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BBE.IlEHl'.IE 

IIHJKOJHeprerttqecKHe 11.a;epH&re peaKUHH, HHHUHHpyeM&1e HyKnoHaMt. 

H .neHrpoHaMH Ha .ap;pe 6Li , HMetoT oqeH& 6o11&1.lloe KaK reoperHtiecKoe, raK 
H rrpaKTH'leCKOe 3HatreHHe. c reopeTH'llecKOH TOllKH 3_peHHJI cymecraeHHO, lJTO 

eL. HApo 1 HMeer HpKO BbipIDKeHHyro KnacrepHyro crpyKtypy' aHOMaJibHO 
M3Jlyro 3HeprH!o CBll3H (no a-d Klli3J!y) H He6oJiblllYIO IlJIOTHOCTb B036YJK

ACHHblX COCTOHHHii BilJJOTh AO 3HeprHH B036y>K,UeHHJI 16 MJB, q_ro 03Hatiaer 

ttenpHMCHHMOCTb cra.HJJ;apTHbIX npainui BbI6opa rrapaMetpOB OIITHtfCCKHX no

reHUHaJIOB AJIH B3aHMo.a;eH:crsWI HYKJIOHOB H .ueHrpoHOB c JTHM 11.n;poM. C APY· 
roH cropOHbl, npH HenpHMeHHMOCTH 06Unt:x npaBHJl Haxo)K)leHHH OIITHlICCKHX 

noreHUH3JIOB B3aHMoneHctBHH KOHKpetHbie IIOAfOHKH napaMetpoB IIOTeHUHanoe 

.a;n11 pa3HhIX JHeprnH llacro naior seC&Ma tteonaoJHallH&Ie peJyn&rar&1, oco6eHHo 

rrpH He6oJibllIHX 3HeprHJIX CTOTIKHOBeHHJI, qro B CBOlO otJepe,a;b npHBO,[I;HT K pe3KO 

pa3JIHqaI01UHMC:R: npeACK33aHHJIM WUI ceqeHHH 50JibllIHHCTBa npH!\1blX Jl,a;epHbIX 

peaKUHH, Haii,a;eHHblM Ha OCHQBe Merona HCKa)l(eHHbIX BO.JlH (MHB). 
C npaKT1P1ecKoii cropott&I, peaKUHH ttyKJIOHOB H neiirpoHoB c 6 Li npen

crasna:ior orpoMHylO BIDKHOCTb ,[J)IJI pa3H005pa3HbIX npHno/KeHHH:, B qactHOCTH_, 

JJJIJ! acTpo<j>H3HKH H npo6neMbl yrrpan.irneMoro TepMo~epHoro (T/ll) CHHTeJa. 
HanpHMep, HH3K03HepreTH•eCKaJI peaKIUlll 8 Li ( n • T ) He CJIYlKllT OCHOBOii 

pa6oT&1 JIKTHesoro 6naJIKern T/J! .p:•Krnpon111 , a pe~KUHH 6 Li ( D, n ) 7 Be, 
6Li(D,n) 7 Be•, 6 Li (D, p) Li* H 6 Li(D, p) Li sec&Ma y1106H&1 

.a,na HnepHO-$H3HtJecKoH AHarHOCtHKH ropHqeff nna3MbI 121 . KpoMe roro, 
6 Li - BIDKHbl.H KOMIIOHCHT KOHCTpyKUHOHHbIX JJleMeHTOB t/JI peaKTOpa, 

H HaxO)l(,UeHHe p33JIHllHbIX ceqeHHH paJ.ITHlfilblX HH3KOJHepreTHQCCKHX peaKUHH 

c JTHM 11,IlpOM JIBJIJleTCJI UeJiblO MHQ;KCCTBa JKCnepHMeHTaJlbHbIX HCCJIC,JJ;OBattHH 

(cM. Hanp., /3/ ) . Il-03TOMY H3XO)IQCHHe Haue:>KHoro OITTHlJCCKOfO noreHUHana 

B3a.HMoneiicTBIDI HYKJIOHOB H neH:rpoHOB c nerKHMH anpaMH, H, B qacTHOCIH, 

c 
8 Li , HMeer 6oJihllIOe 3Hat1eHHe. BechMa yno6ttbIM YHHBepcan&HbIM cpen

craoM WIJI pellICHHJI 3TOH: 3a,a;a11M HBJIHCTCH MOACJib caeptKH, B oco6eHHOCTH 

-c ucrronh30BaHHeM 3cpcpeKTHBHhix N - N cHn, llIHpoKo npHMeHJIBIDa.HCH e 

nocne.nHHe fO)l,hl .II.JI.JI OilHCaHHJI cronKHOBeHHH TH>KeJiblX HOHOB I 41 . ~aKO 
npHMeHHMocrb Jroro nonxona w:u1 paccMarpHaaeM&1x HaMH nap N + Li H 

D + 6Li cosceM He JICH3, IIOCKOJlbKY npHpo.u.a B33HMOAeffCTBHH HYKJIOHOB 
• eL. • i20 H AeHtpoHOB C l COBCeM He ta, llIO, HanpHMep, WI.JI B33HMO,a;eHCTBHJI + 

+2ss; HJIH 1e0 + 40ca . 

Il03TOMY Mhl H36panH upyroH Meron, a HMeHHO: npHMCHHM Ca.Mocorna

COBaHHbIH nonxon, B KOtOpOM N-N CIDibl, HCITOJlh3YCMble Jl)IJI HaXOJKACHWI 
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OITTHlleCKHX noreHUHaJIOB MeTO.ll.OM CBepTKH, 6YJJ.YT' Bo-nepBhIX, 6parbCH H3 

nyctoTHhIX I~ - N cHJI (r .e. nonornaHHbIX non Ha6rrroi:i;aeMhie CBoHcrBa .a;eH
rpoHa 11 N - N <j>a30Bbie C/lBllfll), 11 BO-BIOpbIX, 6y11yr coBmJAaTb c N - N c11-
rraJ\.fil, HCTIOJ1b30B3HHbIMH )J,IIH ,IJ,HH3MHlleCKOrO pacqera C3M0f0 HJl.p3-MllllieHH. 

