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06cyJtiAaeTCR npo6neMa HyKnOHHOH yCTOH4HBOCTH H CBOHCTBa nerKHX 
RAep C 6onbWHM H36~TKOM HeHTPOHOB. Ha OCHOBaHHH Q g.g. -cHCTeMaTHKH 
npeACKa3aH~ B~XOAbl TRJtleflbiX H30TOnOB C H 0 B MHOrOHyKnOHHbiX 
peaK~HRX nepeAa4H. 0TMe4a~TCR B03HOJtiHOCTH B HCnOnb30BaHHH BTOPH4HbiX 
ny4KOB HeHTPOHOH36biT04HbiX RAep AflR ~eneH CHHTe3a TRJtlen~x H30TOnOB 
TpaHC$epMHeBbiX 3neMeHTOB. 
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The Possible Production and Investigation of Very 
Neutron-Rich Light Nuclei in Transfer Reactions 
on U-400 Beams 

The nucleon stability and properties of very neutron-rich 
light nuclei are discussed. The yields of carbon and oxygen heavy 
isotopes in multlnucleon transfer reactions are predicted on the 
basis of the Qg.g~systematics. The possibilities of using the 
secondary beams of neutron-rich nuclei to synthesize the heavy 
isotopes of transfermium elements are proposed. 

The investigation has been performed at the Laboratory 
of Nuclear Reactions, JINR. 
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HHTepec K HJY'IeHHJO CBOBCTB nerKHX .II,IJ;ep, Y.D.aneHHbiX OT .D.O· 

nHHbl f3-cTa6enLHOCTH, K npo6neMe rpaHHUbl HyKnoHHoii ycTOB'IHBo

cTH 3THX .II.D.ep o6ycnoBneH BOJMO)I(HOCTblO nony'leHHJI Ba)I(HOB 

HH!I>opMaUHH DO P.ll.li.Y 4>YH.D.aMeHTanLHbiX BODPOCOB .II.D.epeoii 4>HJHKH. 

3Ha'IHTenLHbiB HHTepeC Bbl3biBaeT DpOBepKa o6naCTH DpHMeHHMO

CTH HJOTODH'IeCKOB HHBapeaHTHOCTH JI.D.epHbiX CHn H COOTHOWeHHB, 

6aJHPYJOIUHXC.II ea :noii renoTeJe, npoaepKa pone paJnHttHbiX qne

HOB B HyKnOH·HyKnOHHOM DOTeHUHane, ODHCbiBaJOIUeM .II.D.pa C 3KCTpe· 

I I 1 2/ 
ManLHbiM cooTHoweHHeM N Z · HJy'la.ll 3KcnepeMeHTanLHO 

CBOBCTBa .II.D.ep, IIpe.D.enbHO neperpy)l(eHHbiX HeBTpoHaMH, Mbl B HJ

aeCTHoii Mepe npe6ne)l(aeMC.II K peweHHIO npo6neMbl o cymecTao

BaHHH CBJIJaHHOrO COCTOJIHHJI CHCTeMbl HeBTpOHOB C A ~N, T .e. 

HeiiTpOHHLJX KanenL JI.D.epHbiX paJMepoa e "eopManLHoii" JI.D.epeoii 

DnOTHOCTH, YCTOB'IHBOCTb KOTOpbiX o6ecne'IHBaeTCJI HCKnJO'IHTenb

HO .II.D.epHbiMH CHnaMH. 3KcnepHMeHTanbHOB npOBepKH Tpe6yeT TaK)I(e 

renoTeJa o cymecTaoaaeee BTopoii o6nacTH JI.D.epHoii ycTOB'IHBo

cTH B BH.D.e "ocTpOBa" CBepXTJI)I(enbiX H30TODOB nerKHX JneMeHTOB, 

KOTOpbiB 6bln npe.D.CKaJaH aBTOpaMH pa60Tbl /a/ B peJynLTaTe 06· 

WHpHoro aHanHJa Ha6opoB HJOTODH'IeCKH"HHBapeaHTHbiX DOTeH

UHanOB HyKnoH·HyKnOHHoro BJaHMO.D.eiicTBH.II. KpoMe Toro, JHaHee 

CBOHCTB .II.D.ep C 6onbWHMH JHa'leHHJIMH N/Z DOJBOBHT HJ MHO· 

)l(eCTBa 3MDHpH'IeCK.HX HBH DOBY3MDHpH'IeCKHX 4>opMyn MaCC .D.n.ll 

nerKex JI.D.ep Bb16paTL eae6onee peanecTH'IeCKHii aapeaeT. HJyqeeee 

CXeM pacna.D.a CHBbHO HeBTPOHOH36biTO'IHbiX .II.D.ep C 3Hepreeii 

CBJIJH HyKnOHOB B HeCKOBbKO .D.eCJITKOB K3B /HaDpHMep, E 0 (
12 C)

