 261 - xf02 , uo aTo corrp.imeuo c cioJII>IIIm.m Tpy.n;Hoc

Tml!H, rrocKoJII>rcy- KOJIJPieCTBO 257Fm orprumtJ:euo. 

Br,rncTe C TeM RCIIOJII>30Ba.Hl!e 6oJiee TmteJlliX 'Ia.CTI~, 'IeM re

Jlllii, ,ItaeT B03MOBHOCTI, II3M0HRT1, CKa'IlCOl'.l IIOP.fUl:IWBuit HO!,'!ep cpamm

TeJII>HO Jiernoii Ml!III0Hll, 6e3 BCJIKIIX npoMe.llCYTO'IHl:lX CTa,D;m1. Ta.K, 

Hanpmrnp, rryTeM rrpncoe,ll;IIHeHUJI JI,n;pa HeoHa ( Z = IO) rt ~y ypa

ua ( Z = 92) ;n;oJilKHo o6pasoBa.TI>CJI JI,n;po aJieMeuTa I02. Ha puc. I 

IIOK8.3aH P.FUI: B03MOjKffbtX rryTeii mmTe3a 8JieMOHTa I02 npn lICIIOJII,30-

Bamm: Z"3l'>u B Ita'WCTBB RCXO.n;Horo BellleCTBa. 

IIp~aJII>HaJI B03M0iltl!OCTI, IIOJJY'IeHIIJI CKOJII, yro,n;uo TmiCC.'IO

ro 8Jim.!eHTa 3TIIl:1 MeTO,ll;OM rrplmJreRJia BHHMaHRe (J}U3IDCOB MI-!Ornx Jia-

6opaTopnii 11mpa. 0.n;Ha.Ko ee ocy,:iecTBJieID!e Tpe6oBaJio rrper.c,n:e ncero 
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cos.n;aHIIJI MOIIIHUX: yc1topl1T8JICii .IT,7IJI IIOJIY'ICHIL'I llHTCHCUBHHX IIytIIWB 

TJiliteJIHX llOHOB. 

a102 
~ 
f100 
:i r98 
,:, 96 
1,94 
! 92l .. ~ - n~~!iam '\ 

146 1f() 154 158 1,0 
YuClla HtiimpoHO& 

Puc. I. Crrocodu mmTeaa TIDiteJIHX aTOI,nrbtX .ff.Il:ep ua rrpnMepe 

102-ro aJieMeHTa: I - aaxnaT Me,n;JieHHux: HeiiTpoHOB n peartTope 

C IIOCJie,TiyIOIIlHM _f, -pacrra,n;oM; 2 - u:r.uryJII>CHOe 06JJY'IeIDie 2.HU 

IIOTOKOM ueiiTpOHOB ( TepMO.ff.Il:OPHilit B3pllB) C U~IIO'tfii.Oll J3-pac

rra,n;on; 3 - 06JJY'IeHne 238U llOHaJ.IJll ~'2.Ne ; 4 - 06.rrytJ:eHllG 

£57Fm 0(.-'Iac~aMn. 

Yae nepBHe axcnepm.ieHTH no nonyqeHHE attHmTeAHH.li 

ll qiepMim Ha UURJIOTpoHe 141 rryTeM o6~e~ ypaHa llOH8Mll 14N lI 
16Q J a TaIOite ITO ,n;eJieID!JO .ff.Il:ep ypa.Ha 15•61 ROH8Mll 

12C • '4N lI 
160 II,0Ita3a.JIU, 'ITO cetJ:emre ocipaSOBaHIIJI 8TRX 8JieMeHTOB M&7IO ll 

COCT8.BJIH8T Boero JlllillI, ~Io-6 OT ajq>eKTHBHOro CetJ:eIDIJI B3a.HMO.n;ei1-

CTBRJI .ff.Il:0P ( T. e • rv IO-SO cr.f) • 0CHOBHllM Ka.Ha.JIOII! pacrra,n;a CO

CTa.BHOro a,n;pa HBJI_HeTCH ,n;eJieHHe.MolKHO 6wro 0Jltll'A8.TI,, 'ITO BllXO,Il; 

8JieMeUTa I02 He npeBHCl!T 8TOi1 BeJIU'IlllW, a, B03MO.lKHO, 6y;n;eT el!le 

Hllllte. 8TO - nepBall Tpy.n;HOCTI>,. C KOTOpofi BCTPeTHJillCI, 8KCIIepHMeH

TaTopll IIPII paspa60TKe HOBoro M0TO,D;a. 
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C .:zu:yro:li CTOPOHH,OOlljaJI TeH,I\eHillLll K IlOCTeIIeHHOMY yMeHJ:illle
mno npeMBHil J!\ll31UI B PR.Il;Y H3BBCTHHlC 8JieMBHTOB ll o~emw: nepuo.n;on · 
rro.nypacna,JJ;a sJieMeHTa I02 n 6oJiee TmKBJIHX yP:a.SlillaJIII, '!To ,n;ocTyII
HHe 8TOMY UeTo,n;y ll30TOIIH ,I(OJOO!Il 6HT1:i KOPOTKOACimyllUII,m:, A 8TO 

I 
B 

cnoro O'!epe.n;J:i, osHa'laJ!o, 'ITO n,n;eHTn1p1mamm nopm1;1wnoro Houepa 
( Z ) lI Macconoro 'll!c.rra (A) CUHTB3l!PYBMHX ll30TOIIOB He MOrJia OLITJ:i 
BllllOJIHeHa Tpa,mmiroHHllMll MBTO.n;ru.m lIOH006MeHHOil: xpoMaTorparJ?mi U 
8RCTPaK!UllI, Ueodxo,n;m,10 6wro paspa6oTaT1:i HOB!Ie BECOKO"tJYBCTBlITeJTI,
H!Ie 8KcnpeccHHe MBTO,I(!I OOHapy;;remm II II3YtJ:CIDLlI pa,JJ;HorutTIIBHHX 
CBOiiCTB KOpOTIWJ.m:Bynmx n,n;ep, 

B CB/I8ll C 8T:l!M Ha !50-CM IU1RJIOTpOHe lli\3 HM.,.B.KyptJ:aTOBa B 
nepny10 otiepe.n;1:i 61IJI11 nocTaBJie.lUl axcnepm.1eHTi1 5 •6 •7 , HanpaBJieH.IUle 

ua BWIBJiemre xapru,Tepm,1x ocodeHIIocTeii nsaurAo.n;eitcTnUH cJio;mux 
n,n;ep, KOTOp!Ie no3BOJilIJm du C03MT1:i OilTID,!aJil,I!!Ie crroco6H ClllITesa 
lI lI,ll;BHTII(J)lIIta.l.UllI smep. ,If,aJII,Heiimee pasmmre BTU pa60TU IIOJIY'IlIJilI 
IIOCJie !960 ro.n;a c BBO,I(OM B CTpoii 3IO-cM ~OTpoua Jla6opaTOPIDI 
I!,I.(epnux peaKIUr:li mum. 

1 rJiana mrccepTa.llJY! IIOCB.HJlleHa paCCMOTPBlUJJO HBKOTOpmc us 
8Tll:x oco6eHHoCTeil:, 06Hapy,iteHHhl.X HaJ,nI rrpl! H3y<IBHIDI .n;eJieHim .II,ll;ep' 
yrJionoro pacnpe.n;eJiemm aToMon oT,n;atJ.Ir, Hcnapemm HeifTpoHoB II sa
pmiteHHhl.X 'lac~ 1!3 COCTaBHoro H,lij)a. H ,rw. B ..;iasyJIJ:iTaTe dUJio IIO
Ra3aHO, 'ITO OIITHMa.fil,HOfi peaKIUieil: CUHTesa B Cll.7Iy CBOefi cnermwmm: 
RBJilIBTCJI peru~ nOJIHoro · CJIID!Hlll! B3aIIMO,n;eii:CTBYJ(illllX .II,ll;ep HaJI8Ta.IO
lllBro IIOHa ( 2 1 , A1 ) II MIII!Iemr ( Z. 2 , A 2.). B peru~ rroJIHoro cmm
HILlI sapsm, Macca H SHepruJI nos6y,;memm cocTaBHoro H,lijla xopolllo 
orrpe.n;eJimm. 

IlonepetJ:Iroe cetJ:eHHe o6pasonaHIIJI coCTaBHoro smpa nupmraeT
CJI npocToil: q>opMyJiofi 

2 ¥J 1/.l~=6'0 (1-~) rrpu E ~ I,2 B, r.n;e 
'=>o = JC I; (A1 +Az. )2- - reoMeTplI'!ecKoe cetiemre, B - eyJioHonc:im.H 6ap1:i
ep, E ~ 8HBPruJI HaJIBTaIOIIlero HOHa. 

B artcnepIIMeHTax no ,n;eJieruno .II,ll;ep BIICMy-Ta H ypaHa rro.n; .n;e:tt
CTBUeM 

12
C ' 14 N lI 160 Mb! IUUllJIII, 'ITO HaIIJJY'Il!IlIM oclpasoM 

ce'!eIDie o6pasonaJillR cocTanHoro smpa OIIl!CIIBaeTcJI rrpn ~ = 
I,50±0,05 q>epr.m 15 ,61. 

fumern'!eCitalI :mepnm lIOHOB, rrpeBbllllaIOIIlalI ItyJIOHOBCKID1 6ap1:i
ep ( ~ 5 ~OH )J,}IJI ypaHa) ' pacxo,n;yeTC.fi Ha HSMeHeHIIe 8HBPI'IIlI 

CB.fi3II HyK}IbHOB, 
11
0TM'!Y" II BHyTpeHHee B036yZi,I(emre COCTaBHoro 

6 

.!I,IJJlU, .ITer.Ko ITORaSaTJ:i' 'ITO sneprIDI noscly.li\,ll;CHII.fi COC"l'aBHHlC MOP WLfl 

:rouon 01r yrJiepo.n;a .n;o HeOHa n 1.fil!lleHeii OT YlJaHa ,n;o 1:a.m@opmm 
;o;ocTHraeT 40-60 lfaB. IIeil'rpoH MOJ.tBT yuecTII n cpe.n;HCM I0-12 j,isB. 
IIosTor,zy- WI.fI ox.m1):t,n;emm Bo36YJ!Qemwro smpa ;o;omICHo ncnapuTJ:icn 4-5 
IICiiTpOHOB, II!)II'IBM Ha ncex CTYITeHJIX ucnapIITBJ!l:iHOI'O liliCY..a,TI;a IIMeeT 
li!BCTO CUJIJ:iHa.fI KOHitypem.um co CTOPOHU ,n;eJICI!UJI. 3Ttl. KOHeypmm;rm 
onpe.n;eJIJIBTCJI COOTIIOIIIBHUBM IIBiiTpOHHOii II ;o;eJTIITeJ!l:iIIOii lilIIPIIH ~n ' 
ROTOplliI B TpaHc(\iepMIICBOil: OOJiaC'fI! 110 nop.lI,ll;Ity BBJil!tJIU!ll parum1 10-2 • 
0TCIQD;a CJIB.I(yBT, 1ITO ;D;OJilI COC'l'aBHUX .II,ll;Cp, 11Bl:lli"JIBaIOIIlIIX" n npou;ecce 

!1Cl1apeHIIJI j HBiiTpOHOD, nponopll;l!OllaJII>HM ( ~ r , I!pl~ X = 4 COC'l'aB-
JI/IOT ~ IO • f 

BMBCTe C Tern, no ,IJJ,yi'lm KaHaJiaIA B3aY.MO)\ettCTBHil, H'.l rrpOXON[
llll!];l 1repes CTa,mno COCTaBIIOro n,n;pa, o6pa3yJO'l'C,! C O'l'IIOCUTOJII>HO OOJIJ:i
li!Ofi nepofl'J'.'IIOCTl:iIO rrpo,Dyi:Tll pea:r:IJ;Hil !IOilO.i1HOro CJilIHl!UlI (rro,n;x:ro.T, 
cpb!B I odMeH HyJtJIOHUMU MeJ."-,,;ny B8aIIl,lOl(eilc'1'BYJDll1II!.1lI n,n;paim) , IWTOpllO 
MOI'YT ormsaTJ>Cfl cepM3HllM l_VOIIOI.1 rrpn IIOIICE.8.X IIOBblX CX.-USJIY'Ia'ro,w:n 
mm crroHTaHHo .n:o.mrutuxcH H,D;ep. 1ToaT01,zy- npociJier.;a BWIDJiemm, rrsy'!o
mm lI ycTpaHeHIUI IICTO'IIIIIBOB qJOHa D 8Kcnepm.1el!'l'8JC no CIIIITC3Y 

TpaHclJ.)epMrrenux 8JI8!,!0IITOB npuo6peTaeT nepnocTeIIeHHoe 3/a'l~/IC 122/ 
True, HarrpuMep, B padoTe ITO IIOJIY'IBHIIIO 102-ro 8JI81.lOIITa I, I !,Ill 

oclpaTHJilI BIHI!:laJIHe Ha B03!-IIII:HODOH1I8 dOJJl,IIIOro '-IlICJia a'..-II3JIY'-l8.TOJICir 
n OOJiaCTII IIOJIOHII/1 - p8,Il,lm, CBOiiC'l'Ba ROTOpllX 'lpCSBHY:[tiiHo UJI!I3l:ll 

R OlICliI.n;aer.lhl!,1 CBoii:CTB8M Tpancqiepunenux 8JICI,1BIITOB, 13 1IaCTHOC'l'lI' 
H8.MH 6b!Jil! o6Hapy,iteHll aH0!,18.JIJ:ilIO ,I(OJirOlimDYIIllIB II3JIY'IaTC.'IlI ;D;JIIDIHO
rrpo6emrnx d -'lac Tu~ c SHcprneH 8, WI II II, G5 l.IaB, rwTopue rros.r.te 
6wrn lI,ll;BHTlrqllmlIPOBaHli Km: lI30Meph! IIOJIOHIIJI 211mpo (TI/2 = 25c) II 
2-fZmpo (TI/2 = 45c). 