Barree KOHKpertto l\.1bI 6yneM Hcrrol1h30B3Tb crrenyroll.Uiii rro.ri,xo.u. B cepHH 

p:i5or15 -9/ (cM. TaKlKe ofi3op•1 /!O/) 6blna pa3s11ra 11 nposepeHa so MHor11x 
rrpo:u;eccax c y1.1ocrHeM CilllbHblX H 3JleKTpOM3fHHTHbIX B3aJ.:IMO.ll.eiicrBHii HOBaH 

BepcHH MYJihTHKrracrepHoH Mo.a;enH nerKHX H,nep - MLlMII (MYITbTHKnacreptta.H 

nHllaMHqeCKaJI M0,11.eJlb c IIayrrH-rrpoeKrHpoBaHHeM) ' KOTOpaH npHMeHHTeJlhHO 
6L· K l Hcnon&Jyer a + n + p crpyKrypy c peanHcr1r1JecKHMH N - N H N - a 

cHJiaMH. To\ffio re )Ke CHJihI (noAOI'HaHHhie non N - N H N - a cpa3oBbie C)J,BH· 

rH) HCilOJib3yIOTCH H AJIH yqera B3filrMo,IJ,eiicrBHH Haneraromero Ha 
8Li HYKJIOHa 

HJIH .JJ.eHTpoHa, a B KalJ:eCTBe <l>YHKUHH IIJIOTHOCTH OCHOBHoro COCTOHHHH 6epeTCH 
. . 2 
reopern<recKaJI IlllOTHocrb (r.e. I t/! (an p) I ) , pacc'll!TaHHaJI Ha ocHose MJlMII, 
r .e. Bech paC11er ,1J,e11aercH caMOcornacoBaHHbIM o6pa30M. Ha.n,e)f(HOCTb raKoro 

noAXOAa npe,r:i;craBnHercH BbICOKoH eme no roH npntIHHe, qro o6MeHHhie 3<P<PeK

IhI, He IIOJIHOCTblO Y\fi:ITbIBaeMhie B 3TOM IlO,UXO)J.e, cymecrBeHHhl TOJihKO BO BHYT

peHHeH o6naCTH H)J.pa, Koropas: 6y,1J,eT CHJibHO 3KpaHHpOBaHa IlOfJIOIUalOIUHM 

noreHIJ,HanoM, Halffillas: c 3HeprHH y:>.Ke B HeCKOJihKO M:iB. 

PACqET IIOTEHUllAJIOB B3AllMO)lEflCTBllfl 
BCllCTEMAX d + 6Li,N+ 6Li(N=n,p) 

06paTHMCH renepb HenocpeACTBeHHo K pacqery )J,eiicTBHTeJibHOH llaCTH 

npHMoro -HAepHoro noreHIJ,Hana d + 6Li B3aliMO.JJ.eliCTBHH. Orrrnt1ec1Gn1: rro

reHU;liaJI B3aHMo)J.eiicrBHH B CHCteMe d + 6Li orrpe.a.enHJICH t£pe3 cyMM}' 

rex :>.Ke N - N H N - a B3aJIMo,r:i;eHCTBHH, KOTOpbie 6hIJIH HCilOJib30BaHhI 

MH paclJ:eTOB HApa 6 Li ' B3BeIIIeHHyID no BHyrpeHHHM BOJIHOBbIM <l>YHKUHHM 
lMLI lM d 

pearnpyrollJ.llX Hl\ep t/!eLI 11 ¢ d , r.e. sec• pac«er BbmonHHercH caMo-

cornacoBaHHhIM o6pa30M 6e3 BBe.a.emm CB060AHhIX napaMerpoB. 

litaK, paccMarp1mas: 8Li Ha ocHose rpeXtiaCTHllHoH Mo,[l,eJIH a+n+p, 

a )J.eiirpott COCTOfilll.HM H3 HyKJIOHOB n + p (CM. pHC. 1) H HCilOJih3YH MOAeJih 

csepTKH ,IJ,JIH BbltIHC:neHHH BemecrBeHHOH lJ:acTH OIIIHlJ:eCKOfO 11orettiuu1..-1a d + 8Li, 
HaXO.JJ.HM: 

444 6 6. 4 
nie r 1,r 2,p- Ha op BHyrpeHH11x KOop11HHar HAep d 11 L1 , a R - plll\11-
yc-BeKrop, coenHIU110IIU1H uettrp&1 Mace AellrpoHa H H,[1,pa 6Li . 
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Puc. I. Bb16op a11y~e1111ux 1<oop-
ou11ar !!Oep d u Li . 

3areM nonyqeHHhIH ITOTeH
qllaJI B3aHMo.a;eHcTBHJI ycpeAHHM 
no B03M0'1<HbIM CIDUIOBhIM opHeH
T3UHHM, tffO 03Haqaer B3aHMO

neHCTBHe Me>KJzy HerroIDl.pH30BaH

Hbll\.iH 11npaMH: 

V 6 (R) 
d LI 

1 
~ V 6 (R) • 

M M d LI 
LI d 

=-
9 

(2) 

IIof!cHHM, <rro B <j>opMyrre (I) 

/ 

I 
f 0( 

\ 
\ 

~ 

R 

' . \ 
P I -- _,. 

d 

/ - -... 6Li ' 
1 

\ 
p \ 

f; f 

2 n I 
/ - -

rne v iJ cyr& noreHUHarr a:ne_pHoro BJaHMo.n;eiicr!HH Me*.UY qacTHUaMH 

i H j ' 33BBCHIUHH OT RX B3aJIMHOf0 paCCTOJIHHJI r ij ' np11qeM BeKTOpbI 

~1J CBH3aHbI c B;HyrpeHHH~ .Koop,llHHaTaMH HJJ;ep (t
1

,.1
2

, i)) H se1<ropOM 
R crreAytOIUHM o6p:uoM (cM. pHc. 1): 

.. 1 .. 1 .. .. 
r15 = 2r2 + 3P - R, ,,'f 

.. 1 """ 1 ...... .. 
r14 -2r2 + 3P - R, 

1 .. 1 .. 2 .. .. .. - R, r35 2r1 + 2r2 - 3P 
(4) .. 1 .. 1 .. 2 .. .. 

r34 2r1 - 2r2 - 3P - R, 

.. 1 .. 1 .. 2 .. - R, 
r 24 =--r - 2r2 --P 

2 1 3 
.. 1 .. 1 .. 2 .. .. 
r 25 =--rl + -r2 - -p - R. 