-20 K3B/, HJMepeHHe cpe.D.HeKBa,~J;paTH'IHbiX pa.D.HYCOB pacnpe.D.e

neHHJI HX HeiiTpOHHOB H DpOTOHHOB KOMDOHeHT D03BOBHT HJBne'lb 

UeHHYJO BH4JopMaUB10 0 DOBe.D.eHBH .II.D.epHOH Ma TepHB B CTOBb 3KCTpe

ManbHWX YCBOBKJIX. 
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B HaCTOHmee BpeMH TeOpHH He ~aeT KaTeropH'IeCKOrO OTBeTa 

Ha BOnpOC 0 TOM, MOryT JIB cymecTBOBan, .ll~pa C O'leHb 60JihWHM 

H36biTKOM Heii:TpOHOB H r~e KOHKpeTHO HaXO~HTC.II rpaHHUa HYK • 

JIOHHOH CTa6HJihHOCTH ~Jl.ll 3THX .ll~ep. llporH03HpoBaHHe CBOHCTB 

JI~ep CO 3Ha'IHTeJihHbiM H36biTKOM HeHTpOHOB, KaK npaBHJIO, ocy

mecTBJI.IIeTC.II pa3JIH'IHbiMH MeTO,ll;aMH 3KCTpanOJI.IIUHH CBOHCTB H,ll;ep, 

pacnOJimKeHHbiX B ,li;OJIHHe {1 - CTa6HJihHOCTH HJIH B6JIH3H Hee. B pe-

3YJihTaTe CTOJlh ~aJieKHX 3KCTpanOJI.IIUHH CBOHCTBa HOBhiX .ll,ll;ep, 

a TaKJKe npe~CKa3aHHJI noJIO:lKeHH.II rpaHHD;bl 06JiaCTH HYKJIOHHOH 

ycTOH'IHBOCTH co~epJKaT 6oJihWHe Heo~H03Ha'IHOCTH. llo3TOMY B 

.II.IJ;epHOH cjlH38Ke 3KCnep8MeHTaJihHbiM MeTO.IJ;aM noJiy'leH8JI 8 H3Y" 

'leH8.11 CBOHCTB nerK8X .ll,ll;ep C 60JihW8M 836biTKOM HeHTpOHOB OT· 

BO.IJ:8TC.II pewa10mee 3Ha'leH8e. 

}IJ BCeX MeTO,li;OB noJiy'leHH.II .ll,ll;ep C 60JihW8M8 3Ha'leHH.IIM8 

NIZ B HacTo.llmee BpeM.II Ha86onee nepcneKT8BHbiM8 .IIBJIHIOTC.II 

MHOrOHYKJIOHHble peaKD;88 nepe,IJ;a'l8 Ha T.IIJKeJibiX 80HaX 14 1
• llpaK

TH'IeCKa.ll 3Ha'I8MOCTh TaK8X peaKD;8H KaK MeTO.IJ;a noJiy'leH8.11 HeHT· 

pOH0836biTO'IHbiX H,ll;ep cymecTBeHHO B03pOCJia B pe3yJihTaTe ycTa· 

HOBJieHHbiX B pa60Te 
151 

peryJIHpHOCTeH B Ce'leH8.11X o6pa30BaHH.II 

830TonoB I Q g.g. -c8cTeMaT8Ka, puc. 1/. Yxa3aHHa.ll C8CTeMaTHKa 

n03BOJI.IIeT OD;eHHBaTb Ce'leH8.11 o6pa30BaH8.11 eme HeH3BeCTHhiX 

He8TpOH0836biTO'IHbiX 830TonoB nerK8X JJieMeHTOB. Oco6eHHO 

BaJKHa pOJih ycTaHOBJieHHOH C8CTeMaT8K8 B 3KCnepHMeHTaX no 

onpe,neJieH810 rpaH8Ubl HYKJIOHHOH CTa6HJihHOCT8 .ll,ll;ep. 