. BWICHUJIOOJ:i' 'ITO B STUX onuTa.x rJiaBH!ill;I IICT01llll!IWM qiona .f.Ul

JIRIOTCJI peaicmnr nepe,n;a'!H HY!tJIOHOB Ha r,nmponpm.iecm cBiuru:a II PTY
TU B BBlilBCTBB MIIDIBHII, 1foCJIB;D;OIJ.'.lHl!Jf n01:a2aJIII, 'ITO CB'IOHl!lI OOpa- , 
sonEH1I.fi usoronon Po-Ra n perurn;nmc rrepe,n;a.'Ilt rra Pb II Hg c uo
Ha.Mu C -+- Ne n · coTHH THcm pas CloJI1:iII1e, 'leM ce1IeHlLlI o6pz.so
BaHltlI Tpa.HcJ)opMIIBB!IX aJieMeHTOB, 3To rrpnBeJio liac K HBOOXO,I(lIMOCTII 
p!t~·pa60T1m ueTo,n;on TlllaTeJIJ:iHOii o'll!CTit!I MUilleHHoro P.BlllBCTna OT Pb 
n Hg , a T.J.IOiW H "tJYBCTBl!TeJIJ:iIIHX r.1eTo.n;on aitTHBaJ.UIOHHoro aHa.mr
sa c IIOMOIIt£,IO T.IDKeJIUX HOHOB WI.fI KX o6Hapyaemm. 

lfateHHO 8TH I!CCJIO;D;Ona.Hrul: B ;D;aJIJ:iHeil:Il!eM oclecne'!lIJIII Hi ;c
rrex B 8RCnepuMeHTa.x no C1IHTB3Y I02-ro II I03-ro SJIOMBHTOB I/, 
n TO BPBMlI rum He,n:ocT.aTO'IHOe BlilIMamre R 8TOH rrpo6JIBMB B paHIDIX 
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aapy6emmx pa6oTa.x JIBUJIOCI> rrpwnmoii ollllI6o'!Hoi1 II.n;eHTieymmrum 
3JICM8HTOB 102 II I03 - "Ho6eJiltll" ( I957r. ) 1I "JIOypeHCIIlI" { I96Ir.) • 

,Itriyroii, o6'I,eitTHBHo cyUJeCTByroI!llru ncTO'IlIID, woHa - peruu.uru 
rrepe.n;a'Il! Ha cauoii MJIIIIemr - TpeuyeT conceM mroro rro,n;xo,n;a. ,1T,7IH ero 
rro,n;aBJiemm. UcKJIIO"l!HTeJII,HO BalIHOO 3Ha'Ieirue 3,Il;OCI, npnodpeTaeT SIB

JieHne "o~,n;a,m", o KOTopoM ynor,11uraJioc1, prurne, T. e. nepe,n;a'Ia ur.1-
nyJII>ca HaJI6TaIOOIOrO HOI!a COCTaBHOMY .fI)UlY •. IIpu IIOJIHOM CJIIIBHllli B3a
IIMO,Il;OMCTBYJOlllIIX sr,n;ep UTOMH OT,Il;U'Ill rrpuoclpeTaIOT ::iueprrno E0 =EA ~A , 
r,n;c E - aueprnrr norm, A1 - ero uacca, A2 - · uacca rouia 11nill!eHII~ 2. 

).l,Jm CJIY'IM 238 U + 22 Ne -- 260102. rrpu 3Heprmr lIOHOB zz.Ne BllllIO 
I{YJIOHOBCIWro clap1,epa (l'VlIO lfaB) 3Heprrur OT,D;a'IlI aTOI,IOB 260102 
rrpern.ruaeT IO M::iD' 'I'.i'O DIIOJIHe ,Il;OCTUTO'Ilro ,1T,7IH IIPOXO;;r,I((3HIIJI CJIOJI B 
BellleCTDe M!Il!IO!lli rrop.H,n;Ka I ::;2, Ilpocleru a'l'OMOB OT,D;a'Ilt pa,n;oua B 
30JIO'l'C l[3yl!aJIIICI, HffilllI ::mcn@jj:irr,mHTaJII>HO 17 I IIPII 06JIYl!eIDm 30JIOTHX 
M1mreueii pasmrl!Hofr To.1ru1mm n0Har1ru 14 N • IIprrMeHJIJI MJil!leHI> TOJilllllHOii 
He 6oJiee BOJIJI'lliHH rrpo6era, y,n;a.eTc.H o6ecne'IHTI> rroJIHoe oT,n;eJieHl[e 
IIPO.IJYitTOB sr,n;eprrux: peamurii OT Bel!leCTDa MIIlllOHll, 3To car,10 IIO cede 
rrpe,n;CTaBJill6TCJI BalKHHM, IIOCKOJII,Icy Bh!6UTlle aTOr.lh! MOiltHO codpaTI, ll 
rrepeHOCTU Jt3 30HH OOJIY'I6Hli.H It ,n;eTertTOpar.i lI3JIY'I6IDm. IIpu ,n;e•reKTlI
poBaimu OCKOJIKOB CIIOHTrumoro ,n;eJiemm "<ffilllO Bcero l[CIIOJII,3yeTCSI 
rrpm,100 BOHBarme aTOMOB OT,D;a'Il! B MaTepnaJI c6opmma, KOTOPilll aaTeM 
rrepeMerqaeTc.H MexaIIII'IeCim. l3 CJ!yl!ae penrcTpamm oL-pacrra,n;a., Kor-
,n;a -rpe6yroTCJI Tomaro IICTO'IlllUCII, paapaclOTaill:l MeTO,Il;bl TparrnrropTJIPOB
lCII ll c6;Ei aTOMOB OT,D;a'Ilt C IIOMO]ItI,IO ra30BOii CTpyn IL/IlI raaonoro 
IIOTOKa , . 

I{ COitaJieHRIO, 1I3 MHil!CHl[ DllJieTaeT TaIOKe 1I 3IIa'Il!T6JII,HM ,n;o
JIJI a'l'OMOB - rrpo,nyI,TOD HerroJIHoro CJilIBillul B3aIIMO,n;eiiCTByroilllIX sr,n;ep, 

0,n;HaKO li3yl!8HIIe yrJIODOrO pacrrpe,D;CJICHIDI aTOMOB OTr'Ili, 
o6pa3YJOUtliXCSI B pe3yJII,TaTe IIOJII[Oro It HeIIOJIHoro CJIWilillJI / 9 • IIOKa-
3aJIO cynieCTBeHHyro paamruy .Mex.ny HUMH. 

Ha puc. 2 rrpe,n;cTaBJieHH 3Kcrrepm.mHTaJII,Hlle yrJioBue pacnpe
,n;eJiemm npo.IJYitTOB perummi TlIIIa ( HI, xn ) , ( HI,dxn) It 

(HI; -yp, -xn ) • AToMu oT,n;al!ll us pearaun1 ( HI. xn ) m.1eroT 
yaKo HanpaBJiemwe Brrepe,n; pacrrpe,n;eJiemrn c Ma.Kc:m.wr.10M npu 4 °, B 
TO BpeM!I KaK aTOMll OTM"m C BllJieTOM IIP,IIMll:X: cx'..-'Iac~ K oco6eH-
HO npO.IJYitTll MHOroJIYKJIOHHHX rrepe,n;a.'I RMeIOT ropaa,n;o 60Jiee llllIPOitoe 
yrJionoe pacnpe;n;eJieIDie. 

TarorM o6pa30M 61lJIO YCTaHOBJieHo' 'ITO BII,n; yrJIOBOro pacnpe
,n;eJieHIDI co,n;ep;mT o'IeHI> BWKHYJO HlilflOplluumro o MexarmaMe sr,n;epHoii 
peaKUHH. 
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Puc .2 • .IJnwI>epe~Hlle yrJIOBhle pacIIPCileJieHIDI npO.IJYitTOB pe~m 
rro.mwro cJIWIHlISI t97 Au ( 14 N,4-Gn)20.S:20'1Rn ,uaoTorroB :{?a,JJ;IIJI - rrpo
.llY_ltTOB pea.rumii l\lHOrOHYRJIOmru:x: nepe,n;a'I npu B8ain.iO,D;e1ICTB1I1I 
23&u + 2.'-Ne II rrpo,nyitTa pear~ C BhlJieTOM npm.m:ii CX.-'IE!-CTmnt, 

1,0 

!!k 08 Wo.s , 
0,6 

l- Muwe::~ 
\\~I ~ 
l•'-g.f§ cocma&Hoa 11qpo 

041 ~ '~ 
d.2-:.,~'-

o 1 2 3 4 L5 
~ 

6 

Pnc. 3. 3anHCllMOCTI> BllXOM npo,nyitTOB OT cTeneHII KO~ aToL 
MOB oT;n;atIII,o6paayrooiuxcst B pea.ro.tWIX rroJIHoro c.mwmsr ~.!"<J(''O 6n)1'1 

,-,,, 
c- ~97Au ( 12Ne, S-6n) u 3,.24l1Ac ; 0 - %.JS'u ( 22Ne,5n) 1 .102 ; I 

23! ( 2.2N L,n)2S'6 260 J t. - U e, 102; • - Ku n pearanmx rrepe,n;a."m 

[o - 208Pb+.22Ne;.,.. 2.12.mpo. v- 2li2pu +2.2Ne - 2.142-FAm; 
t' - 2.43Am + 22Ne __., 2.lf2fAm]., 
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OCHOBIIBaflCI, Ha cneum1J1me yrJIOBllX pacnpe.n;eJICHIIit IIPO.IJYKTOD 

pas.'Il,'IlIOro TRIIU perua.utii' MU paspa69T/1IlI Ta.~ HU3!1Baer111lfr KOJIJIIII,Ia

unommfi M0TO,D; II,D;CHTn0IDill.D;IDI H,D;ep /2,3 • 8TOT l,i0TO,D; pacm.!aTpUBaOT

CJI BO II rJiaBe HapJI,IJy C ,IUJyr'UMII oco6eHHOCTID,lll pea.imiiii CIIHT03U, 

!ICIIOJI1>3YI01$ll.filCJI ,D;JIJI U,D;OHTJlq)ImauIIII !IpO.IJYICTOB. 

CyTI, I\OJIJI!U.1a.rm01rnoro UCTO,D;a COCTOlIT B TOI.!, 1ITO BlileCTO U3I.;e

pemm ,n;11qx.£iepcHUJI8..l!bHllX yrJIOBUX pacrrpo.n;3JIO!IlIH lICIIOJil,3YJJTCJI KOJIJIU

MaTopu .TI,:IJI BWI0TaIO!llUX II3 MJnrremr aTOl,IOB OT,D;a11n. Hac.m OH.n:a rrponc

.n;eua cepu.H O!Il!TOB, B ItoTopux II3;y"118JIUCI, 3UB1ICJil.JOC'1'1, BLI;lCO,D;a npo,1zy1i

TOB B poamnmx C o6pa30Ba.H1I0M COCTaBIIOro JI,IijXl II B pcma.umx ncpe

.n;a1III OT cTencmr KOJIJIIu.rau;mr. Ha puc. 3 npe.n;cTaBJieH ::mcnepm.reIITaJIJ,

HHii pesyJibTaT' yicasaHbl IICCJie,D;OBaHHHe pea.imiur. 

Bcpxmm :KplIDM GOOTBOTCTBYOT BllXO.IJY npo.n;yinoB IlOJIHOro CJIU.f.1-

mm, a moorne 1tp:1mue (noJioca) - Bb!XO.IJY rrpo)];YJ\Ton pasmm1ux peru,

umi nepe.n;a11Ir. llaoJ110;~aeTC.fI 6oJII,lllar.r pasHuua B II3Mepcmrnx 3aBIIcmroc

Tmc. 3THM CllOCOOO!ll y~aeTC.f.l IIPH H83HU'IlIT0JII,HOIJ CHIIJKOHIIH BUXOM 

npo.IJYRTOB IIOJIJ:roro CJ11rnmrn CYlllOCTBOHHO Ii'.O,D;aBlITl, BllXO,D; TIOOO'IlIUX: 

npo,n;yKTOB. C ,npyroi:t CTopom.i, KOJIJIIDJaIUlOHHllt:I MBT0,11, .n,aeT B03MOlKHOCTb 

onpe.n,eJII!Tb nm peaK1.11111 (rromrne I!Jlll qacrwmoe CJI1-rnm10), 6Jia

ro.n;apJI ROTOpoH o6paayeTCJI HCCJie.IJYOMIDi npO.IJYICT' T. e. ' TIO CYlll0CTDY' 

ll.TI;OHTiilj?lllUIPOBaTl> Z. npO)];YJ\Ta. .IT.ID! :3Toro ,D;OCTaT01lHO ycTaHOBHTl,, 

Iffi.K liWMOIITIJICJI ero DUX::>)]; C lI3MOHOIUI0r.1 CTOTiemr rto.rr.mmarum: • 
Ju)yroil na,"l{lrnft xaprucTepncTUKoil: T1ma H,D;opuoii peruuum JIB.rureT

CJI :meprOTJilIOCKa!I 3aBHCl!MOCTI, BOPOJITHOCTJI odpaaonamrn: TIPO.IJYRTa 

(cpyHICUilJI B030yx,D;CHHJI). 

8ICCTICPlIMOI!TaJIJ,HQ ycTaHOBJI8HO' 1ITO poruuunr IIOJIHOro CJilI.fllUIJI 

C o6pa30BaHHCM COCTaBIIOro JI,IUJU II l!Cilapeimeu neii:TpOHOB ,IT,leIOT qiyim

umr nosoyil!,ll;em:rn:, 6Jiusmre no cnoeMy BU.IJY. re pacrrpe.n;eJiemm raycca, 

C llllPllHOil Ha TIOJJYBI:J:COTC OROJIO IO MsB. 

B OTJI!!1Ilre OT aToro, qiymCUim nosdyx.n;emm pearmrrn, He conpo

Bo;ima.1(J!ljlIXcJI o6pa30BaHI'ICM COCTaBHoro JI,IUJa, IIMeIOT' Rill, npaBHJIO, 

I!apaCT2IO!ll1!H C yneJilI11CmreM aueprmr XO.TI; JIJIII 3Ha1IIIT0JII,HO OOJil>ll!YID 

run:pmry Ha nOJIYBHCOTe ( rv 20 MaB). Ha OCHOBO CTaTHCTII110CKO:t: uo.n;e

JIH JI.]JJXl .lJ,i:tOKCOHOU II C1mKOJiaH,D;OM paspa6oTaH MCTO.TI; ,ll;JIJI paCtICTa 

C01ICHID1 ( HI' xn )- perum;nii, ROTopmi: y.n;oBJICTBOPlITOJil,HO OIIUC!illa

CT 60JI1,ll!Oe 1lllCJIO 3KCI!ep1mcrrra.n::r,HbJX .n;rumux: no IiOJI;y"118HUIO TJJY.teJIUX 

JI,D;ep. 
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Ce11emre peruuum c ucnapeHIIeM X ueiiTpOHOB onpe.n;eJIJieTcH 

Bl1paJitCHlI01i! 
6,m ( E) =be (E) · \ ~JX · Pxn ( E~) , 

r.n;o Gc(E) - ce11emre odpasonrunm cocTaBHoro JI,IUJa; 

R (E*J- nepo.f.lTHocTr, ucnapemrn: x HeiiTpoHon JI,IUJOM c aHeprn-
xn ~ 

eii B030JJK,gCHII.fI E ; < ~ > -OTHOlllemro HeiiTpOHHOII II .n;eJllITCJIJ,HOii lllllPllli' ycpe.n;

Hemroe TIO 
I 

ueitTpoHHOMY :Ka.CKaJJY. BemI1IIIHY Pxn ( E~) MOJKHO pacc1III

TaT1>, CCJIH U3BOCTHa TCMIIePaTYPa JI,IUJa T 1I aHepr.m CBJI3lI uefl:TpOHOB. 