2 2 3 
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1Md 6 
B KaqecrBe BHyrpeHHHX BoJIHOBbIX <PYHKUHii 11eiirp0Ha ¢ d H Li/ 

I lML' 
tfrs l 6bIJ1H Hcnonb30Balfbl "rotnlbie" BOJillOBbie <l>YHKUHH, OTBellaJOlllHe 

LI 
p,aHHbIM noreHUHaJiaM N - N H N - a B3aHMOAeHcrsWI, HaflJl.eHHh1e B pa-

6orax 15 • 81 Ha ocHose pa3JIO)KeHllli no rayccoBy 6aJHCy. OttH HMe10r BM: 

1MLi -+ -+ -+ -+ lMLi 
.PeL

1 
(r1 ,p) = <l>sL

1
(r1,plx (2,3), 

(5) 
( 4. 5) • 

rne op6HTaJibHbie qacrH BOmIOBblX ¢Y'HK11.HH paJnaraiorcH no rayccosy 6a3Hcy: 

<l>e cr'l. ;; ) 
LI 

1 

2 . 2. 
-a Ir 1 - b Ip 

411 
l C. e 

l 

2 
-d r 

1 lD e m2 
y;r.r m m 

(6) 

B npnB011eHHb1x Bblp3"'eHHllX ( C , D . ) - nHHeiiHb1e H (a 1, I> 1 , d m) - He

JIHHeiiHb1e napaMetpbl BOJIHOBblX <jifi,Kill\H, a X( i, j ) - CilHHOBall BOJIHOBall 

<PYHKUllJI napbl HYKJIOllOB ( i • j ) ' npH9eM <jlyHKUHH (5)-( 6) llBJllUOTCll OCHOB

HbIMH, s -op6HTaJlbHblMH KOMilOHeHtaMH, COO,TBercrnyro~MH HyrreB~ .. o:e; 

OOaJibHblM MOMOHTaM, conpHJKOHHblM BHyrpeHHHM KOop)ll!HaTaM llAep ( r1. r 2•Pl-
Ha11eJKHOCTb ncnOJib3YOMbIX 31\0C& BOJIHOBbIX <PYHKUHii (5)-(6) npo11e

MOHcrpeposana B pH11e pa6or 16 - 91 . B .acrnocrn, 6bmo 110Ka3aJ10, qro rpex

llaCTHllliaJI MO)J.eJJb 
8Li 6e3 e.r:um.bro JilO,WOHO.,OfO napaMerpa Il03BOJIHet 

,1J.aTb BhICOKOKallecTBeHHoe onHCaHHe crpyKryphI Li H MHornx npoueccon 
c yqacrHeM 3roro Hnpa. IlpH JTOM creneH& cornacHH c JKcnepHMeHTOM AJIH 

6o11h11IHHCTBa HccnenoBal!HbJX BeJIHllHH nuce JIYtfille, tJeM naror <1>eH0MeHono

rHt1ecKHe Mo,neJIH c nonroHollHbIMH napaMerpaMH. TaK, BOJIHOB3JI <l>YHKI.UUI 

a L1· -'·a1Mu OCHOBHOro COCTOHHHJI tp naer O,ll,HOBpeMeHHO xopomee OIIH-
LI 

caHHe cneny101UHx xapaKrepHCTHK: 

I. 3Heprnll CBJl3H E gr. • t. (H 3Hepr'\" OIAOJIOHHJI 11eiirp0Ha)' cpeAHe

KBaAp•THqffbJH 3apll/10Bblii paruiyc < r :b > " ' CilOKTpDCKOHHqecKHii <jlaKrop 

a-d Ka.Hana Pad H acHMIITOTHtreCKaJI KOHCTaHTa a-d KaHana c. 
2. 3neKrpOMaTHHTHall crpyKrypa 6u ' r.e. 3JIOKTpoMarHHTHble <jlopM

<jlaKIOpb!. 

3. CeqeHHJI peaKUHii KBaJeynpyroro pacceJ1HHJ1 ( d, 2 a) , ( p, pd ) H 

( p • pa ) B paMKax HMnyJibCHOfO 11pH6nHJKOHHJI c IlJIOCKHMH BOJIHaMH. 
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4. CetJeHHH .ru1<f>paKIUfOHHoro paccenHHJJ nporoHOB BhICOKoH JHeprHH 
B paMKax IIOIIXOII• rrray6epa - CmeHKO. 

IlOIICTaBJIJIJl BblpIDKeHWI /\!Ill BOJIHOBb!X <jiyHK!lllii IIeiirpoHa H 6L; (5) 
B (2), IIorryqaeM 

- 1 
Ve (R) = -

d LI (4ir}3 1 j m n 
C C D D V.. (R), 

j j m n IJIDD 
(7) 

rue MarpHUa HHrerparroB 

2 
_ -a1J' I 
V (R) = ( e 

ijmn · 
(8) 

3/10Cb a 1.=a 1 +a.; bi. =b 1 +bl; dmn = dm+ dn· Ycpel\HOHHbiii IIO 
J J J - ~~ ~~ 

CIIHHOBhIM COCTOHHHJIM .anep noreHUHaJI v 6 (r 1tr2 '·p' R ) paBeH 
d LI 

1 =- ~ 
g M M 

LI d 
~ 

r11e v 6 crl.12. p' R ) 11aerCH Bb!naJKeHHOM (3). d Li ' r,, 

(9) 

B KatJecrae N - a B3a:HMo.neHcTBHH 6hm BhI6paH noreHUHarr CaKa - BH

IIeHxapHa - Epeitra (SBB) /ll/ , a B Kaqecrne N-N c1m HCllbiraHo AB• B3a· 

HMOIIOHCTBHJI - IIOTOHIIHaJibl A<jJHaH·Tma stl.121 H MaJJb<jJJIHO·TboHa MTIV / l3( 

~" YKa3aHHb!X IIOTOH!IHaJJOB B3aHM0/10HCTBHii pacqer HHTerpaJJa (8) c yqeroM 

JIHHeiiHbIX rrpeo6pa30BaHllii KOOpl\HHar (4) He IIpe/1CTaBJIJleT 60JibWOro rpy11a. 