qTO KacaeTC.II MeTO.li;OB 8.IJ;eHTHcjl8KaD;8H 8 83y'leH8.11 CBOHCTB 

HeHTPOH0836biTO'IHbiX .II,IJ;ep, BpeMeHa :lKB3H8 KOTOpbiX .IJ;OCT8raiOT 

M8JIJ18CeKyH.ll;, TO Ha860Jiee 3!WJeKT8BHbiM8 .IIBJI.IIIOTC.II JI860 Mace

cenapaTopbi, pa6oTaiOID;Be "B JI8H88" c ycxopHTeneM, JI86o JKe MeTo

.ll;bl 8.IJ;eHT8cjl8KaD;88 npo,ll;yKTOB "B ny'IKe" T.IIJKeJibiX 80HOB, npe,ll;· 

CTaBJIJIIOm8e C060H KOM68HaD;810 MarH8THbiX 8 3JieKTpOCTaTH'IeCK8X 

aHaJI83aTOpOB C TeXH8KOB 83MepeH8JI BpeMeH8 npOJieTa 8 MeTo-
/6 7/ 

,IJ;OM AE ,E .. 

B nocne.li;H8e ro,nbl nony'leHo 3Ha'IHTeJihHOe KOJI8'1eCTBO HOBbiX 

T.IIJKeJibiX 830TOnOB nerK8X 3JieMeHTOB 8 ,li;Jl.ll HeKOTOPhlX 83 H8X 

83y'leHhl cxeMhl pacna.na 121. Ha puc. 2 noKa3aHa ,n8arpaMMa 83o

TonoB c Z:;: 22. H3 p8CYHKa B8.li;HO, 'ITO .IJ;JIJI JJieMeHTOB c Z = 2-5, 
3KCnep8MeHTaTOphl BbiWJI8 Ha npe,li;CKa3aHHYIO TeOpeT8KaM8 rpaH8-

u;y, a ,IJ;JIJI 3JieMeHTOB C Z = 6-8 np86JI838JI8Cb K ReB BnJIOTHYIO. 

AHaJI83 8MeiOm8xcJI ,naHHbiX .nn.11 3JieMeHTOB c Z:::;; 5 noK-8.3hlBaeT, 
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Puc. 1. ,lfutfo/JepeH'LIUaAbHbre cet~eHU.JI o6pa3oaaHU.JI u3omonoa c 
2 s: Z ~ 8 a 3aaucuMocmu om Q g.g. -o (n) -o (p) OA.JI cucmeMbr 
(Ne ,Th ). 3Hepzu.R uoHoa 22 Ne E L = 174 M3B. YzoA 6b1Aema npo
oyKmoa 8L = 40°. 
Qg.g.~(M 1 t-M2 )-(M3 +~); o(n)=[Ecb~N.Z)-Ecb~N-l,Z)]-

- [Ecb (N-1,Z)-E cb(N-2,Z)]; o(p)=[Ecb(N,Z)-Ecb(N,Z-1)]-

-[E cb (N,Z-1)-E cb (N,Z-2)]. 

'ITO no Mepe .li;OCT8JKeH8.11 rpaH8'1HOH JI8H88 HYKJIOHHOB ycTOB'I8Bo

CT8 Ha6JIIO,ll;aiOTCJI npoBaJibl B CTa68JibHOCT8 TJIJKeJihlX 830TOnOB 

c He'leTHhlM '18CJIOM HeBTpoHoB. Ha rpaH8ue JI.ll;epHou ycTOB'I8Bo

cT8 HaXO.IJ;JITCJI TOJibKO .II.IJ;pa C 'leTHhlM '18CJIOM HeBTpOHOB. 3TOT 

3KCnep8MeHTaJihHhlB cjlaKT ,neMOHCTp8pyeT He TOJibKO onpe,neJIJIIO· 

myiO poJih J!WJeKTOB cnap8BaH8JI He8Tp080B B ycTOB'I8BocT8 .11,nep 

c npe.nenhHhlM8 3Ha'leH8JIM8 N IZ, HO 8 Tpe6yeT OT 8ccne.nosa

Teneu Ha,IJ;e:lKHOrO ,IJ;OKa3aTeJibCTBa HeyCTOi'I8BOCT8 DO KpauHeB Mepe 

UeCKOJibKHX COCe.IJ;H8X CBepXT.II:lKeJibiX H30TOnOB, .IJ;JIJI TOrO 'IT06bl 

C onpe,neJieHHOi .IJ;OCTOBepHOCThiOyKa3aTb MeCTOnOJIO:lKeHHe rpaHa

llhl 8YKJIOHHOi yCTOB'IHBOCTH B 06JiaCTH nerKHX JI,IJ;ep C 60JibWHM 

a36hlTKOM HeBTpouoB. TaKHM o6pa30M, .D:aJIJ.HeiiwaM waroM B H3y

'leHHH o6JiaCTH &eRTpOHOR36biTO'IHhlX JI,IJ;ep nerKRX 3JieMeHTOB /c 
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Tz= -1 0 +1 .. 2 +3 
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Tz = -1 0 +1 +2 +3 