CJie,nyoT O'rMeTHTl>, 11To 1rsMepomro G,cn (E) .n;aeT B03MOlitHOCTI> 

onpe,l{C11l1Tb IIOJIOli:CHllC MaKCill.,YMa. Ha aIIeproTII1IeCROli nmaJie, ICOTO-

poe cmr,u;eTeJU,CTByeT O KOJIH110CTB0 X lICTiapIIBllllIXCH HeiiTpOHOB, a 

CJie.n;onaTOJil>HO, H O Ma.CCOBOM 1llICJie KOHC'IllOrO npo)];YJ\Ta, 

HaMu usMepJIJIHc1,· qiyHICUHH nos6Y)lt,Il;emm ( HI,4·5n) peruc

u;itii: B ll!HPOKOM .n;uanasoue z II A MIIIllOHeii ( 0s-C-f ) ll 11acTJIU 

( 12 C- 31 p ) B 8RCTif¥HMOHTax TIO TIOJI;y"110HHIO HOBUX ll30TOTIOB OT pa.mm 

ll npOTaKTlllmJI /IO' 1.n;o aJieMeHTa I06 /J2/. Ha puc. 4 TIOICU3a.mI 

<J}ymmlm BosdY)lt,Il;emm pearCUiril 2.3 s V (22.Ne, 4-5 n )2.5'5",Z5'
6 102., 

B pesyJU,TaTO 's:r.17el!HJI KOTOPUX dwm TIOJI;y"110Hl1 )];Ba l!ODUX U30TOTia 

8JI0M0HTa I02 14 • AHaJIOI'II'IHl1M o6pa80M H8MlI 6UJIH . n.n;eIIT:qq)~O-

BaHll ol-pa,JJ;IroaRTIIBHHe :usoToIW 2.4s, 249 Frn /I3/, 251 102 / 151 n: 
255, 256103 116 ,171. }Jµ.Imue 06 aueprHJIX o(-pacrrau;a. n: npeMeHax 

mI8Hll STHX H80TOTIOB 6wm IIO.TI;TBel)iK,ll;eHH B paCioTax ,IUJyrl!X aBTOpOB. 

3Hamre rrepuo.n;oB TIOJIYPacna.na 110TII0-110THl1X ll30TOTIOB qiepMWI lI IO'.!-ro 

aJieMOHTa, H3?,10pemrux TIO ol-ll3JI;y"110HHIO, TI08BOJil!JIO, B CBOIO 011epe.TI;I, 1 

n:.n;eHTRq>l!UHPOBaTl, HX TIO CTIOHTa.HHOr.\Y' .n;eJIOHIDO II onpe.n;eJIHTI, neTBlI 

aToro mr.n;a pacTia,na /l8-2l/. 
GJie,llyeT OTM0TllT1>, 'ITO anpnopu He 6WIO 011eBH,n;Ho, Ka.KOB 

BICJia.It Komcypupymmroc peru:cunft, coTipono1.t.TI;a.IOI$IXC.f.l ncTiapemreM us co
c:raBHoro _R¾Ja sap.11:1teHH11x qacrn_~.B cBJI3n c aTRM MH npoBeJIH ncCJie

.n;oBUillie / 2 pea.RI.Util TIIIIa ( 'HI, exn ) .D:JIJI X= 1,2,3,4. OcodeHHO' 

TJllaTeJU,IIO usY1Ia7Iac1, pea.ICUilJI '-'SSLJ~22Ne, p3n ) 25''Md B coTiocmBJiemm 

c poaKUJr.m.m 238U ( 22Ne, 4-5n )2 s,256102 • 9Kcnepm.10IITaJII,Huil: pe

sym,TaT TioKasau Ha pnc. 4. Bn.n;uo, tITO Ma.Kcm.iyM ( 
22Ne,p3n) -

pearCUHH cMe111eII B CTOPOHY doJU,Il!HX aHeprm!: npnd.nnsHTeJllJiO Ha IS,MaB 
no cpaBHemno C Ma.KCID,\YMOM ( 22Ne, 4n )-pea.ronm. 9TO CMCJll8Hl10, 

0110Bll.TI;HO, odycJIOBJI0IIO Ha.Jm'IHeM Icy'JIOHOBCKOro dap1,epa ,D;JIJI llCTiapn

TeJIJ,l!Oro npOTOIIa. 
B cJr;y'"'lae HCnapeHH.11 npoToHa. ce11eime H,D;epHoft pearoum sa-
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'i: ,, 

BllClIT He TOJThI:o OT BCJIII'IIIHU % ' !IO ll OT OTHOlllemm llCiiTpormoi:i: 

Il npOTOlll!Oii lillIPifrl Yr,, , ICOTopoe f B CTa'J.'IIC'rII'l0CKOii Teopmr onpc.rie-

JUIOTC.H BllIJ&':teffiICM r; z. { Bn -BP -Vp} 
-f ~ N. exp T • 

n 
r.rie Bn II Bp - aneprim cnrrsrr Hcii:·rpoHa n npoToHa, VP - rcyJio -

IIUBCiatii oap:bep WU! npoToHa, T - .fl.Il6PHM '.i'O!,'l!IepaTypa. 

J[.m:r paccHaTpIIBaeMUX pearmiril: B npe,IlIIOJIOiKCillilI IICIIapcmm npoTO-

na Ha nepBoii C'I'Yl_!enn .RaCI:D,IJ;a G'" rv \ ~ X'' , B TO npeMs: Rare · 

e'p3n "" ( .!!.r.r.) · ( ~) · ( r,, \
3 

" • fr!a.Jrr& 1
~~.JllltJima * ~ O, or 

" + 160102 G lro1 In 

N -32 
~10 

5n 
I 238U 22 

1,n ,, .... , + Ne 

I' '. !\\: 
i 
Q. 

P3n 
I 

11633 

100 110 120 130 140 
3He~u• UOHo&22Ne<MaBl 

Pnc. 4. \l:iymanm Bos oy;r;.I(emm Mcp11wc pearantil 
~"u (22Ne, 4-5n) 253'",2.5"6 102 lI 

usu (2.2Ne, p3n)2s6Md . 

npYillO.IllIT K 'l.'OM:V, tJ•ro uarwm,raJII,uoe cetJe1me bp,n npm1cpno n 
40 pas HIDKe ce'lemm 64n . 

AHaJiorI!'lHHM oopasoM B JI.I(epmnc perumimx: 
usu (20Ne,pn) 2S6Md ' 24-lpu (1'0, p2n )2-5'6 Md u 
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2.4-iA C ~"o A ) u2. m 'P 61 " 102 6!1JIO IIOI.U3aHO, 'ITO ce'leIUm 

STIIX pear..rzyui: D .IlOC.ffT!Ul pas mme ce'lCHIIli Han6oJiee 'IaGTO np1mmwro

UllX pearoutii cIIHTesa {HI, 4-S"n ) . 
Taroor. 06paso:,1,B1IX0,n:ou npo,eyI,ToD ( HI, pxn } - peam.un1,. ROTo

puU ne npeBlllllaCT IIeCI{OJI:E,ICl!X rrponeHTOD OT Dh!XO,Ila npo.eyICTa ( HI, X n} 

peaK.IJ,IIii, li!OilliO npeHeOpe1n,. IloSTOLIY ,auCOJIIOTHM BOJII1'll!Ha :i@mcmn

Horo ce'lemm pear:ni:rn crmTe3a ( HI, X n ) . rmTopa:1 r.1ollte'.l' ouTr, pac

CtJIITrura c TO'lHOCTI>IO )lO cpaR'l'Opa 2-5 • .ffDJI.ff0TCJI BOCIWM apryi•,tef;TQL1 

rrpn 11.I{OHTii!limcaruru H8II3BeCTHOrO .ff,I]Jla. 

J5. pH,D;e CJIY'laCB. oc~~eHHO ROP)la ce'Imme o6pasonamrn Honoro 

SJI8l.18HTa H8BCJI11KO ( ~ 10--.j;j cr.f) , 13 ICU'I8CTB8 .IlOilOJIHIITQJII,HIDC r.IBTO

,B;0D Y..ll;CHTI'K]mca!Um cJ. -pa;im:ox.,TimHUX: Il30TOI!OB- 1,10ryT OllTh ucnom.-

30BaHll rwppeJIJilUIOHIIIIB MeTO,Illl, II03DOJI.ffJOlJlIIO yc?illIOBIITJ, reHeTircrec

r,yro cn.qsr, IIClCOMOro lI30'l'OIIa C XOPOIIIO H3BOCTH!1fll .IlO'lepHIILl JI.I\POl,I. 

B omwne KOppeJUll\IIOIDIUX: ueTo;a;on Jie:m5.' srI:x.}leKT ".lU3oilnoi1 OT)lU'IlI"~ 
11 a'rm:m OT,Ila'llI" - npO.IJYKTll pc~ TOp!.!03RTCJI B ruse• saTe11• Tl)airC

nopTllpy!OTCR ra30B1,11.1 IIOTOROI.I 11 YJiaBJillllaIOTCJI na IIOB8PXHOCTU c6op

mma B mme Tomcoro CJio.s:. BTopH'Ilia.s: OT.Ila'Ia 06-ycJioBJieHa Bl1JleToa 

cL-'laCTl!l(ll r.1aTep:mic1mro .ff,I]Jla, .Ii;o'lepne.e .ff,IlJJO rrpiro6peTaeT npn 

3TOU SHepr.mo I00-150 KaB. P.us.paOOTaHO HeCK0.1ILIW !;l(l,Illl(gmcarr.uii 

SKCIIepm!CHT3JII,HI,IX YCTaHOBOI,, npim~ )l8HCTBltf! KOTOPUX: onpe,I{eJtf!OT

CR CBOHCTBaI,111 .n;o•repHero .s:.rwa~ 
B paspadoTrurno~m,lr ueTo~Re ;a;eTCI,Tllpomra. "sanepEaHHmc 

(of -oL') - conna,gemtii 25 rro.u;aurumii coopmxK aTotron OT)la'Ilt Henpe

PllBHO nepeHoCHT 1:IX K Si ( Au) .neTeRTopaM c:J..-HSJJY'I8HILff, Ecmr 

no.ffBJI.ffeTc.fI d.-'lacTmta n ozamam.mu AIDI. I.iaTeprmmmro .ff,IlJ)a 1mTep

BaJIC SHeprm1, cdopn:mc c BIIG,Iij}BH.!llm B Hero )lO'lCPillIU IISOTOilOlll oc

TruraB.,'llIBa8TCJI rrcpe.rt ,Il;OTOKTOPOlil ua BPBMfl, .IlOCTaTO'lHOB ,]J,}LiI penrc

Tpan;mI d.-pacnD.D;a .IlO'lepnero JI,I(pa { r:J.' } • 
Uo.rr,odrme ClICTCMl:l UMCIOT aqJ.i)eKTIIDHOCTI, pel'lIC'I'PaIUlll "COBITD.D:C

mril" ~ 40% ' IIJ110JI:E,30BaJIIIC1, Ha.I.!lf B. Oil!ITaX no II.IlBHTllqlIIRaI-Um 1!30-
TOIIa 260105 25 • a saTeM If B Eep1om (Clill\) rrpu ucCJie,nomunm 

ot -pacna,u,a IISOTOIIOB 261 •262105 li 203106. 
mu paspa.ClOTaJIU TaKlKe BllCOitoajr2eKTI1l3HYIO arurapaTYPY Henpe-

pllBIIOro )t0HCTBI1.ff WU! CJIY'la.ff, KOr.I(a ol-pacrra,Il f,,Terucrmro .H.Il-
pa conpono~eTc.ff cnoHTaIIHIDvt .rteJieHHeM ;a;o'lepHero 

26 ~ 
Hs ;iu>yrux MBTO.ll:OD H,1l8HTR(~Ima1UI1l oJ -pa,llROaKTRBHblX IIBOTO-

IIOB OTMeTID,1 MeT0.11; ( ol - X )-COBila,I(8HIIli, IWTOPID1 npHMelllIJICJI B 
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01,-PII.W.W ( CUA) ,Il,J!Jl. ,n;01msaTe.r11,c•rBa fi.iaKTa · cimTesa ii~1:iYropli{'. • II3oTo

rro::i 104 II IQ5 3JI81.JeH'rOB C II0\!8Tll1I!.1. 'IIICJIOM .IrjIQ.IOIIOB. ,i.Ju,[1Ja:-pacrrs.n; 

Tmcmc H,ll;ep C jo.rmnoH BepoJITIIOCTI,iO_ IIJJMBO)];HT. K B03ClYJit,llBHHO!.!Y co-. 

CTOJIHHD .I{OqepHero R,!!pa. !IOCJie.I{yDI11Hil i-,.uepcxo,ll conpOBo;K,D;D.GTCJI 

BHyT_peHHeii · KoHnepcncii II, Ka.K cJic,n;cwue, ncnycr;amrcu peHTrenonc,;o-:. 

ro rrs.nyY.emm. J(cTeKTuponauue X-:-JIY\!elt 1{- u.rm L-cep1m rrosno.irswT 

YC'l'UIIONITI, Z ,n;o11epHero JI,I)Jla, - O,D;HillW cpamn:Tc.;r:r,IIO HI13Wl.H 3'.;.XJ.lGE-

TIIBIIOCTI, perirc•rpau;rm- ( ol- X--)-comra,n:emrii; 3UBHCJllilM OT GBOiiC1'B. 

,JJ.8TGii:TllPYOM1IX Mep, orpaH1I\!1Inae·1' .i3ro npm.!CHlil.10C'l'I,, 

G 3TOii 'l'O'IIi.!f spemm 60JI8G nepcrrcI,TlIBH1IM. rrpe.n;cTa:B.JIHeTCJl l.IC

TO,ll; (ol- M )-comra,n:emiii, T.e • .n;eTGRTirponairno - d. -'IaC'l'IDJ;hl r.m.Te-

puHcKoro H,l]J)a B COBIIaJ(emnr c .IJ:Q'lep_HIIM H,l]J)OM ·OT,Il;atnr. 3qxpeKTHBHOCTI, 

:noro l,!GTOM;.He 3aBl!CUT OT TUIIa !llaTepnHCitoro lL.!l;O'ICpHcro 

n.n:ep, 1'.leTO.!l; TI03BOJLfieT IISMOpllTI, C onpe,n;cJIOHHOfi TO'IIJOCT!,IO l'.Iaccy 

.I{OqepHero H,l]J)a.M TIO Bpe11eHn npoJieTa. 