IIoJroMy onycrHM J,a:.ech 11oupo6HoCTH tIHCJieHHoro pacqera upocrpaHcrBeH

Horo noTeHUHana (2)' O,II,HaKO OCTaHOBHMCH Ha pacqere CilHHOBOH qacTH no

TeHIIHarra IIJIJl cHcTeMb1 d- 6 Li . 
IIocKOJThKY HyKJIOH-HYKJIOHHhie CHllbI pa3JIHlIHbI B cHHrnernoM H rpH

IDICTHOM CIIHHOBblX COCTOHHHHX (B tJaCTHOCTH, noreHUHaJI A$HaHa-TaHa MO)KHQ 

Jalllicarh B BHAe 1121 

1 (l ) t v (r) =-(l+P v 
NN 2 NN 

(IO) 

rIIe OIIeparop P "=(-1) 8 + 1 , S - cIIHH NN-IIap•r), ro IIOTeHIIHaJJ 

D - 6Li -BJaHMo,a;eHcrBIDI roJKe 6y.u.er JaBHcerh or noJU:Ioro crnma cHcreM1>1. 

Pac'ller onrHtJecKoro d 8Li noreHUHaJia noJroMy .U.OJI)KCH npoHJBOAHThc.a c yqe-
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TOM COOTHOllleHIDI (IO). PaCCMOTpHM, HallpHMep, rrapy HYKJIOHOB (2 , 4). Jlrra 

BbltIHcneHHH ycpe;llHeHHoro no cnHHoBbIM <l>YHKUHHM noreHUHaJia V24 BbI

,ueJIHM 06bit{HbIM o6pa30M IlOJIHbIH CIIHHOBbrii MOMeHJ napbl s 24 . 

IlonHaH CIDIHOBaJI <l>YHKJ..UUI x1~ CHCTeMbl d + 6r.,_i paBHa: 
d Ll 

lMLi !Md . JM 
x (2,3)x (4,5)=I<lM.1Md\JM>xdLl(2,3,4,5). (11) 

LI d J Li 

IlpoH3BeneM renepb rrepeBHJKY crumos&IX MOMeHTOB B ci>YHJ<UHH x JM 
dLI 

(2 , 3 , 4 , 5) c a•111erreHHeM cnHHa s24 qacrnu (2 , 4): 

XJM (2,3,4,5) = 1(2,3)SLi'(4,5)Sd;JM> = 
dLi 

, ""~ ., """ .. , I : 
.l. 
2 

.l. I. 

s 24 8ss l : 
2 

1 

x IC 2. 4 ) s 
24 

, (a , 5 ) s35 ; JM > • 

Crre110BaTeJI&HO, Y""ThIBa1! (IO), nonyqaeM: 

(12) 

J 

1 ™u ™d lMu ™d v =..,..I. <xa (2,3)x (4,5)iv24 1x ... (2,3)x (4,5)>,,, 
24 ,, LI d -i..I d 

ML!Md 

1 1 0 
2 

2 2 

(2J + 1 )( .,;4 (2J +1) 
1 1 

J I. 2 + 

J 
2 

1 1 J 
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+ v~4 .3 l (28
35 

+1) 
835 

.l_ys + L Vt 
4 24 4 24 

1.. 
2 

-1. 
2 

1 

lfl'O 6hIJIO IlOl{TH otteBH,llHO Japaaee. 

1.. 
2 

1... 
2 

1 (13) 

AHartOfH'IltbIH pe3yn&rar MO)KH-0 o6Hapy)KHTb )lJIJI Bcex OCTaJibHblX Hy

KITOHHb!X nap (3 , 4Y, (3 , 5) H (2 , 5). TaKHM o6pa30M, pacc<rnTaB ( 13), no· 

nyqaeM OKOHtJarerrbHOe BblpIDKeHHe AJUI ycPeAHeHHOfO noreHUHaJia (9): 

+.1.(v• +v• +v 8 + v 8 ) + 1-(vt +v' +vt + vt ). 
4 35 34 24 25 4 35 34 24 25 

06paTHMCH renepb K pe- , 
JynhraraM. PacctnttaHHhIH raKHM 
o6pa3oM noremlHarr V 8 ( R ) 

d LI 
(2) npellCTaBITeH Ha pHC. 2 CMOlll-' 
Hoff nHHHe~f. JlnR cpaBHeHH.fl Ha 
TOM )Ke pHCyHKe H3o6paxeH npH

H.RTbIH B JIHteparype OIITHlleCKHH 

rroreHUH.aJI, npennoJKeHH&IH Caq-

Puc. 2. J.(eiiCT8UTe.tlb1UlR llQCTb npR

M020 R0ep11020 noreHquO.fla d + 
+ 6 Li 83auMo0ei1creWl. i ---
pe3y11&rar Hacro11,114eil pa6oTbl, 
V 6 ( R ) - - - onru•ec-

d LI 
Kuil noreH14UM, npe0110J1CeHHblil 
Ca'IAepoM u op. I !4/ . 

0 

r 
~20 

-1.0 

-60 

-80 

·100 

-120 

Vd"Li (R)(M38) 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 

(14) 

R(<!>M) 
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nepoM H np.1141 H HCIIOJib30BaliHbtii 1151 IIpH HCCJieAOBaHHH peaKUHH d+6Li 
B paMKax DWBA-np011e11ypb1 (nyHKIHpHIDI KpHBaJ1). H3 p11cyHKa BJillHO, qro 

noreHUHan (2) cymecrBeHHO umpe oIIrnqecKoro IIoreHu,Hana, npeAJio)KeHHoro 

CawepoM c corpy.z:umKaMH. 3roro H cnenoBano o)KH.o;arh, IIOCKOJihK)' H .o;eiirpoH 

H HAPO 
6 Li HBJIHIOTCH BeChMa pbIXJihIMH CHCTeMarvm, H o6uwe IIpaBHJia Ha

xo)l(,neHHH napaMerpoB onrHqecKoro IIOTeH:a;Hana, HCIIOJih30BaliHhie B 1141 , 
rHna R = r 01 Al13 + r02 A1£3 

H aHanorHllHbie HM, 3,D;eCh e.o;ea JIH npnMeHHMhI. 