Puc. 2. ,auazpaMMa u3omonoe AezKux 3/leMeHmoe c Z _::; 22. Ifep-

HbiMU Keac)paiiiOMU C CUM6011QMU XUMU'leCKUX 311eMeHIII06 YK030Hbl 

cma6UIIbHble U30IIIonbl. 3atumpuxoeaHHbiMU - f3 - Hecma6UIIbHble u3o

monbl, nolly'leHHble 3KCnepUMeHIIIQIIbHO. _au(JpaMU 6 C6elllllb1X Keac)

paJfaX - nocAec)Hue U3eecmHble {1 - Hecma6UIIbHble u3omonbl, c)AJI 

KOJfOPbiX CJf06UIIbHOCIIIb OIIIHOCUIIIellbHO ucnyCKQHUJI HYKIIOH06 c)oKa-

3QHQ 3KcnepuMeHIIIOIIbHo. Keac)palllaMu c c)eoiiHoii tumpuxoeKoil -

H06ble HeillllpOHOU36biJfO'lHble U301110nbl, no/ly'leHHble 6 peaKijUJIX 

C IIIJIJl"ellbiMU UOHOMU
141 

. . KpeCIIIUKQMU /+/ - U301110nbl, c)/IJI KOIIIOpbiX 

HYKIIOHHQJI HeCIII06UIIbHOCIIIb c)oKa3aHa 3KCnepuMeHIIIOIIbHO. DJmpux

nyHKIIIUpHOU IIUHUeil 6 06/IOCIIIU HeillllpOHOU36biiiiO'lHbiX U301110noe OIII

Me'leHa ZpaHUija HYKIIOHHOU Cllla6UIIbHOCIIIU, npec)cKa3bleaeMaJI pac

'lelllaMU HeMupoecrwzo11 01 . DlupoKoil cnAOIUHoil IIUHueii - zpaHU~Ja 
no pac'leJfaM rapeeJI 181 . CeelllllbiMU Keac)palllaMu - U301110nbl, npec)

CKQ3bleaeMble pac'lelllaMU, 6a3UPYPOUIUMUCJI Ha Mellloc)e FapeeJI /gl 

Z::: 18 I 6~oma 6w, Bo-nepBwx, nonwTKa 3KcnepuMeHTaJihHbiM ny

TeM npoBepHTh yCTOH'IHBOCTh HJIH HeyCTOH'IHBOCTh Jl,ll;ep, Jie>KaiQBX 

B6JIH3H unu 3a npe,~~;enaMB npe,~~;cKa3biBaeMoii: Teopueii: rpaHBllbl 

HYKJIOBHOH YCTOH'IBBOCTB B, BO-BTOpLIX, B3Y'IBTh CBOHCTBa pacna,~~;a 

B3BCCTHLIX Jl,li;CpHOCTa6BJihHLIX B30TOllOB C MaKCHM&JihHLIM 3Haqe

HBCM N/Z. 

BLICOKHC BHTCHCHBHOCTH ny'IKOB Ha Y-400 H 60JihWOH BL160p 

YCKOPJICMLIX 'laCTHll npe,li;CTaBJIJIIOT 3KCnepHMCHTaTopaM WHpOKHe 

s-

} 
I • 

1 
} 

B03MO>KHOCTB ,li;JIJI nnaHOMepuoro H3Y'ICHHJI He TOJihKO rpaHHllLI HyK

JIOHHOH ycTOH'IBBOCTH nerKHX 3JieMeHTOB, uo u nony'laTh B ,~~;ocTa

TO'IHOM KOJIH'IeCTBC H3BCCTHLIC HCHTpOHOH36LITO'IHLie JI,ll;pa ,li;JIJI H3-

MepeHHJI Mace H H3y'leHHJI CBOHCTB HX pacna,~~;a. 