. -· B1,uue 61:LJili paCCMOTpOHU MeTO;'J,1,1 u.n:eHTI!WIIIW.IJ;lllI I!OBHX MOP' pt:,3-

pa6oTaHmm r.JiaBHhlM o6pasoM B n:i;iou;e.cce oTILITOB no mrnTesy d. -pa

.n:iroaRTIIBHLIX U3QTOTIOB; -OTM8'I8Hbl OCT8CTB8HHHO.· TPY.Il:HOCTil IIPII padoTe 

C d. -PaJJ:IIOaii:TIIBHOC'/;'blO II o6CylKJJ;OH1I B03MOllil!b!O IIYTII me . npeo,n;O-:,. 

JI8IDIH, -

- BMBCTG C T8lil, 3KCTI8p:W.18HTa..JibHHe ,JJ;a.HHl,18 II TeopeTII'I8Ciurn ou;eH

Ii:II IlOKa3UBa.Jlli, 'ITO ,n;JIJI TmK8.Jib!X ,r.n:ep C poCTOM 2 BCe dOJII,rnyIO 

K01:_leyJ).8~~ ol-pacTiaJJ:Y .!l;O.JllilliO CO.CTaBJIHTl> CTIOHTaHH08 .n:e.Jiemre, 

Qmma.noq,, B 'IaCTHOCTII, 'ITO yJF.8 y H8KOTOPLIX II80TOIIOB 8.JI8M8HTa 

I04 (Harrpm.1ep, y 2§0104) CIIOHTa.HUOe ,n;eJieHIIe 6y.n;eT ioMIIHIIPYIOIIll!M 

Tipou;eccoM pacTia,n:a. • -

BosHUKa.JI BOnpoc; HaCKOJILIW TIPJIM8HIIMI,l paspa60Ta.IIHHe ·ue'l'O;IT,bl 

,n;JIJI 1meH_TJI\[!IIRaIJ;rut CTIOHTa.HHO . ,ll;8.ruilltlIXC.ll; !1,IJ:8P, Imli:IIMII ,Jl;QJD!ll{li. 6f:l.'+!, 

CIIOC06h! perucTparnm CIIOHTa.IIHOro ,n;e.Jiemw: RopoTROJKIIBymlIX II30TOTIOB. 

B o·r.JIU'Ilre ·oT ot-pacTia,n:a crroHTa.HHoe ,n;e.Jiemre .fIBJIJieTCH 60-

Jiee CJIOID!llU JI,- B0061l!8 roBOPff, 60.rree _UHll)Op!,!aTJIBHITh! npou;eCCOl\l. 

EcJrn B o'.-pacnaJ(e ¥1:l !U.188M ,ll;8.JIO JIIIllII, C .~ qlpE,l'],!8HTaMlI. -

ol-'IaCTIID;e:il: JI .n:011epHJIM E:IWOM, TO rrpu CTIOH'raIIHOM .n:e.rremm TIO.!lBJie

mre ;u;Byx OCROJIKOB C orrpe,n;e.JieHHOfi IOOI8Tlf'I8CROH 3Heprueil COTIPOBO~

,JJ;aeTCJI uceycRaI!lleM H8M.TPOHOB, ,Y--KBaIITOB, peHTreHOBCKoro .· ll3JIY-

11emw: II3 ocrm.JIKoB •.. 8Tir xapaKTepucTmm ,n;e.JieHIIH co,n;eplKUT. 6oraTeii

IlJYIO IIH!J)opMa.umo 06 IIHmrmI,IlyaJil,HhlX CBOii:C'l'Ba.X ,Jl;8JLfIII!8rOCJI H,l]J)a, 

0'I8Bll.!l;HO ,- IIOJIBUii: OilliT (II3!·118pemre Ii:IIH8Tlf'I8CllliX 3Hepnrii OCROJIIWB' 

\!1ICJia HOii:TpOHOB II r -ICB8.HTOB, ,ll;8TGRT1Ip0BaIIHG COBila,n:al0011'X 
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X-JIY\!eil OCKOJIIWB) II03BOJ.IlIJI Dbl O.!l;H03IIU'IIIO YCTaHODII'rJ, Z. II A CIIl!Te-

3lf)YGUOro H,l]J)a. OJJ;Hru:o TIOCTaHOBKa Truwro omr'i'a conpmrcrm c or

poMHilllll TPY.l!HOCTRMir,eCJIH m~eTb B Bn.I{y' qxo pacTia,n, HOBl,IX h:Of,OTKOlltllBY

II!ICC ;:i:;;i;ep Hoo6xo;m:mo perucTp1rponaTii B6mrnu Mill'Jemr, n yc.'Iommx nn
TeIIcnnHoro Heii•rpomroro 1( r--nsJIY<Iemm. 

BrwpBHe c upoei.,1t-uoii peruc·rp9ll;lm CTIOHTaimoro .n;oJiomm u 1mon

TIIl~IIIIB1\lm: rcopo•rrwm:IByl'.lero ,ll;CJIJllJlGroc.rr 1I30TOTia l,lli CTOJllilJyJIIICI, B 

OIIUTax TIO IIOJIY\!ClilllO 3.JICMCHTa 104 (1cyptiaTOBILfI)' IWTOplle II3JiaraiOT

CH n Ll l'Jiane. 

Oo;emar TioI::a8hlBaJII!, 'I'ro cetJ:emre odpmonamm uonoro sJreucH

·ra B .rnouoil ,JJ;oc'J,'YTilIO:ii 1wM6m1arum MlIIJeHii-'IC.CT1m;a oyJI,c't nenemmo 

( IQ-SS - I0-34cr.f'). 3TO 03Ila'I8.JIO, 'fi'O B ,IT,'IIITOJII,HUX ::mcTIOPIU.1CH

Tc'l..'{ I.ill 6y,u;cr.1 IU:l8TI, .!l;GJIO B JIY"!ill8!1! CJJY'I/18 C .ll:CCJITY.m.m UT0!.10B 3.iIC

!.18E'l'a 104, paCTI8,I(8lO!Ii!IXCJJ: c ROPOTI-GI!.l HOPHO,Il;Oi.i no.rrypacII[lJ\U, 11o3TO

MY aana'Ia IIOHCKa H8lI3BCCTHoro .n:.n:pa IJOr.Jia dHTI, pcmmia -<rOJil,Ii:O C 

IIOMOIJlI,IO l\18TO.n:1Dlli, 0 Ma,IJ;aKJlll8ll npe,Il;e.JII,110 BHCOKOii "!YBC TBJITCJII,HOC TI,10 

II .n:ocTa·ro'IHoir 3RCTip8CCHOCTiiIO. lisneCTIJO, 'ITO Mmw:n.lD.JII,Jia.,q 'IYBCTBI!

T8.JII,IIOC'l'I, .n;ocnrraeTCJI TIPII pcrircTpao;Irn ocrwmwn TIO cpaBirnmm co 

BC8!.\U ,n;pynu '1I BlI.n;a!,!U II3JIY'I8Hlrii. 0T.!l;e.JII,llbl8 OCKO.J:[Kl{ crn,m TIO ce6e' 

ecTecTnenHo, He HecyT ml(DopMaIUIII o cBo:iicTnax ucxo.n:uoro JI,I)Jln. 

0,n;Hru:o nstmpemre BpmmHnoro pacTipe,n;e.Jiemm ocli.o.nwB oT ;n;eJieHnJI 

Tipo,n;yKTOB peruru;nii rrosBOJLfIGT cy.n:irTii o nepno.n:e Tio.rrypacIIa,na .n;e.rw:II!Irx

c,r MOP, Ee.rm anTiapaTypa o6ecnetnrBaeT us111epomro Bpel,iOHII mrnmr 
CIIOHTa.I!HO .n:eJLfIII!erocJI JI,I)Jla, TO ,n;a.JII,Hetirna.rr iU(81ITIIlpHIW.Il;lLq 3TOii ru,

TIIDHOCTM MOXC8T 6UTI, BlliIO.iIHeHa UCTO,JJ;aMII, BhlTOKillOmII!.lH H3 saIWHor.1ep

HOCTOii B3aITh10.!l;OllCTBIIJI CJio;,mw:: JI,IJ;ep, :,oTopue 06cy,mamrc1, Blillle, 

. B HfillilIX OTI1ITD..'C TIO CUHT83Y 3.JIOMeHTU I04 IrpIIlil8H.fIJIOCI, IIOC

KOJIHW pa3HOB1I,IT,l!OC'reii ycTaHOBOI,, Ilpmm;mr ;n:eiicTmLfI IWTOPUX aHMO

rlf'IeH, ATOMl,l OT.I{aqn - npo.n;yKTl,l H.n;epHb!X peaKIU1il,nprodpeTrur IIMIIYJII,C 

6m,16ap.n;npyroll!ell <IaCTUD;H, Bi,L/ICTa.JIII U3 !.llil!IBHH II BHC.IIJ).ff.JIIICI, B !IJ8Ta.'I

JIII'18CID!fi cdopmm (BPaQa.IOl!UllICJI .n:IICR ILJil! IIO;u;BUT.-OryIO JICIITY) , ICOTopmi' 

TiepeHOCHJI me K .n:eTCitTopar:l OCIWIDWB. Il li:a'1CCTB8 IIOCJie.n;mrx UCTIOJII,-

30BaJII!~l, HOHir3au;IIOHlllle Ka.Mephl, JIU6o TpeROBL!8 .n;eTeKTOp!,! (cTeKJIO, 

Jia:BCUii)~ IlpII 3TQ!,I Bhl61Ipamrc1, 1\18.Tepua.nu c6opmma II .!l;8TGKTOPOB C 

MII!lm1la.JII,HU!1l co.n:ePJltalillBM ypana II ,n;pyrux .n:e.nnnmxc,r TI81Il8CTB 

(M8Hl,III8 rn-8 r/r). 'IT061! HCRJIIO'IIITI, (l)OH B ,ll;8TORTOpax sa C'IeT nu

HylKJJ;eHHoro ,n;e.JICHlill npm.rncen HellTPOHal\lII II }"-KBa.HTaMII, 00.lJ:I,IIIIIM 

npeUMYill8CTBOM TpeKOBh!X .!l;C'l'0K'l'OPOB JIBJLfieTC.ff IIX HetryBCTBlITH.Jll,HOCTI, 

K neii:TPOHHOMY, ol -, ,r-,- II r'-II3JIY\!8ffiilO, Ilpn: qimccupOBa.I!HOil: 
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c1copocTu .I(Bimemm coop:uma no pasuocTu rro1casaimii 'I!ICJia m.mym,coB 
OT IIOHU3illJ,IIOHHHX mmep U.'IlI IIO pacrrpe.n;eJieHrno TPGIWD n.rtOJII, ,UGTGK
TOPOB l!OEI!O orrpe,n;GJII!TI, npel.llI 7.Cll3lllI ClnI'l'83IIPY8MblX MGP. 

Haoop II3DCCTHllX It TO!,,Y npe:11GIIlI ClIOHTaJIIIO . .n;e.mrmrrx:c.rr H,D;ep 6o
JIG8 JI8rIGIX SJIO!.!GHTOD' KOTOpl:l~. uormr Obi cos,n;a.TI, qJOH ,JJ;JIB 104-ro 
SJie!,!GHTa, OLLJI BGCl>l,lU orprum'IGH. Cpe;n;u mrx: HillIOOJILIIJYIO OlIU(;HOC'l'I, 
rrpe;n:CTllilJIP.JI l!5'6 Fm ; l(GJilIKOU ClIOHTa.HHO .n;e.'Lfllllitiic.rr II30TOII C rrepno
;n:oM rroJIYPacrra;n:a 2, 7 ,raca. On uor cdpasonaTI>c.rr B pea.KLUnI MHoro
HYRJIOHHoii nepe;n:a,m npu Bsrun.m;n:oiicTDIDI 6ou6ap;n:11pyioU1eii 'IaCTIIl\ll c 
HJJ;POM lillllllGHII. l!ccJIG,Iiy0!11IB:i II30TOil 260104 MOJ:tHO lIO,'I.)T'liITI, B pearmmr 
T1ma ( I-II, 4 n ) , ucno.%sy.rr HCCIWJII>Ko 1tor,16m1mu1H 1,mlileHI>-tJ:ac1·Ill(a 
( 242Pu + 22 1\(e 1 2.lf6cm + 180 , 2.1,9 BK + 15N ) • Ana.mm IU,IGDCT!IXCJI 

srwnepmmHT3JII>HHX ;n:em1HX 11 pactJ:eTH rroKa3b!KtJIII, 'ITO ce'Ierme peru,
i;un ( HI 1 4 n ) , np1mo,TI;Hl!leii K o6pasommm o.nii:oro n •roro mi JI,I!J)a, 
dy,I(GT TGU OOJII,I:18, 'IGH TIDit8JI80 l,IIUll8Hl>. DMGO'l'G C 'l'OM, HS OUGHOK 
OJKH,ll;aJICJI 8ll10 OOJICO Oh!CTPl.lli pocT no uepe YTID:.eJIGIIlI.IT I,,11Ilil8HII 08'!8-
HIDI pearcu:rm 1,11:JOrOIIylwIOI!HOH nope,lJJJ.'IlI, B IWTOpoii o6pasyc'l'CJI 256Fm 
(n nocJie.n;yioiwrx omnax I;I,I ycTarIOnUJIH, 'ITO 001,.emre o6pasonamm 

260Ku .neiic'l'BlITGJI:E>Ho r:, ~ IO pas 6oJII,IIIG Ila BK , 'IeM Ha PLJ 
n TO nper,m r::Em BLIXo.n 256Fm y:ee.'Il!'IlmaeTcJI npn. rropoxo.ne oT Pu 
H. BK doJime, '!er.1 n IOO pas ) • 

3•ro ocic1•0.rr'reJ1I>cTno onpe.nemrJio nuciop poarcu:rm mmTesa n rrep
BIDC ::mcnepm.mHTUX - 2

ti
2 Pu(2.2.Ne,4n) 260104 , nocKoJILity cooTHo

IIIeHHe ae@m:T/(loH s.no:::r, 6oJiee ci"1aronprurTHoe. 
3rwnepm,ICHTLI TIO ClIHTesy lI30TOila 26010,i cwm Ha'!aTl:l C rro

MOllll>IO ycTpoiiCTBa C BPaIJ13.IOJljlIMCJI aJIKI,1llIIlICBillvl ,JJ,liCKOU - coopmum,1 II 
.I(BYMH lIOHII38.LUIOHI!lin,1ll 1:a.r,iepo.r.11/27 /. 