Haii,neHHb1H HaMH noreHUHan B :u;enoM MO)l(HO annpoKcHrvmpoBarh rroreHUHaJIOM 

By,lJ,C-CaKCOHOBCKOft: <PopMbI c IIapaMerpaMH: 

V 
6 

(R) 
d Li 

120, 74 

e
(R-2,26) I0,91! 0,906 

\ 1 + 

( M38), (15) 

r11e paccroHHHe R Bhle_a>KaercH B <j>M. B ro lKe speMH nep11<j>ep11qecKID1 qacrb 

H11epHoro noreH1111ana V 6 ( R ) oqeHb xopowo socnpo113so1111rcH <j>yHKUlleii 
d Li 

V 6 (R) 
d Li 

120, 74 

e
(R-2, 786) /0,833} 

11 + 

( MsB) (16) 

IIpH R = 7,1+10 l}>M. IlocKOJihKY caMocornacoBaHHaJI Mo,ne11b CBepTKH, 

HCIIOJib30BalIHaH HaMH, He IIOJIHOCTblO YllltTbIBaer BKna,u o6MeHHbIX 3<P<PeKTOB, 

cymecrBeHHbIH BO BHyrpeaaeH o6nactH, MO,D,enb (2) non)K}{a naBarh aaueJKH&1e 

IIpeACKa3amt:H B nepH<l>epHlJeCKOft: o6nacTH, KOTOpaH H IIpe.o;craBJIHeT HaI160Jib

lllHft: HHrepec ;Il)UI HaillHX :u;eneft: H KOTOpaJI BIDKHa JJ,JIH o:u;eHKH BbICOTbl H <PopMbI 

KYJIOHOBCKoro 6apbepa . .llrrH npoBepKH Ha,ue>KHOCTH no11yqeHHoro . Harvm IIO

TeHUHana d + 6Li B33HMO,neft:CTBHH B IIepH<f>epHlJeCKOft: o6naCTH 6hlJlO BbIIIOJI· 

HeHo HccnenoBaHHe ynpyroro pacceHHHH .a.eHrpoHOB Ha 6Li B nepeAHeii nony

cl}>epe Ha QCHOBC OIITHlJCCKOii MOACJIH, r.e. c no6aBJI~HHeM K paCCtDU3HHOMy 

J,a;ecb BemecrBeHHOMy IIOTeHUHany COOTBetcTByioIUeft: MHHMOii tiacTH, ytmTbI

BaIOIIJ;eii IIornoIUeHHe H pa3Ban cHcreMhI. Pe3yn&rathI pactiera IIpH Eu; M = 9 M3B 

B CpaBHeHHH c 3KCIIepHMeHTaJibHhIMH AaHHbIMH, B3HTbIMH H3 p~'lOtbl /lS/ ' 

npeACTaBJieHbl Ha pHC. 3. IlyaKIHpHaH KpHBaH OtBetiaer HCIIOJib30BaHHIO MHHMOii 

lJ3CTH OIITHlJeCKoro IIOTeHII.Hana B BH,ll,e 

l 4exp[(R-R 1 )/a 1] 
W(R) = -W !------ + l (17) 1 

1+exp[(R-R1)/a 1J (1+exp[(R-R 1)/a1 ll
2 

c napaMerpaMH, Haii;::\eHHhlMH s pa6ore TaHa /17 / : R 
1 

= 4,0 <j>M; a
1 

= 0,6 <j>M; 

W1 = 2,2 M3B. 

8 



Puc. 3. }Jwji<fiepeHqUMbHbte ce,e- 10 3 
HUJI ynpyww pacceJJHWI iJeilrpo-

0 

\ 

HOB Ha 6 Li npu E = 1 
U.M. 1 = 9 MJB. 0 0 - 3KcnepUMeHTa/lb-

Hbze iJaHHble, - - - - pac-
'leT 6e3 noiJ20HKU MHU.MOU 'IQCTU Cl. 10 2 

6Li 
w t-W(R) noreHt<UaJla d + -- :t i 

e3auMoiJeUcrBWl, -- - pac- Cl. 
C1 /- - -..... 

IteT C n0020HKOii no x2 
MHU-

IO ' t: ' 
MOU 'IQCTU W(R) 0: 0 000-1 

'O 
, 0 1 

0 

\[) \1 'O 

CnnolllllaH mnurn Ha pH-
C)'HKe .uaer pe3yn&rarhI pact1era 
c rro,ll.roHKoH R 1 , a 1 , W 1 no 
X2 H HCJHatmTeJibHblM H3MeHe- 10° 

HHeM rny6HHbl .u;eHCTBHTeJihHOfO 
_j__. 

0 20 40 60 80 
noreHuHana (2). TaKHM o6pa-
30M, MO)l(HO 33KJ110trnTb, '!TO 8""' (rpaa I 
paCC\filTamtblH rroteHUHaJI 

V 6 ( R ) (2) no3Boirner 
d Li s 

y.a.oBnersopHrenbHO omcar& ynpyroe d + Li -pacce_!HHe B nepe.n;Heli rrOJiy-
c<j>epe np!! ell M < 60°. Cne110BarerrbHO, noreHUl!an vd 6 ( R) npaB!!JibHO 

· - Li 
BocnpoH3BOAHT rrepH<l>epHtieCKyro llaCTh noreHIJ,MaJia B3aHMO.IleH:ctBHH B CHCteMe, 

BIDKHYID wm pacqerOB l\.1HOfHX THIIOB rrpHMbIX 11.uepHblX peaKUHH B CHCteMe 

D + 6Li B paMKax Mero.a;a HCKa)KeHHbIX BOJIH, a raK)Ke WIH oueHKH BhICOThl 
KynottoBcKoro 6ap1>epa. Pacxo)K-
,a;eHHe )Ke c JKCrrepHMeHTOM B 

o6nacrH 6oJI&IIIlix yrnos CKopee 
Beere CBH3aHO c BKJia,IlOM 06-
MeHHbIX npou;eccoB H npouec
coB c BHpryanhHbIMH B036y)K
AeHHHMH qacrHu. 