Ha nepBoM JTane uccne,~~;oBauuii: nenecoo6pa3HO nonwTaThCJI 

llOJIY'IHTh CBepXT JI:>KeJible Jl,ll;pa 21 ' 22 C H 250, OTHOCHTeJihHO yc

TOH'IHBOCTH KOTOpbiX HMCIOTCJI npOTHBOpe'IHBble npe,li;CKaJaHHJI Teo

pHH/S-10/. AuanHJ 3KcnepuMeHTan~ouwx ,~~;auublx noKaJbiBaeT, 'ITO 

.~~:nH nony'leHHJI :nux JI,ll;ep uau6onee nepcneKTHBHLIMH KOM6uuanuJIMH 

BJaHMO.ll:eiicTBYIOIQHX JI,ll;ep JIBJIHIOTCJI 3JieMeHTbl c Z >- 90 I Th , U 

H T .JJ../ H B Ka'leCTBe YCKOpJICMbiX HOHOB 6onee TJI>KCJihiC CTa6HJih

Hbie HJOTonbl 3JieMeHTOB Kucnopo,~~;a u ueoua I 180 u 22Ne I. 
TaK, OUCHKH no Qg.g.-CHCTeMaTHKe noKa3biBaiOT, 'ITO npH o6-

JIY'ICHHH 
232

Th TOJIIQHHOH 10 MZ/CM 2 HOHaMH 
22

Ne C 3Heprueii 

174 M3B H HHTCHCHBHOCTbiO nopJI,li;Ka 100 MKA cne,~~;yeT O>KH,ll;aTJ, 

B 1 'laC 25 0- 0,1 WT., 2 1C - 5 WT., 
2
2C - 0,5 WT., 

19 !3 -

0,02 WT. Ou;eHKH c,~~;enaHbl ,li;JIJI yrna BbiJieTa 40° npo,~~;yKTOB, 

perucTpupyeMbiX B TenecuoM yrne nopJI,li;Ka Io-3 cp ,~~;eTeKTopoM 
nnoiQa,ll;biO B HCCKOJibKO CM 2 . KOTOpLiii: pa3MeiQaeTCJI B 4JoKaJibHOH 

llJIOCKOCTH MarHHTHOrO aHaJIH3aTopa
161 · 

B 3THX >Ke JKcnepuMeuTaJILHblx ycnoBHJIX MO>KHo 6y,~~;eT nony

qaTb H3BCCTHbie HYKJIOHOCTa6HJibHLIC JI,ll;pa B CJIC,li;YIOIQHX KOJIH'ICCT-

BaX: 
22 0, 6 He nopJI,~~;Ka 106 JI,ll;ep;20N, 1Sc, 12Be-10 5 ; 

23 O 21,22 N 15 3 sHe_ 104. 24o 23 N 19c 11Li _ 

10 3;' 
20 c -' 1~ 2 ; 17 ,B , 14 l3e - 10'. Bee ;TH Jl.ll:~a ucn~TbiBaiOT 

{1-pacna,ll, c nepuo.~~:oM nonypacna,~~;a T 112 > 10-3 c, 3Heprueii: (3-qac

THu; B HCCKOJibKO ,ll;eCJITKOB M3B H JIBJIJIIOTCJI HJJiy'laTCJIJIMH 3ana3-

,ll;biBaiOIQHX HCHTpOHOB H y -KBaHTOB. CTOJib JHa'IHTCJibHLIH BLIXO,ll; 

TJI>KeJibiX HJOTOllOB nerKHX 3JICMCHTOB ll03BOJIHT Ha'laTb CHCTCMa

TH'ICCKHe HCCJIC,li;OBaHHJI CXeM pacna,~~;a Jl,ll;ep C BLICOKHM H30TOn

CllHHOM, H3MCpJITb HX MaCCLI, BpeMJI >KH3HH OTHOCHTCJibHO (3 -pac

naJJ.a, CllCKTp 3HeprBH (3 -qaCTHIJ;, HHTCHCBBHOCTCH nepeXO,li;OB npB 

(3-pacna,~~;e, cneKTP 3Hepruii: y -KBaHTOB B JanaJ,li;LIBaiOmux ueii:Tpo

HOB, BCPOJITHOCTH 3MHCCBH Heii:TpOHOB, a TaK>Ke KBaHTOBLIC 'IBCJia 

ypOBHCH npH BLICOKHX 3HeprHJIX B036y:>K,li;CHHJI. Tpex'laCTB'IHLIB 

xapaKTep pacna,~~;a c ucnycKauueM y -KBaHTOB, ueiiTpouoB u _3Hep

rH'IHLIX (3 -qaCTBll MO>KHO 3414JeKTBBHO BCllOJib30BaTh ,li;JIJI llO,ll;aBJie

HHJI 4Joua, npBMCHJIJI KOppeJIJillHOHHYIO MCTO,li;HKY ,li;JIJI B3Y'ICHIIJI 

CBOBCTB pacna,ll;a 3TBX JI,ll;ep. Cne,~~;}'eT OTMCTHTh, 'ITO npHBC,li;CHHLiii 
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BbiXO,II; Heii:TpOHOH36LITO'IHbiX Jl,ll;ep B TaKOM WHpOKOM ,IJ;HanaJOHe 