TucTpoTa .neil:CTBIIJI 11 ajxperCTIIBHOCTI, annapazypu Il03BOJI.fIJIM 
perrrnTp1rponaTI> pacna;n: H.n;ep, mm~ 6oJiee I MC u o6paSYIO!l1lOCCJI 
c norrepe'Ilnm ce'Iemrnlll (o ;;,.. ro-3 cri • 

Ilpu SHeprrra IIOHOB H00Ha, paBHOii II4 Man, rm Oilal,ll;aJIC.fI 
MartCilMYM ceqemm pearill;IDI 2.42.pu ( 12 Ne, tin) 2.,0104 , 
6wra Ha.6JIIO,!l;eHa a.I\Tl1BHOCTI, c TI/2 ~ 14 MC. BllHCHUJIOCl>, O;n:IIarto, 
'ITO oHa ocipasyeTcJI B_ pearumn 1moro Tima. C ynemr'IeHireM aueprrm 
KOHOB nuxo.n I4-MC aICTIIDHOCTH B03paCTUJI - qiyl!Kl(IIJI BOSOY)imG!ffi.IT 
peSIW OTJIII'IaJiaCI, OT xapartTepHoii lICilapnTGJil,HOH r,puno.ii. l{OHTPOJII,
Hu:li OilllT C saMeHoii l.1IIIIl0IIlI Ha ypaHOBYJO, B IWTOpOM !18 LlOrJIII IIOJIY
qaTbC/1 npo.nyitTII _c 2 > 102 ,n01msa.JI, 'ITO STU a.I\TliBIIOCTl, HaciJIIO-
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.nae':.C.fl II n STOl.l CJIY'IUG, T.e. OHa HG CMSaHa c pacrra.nou 104-ro 

sJie1,1eHTa, a npuna,n;ne::mT ooJiee Jier1w~1\'f MPY. Bc1wpo n rrepe1tpecT
nmc ociJiy'IeHIIJIX y.n;aJioc:E> ycTaHOBIITI>, 'ITO c nepuo.nou no.wacna;n:a 

, I3, '1 i.ic pacua;n:aeTcJI .neJUIIllITiic.rr usor.1r> !21/z.fAm • fama nucr;asaua 
nmoTesa 06 usor.mpuu .0opr.m H,D;pa 13 • 

Heomr.nauuoe, IIHTepecuoe cm.10 no cede JIBJiemrn, m.snanu100 1;, 

J;CTI3HII IIOTOR mwrrepm.18HTaJil,J!L]X H TGOI;GTII'IGCKIIX padOS.', OKa.33.,"TQCI, 
cepI>83HllM npeMTCTBl!Gl,! Ha lPJTII nsyqemm CIIOI!Tarmoro ,I\OJIGHJIJI 
1•paHc(leprn11enmc HJJ;ep. 

J]alrr,Heiinme SICCilCPIIMOHTH n STOM HanpaBJiemm TpedOBa.JIII 6o
JI88 IIPIICTa.Jil>HOro BHm,1a.11rur K B03!.IOEHOC'l'II o6pasonarnm B pearw;rmx 
n.epe.n;a'III cnoH'rrurno . .n;oJillil:rrxcsi: "i_(Jouonux" rucTunHocTeiL ,iJ;oe us HIIX 
TenepI> YTf,.C 6LLJIII usnecTHH - STO usmmp 242,fAm II 1rn0Ton 25"6Fm. 

CTaJIO .f!CHO, 'ITO ,ll;fICKOBilli cdopmu,; HG y.n;oBJIOTBOpJieT 3a;n:a'Ie 
noncrm rcarc us-sa HUKOITJieHim 2 5'6 Fm , True n ciJiaro.nap.a 3arpy3Iw 
;l(GTGK'l'OPOB OCI,OJIIta.1,III 2'12( Am , CC'IGHIIG o6pasonamm IW'l'Ogoro 
rrpnuopHo B 10 pas npem.llllaJIO owi.nao.r.:oe ce'Ie;,IIC c1m1·esa 26 104. 

. I!OS'l'Ol,JY B HOBOii YC'l'aHOBIW 121 ,JJ;JIB Cclopa aTO:JOB O'.i.';n:a'Il! IIC-
lIOJII,SODaJIC.IT 8-MO'rpomili JIG!ITO'IHUH Tpru1cnopTep II TpeKODHG ,n;eTGI,TO
PH OCICOJIKOB, pacIIOJIOJK0HHLl0 B,ll;OJII, Bceii .'IGHTH Ha.nmme 8 U0'l'POB. 
Bapl>l!POBamrn CICOPOC'l'll .I(BlDK0HlI.fI JIGI!Thl Il03BOJW.JIO U3!.!GHJITI, IIJIOTHOCTh 
pacrrpe,lleJieHllH TpeKon OT pacna;n:a o;n:IIoro n Toro .iw npo.nyrcTa 
( 'l'. e. ;•,1acIIITa6 1cpunux pacna;n:a). 31•0 n sHa'IlITeJI:E>Hoi• c·renemi o6Jicr
'Ia.JIO IlOIICIC lI30TOIIa C IIClISBOCTHllM nepuo,n;OI.I IlOJIYPacna;n:a B ycJIOBll
.mc g)oHa, 

B aToii cepmr OIIllTOB Hap.rr.ny C II3B8CTHlin,1ll - 13, 7 l.lC It 2 '7 q. 

duJia Bll,lleJieHa aKTllBHOCTb C ~F=0,3±0,Ic. IlOBTOPHll8 ll3-
Mepemm C JIY'Ili!Cii: CTaTIICTUii.Oi:t .I(a1Ill 6oJIG8 TO'IH00 SHa'IeHIIe nepJio.n;a 
IIOJIYPa6rra,n;a l!OBOii aI,TIIDHOCTII (.1F~ 100 MC). LleTO,I\OM Irnr,18pGHI!JI 
QJYHICUIIII l)030Y]t.n;GHIIJI' IIOKa3ailHOii Ha puc. 6' KOJI.Jll!Ma.IJ;UOHHHM 1110TO
.noM ( 0111.pnc .3) n B neper;,pecTHblX o6Jiy'Iemmx aTa arcTUBiiOCTI> 6LLJia 
lI,ll;8HTI!qlII1U1I)OBa.Ha IWlt USOTOil ~60r04. HapJI,Dy C STIU,JI Ha6JIIO,ll;aJICJI 
6oJiee Jiermril: nsoTorr, 06pasy10ll1In1cJI n pearcu:rm: 242Pu (22Ne, 5n) 

2' 9 104 ' ItoTOPPH pacna;n:aeTCJI nyTeM CIIOHTa.HIIOro .neJieIDIB (~20%) 

c TI/2 ~ 4 c • 
ABTOPH pa.60TII 121 npe,n;JIOl!OIJIII Ha3Ba.Tl, 104-ii SJI8M8f{T Icyp

'Ia TOBUGM ( CllMBOJI KU ) B Sllart npIISHaHIIlI Bhl.I\a.IOilmXCJI 38.CJIYr 
II.B.Kyp'IaTOBa B CTa.HOBJIGIDm ll pa3BllTIDI B CCCP (J?ll3l!IOI aTOMHOro 

HJJ;pa. 
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B ,I(aJII,HOiiEICI,1 llCCJIO,ll;OBamm CIIOHTaFIHOro ,ll;OJIOHII.H h-yptJ:a•rorum 

ITpo.n;omm.mrc1, ITO uoc1coJI:bmm uanpaMemrm.1: 

- npono,ItIIJIIICI, OIT.HTH ITO ITOJIY'IBIDIIO 
26°Ku ll II3y<IOHmo 3lli,OHO

MepHOCTeil: oro CllllT03a B JJ;pyrnx H,I\epuux pemaurmc; 

- npe.n;npillUILlaJICJI IIOllCI{ CITOII'rrumoro ,I(O.iIOHIUI .n;pynCT U30'l'O

IIOB; 

- nsy<Ia.i,nc1, xm,IU-'Iecmre cnoiicTna uonoro aJieMenTa. 

;Ieo6xo.n;m.1ocT1, rronTopuoro Cill!Tesa 
26°Ku n .n;pyrmc H,I\epm.1x 

perumimx IlllSl-.ffia.,"1ac1,' '1'81\1 6oJI:bllll!M l!HTepocou, IWTopuii BOSHlIK IC 8ItC

nepm,ICHTaJILHhU.! ,ll;c,'U!Hb!J.I O npeuemr rursmr Honoro ll30TOIIU B CBJISII 

c me posmrr,1 OTMOHemreu (~105 ) OT 3HatIOHIIii, IICJIY'ICHHUX La ocnone 

8IWTpaIIOJI.ffiLUii CI!CTCMaTllIGI II HOIWTOP:UX: TeopeTII'ICCltIIX OD;OHO:K 

CI ww). 

li'l'OOU YBOJIII'IIITI, nuxo.n; Honoro 8JieI,lCHTa II O,ll;nonpoMCHHO Y1,IOHL

llllI'£I, (Qou, ociycJioMeHHu:ii ocipa30B~ue1,1 II .n;eJieirneu Z.lltfAm , 1.m oci

JIY'IaJIII 6oJiee T;r;;;emrn MHlllOHII ,ll;:iIJI CllHTesa 
260 1<1.1 D .iI,D;epm,ix pe~:-

[('IJIX Z46cm(1so,ttn)260Ku /28/ II 2.49Bk (4sN,l/n)2,0Ku/29f', 
3TO, O,ll;I-lm:o, IIOTpodoBaJIO C03,ll;aFl1W: HOBOit ycTaHOBim: ,ll;:im. cy

ll!OCTBCHHOro ITO,ll;aBJIOilIIJI Q)OHa OT 2S'6 Fm , ITOCF.OJII,I:Y, Ii.aft II or.m.n;a

JIOCI,, oro nuxo.n; posrw nospoc. n a Toil y0Tru1om:e, pacioTaIJ!lleH no 

rrpmm;mry m.rmrTajlona (pHc.5), n i,:a,recTBo cuopmma aTOMOB O'l'.n;atJ:Ir 

JICIIOJI!,SOBMaCI, TOHI.CM HIDWJIODaJI JieHTa )J,.lil!IWil: .n;o 800 u, tITO IT03-

nommo n IOO pas yuen1,IImTr:, (rro opannemuo c 8--MeTponuu TpaHcITop

Tepou) qioH OT '2S'G !='m na emnuruy ,ll;JII:IHH .n;eTewropa. 

B ocieux l!CCJIO,ll;OBaF!HllX poaitnIIJIX tIOTICO Bll,I(0.1I.HJIUCI, aKTIIB

HOCTh c ~F = 80 MC, IWTOpaJI. dwra lI,l.(CHTIIl})III.lJIPOBaHa, Ra.IC H B 

CJIYtrae 21/2Pu + 22.Ne , MeTo.noM rsuopemm g)yu,tnIIir nosdy;ir,nemm, 

IJORa3aI!HIDC HU pnc. 6' a TUYJ:te Ir KO.JI.mllllfilUIOHI!ID1I MBTO,l.(Ol.l. 8rwrrepu

MCHTll co nceii O'IBBII,Itl!OCTI,JO lIOita3aJIII' 'ITO 8Ta aRTHBHOCTI, o6pasy

OTCJI B MBPHOJ{ pOaimIIII, rrpoT81fil!OUleii tJ:epe3 CTa,JlJilO COCTaBHoro JI,ll;

pa II, cJie.n;onaTeJI:bHO, rrpm1a,I1;:iiemrT 26° Ku . 
Ta:mr,I odpaso!.J, o,n;Ha II Ta ne CI!OHTaI!HO .I(BJI./IlljaJICJI a.KTl!B

HO CTh c T5 F = 80 i.m 61vra mmTesrrpoBaHa B Tpex .ff,ll;epm.rx pea.re-
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Pac. 5. Cxer.ia :mcITepll_l,lOHTaJII,HOil YC'l'W!OBKH ,ll;:iIJI cim·resa KOP,OTKO-: 

lKlIBYll!lDC crroHTfil!HO .n;eJOOllID(oH MOP n ycJiommx .p:oJirorornymero· qioHa 

( "1.1armrTcxiion" c Ni JieHToit - c6opmmor.1 ,ll;:illn7on .ri:o 800!.1). 

mmx. ,lJ.ByMJI MBTO,l.(UMH - KOJI.llII!,!8.Il,IIOHHhll-: II ITO BII.l{y Q;yHIUJ;IIII B036y)K

.ri:emm - oHa imeHTn(puu;uponrura 1,aR 26°Ku . 3T~ .n;aeT~OfHOBrume 

YTBOpJir,naTI, 
1 

'ITO OTMOHCHHB TsF II30TOIJa 2.6°Ku OT 8ICC:TpaIIOJIJII.lllli 

CUCTBMB.TJIBlI He CBJI3aFIO C rrorpelIIHOCTJIMlI 8KCIIOPIIMeHTa, a CJIYIDIT 

y-RU3aHIIBM 06 U3M0HBHIIlI xaprucTepa car,1oii. ClIOTOMUTIDCII, "' . 

· HeyM"llme ITOITUTIGI rpymru: us EepKJilI [ nropco, I976] , Ha6.mo-

MTI, 8'cy' aRTIIBHOCTI, B pea.ruumx 2'f8cm.:t- ~Go ,II 2.
4?131<. .,. __ 45N - _,.; 

odyCJIOBJIBHU, Ha Halli BSrJIM,. BUCOKIIM yponHe1,! <J?oJia OT 
256Fm, KOTO

pliii B liX arrrrapaTYPa, Ita.K OTM0'IaIOT CaMII anTopu, ITPOBOCXO,ll;IIJI .B 

ru 20 pas-· q>oH 11MB.I'H1ITCX80Ha". \liJIIOitTYamm <J?oua MacRJiponamr , ao:W?eKT···. 

oT pacria.ri:a 26-~ Ku /S I. .·· ·· .. ' _ •· -- -
K HaCTOJIIll0MY BpeMeHII IIS'.B0CTHQ y'iKe 9 H30'l'OITOB KY1)'la,T9l31µ!,. 

()QJII,illa./I "IDCTI, KOTOPllX lI,!J;eHTIIq>liIUIPOBaHU 110 CIIOHTaIIHOMY .n;eJieHJno • 

HoBJm IIO,l.(TB0p;K,l.(0HlteM H0ITpaBOMBPHOCTII npocTeiilllltx 8KCTparrommirii 

CUCT8!.laTIOOI ~F ( N) JIBUJiaCI, padoTa [ JO.JJ;. 0rrurnrum-u ;n;p. I.974}. 
110 cIIH'l'.esy 2s, Ku , . KoTopu:il: orasa.rrcJI .~eJIII~oM cnoHTaHHo .JJ;f?JiiIIIWM-

cJI C .· -:r;F = 5 MC. '8TO 3Ha'lemre rrpmmpHO B ro5. pail ·M8Hl,illE), '18M 

oxn:,n;aJIOCb HS aKCT~arro~-2.59 
. C HetJ:eTrrnM us0To110' Ku , BeTBL CITOHTa.HHoro· .n;eJieHII.ll' 

KOTOporo COCTa.BJIH0T·~I5% SI/, CBHSaHO ·IIPOB8,l.(8Hll8 OIIbl'.]:'OB IIQ XII""7 
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Puc. 6. CJ?yHrm;rm nos6yi;memm .ff,ltepnux peamzyill 

2.42pu ( 22Ne,I.in) 260Ku, 2"-Gcrn(.,8o,'m) 2'°K11, 
2.4gaKt!rN, 4n)2.'°Ku. 