400 

200 

Puc. 4. Ky;wHoacKuil 6ap•ep a 

CUCTeM.e d + 6
Li 0 ,_,_~-~~-~~-~-~-~~-.,.<-

16 R(¢'M) 

U 6 (R) 
d Li 

V 6 (R) + 
d Li 

+ V 
KynOH 

6 
(R ). 

d Li 

8 10 11 14 

-100 
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-/ 

/ 
I 
I 0( 

\ 
\ 

N 

6 Li - ' 
" 3 p \ 

r, I 
I 

2 n I 
/ 

Puc. 5. B•t6op KoopiJuHar iJ11Jl 
!~ + 6Li -CUCTeMbl. 

_ HaH,neHHbIH noreHUHaJI 
V 6 ( R ) Tenep• MOlKHO nc-

d LI 
IIOJlh30BaTb )1)1H nocrpoeHWI TOllHOH 

<!>opMbI KyrroHOBCKOro 6ap•epa B 
JroH CHcreMe. PHc. 4 noKaJ&IBaer 
Haj:'meHHhiii HaMH KYJIOHOBCKHH 

6apbep. BHro-Io, lfTO B&Icora Ky
noHoBCKoro 6ap&epa panHa 
- 400 KJB H cymecreeHHo MeHbUie 
CTaH.UapTHO HCIIOJI&JyeMoH seJiffllH

Hbl 0,28 zdzL/181 ; paBHOii 
- 800 KJB. Erraronap" JTOMY npo
Hu:uaeMocr& 6ap&epa y»ee npu: JHep· 
m11 neiiTpoHoB Ed = 100 KJB 
ysenu:trnsaercx B cpasHeHHH co 

CTa.HJJ;apTHbIMH oueHKaMH npu:MepHO 

B rpH paJa. 11HrepecHo orMeTHTh 
B JroU ceHJH, lfro nocneWJee HJ· 
MepeHHe cetteHHH peaKUHH 

d + 6u ~ n + 7 
Be * [ 0,43 M•B l + 2,96 M•B 

noKaJano 1191 , lfTO ee HHJKO:JHepreru:qecKo'e celleHu:e, Hai'f.UeHHoe s 1201 nyreM 

JKCipanonsnuru: JKCnepu:MeHTaJlbHblX JJ.aHHhIX, H, cooreercreeHHO CKOpoCTb 

peaKUHH < (j v >' npHBOlI.HMiUI B CTaH.UapTHbIX Ta611nu;a/ 
21 

I • 6bUIH 3aHH>KeHbl 

3HatmTen&Ho. Ilo.upo6Hoe HJy1.1eHHe sonpoca o HH3K03HepreTHl.leCKHX cet1eHHJ1x 

peaKu;rn d + 6 Li c npHBne•eHll<M Haii,ueHHoro noTeHUHarra V 6 ( R ) 
MOlKHO HaHTll B pa6orax I 22, 23/ d Lt 

Tenepb o6paTHMCH K pactteTy noTeHu;HaJia B3a.HMO.UeHcTBHR B CHCTeMe 

N + 6Li Ha ocHose TOH )f(e Mo.uenn ( N = n, p). B&16op KoopJJ.HHaT noKaJaH 

Ha pnc. 5. AHarrorn'llIO (I) 11MeeM: 

V 
6 

(R) 
N Lt 

!ML. ~ ™Lt 
1-+-+ -+-+) 

=<i/16 (r 1,plxl. (4)lv 6 (rl'p,R li/1 6 . 
Lt . M N Li L1 

2 N 

10 

(18) 

<r\.rlxJ.. <4l>. 
2MN 



r.a;e n ornHllHe or (1) R - BeKrop, coe.a;munolJ.U{H HyKJioH 4 c uettrpoM Mace 
6 Li , a x .l. ( 4) - crrlfiloBa>I BOnHOBa>I <!>YHK11HJI HyKJioHa 4. IlpH•eM 

2MN ...... 
V 6 (rl,p,R) = V14+V24 +V34, 

N LI 

(19) 

r!le v ij - noreHUHaJI 11.nepHoro B3WiMO,neHcrBH11 Me)l(,[J,y llaCTHUaMH i H 

J • B Ka•ecrne BOnHOBOii <l>YHKUllH 6Li 6&ma B3Jlra ra >Ke <l>YHK!IHJI (5)
(6), qro H /IJ]JI d +6 Li cny•a>I. 

lb (18) rrony•aeM: 

V 6 (R) 
N LI 

1 

(411) 2 

-a ,2 -b p2 
lj 1 lj 

f e "' 6 (ML! ,MN) dr1dp, 
N LI 

(20) 

(21) 

rrpH•eM a 1J= a 1 + aJ " b 1J = b 1+ bl. Ben""""" "' 6 (MLl'MN) 
-+ -+ -+ N Li 

rrpencraBnJ1er co6oii rroreHUllan v 6 ( r 1, p, R ) (19), BJBellleHHbtii rro 
N La 

CirnHOBbIM BOJIHOBbIM 4>YHKUHHM 11.upa Li H HyKnoHa 4: 

™ .. ™u LI -+ -+ 
=<x (2,3)x1 (4)\v& (r1,p,R)\xL1 

LI 2°MN N LI 

(22) 

(2,3))(1 (4)>. 
2MN 

JM 6 . 
IlonHa>I crrlfiloBa>I <l>YHK!IHJI x NL 

1 
cHcreMbt N + Lt orrpenenJ1ercJ1· paBeH-

crnoM: 

x™L1 (2.3)x (4)=l:<1M ..!..M \JM>xJM (2,3,4). 
LI ..!_ M J LI 2 N NL! 

2 N 

(23) 

11 



Crre)lOBarellbHO, (22) MOllCllO rrepeIIHcarb • BH)le: 

(24) 

+ <1M 1 M I 3M 2 (312) 
L!"°2 N 2 > VN6L! 

rge 

(J) JM ~ ~ ~ JM 1 3 
v =<x (2,3,4)\v A. (r ,p,R)lx (2,3,4)>;J=-,-

2 
• (2s) 

NL! N "Li 1 NLi 2 

(J) 
Targa, 3aMeHJrn B (21) w 6 Ha v 6 , HJ (20) MOl!Cllo orrpegerr11r• 

N Li N Lh 
rroreHUHaJI B3aHMOJleHcrBHSJ B CHCreMe N + Li , HaxorouueHCH B .a,ynnerHOM 

(lf 2) 
(J=l/2)HJIH KBapreTHOM (J=3/2) COCTOllHllll, r.e. Haiir11 v 6 (R) HJIH 

(3/2) N LI 
V N6i , (R) coornercrneHHO. 