3JieMeHTOB noJiy'leH ,II;JIJI KOHKpeTHOH KOM6HHaUHH ( 22 Ne, 232Th).Bb1-

XO,II; TJI)KeJILIX H30TOnOB O,II;HOrO HJIH ,II;BYX 3JieMeHTOB, npe,IJ;CTaBJIJIIO

~HX HHTepec ,II;JIJI H3y'leHHJI XapaKTepHCTHK pacna,IJ;a, MO)KHO cy~ecT

BeHHO nOBLICHTh /Ha HeCKOJihKO nopJI,IJ;KOB/ Ja C'leT cneuHaJihHOrO 

BLI6opa 6oM6ap,IJ;HPYID~eii: qacTHUbl. TaK, TJI)KeJILie HJoTonhl He , 

Li BLirO,IJ;Hee noJiy'laTh B KOM6HHaUHH ( 11 B, 232Th), H30TOnLI Be , 3 

B ( 
15 

N, 
232 

Th ), JI,IJ;pa C , N B ( 180. 232Th) H T .,II;., nOCKOJihKY 

,II;JIJI 3THX CHapJI,II;OB Tpe6yeTCJI MeHee rny6oKaJI nepecTpoii:Ka HC

XO,II;HbiX JI,IJ;ep /3a C'leT MeHhWHX BeJIH'IHH Q -0 (n)- 0 (p)) ,IJ;Jill no-
'- g.g. 

Jiy'leHHJI H30TOnOB yKaJaHHLIX 3JieMeHTOB. 

B 3aKJIIO'IeHHe OTMeTHM, 'ITO BbiCOKHH BhiXO,II; HeiiTpOHOH36hi

TO'IHbiX JI,IJ;ep Ha ny'IKaX CHJihHOTO'IHhiX yCKOPHTeJieH THIIa Y- 400 
OTKphiBaeT 6narorrpHJITHhle B03M0)KHOCTH ,II;JIJI CHHTe3HpOBaHHll Ho

BLIX TJI)KeJihiX H30TOIIOB TpaHccjlepMHeBhiX 3JieMeHTOB. HCIIOJih30Ba

HHe Heii:TpOHOH36LITO'IHLIX Jl,ll;ep B Ka'leCTBe IIY'IKOB 6oM6ap,II;HpyJO

~HX 'laCTHU 1103BOJIHT CHHTe3HpOBaTh H30TOIIhl TJI)KeJihiX H CBepx

Tli)KeJILIX 3JieMeHTOB, Jie)Ka~He B6JIH3H HJIH B CaMOH ,II;OJIHHe {:3 -cTa-

6HJihHOCTH, KOTOpLie ,IJ;pyrHMH 3KCIIepHMeHTaJihHhiMH MeTO,IJ;aMH He

B03MO)KH0 IIOJiy'laTh. 

HHTeHCHBHhle rry'IKH li,IJ;ep c 6oJihWHM H36LITKOM HeiiTpoHos H 

pa3HLIM COOTHOWeHHeM N/Z MO)KHO TaK)Ke HCIIOJih30BaTh B 3KCIIe

pHMeHTaX no ynpyroMy pacCeJIHHIO C UeJihiO noJiy'leHHJI H:III!!OpMaUHH 

0 CTerreHH ,IJ;el!lopMHpyeMOCTH JierKHX Jl,ll;ep H napaMeTpax noTeHUHa

JIOB B3aHMO,IJ;eHCTBHJI no Mepe yBeJIH'IeHHJI HeiiTpOHHOH KOMnOHeHThl 

Jl,ll;epHOH MaTepHH HaJieTaiO~HX 'laCTHU. 

ABTOp rny6oKO npH3HaTeJieH B.B.BoJIKOBy, r.~.rpH,II;HeBy, 

B.JI.MHxeesy B A.H.MeJeHUeBy Ja noJie3Hble ,IJ;BCKYCCHB H COBeTbl. 
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