IlyHICTHPOM yim:m.1m pac'IeTHHC KPIIBUC I ITOJJJ'Iel!HUe I.ISTO)'.C0!.1 

.n)lteR-::mia-CmmeJiaH,n:a. 

1,!WleCRoli 1meHTU({umar.um: aJiei.reHTa HJ4 Bi.Snapa II JU),• I96G,I97IJ. · 

3TIU:Ill 8ItCilepn!.IeHTaI,Il[ 6wrrI normsamt IIPIIIIa,JJ,JI8ZtHOCTI, I(Yp'IaTOBIDI 

IY-oil rpynne IlCJi7.0,IU:'IeCICOli CJICTCMU 3JIC!.ieUTOll H OTJilf'IIIC ero OT 

CCMci1CTDa art'.:'UUOII,n:OB (A.! + 103), BXO,IC~IX B COCTaB El rpyrnm. 

OITI.!T, HrucoIIJieHHm1 B aKcrrepm.mHTax rro cmITesy Ir u.n:eHTiilim:im

r.um usOTorroB KYIJ'IaTomm, npoJIOl:m.JI ny•r1, rt 60Jieo TmteJlliM MeueH

Tar.~: IICCJI8-)'.COBaIIlI8 CIIOHTamrnro .n:eJiemm I!pIIDCJIO It OTRPllTIDJ HOBHX 

8JICM8HTOB C IIOp.H,n:IWDID/III HOMepaMU 105,.. 106, u IO? [r.H.Y?Jieporr, 

fJ.1{. Orrurncm1 u ;ru,. 1970-, 19'?4, 19'16 J . 
BecI>tffi. CYJll6C'l'B6HHID.I ITpe;rtCTaBJIJieTC.lI ITOJzy"'l:8HIIe car.rux T.'17.CCJillX 

II30TOHOB HOBilX SJICI,leHTOB, ,lJ,JIJl ItOTopux Ha.6.JmJJ;aoTC.lI Hau60JII,!JI6C 

pacxOJK,n:e.nrn aRcITepimeUTaJII,Ui:IX u ou;eHO'IHUX BeJIII'IIru 'fsF . 
B r.f r.'Iane I!plIBQ,IUITCH, D 'IaCTHOCTI!, pes~·JII,TaTU HaIITIIX a1wue

Rffi•18HTOB ITO ll3Y'!6HIIIO. CITOHTaIIHOro )'.C6JIBHUil Tmeem ll30TOIIOB 
62

I05 li 
263106, IWTOJ)Ue Iml0IOT 157 IIelITpOUOB IZ/. !um 6UJIO 

YCTa!TOilJICHO pruree, JI.U;pa C HB'ICTHlll,1 'IIICJIOM HeffTJ)OHOB U.,1II I!pOTO-

20 

,,t'-· 

HOD n o6JiaCTli OT ITJIY'l'OHIIB .n:o 1w.mr.J?~mu:r o6Jia,I(alOT 1wa(@mmeHTOM 

sanpeTa Ha CITOHTaHHOC ,n:eJimme ~ IO • IluccTe C TCl,l, SI,crrepm.renTa,11,

HO HaOJIIO)'.Ca.JIOCl> 'ITO )'.CBa H.IQ;la c 'IUCJI0!.1 UCUTPOHOD N = 157 

( 257Fm u 259ro2) m.mIOT ru10MaJI1,Ho 6oJII>Iillrn RoatJ:iiJIIlUICHTH saITpe

Ta ( rn10). Bosmma.rr BOJpoc, coxpaHJieTCJI Jill 6oJil>rnoH: sanpeT .rr.mr 
6oJiee Tm:tCJil:IX .a,n:ep c N = 157. 

Mu ITOJiaraJIII, 'ITO ITPII'Ililla IIOJIBJICHUH Hono:H 3a.IJUCIIMOCTII ¼f= 
OT HYJ:wIOHHOro CJCTaBa MCP B ociJI&CTII Ityp'IaTOBilfI UOjIWT IlOBJIII.lITI, 

II Ha IIOBe.n:eHIIe 6oJioe TmKeJWX 3Jier.18HTOB, Il 'IaC'rI!OCTII, 8TO MorJio 

cKasaTI>CJI Ha WW<Topax sarrpeTa 2.,2. Ns u 
263

106. 

,IT.:lm ClllIT63a IICCJIB,llyel,IHX Il30TO!IOD 6wru: BU::ipaHll JI,D;ep1me poar,-

U:IIII 2"9Bk("8o,sn) 262 Ns n 2Mc-f ('f80,1m) 263i06 
8ICCITOPllMBHTH ITPOBO,IUL7IIICI, Ha 200-cM 1!301.'POI!HOM rnm .. JJOTl JHC JIHP 
onmr • .rr.:,m Ha6ma,n:omm cIToHTaHHoro .n:eJiemu:r ucuoJinsona,1ac1, ycTaHon-

1w. "Marm1TOip0H 11 • H,n:eHTili_f>1mar.um U30TOIIOB BillIOJIHJIJiaCI, Har:lil MCTO,l\Oli! 

usMepemm QJYHRllJIU nosciy,rmoI!II.lI u uepno.n:a uoaiypacua,n;a ITpo,nywra 

perua.mu. Uapu;rra.m,HHe CO'IBHIIJI o6pa30BaIIIlfI II rrepIIO)]Jl ITOJIYPacrra.n:a 

8TllX II30TOITOB, ll3MepeHHUe ITO BSTDll ol-paCITa,ll;U (TI/2;=40±100 

,IJ,IDI IZ'2Ns II .n:na sHa'Iemm O,S±0,2c, 0,?4±0,23c ,IJ,IDI 
263

10G), 

6wm ITOJIY'IBHH n EepitJIII n Ort-PU,JJ;liW (ClilA). 'iTO rmcaeTC.lI BSTDII 

CITOHTaHJIOro ,n:eJiemm. TO ,l\aHHlle ,lJ,.1I.lI 2.&! Ns 6UJIII IICO,ll;H031!a'IHI1, 

a ,IJ,IDI 263106 noo6~e OTCYTCTBOEa.mt. 

B uamnx sRcITepm11eHTax 6wro ycTrurnBJieHo, 'ITO 
262Ns pacITa.n;a-

eTc5r c T
112 

= ss:~0o u m.meT ne'l'BI> SF"-'SO;; (T.o, ~F=60c). 

.rr.:,m 263roG ITOJIY'ISIIO 3Ha'IeHIIe T1;2 = 0,64:8:it CB )'.COCTUT01J:I!O xo

pornru corJiaCILI C JIIITepaTYPHllrniI .n:aHHLililll U ITOli.U3aJIO, 'ITO OCHOBIIIIl'.l 

TIIIIOl!J pacITa.n;a ll 8'l'Oro .rr,n:pa .fID.1.fTOTCll CIIOHTUillIOO .n:eJiemre 

( SF rv 70~;), a HO o{,-pacua.n;, mm 3TO cJic.n:onaJio us paoO'!'ll 

no II3ytieIIIIIJ oL -pa,IUIOill,TIIDllOCTII. 

CBO;r(HllO ,I((Ull!I1C O pamroaRTlIBHLlX cnoiiCTDU.'< II30'l'OIIOll C 

2 ~ 100, IICCJIB,l\OBaIIHLIX B HaC'l'OJIII!OH pa6orn, llplillO,IVITCJI n Ta6-

JIIllW. 

3Ti~ .n:rumue B CODOityrrHOCTII c pesyJil>TaTar.ru .n:pyrmc pa6oT ITO 

1rnyqemno Tl)aI!cqJepr,menw:: SJICMSHTOB OClCYJl\ll;aIOTCR B Y-oii rJiaBe Ha 

ocuone conpeMemunc TeopeTII'Iecmrx npe.n:cmBJiemrti: o ITpomru;aeMoCTII 

6ap1,epa ;r(OJICHIDI, onpe,n;eJI.m:llilCH CTa6l!.11l>HOCTI, JI,n:ep ITO OTI!OllICHlI!O It 

CITOIITD.HIIOI,JY )'.CCJICHIIlO, 

l{aI{ II3B8CTHO, CITOIITaIIHOe ,l\CJieHUe yprum u TOPllfI 0l1JIO ITpe;n:

CICct3aHO H.I3opor.i R ,LJJK.YlIJiepou na OCHOBe MO;rteJIII lKii)'.CIWii KaIIJIII. 
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1, 

Ta6m~a. 
,Uamme HaCTO.flll1eii: pa6oTH o pa,n;n:oarcTl!BHUX CBOiicTna.x .H,IJ;ep c '2 ~ IOO, 

[~0A JPAci~n 
100 246 CX,SF 
- - -248 CX,SF-

aa. 

10 

~aM.t.J:1381 Ts 
C 823 12 

36c 7.88 10s 
2,6M 7.53 

a) usoTorr CitHTesnpoBaH Brrepmrn; 

PEAK~fl 

6) BIIepBHe H3MepeHa BeTBI, C!IOHTa.HilOI'O ,n:eJiemm; 

13(a > 

8(6) 
19(6) 
15(0) 

14(0) 

2(),21~,6) 

B) BIIepmrn H3MepeHa :meprmI d.-pacrra,n;a, YTO"IlJeHO BpeMlI lKII3Hll, 

Ilo Mepe CitHTesa TpaHcypa.HOBllX 8JieMeHTOB H HaROMeffi!JI 8KC!IepHMeH
TaJII,HUX 'ABJnmx O rrepuo,n:ax CIIOHTaHHOI'O ,IteJiemm. CTaHOBH.'!OCI, .!ICHl-lM, 
'ITO »t.n:KoRaIIenHa.H MO,n:en rrepe,n:aeT oco6eHHOCTH CIIOHTaHHOI'O ,n:eJie
HH.!I Jilill!I> B o6lijl!X tJepTax. Ta.R, narrpm,1ep, ona o6McH.HeT Ten.n:e~ 
IC yMeHDmemno CTa6l!JffiHOCTH .H,IJ;ep c poCTOM rraprui1eTpa ,n:eJIRMOCTH Z..J(. 

BMecTe C TeM B 8KCIIBPHM0HT8X 6~ o6napyxen psm ajxlleKTOB, 
06'!,.!ICHHTI, KOTopue MO,n:en :m:u,n;imii RaIIJll! OK8.3aJraCI, He B COCTOJIHIIH, 
It TaIWM ajxlleKT8.M OTHOC.!ITC.!I, B rrepByro o-..epe,Il;b, yrrOMIIH8.Bllll!eC.!I yxe 
KOaqq>llqlieHTH sarrpeTa .n:mr ,n:eJieHH.!I .H,IJ;ep C HetJeTIIHM 'IHCJIOM ~o
HOB: .n:o6~emi:e Bcero O,n:HOI'O HY"'"..cJ!OHa K tJeTHO-'lBTHOMY OCTOBY YBe
JIH'lHBaeT CTaOliJII,HOCTI, R,n:Pa B COTlm TUC.!I'l pas. C .n;pyroii CTopoIIH, 
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II .n:mr '!BTHO-'lCTHb!X .H,IJ;ep owm 06uapy1.tem1 HeperyJI!IpHOCTII C TO"tfim 
spemm ;;m,n:1w1:arre~HHX 6apr,epoB ,n:oJieHIIJI: n sanJicnMocTRX rrepno.n:on 
CIIOH'rrumoro .I(0JIOHTI.!I pa3JIII'IHHX Il30TOIIOB O,n:HOI'O U TOI'O "'e 8JI8UOI-!
'.l'a oT napar,10Tpa Z¼ na6mo,n;aoTc.!I r.iarwm,;yu, T. o. oTa6u.m,uocTI> 
'.i'.fmCJillX H30TOIIOB C l,lBHI,lillU.l 2_¼ CTllilOillITC.!I uem,rno' 'ITO' OCTOCT
BOHHO, rrpOTUBOpe,mT npo.n:mta3aHIL'Il,I MO,IJ;OJIII i'J.II,n:Itoii IQIIJIII, 

8wUipIItJBCIOI UUJIO ycTa.HOBJICHO, 'ITO 8TH t:laKCU!JYJ,l1l CTaolI~HOC
TII n o6JiacTu Cf , Fm II 8JI0!:.1ElHTa 102 rrpuxo.WITC.lI na usoToIIII c 

'lllCJIOJ.l nefrrpoHon N = 152. 
llpu ucc.110;;:i;oTu.1.mm aueprrril d,-pacua,n;a 1rnTno-•IeTHUX usoTorron 

Tpruwyprumnux aJrer.1eH'ron Tru0rte 6WI o6uapy;:rnu a=1JqJ01,T c1m'!Ko:>dpas-
Horo I181.1enemm npu N = I52 MD.JJHUX samrcm.;ocTeir ::mep!'lril cl-pac-
rra,.n:a (mm nepuo,n:on rro.--:ypacua,.n:a) OT tJirc;m nefrrpouon. iwro nuc1m
sruro npc.n:noJIOlitemre o CYJ.lleCTBO:Jo.mm MOPHOH rro,n:060.110'-mn N = I52. 

Ilepe'!IICJI8!-IHU8 :i_ixvew_;:1,1, CBSI3aHHllC C ococieI!HOCT.i'.JlII C',;PYIC'i'Y
pb! n,n:op, .liillIJIUCh ::mcrropuMem·a.1h110:!i rrpe,n;rro011JI1wil .D;JI.fI cos,n;rnm.a 
TeopeTU'IeCmrx MO.I(OJieH H,l]Jla, B KOTOPHX rrpe,n:rrpmIIIMaJJTC.H IIOI!UTIGI 
y'leCTh KOJIJICI,'i'UB!IUO c::.icilCTJJa. JI,IUla II ero ocio.'IO'IO'!HYIO C'rpyrcTypy B 

pac•Ie'l'ElX ciapLopon ,n:oJiomm. 
B IIOCJIB,TI;IIIIC ro,n;u B STOJ,I HanpaBJiemm ,Il;OCTIII'IIY'l' OOJII,lliOil 

rrporpecc B CBH3H c pa3BHTlleM "r,ieTo,n:a o6oJiotJe'!HOii 
nonpaBKH". Ilpone,n:emme TeopeTHKB.MH pactJeTH np>1BeJIH K co

BpeMemmM rrpe,n:cTaBJieHIDIM O CJ!OlKHOli CTpyitType 6aphepOB ,n:e
Jie!IlIJI, B pesyJII>TaTe cyrrepnos,m;mr am::prmr ruI,lUWii KaI!JiiI u ocioJio
'IO'IHOil nonpamm 6apr,ep IIBecT mr.rr. ,IJ;Dyrop6oii :·:pnno:fi c ,n:nyua 1.rmm
qy-r.imm, COOTBOTCTDYIOlllHMII OCl!OBHCr.JY II usor.10pu01.iy COC'rOillil:Lfil,J .lI,1]Jla. 