-PaccMOipHM renepb pa3TIHlfilble B03MO:>KHbie CIDIHOBbie optteHTauHH pe· 
arnpyroll111X Jl)lep. IlpH 3TOM HOOOXO)lHMO llp0113BeCTH cnegyrouzyro 3aMeHy 

"'N6Li 
1. HeopHeHrHpOBaHH&Ie x.a.pa: 

1 
"' 6 (M ,M ) ~ -6 ~ w 6 (MLl'MN) = VN5LI 

N LI LI N N Li 
MLIMN 

(26) 

2. CllHHbl N H 
6 L1' " " M 1 M 1/2 naparrnemHbI , r.e. Li = N 

(27) 

3. Cmrn&I N H 
6Li "aHrHrrapannerr&H&1", r.e. ML 1=1.MN =-1/2 : 

"'e (MLl'MN)~ "'e (t,-1....) 
N LI N LI 2 

(28) 

12 



4. OpHeHTHpOBa.H TOn&KO Cl!HH llflpa 
6
Li , T.e. ML! = 1 : 

w • (ML.,MN) 
N°LI 1 (29) 

5. Op11eHTHpoBaH TOJihKO cnHH HyKJioHa N , MN = 1/2 

w • (ML. ,MN) 
Nu Li 1 

(30) 

- tt 
Torr1a 113 (20) nony•aeM coorneTCTBeHHo V 6 (R) , V 6 (R) , 

ti Ot t 0 N LI N LI 
VNSLI (R) , v NeLl(R) , VNeLI (R) .3aBHCHMOCTbHYKl10H·HYKJIOH· 

HhIX CHrr or rrorrttoro CIIHHa B3aHMop;eH:crByron.i;eH N - N rrapbI ( 1 O) yqreM 
crroco6oM, aHaJIQ[HtffiblM OITHCaHHOMY BbIWe. 

PaccMoTpHM napy •acrnu (2, 4). BhlfleJIHM B l!BHOM B1111e ee CnHH S 24 
B BOJIHOBOH <J>YHKUHH X JM (2, 3, 4) (23) 

NL! 

XJM (2,3,4)~1(2,3)S , S ;JM>= 
NL! LI N 

1-+J {~ ~ 
(-1)

2 
)3(2S +1) 

24 

1 J 
2 

1 l 
r1s

3 
,(24)S24 ;JM>, 

s24J 

Tenep• H3 (22) c yqernM (23) cpa3y nony.aeM: 

(31) 

(32) 

13 



1+ 2J 
x 3 (-1) 

= <lM .!_M 11._M >2 (!_ v 9 + 
4
1 

v 1
24

) + 
Li 2 N 2 4 24 

(32) 

A.HarrorHlffibIH peJyJibTaT HMeer Mecro H .11,JUI napbl (3, 4). 0KOHqareJibHO, )l)UI 

OITHCfillHblX Bhlllle -crryttaeB pa3JIHlffihlX CITill-IOBhlX COCT011HHH CH-CTeMbl N + 6Li 
(24)-(25) H opHeHrauHii JIAep (26)-(30) HerpyUHo nony'!Hth: 

(1 /2) 
v 

N6 Li 

v (3/2) 

N6Li 

-
v 

N6 Li 

1t 
v 

N 6Li 

3 • • 
vl4 + -(v24 + v34 ) 

4 

v14 
v t 

+ 24 + 

v14 
1 ( s 

+ 4 v24 

t 
v14 + v 24 + 

tO 
v 
N 6Li 

v' 
34 

+ • v34 

t 
v34 

1 t 
+ 4Cv24 + 

t 
V34) ' 

) .?_cv' \ ) ' + + v 34 4 24 

v(3/2) 

N8Li 
(33) 

06parHMCJI renepb K pe3yn&raraM pacqe1a noreHUHanos N + Bt.i BJa
HMOAeiiCTBHJI (N = n,p). lloreHUHaJlhl AJTJI AYAJTeTHoro (J = 1/2) v<1; 2(R) 

(3/2) 6 N Li 
H KBapreTHoro ( J = 3/2) v 6 (R) CilHHOBbIX COCTOJIHHii n + Li CHCteMhI 

N Li 

14 



Puc. 6. Pei1cTBUTe.tlbHaJi tlaCTb ROep

Hozo noreHquOAa 63aUMo0ei1.crewi 
8 CUCTe.Me n + 6Li ' HaxOOJlUjeUCJ! 

e oyMeTlfoM ( J = 1/2.) u Keap
rerHoM ( J = 3/2 ) cnUHOBblX co-
CTOJlHUH.X; pe3yllbTQT 

HQCTORU4eU pa6oTbl; 

norenquM EapKepa 1191_ 

npencTasneHbl Ha pHC. 6 CilnOllillblMH 

JIHHHHMH. flyiiKTHpHbIMH JlHHIUIMH 

H306pIDK:eHbl IlOTCHUHaJThI, onpeue

neHH&Ie EapKepoM rryreM no)J;l'OHKH 

IlOI\ 
6Li ( n • n ) JKcnepHMOHT3Jlb-

HblX. )J;aHHbIX /24 / . J13 pHCyHKa 

BH.U,HO, lfl'O, HCCMOTpH Ha HeKOTopoe 

pa3JIWGfe BO BHyTpeHHeH o"6naCTH, 

patc'IHTaHHhie HaMH noreHUHaJibl XO· 

pOlllO cornacyroTCH c pe3yJI&TaTaMH 

-10 

J. 311 

no.uroHKH Ha OCHoBe <t>eHoMeHoJIOfHYCCKoH MO.U-eJIH B nepH<f>epH'ICCKOH. o6-

JI3CTH, BaJKHOii WI.JI oueHKH BblCOThl KynOHOBCKOfO 6ap&epa B CHCTeMe 

p + 8Li . 
0rJIH'llfe )KC IlQTCHUHaJia (TaK HaJbIBaeMoii cpon,LJ,HHr-MO.UeJIH)' 