Ha6.1IIO,n:am.rue ai:II1IrprFrccmre sru;:mrouerrrncTII n cncTJl.laTmrn rre
prro,n;on CIIOHTaIIHOI'O ,IJ;eJiemm 'fsF (N} Tpru1dpoprniOBHX 3JIB!JBIITOB ua
XO,n;IIT :r:a'!OCTBOHHOO 00'!,.!ICHeime D pa:r.uwx 3TIIX rrpo,n:CTaB, remrii. 

Ha puc. 7 HanoceIJu artcrrepm.1eHTD.JII>HUe sHa'leIJIL'1 ~F ;rr,,1H. Fm, 
a.11eueHTa 102, Ityp'IUTOBIDI, mr.,n,cc5oprm u aJier .. mHTa 106 n sa:mrcu

r,,ncT:rr OT 'lIICJia HeiiTpOHOB B R,n:Pe. 
Oc5pa.IllaJOT Ha cec5.lI BIIm:rrume CJIO,JJyIO!l-l!I0 (Qa.RTH: 
I) IIOBUHIOIIHM CTacin~HOC'l'I, II30TOIIOB qiopwm II 8JI8l,10HTa 

102 c '!IICJIOJ,r N = I52 no cpanuemIIO c doJiee Jierroo,m II TmiteJIID,llI 

'IBTHO-'!eTHill,iII II301'0IlaJ,llI 3TlIX SJIO!.IOHTOD; 
2 >' IIC'I03HOD0!-IlI8 mma npn N = 152 ,II;JI.lI 'ICTH0-'!0THHX II30-

T0110B cyp'laToBIUI, IloJIDJierme rummroii samrcHMOCTII rr;F ( N) , r.10Ho-
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Puc. 7. CIIcTeMaTHKa. rrepno.n;oB crroHTrurnoro .n;eJiemm H,ll;ep OT 

iJiepr,nm .n;o aJieMeHTa I06 '"fsF =f ( N) • lwprme JilIHIDl rrpoBe-

.n;eHU 'lepes :mcrrepIIMeHTaJII,IUie SHa'leHIDI ~F , Tomme :ayIIK-

TIIPIIHe - 'lopes pa.C'IOTH!W. 

TOHHo BospacTruomeii c YJ3emeHIIeM 'Il!CJia HeiiTpoHoB N ; 
3) allMOI'H'llillll xapa.KTep 3aBIICIIMOCTll ,;F OT N )J)IR HO'l8THUX 

ll30TOITOB IcyJ)'laTOBIDI. 3To 03Ha'laeT, 'ITO qlal.,TOPl1 SruIPeTa rrpID.1ep

HO 0,ll;filla.KODH lI,JIII BCeX llCCJI8,IJ;OBaHIIUX He'IOTHHX ll30TOIIOB II COCTaB

JIRIOT rv I04 ; 
4) 3Ha'leHIIJI 'fsP' )J)IR 1I30TOIIOB Hl!Jil,C60pIDI ll H8'l8THHX II30TO

ITOB, 8JI8M8HTa I06 C Maccar.m 2o9 ll 263 paCIIOJiaI'8lOTCJI MOJI:& IIpllMl1X, 

rrpm,IepHo rrapaJIJieJI:&Hux Jilllll1/I!A, coe,n;1mmrnmu cooTBeTCTBeIIHo TO'IKH 

)J)IR 'IOTHHX II He'leTHHX II30TOIIOB IcyJ)'laTOBHJI; 

5) 6oJI:&llllie q>a.KTopu sarrpeTa ( I08 - I010) wm usoTorroB Fm 
11 8JI8M8HTa 102 C N= 157, llC'l83HOBOHll8 6oJI:&moro 38lIP8Ta )J)IJI 
2.&1 K u ( N = 157) • llo-BH,ll;lu.mr.iy, oTCYTCTBy-eT CiOJI:&moil SruIPeT wm 

161 Ns u 263106 ( N = I57). . 
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Il pammx cpopl.Ia.JIII3r,Ia paC'lOTOD dap:&epOB .n;eJieHIIJI llCITOJI:&3Y-

IOTCJI P8.3Jill'lHHe rIIDOT8311 0 TPaeKTopmnc .n;eJieimJI B rrpocTpaHCTBO .n;e

@opMru.mil:. B CTaTlI'I8CKlDC pac'leTax TpaeKTOPIL'I ,II;8JI8l!IIJI COOTB8TCTBY

OT MIIHIIMYMY ITOT8HIUiaJI:&HOll 8Heprrur, I3 TO Bp8Mll ImK B ,JUIHaJ,U:'IeCiarx 

oua orrpe.n;eMeTCJI C y'!eTOr.l liUIHIIl,n.lll,HOro .n;eilCTBM. Kar, II3BOCTHO, 

BPDMJI lfilI3Hll ITO OTHOill8HlllO K CITOHTaHHo;,w .n;eJiemno CBJI3aHO C nmpHHoil 

rrpouecca cooTHomeHHeM ueorrpe.n;eJieHHocTn. illrrpIIHa npouecca crroHTaH

Horo .n;eJieHim Bupa.JitaeTcJI qiopr.iyJioil 

rrpu s »ti r ~ fic.Jf. exp { - 2% } 
r.n;e S =15

% v(V(S)-E)·2 B(s)' -ds - IUITerpaJI .n;eiicT

BIIJI, KOTOpL1:li1omro paCC'litTaT:&, 80.'llI II3B8CTJil1 IIOT8III.UiaJI:&HM anep-

ruJI V (s) II a@leKTllBHM Mac ca B ( s) ; s - 1:oJIJieKTIIBHM 

rmopmmaTa. IIpn: rrpoxollt,ll;eIIlllI B.n;oJI:& TpaeKTOPllII .n;eJiemm r.mccoBHil rra

paMeTp B (s) n:crrHTlffiaeT KOJie6amrn:, u, 1mr, CJie.n;cTmrn aToro, 

IIOJIBJIJI8TCJI OTJill'llle Mellt,ll;y CTaTII'l8CROii: II ,JUIHa?.1f'IeCIWii TpaeI,TOPII!lMII, 

IIocJie,n;wur, Rm< rrorm.sauo pac'leTar.m [ IIayJIII 11 Jie.n;eprcp6ep, I973] , 
IlfOXO.n;IIT HBCito.'IE,RO B CTOpoHe OT ce.n;n:0Boi1 TO'IIGI CTaTif'leCiwro dap:&

epa .n;eJiemm. 
Ha PIIC. 8 npIIBe,IJ;eHH peayJI:&TaTl1 ,JUIHal,llI'I8CKOro pac'leTa dap:&

epoB .n;e~emm ,J:tJiiI n:soTorroB qiepr:urn: [A.BapaH II .n;p., 1976] .Ilpu 

-6~52_ m4 rm 

i~ --- ~ 
q4· 1,0 . 2~ 

-6~~ E •••• rn J: W,.m 260 
>O - -- -

0,4 E 1,0 0,4 E \0 

PHc.8.!l~TeHilllaJI:&Haa eHeprIIJI V(s)MoJI:& ,JUIHaMII'lec1wil: Tpaer,Top1m ,1:te
JiellllJI )J)IR 'l8THO-'l8THUX ll30TOllOB qiepr,!WI. f. ii 5, 
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N = I52 ( 
2

S'
2 Fm ) ITOJIY'IaeTC.fI ,IU3yrop6!lli dapr,ep. Ilo Mepe ITepexo

,n;a It 6oJiee JieI'ICUM li30TOITaU BTOpoii milt ITomm..ieTC.fI DCJie,Il;CTBllC yr.mm,
IIICJill.fI IDI,!U{OitaIIeJII,HO:ii ::meprmr ,11;8(J)Ol)Mf.i.1Ullr .fI)]J)a. 3'1'0 ITPIIBO,n;IIT I, 

yMemmeIDIIO "sF • Y 
2""Fm OCHOBHOe COCTomnre Oim3H:BaeTC.fI Ha 

ypomrn BToporo IIIIEa, n ~F rrpaKTII1Ie01cn oITpe,n;eJIJICTC.fI ITpomru;ae

MOCT1>IO TOJII,IW ITCPBOI'O mma. 

,uim 6oJiee Tm1teJIIJX ll30TOITOB qiep1c11m cyrrepITosm.µm ocloJI0<101IHoii 

ITOITpaBIDI ll :i:tII,n;IWimrrem,HoH :rneprIIII TaIOKC IIpllBO,n;IIT It ITOHn:~CHilIO BTO

poro mma. - B pesyJihTaTe ~F ITa,n;aeT, ll ;IQJilI08 llC'I03IIOB81UIC 

BToporo mma npIIXo,n;nTC.fI Ha 260Fm. 
YMCHI,llleHrre <IIICJia He:iiTpOHOB B KaIWU-TO Mepc 81CBIIBaJieHTHO 

YBeJIII<IelllII0 <IIICJia ITPOTOHOB (pacTeT napa.MeTp '2~ ) B .fI)]J)e. IIoaTo

MY ITO uepe pocTa z ITpu ITepexo,n;e OT qiepMIDI It aJieMeHTY I02 u ,n;a

Jiee K !cyp<IaTOBlllO JIMeeT MeCTO aHaJIOI'lI'IHM CUTYa.I-U'I.fI, Itait II B CJIY-

11ae Jiermrx ll30TOITOB rJiepmm: yMeHI,lllaBTCJI iltll,n;IWitaITeJII,!Ia.fI 8Hepl'lI.fl 

,n;ajJopMa.mra, IIOCTerreHHO rromomeTC.fI BTopoii mm OTHOCIITeJII,HO OCIIOB

HOI'O COCTO.fIHI!.fI, ITa,JJ;aeT BpeMJI ;ICII3Hll JI.n;ep. Y ~5'6Ku <icTaeTC.fI JIIIJlll> 

ITepm.rn mm. 

lf3 pac<IeTOB CJie.nyeT, <ITO DeJIII1IIIH8. ITepBOI'O clapMpa cpamrn:

TeJII,HO MaJIO'lYDCTBHTeJibHa It IIYKJIOH!lor,zy-' COC.:.'ill3Y .fI)]J)a. Il)8TOI,iy 

,n;a.nI,Heiiruee ITPO.IU3IDKeHIIe B oclJiacT1, 6om,nmx Z umr Bapuamm N 
He ,n;oJJJKHu ITp1mo,11;11T1, R pesRIIM nsMeHCHIDTh1 T SF • 

1 
BwnrcJiemm rrpomnw.cMOCTII 6ap1,epu P = [ 1 + exp S ( Lmin)T 

C Y<ICTC!.I ,Il;lllia!,JWieCitIIX a@lmtTOB IIPIIBOM'J.'. R 3Ha<IeHDlM rrepuo,n;OB 

CIIOHTaHHOI'O ,n;eJiemm <IC'l'HO-<IeTHIIX lI30TOIIOB qicpr.rrm, h"YP1I8.'£0BII.'I 1I 

8Jier.1eHTa 106 I ITOR8.3aHHLIM Ha puc. 7 TO<II,8.l1llI, coe,n;IIHeHHUMII TOHitll

MU ITYHltTIIPHill.llI JIIIHllJI!.m. TeopeTII<Iecrure 3aBUCIIMOCTU i;.F (N) ,n;JI.fI 

qiepM!I.fI II ItYP<I8.TOBliJI, mu, BII,ll;HO 1!3 pucymm, Ita<IeCTBeHHo corJiacyroT

CH C :mcrrepJIMe!ITaJII,HUMII ,Il;aHHIDffl. 

Y,n;OBJICTBOPIITCJII,SOC COl'Jiacue pac<IeTOB C 8IWITCPIIMeHTaJII,HU

MU pc3JJII,T8.Ta.l1llI IIOJIY<I8.0TCH II ,n;JI.fI Ito$I!ImueuTOB sarrpeTa Ha CITOH

TaHHOe ,n;eJieHIIB He<IeTHIIX JI,n;ep, B Teopmr B03HlIKHOBC?Jlie sarrpeTa 

CBH3lillaIOT C CUJII,HJ1M B38.lIMO,Il;eiicTBII8M ROJIJICitTIIBHIIX II O,Il;IIO<IaCTiftIHUX 

CTeIIeHeii CDoclo,n;u II coxpaHeHUeM cmrna' lI <IeTHOCTII .fI)]J)a. He<ICTHIDi 

HYICJIOH, 3aHIIM8.!0l!lilli ypoBBHI, C orrpe,n;e.lIBHHhlMII IQ38.HTOBhlM[l xapaRTe

PlICTIIRal·,llI t He MOllte:T II3MOHJITI, CBoero COCTOfilIIIJI :J rrpouecce ,n;e0op

uamm 11 0CT0Da11
• EcJIII COOTB0TCTBYIOll!IIB YPOB0HI, IlO,Il;HllM8.8TCH KPYTO 

BBepx C ,n;eg)opMalJlIBii, TO 8TO 8RBl!BaJieHTHO B03cly;K.n:eHIIIO HYKJIOHa 

26 

lIJil! ac:£:qler:'l'IIBHO:.iy YBBJIII<IBHIIIO clap1,epa ,D;eJiemm. C 8TOil TO<IRiI speHUH 

rrpc,n;CTaBJIHCTCJI IllITepocHoil CUTYauIIB C IIHTI,IO II30T::JII8.HU, Ill.!8Kllllll,llI 

B II,n;pax I57 HeiiTpOHOB, ,n;JI.fI ItoTopux II31.Iepomz rr;F. OueHK!I Itoa<Ixim

IUI8HTa sarrpeTa ,n;JI.fI 
257Fm ,n;aIOT suaTremm ~ I09 

(PWI,n;pyrr II ,n;p~ 

I969] • 3To 00'bJicHHeTCJI Tell!, <ITO cla.pMp ,n;eJiemm 257Fm IIIIIPOmtii, 

,n;nyropclIDi, u aHopl'II.fI crremraJIIIsamm sa c11eT noscly-E,noHIIH I57-ro 

HeiiTpoHa COCTaBJ!fleT ~ 2,5 lllaB (cr.i.puc.9). 8TGT pcsyJihTaT xopo

lIIO corJiacleTCH c aRcrrepm,mHTOM. Dr.iecTe c Teu,pac<1cTHIDi 6a.p1,ep 

,n;eJiemm 2 3
IOG m.ICeT Boero O,n;IIH r.ia1:cm.wr,1, ITO nrupIIHe OH 3H8.<IIITCJII,-
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I06. "<J:eTH0-118'.i'HIDi OCTOB" 

(HIOOI.mr KPUBB.JI) rrpe,n;cTaBJIHeT co6oii l'IIITOTeTII<IeCKYIO <IBTHJIO cuc

T81\,Y, IIOJIY'IeHHyro IIYTBM lIHTeprroJIJIIllm MeJKJJY 1I0Tlllll.m coce.n:m,m. 

BepXH.mr !tpllBruI COOT,eTCTBYBT CJIY<IffiJ, Itor,n;a Ib7 -lt He:iiTpou sa

Hl!MaeT ypoBeIII, 6I59 2 +. 

HO y,;te clap1,epa qiepr,llI.fI, lI II08TOMY ajx.peICTI!BI!~~~o6aBRa. CTaHOBUTCH 

Hc6om,ruoti. Ouemm IC08(lJ(lJI1IUIBHTa sarrpeTa ,n;JI.fI "'
0 

I06 ,n;aeT BoJIIItnrny 

~ I03 
• . 261 262.N 

,uim: Ku u s ( N = I57) :i pac1JeTa..1: TaIOKe no;ry-

11arOTcJI ysRIIe 6ap1,eph1 ( TOJII,IW rrepBIDi IIUIC) • Hs 8TOT'O CJI8,Ily8T, 

<ITO llX qlaRTOPhl sarrpeTa ,Il;OJDi'Jlhl clh!TI, H8BeJIIIIDI, <ITO II IIO,Il;TBep;ir,n;aeT

CJI 8RCIIepID,IeHTOM ("'l04). 
l{ COAWJ.IeHIIIO, ITO:Ka. HeT 8KCIICpl!MeHT8.JII,HhlX ,n;aHIIU:X: 0 IIOPIIO-
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AUX IIOJJYPUCIIa,I(U 'leTHO-'leTHl:lX ll30TCIIOB 8JIG!.18HTa IOG. Pactre•ma.H 

(lymcr.~r.:: i-;F ( w) rrpoxo,n;m npm.mpHo 11a 3 rropJI,I.J;Ica. HIDKe ~rccrrepm.mu

T[)..%IIUX 3Ha'!emri1: ½F' ,If,JIJI ,ro3yx II3BeCTHllX II30'l'OIIOB 209106 rr 
2

b
3

IOG, 'l'. o. TeopeTINecmrii: c},iamop SilllpeTa. ,If,JIJI amx nsoTorron o,n;rr-o 
HUIWB U paBeH rv 10°. 

Qtremr,mm, Ha ocHone Truwro Ra'leCTBeHHoro paccuoTpcmm: crrpa

nc,n;mrno H ot.ipaTHoc sruonotJemre: ccJIU aKcrrepnMeHTaJILHuii cprucTop 

sanpeTa He'leTIIllX JI.nep C O,JJ;mmrtonm.~ 'IIICJIOH HeiiTpOHOD IICIIHTUBae'l' 

Cii.a'IIWOOpasnoe II3MCIIemre, 8TO YRa.3lUlaCT Ha pe3KOe H3!.18HeHirn ((Jop

?.lll 6ap1,epa. 

Tarau.1 oopasou, conpeMeHHrui: Tcoprur .JJ;eJiemm n;u;ep c.JJ;eJiaJia cr

mecTBCHHHii mar mrepc,JJ; B IIOHmm.mm II OO'b.fICHeHIIII Ha6Jno.JJ;aCMUX sarco

HOMepHOCTeii CIIOH'l'aIIIIOro ,ll;CJI8IIItfI. Hait,n;eHH OCHOBHlle :,:atieC'l'BCI!HllC 

IIO,ltXO,l(U, lI CYlllCCTBYJ~Iii ueTO,Jl; pactJeTOD Y)KC TC!Iep1, II03BOJmeT ,ll;OC

TUTO'IHO Ha,I(eiKHO OL\8HII'l'I, CTUOH.l11>IIOCTI, C'OCC,ll;III!X C H3BeCTHHMH JI.nep. 

O'IeBII,I(IIO, .JJ;aJILHeiimee conepmeHcTnonrunrn Mru:,po-11rrrapomwm1'lectwtt 

Teopmr ,ll;8JI8IIIUI n;u;ep CDJI3aHO, B 'IUCTIIOCTII, lI C 8ICC!IepmmHTaJII,HHM 

rrpo,'U31memrer,1 B ooJiaCTI, uo;ree 'l'IDiteJIHX JI.nep c z ~ IOS. 

Tia..'KI!ID.! BUBO,ll;Ol.l, BllTCii.a.Klll(tIU II3 pa6oT no_ IICCJI8,ll;OBaHIIIO II30-

TOIIOB lcyp'laTOBIIJI II CiOJiee T.IDWJIUX SJieMeHTOB, a Ta.Kllte lI II3 conpe

MCHHOii Teop1m ,ll;OJieHIUI. Jll3JLII8TC.H TO. 'ITO TIDiteJihle .H,Jl;pa C z >- I04 

II N > I5::!, pacrra,I(ruJll!IIeCJI rJiaBHW.! o6pasou rryTeM cnoHTrumoro ,JJ;e-

Jiemm, Ho .JJ;OJDKHH UMCTI, Ita.TacTp0<lm'lecmr r.ID.lillX npeMeH rurnmr. Harrpo

Tlm, cTaeiIIJII,IIOCTI, uso1•orron Ku c N > 152 HecKo;r1,1w nospacTaeT no 

cpamie:mno C UOJI80 .Tiermu.m II30TOII8.MU. AHaJIOrII'llla./I 3UBMCI!MOCTI, 

ommaeTC.H JI ,If,JIJI JI.nep C l)' 104. 3TO OTltpIIDaeT nepcneit•r:.rny nOJJY

'ICIIIDl B UJIJI.lifiliilileJ nper.m IICCIWJII,KUX ll30Tonon I06-IOS SJieUCHTOB C 

'lllCJioM HeiiTpoHon I5G-IGO. 

ApceIIaJI conpe1.mmmx cpe,D;C'.i'B o6Hapyxemm u 1meHT1IC:iimca

L\lnI HOBllX JI.nep, OCHOBaHHOii Ha 3aKOHOMepHOCT.HX peruUT,I.rii CilliTesa. 

(WYHKL\lm nos6Y)!t,ll;eHJI.H, yrJionue pa.crrpe,D;eJieHim, rrepeKpeCTH!le ou;ry

ti:eHJLfI) , Il03B0.1JJieT, no Hamer.\JT Mllemno, O,ll;II03HU'IHO YCTaIIOBJITI, Z. 
II A CJIHTC3llpyeuux: JI.I\CP H83UBIIC1IMO OT BII.JJ;a. llX pa,I(Jroarmmuoro pac
na,D;a. 

OTO YTBep,z,nonuc IlO,ll;'ICprmnneTCJI, D 'IUCTHOC'.m, B "llpJIJI0-

2KeHmI", r.JJ;e o6cy;.t,n;aroTC.H HCKOTopue acneRTll, CB.H3aHHUe C 008,ll;aHll

eM 06'.heKTIIBHHX KPlITepnen OTKpllTiffi HOB.ElX 8JieMeHTOB. JJ.e;ro B TOM, 

'ITO PM sapy6e;mmc aBTOl)OB BHCTYJilIJI B I976 ro,D;y c rrpe~m:teHUCM 

0 IC.JlITepillIJC OTRPHTJIB, KOTopoe, no CYllleC'l'BY, OTplIL\aeT B03MO,ICH(PTI, 
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II,ll;OHTll(QIIKal\lilI HOBoro .H,Jl;pa., ecm OHO TOJII,IW CIIOHTa.IIIIO ,ll;CJIUT-· 

c;i n He 1meeT .JJ;PYI'UX neTneii pa.cna,I(a. 

OIIHT n01casUBaeT, O,JJ;Ha.Im, "lJTO 8TO He cooTBeTCTnyeT .JJ;eil:CTBII

T8JII,HOCTJI. H3BCCTHO, 'ITO ,ll;OJIJill!lieCJI li30Uepu, a T810:t0 .H,Jl;pa, IICIIH

T~aI:llllIIe 3aIIU3,ll;HBa.IOlllCe ,ri;eJieHue, MHOrIIe II30TonH. B OUJiaCTII (JJOIJMIDI 

( 24" Fm , 258 Fm ) lI 6oJiee TmteJIIJX 8.lJ:eMOHTOB 6HJIJI OTRIJll':'H TOJII,

KO rryTeM ,ll;OTeKTJIPOBaHIDI onoIITUHHOro ,JJ;eJiemm lI usytremm 3a.ItoHO

I.1epHOCTCil IDC o6pa30BaHmI. Bo;ree Toro, CBOliCTBU IIOKOTOPllX II30TO

IIOB ityp'IUTOBlI.H (I04) lI HJIJII,C6op1m (105). nnepnue o6Haro,KOHHHX 

no_ CilOIITa.HHOMY ,D;eJIOIDIIO, 6wm 3U:'81il noJIHOCTl,IO IlO,ll;TBepJ.t.JJ;OHII rrpu 

usytreHIDr me neTnu ol-pacrra,I(a. 

OcHOBHHe pesyJII,TaTH pa60T11: 

I. 3KcnepuMeHTa.JII,HO ll3ytI8H PH.n 3aKOHOM8l}HOCTeii B38.lIMO,D;eii

CTBII.H CJIOiKHUX JI.nep, B 'laCTHOCTR: orrpe,JJ;eJieHH Ce'!emm ,JJ;eJieHIDI 

mrcr,zy-Ta u ypana. no.JJ; .JJ;eftcTnueM ycrwpeHHHX uouon yrJiepo,D;a, asoTa 

II rorc;ropo.JJ;a; ucCJie,nonanu ;n;mixIJepeu~a;r1,uue yrJionue pacrrpe,noJieHUJI 

aTOMOB OT,ll;atru B pea.Imu.HX ITOJIJ!Oro II HenoJIHoro CJIJ!JIHJIJI JI.nep; ns

uepeHll CO'leHIDI 60JII,IIIOro 'IUCJia JI.nepHhIX pea.KL\lrfi noJIHoro CJIIIJIHJI.H' 

conpOBOl!maIOll!l!XCJI ::1cnapeHJieJ.1 Heil:TpOHOB. a Taro:te rrpoTOHa M Hen:Tpo

HOB. 

2. Ha OCH one 8TI!X 3aitoHOMepHOCTeil: .ff,JJ;epI!llX pearmm1 paspa-

6oTaHH MSTO,nH lI,ll;SHTI1q}IIK8.L\Ull KOIJOTKOmIByI!t[IX 1I30TOIIOB B TpaHcqiep

MUenoil: o6JiacTu: 1rsr.10pemre a6coJIIOTHmc cetJem1il n cpymw;uii nos6Y)!t,ll;e

mm JI.nepm,rx: pea.rcrurfi CJIHTe3a., KOJIJilIM8,L\lIOHHllll MSTO,ll; nsuepeHII.H yr

JIOBllX pacrrpe.JJ;eJieHJiii 8.TOMOB OT,ll;atru. 

3. IlWIDJieHll OCHODHlle UCTO'IHIIBH q>oHa rrpn lICCJie,D;onrunm 

ol-pacna,I(a lI cnoHTa.IIIIOro ,I(OJieHJI.H TPaHGq)ep1vurenux SJieMeHTOB U 

pa.spa60Tar1u cnoco6u ux no,D;a.BJieHIDI. 

COBJJ;a.II PH.n DllCOIW'!yBCTBUTeJII,HllX ycTaHOBOR ,If,JIJI HCCJie,D;o

BaHII.H Ol-pacrra,I(a II CIIOHTaIIHOro ,JJ;eJieIIIDI npo,JJ;YJ,TOB pea.rCL\Uii Ha ITY'l
Rax T.HllteJillX IlOHOB. 

4. Paapa6oTarm 1<0ppeJIJILl1IOI-llllle MOTO,nH II,ll;eHTIIWJIIcall;IIH. 1103-

BOJI.filOllllie ycTru{OLUTI, reIIOTll'leCKyrO CB.HSI, Meiit,JJY ,ll;BYJ,ffi a',-us.nyqa

TeJI.HMI{ UJIU. MeiK,Ily d..-pa,JJ;UOaKTllBIIHMU ll cnoHTaHIIO ,Jl;CJIJIU!IIMIIC.H JI.n

paMII. 

5. OCYllleCTBJieH CIDIT83 lI H3Y-'leHa CTa6IIJII,HOCTI, no OTHO

lllem!l:O K ol-pacna,ey u CIIOHTa.IIHO!.lY ,JJ;eJieHIIIO 15 l'.130TOnOB OT qiep

MIDI ,ll;O 3JieUeHTa I06. YcTl:.HOBJieHO' 'ITO cnoHTa.HHOe ,I(eJieHire .HilJI.H-
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.2.,oK 2,2N BTC.ff npeo6~ THIIOM pacna.na T.IDKeJlllX .ff,JWP ( u, S , 
263ro6) 

• 2&0 
6. II0:imsru10, 'ITO BpeMff l!tlISHH n:soTona ~'IaTOBHH Ku oT-

KJIOHHeTcH OT. aKcTpanOJIRI.mii cncTeMa.THKH BIO pas B CTOPOHY doJib
urn:x 3Ha'IBHID1:. CJIB.I(CTBHBM CKa"'CiCC'OpasHoro HSMBHBHH.ff CBOHCTB H,n;ep 
C 2 ~ 104 HBIL7J:aCb .IUJYI'aH SaKOHOMBPHOCTb B CTaOUJibHOCTH T.ffl!t8JI11X 
.fI.I(ep no cpaBHemno c HMeBllleii MBCTO ~ Cf, Fm H aJieMeHTa I02. 

IIpe.n;cT~BHHHEl B .n;uccepTamm pesym.TaTH UCCJie,I(OBaJmii .I(OKJia
.I(hlBaJIUCb aBTOPOM Ha MelK,lly1Iapo.n;mnc KOHqlepeHIJ;IDIX no CHHTesy_ lI 

CBOii:CTBaM T.ffl!tBJlllX .fI,I(ep B }Jy6He [I966, I97I, I976 ro.I(hl], Ha 
KoHlpepeHI])lli IIO H,n;epHHM pear<I.UiflM MelK,lly .MOlitHHMH .fI.lU)aMII B reii,n;eJib
oepre, <I>Pr [ 1969] , Ha IiliwJie no H,n;epHoii cI>usuKe [ ~.I(IIH, I973 J , 
Ha rop,n;oHOBCKHX KOHqlepeHll;IDIX B CilJA [I964, 1966, 1972], Ha CBMII-
Hapax B OK-Pll.n;l!te u EepKJIH, ClllA [ I977] • , 

0CHOBHHe peaym.TaTH ,n;uccwT~ onyc5.JnmOBaHH B padoTax 
/I-SI/ H B odsopmnc CTaTbRX / -~1. 

IlpHOPHTOTHlllj xapaKTep p.fI.I(a pesyJII,TaTOB no,n;TBe~eH ,l(lIIIJIOMa.
MlI Ha OTKPHTHe I03, I04 II I05 aJieMeHTOB, BH.n;aHHHMII I'K CM CCCP 
IIO ,n;eJIBM OTKPHTuii :u :usoopeTeHIIii (m& 37, II 4. :u I32) / 36-38/. 
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