HOro HaMH, OT cpeHoMeHOJIOfHllCCKOfO onrHqecKoro noreHUHaJia 124 1 

peHHeii ( R < 3,5 <j>M ) o6nacTH, 

ofu>HCWleTCH BKflUOM o6MCHHblX 

n-poueccoe, yqer Koropblx noun 
ecerna n.pHBOJJ,HT K HeKOTOpoMY 

yrrry6neHHIO noreHUHaJl&HoH HMbI 6e3 _10 
33MCIHoro H3MeHeHHH ee <t>opMbl. 

lirm KOMileHC3UHH 3TOTO ·HenocrarKa 

B COBpeMeHHbIX MonenHx csepTKH, 

Hcnon&3yeM&IX MH OflHCaHIUl pac

ce.RHHJI THJKeJlbIX HOHOB, npHMeHH-

Puc. 7. J]eUcTBUTe.tlbHaJi tlaCTb 11.0ep
HOZO noreHl{Ua/la N + 6Li 63a
uMo0eUcreUH.: - pe3yllb

rar nacroRuieii pa6onz, V e ( R ) 
N LI 

-20 

-30 

·W 

-50 

- - - - onru'lecKuii noreHqu- -60 
QJ! /20/ 

, , , , 

' ' 

, 
' ' ' 

/ , , 
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IOTCH •<M>eKTHBHl>Ie (THna MY-3 H Ap.) N N -cllllh1. 0AHaKO no paanwrne 
npaKTH'leCKH ManocymecTBeHHo, T.K. rrpH HH3KHX (T.e. HOA6ap1>epllblx) 3Hep
rIDix {KOTOpble Hae, B OCHOBHOM, H HHTepecyIOT) BIDKHa JIHWb nepH<J>CpHlleCKaJJ 

qacrh B3aHMo.a,eHcTBIDI, a npH cpe;::u1Hx 3Hepr}IHx MHHMaH qacrh noreHu.Hana 
npHBOJJ,HT K npaKrfflleCKH noJD10H 3KpaHHpoeKe BHyrpeHHeH o6rracrH. BMecre 
c TOM XBOCT JIAOpHOTO lIOTeffAHa.Jia, OlipeAem!IOllIHH <!>OPMY 3alIHparomero 6apb
epa, onpei:i;enHerca B HameM no.a;xoAe 6onee Ha)l;e)l(Ho, He)f(eJIH e o6hllffiOM <f>e
HOMeHonorH'leCKOM no.u.xone /24, 251 . 

B tJaCTHocm, Ha pHc. 7 Haii.a;eHHhI.ii ycpe;:ufeHHhtii: .a.u,epHb1H noreHUHan 
V 8 ( R ) cpaBHHeaerca c ornH'leCKHM noreHUHaJIOM, noAOfHaHHhIM 

N Li 8 /25/ 
noA ynpyroe pacceHHHe Li ( p , p ) rrpH E u.M. = 25 ,6 M>B . KaK 

600 U0ou IR HK>BI 

1.00 

200 

-200 

-1.00 

Puc. 8. KyfOHOBCKUii 6ap&ep 6 cucre
Me p + Li . 

U 6 (R) 
p LI 

Puc. 9. lloTeH14Uat1bl B3auMo0eUcreuil 
8 CUCTeMe "napa!l.lle.rtbHO" u "aHTU-

==e.tZ:HO ~ 6 LiopueHrupoBaHHblX 

16 

H B cnyqae d + 6Li CHCTe.Mbl 

(CM. BhIUie), noreHUHan, uaiiJJ,eH
HhIH HaMH, OK33bIB3eTCJI lllHpe 

OilTHlleCKOrO IlOTCHUHaJI3 /25/ . 

3ror cpaxr .HBJUICTCH crre,ll,CTBHCM 

roro, trro RAJ>O 8Li 11en.aerc11 
pbIXJJOH CHCTCMOH, a eHyrpeHHHH 

crpyKrypa &Li BpHMO )"111Tbl
B3Jl3Ch B npoeeAeHHblx pacqerax 
n}'TeM HCilOilb30BaHHJI HaJJ;e:>KHoH 

Tpex':laCTHlHIOH: BOJIHOBOH <l>YHK-
lML i -+ -+ 

UHH </r6Li (r1, p) (5), 

v::u IRllM>BI 

O~~i1~-"2~~3'---~~4~~5~R~~~M) 

v" - 60 n6u 



HMeIOmeH npaBHJibHyIO acHMilIOTHKY. KynOHQBCKHH 6apbep B CHCTCMe p + 6 Li ' 
COOTBOTCTB}'IOIUHH >111epHOM)' IlOTOH!lHaIIY v 6 ( R ) , H306pax<eH Ha pHc. 8. 

6 N Li 
Ha pnc. 9 npHBO/lOHbI noreHUHailbI n + Li BJaHMOAeiicrnm1 V •t ( R) H 

n LI 
v :~LI ( R ) COOTBOTCTBOHHO )J,Jlll "napanneJibHO" (27) H "aHrnrrapannenb-

HO (28) opnemnpoBaHHb!X CIIHHOB N H 6Li . OqesHAHo, qro paJrrnqne 

3THX B3aHMOAeiiCTBHii CBH3aHO HCKJllOlffi:TCJibHO c pa3JIHtfiieM CHHrneTHhIX H rpH

nneTHblX HyKn6H-HyKnoHHhIX CHJI. IloreHIJ.HanhI BJIDiMOAeHcrsltH N + 6 Li B cny

qae onpep,eneHHoH opHeHraUHH cnHHa onHoro HApa ( N HJIH 6-Li ) B coorser
CTBHH c (33), nonHocrbIO cosnma10r c ycpeAHeHHbIM noreHilHaIIOM V It ( R). 

. . N -i,i 
Kaqecrso V 6 · ( R ) npoAeMoHcrpnpoBaHo Ha pnc. 10 H 11,. file 

N Li 
rrpe.ucrasneHhI peJynhrathI ormca.HHH ynpyroro pacce.HHIDI HeHrpoHOB H nporo-
HOB Ha 6Li (npn E!j.M. = 12 M>B H 22,2 M>B coorsercrseHHo) B cpasHe

HHH c 3KcnepHMCHTanhHl:iIMH .Ua.H· 
HbIMH, BJHTblMH H3 /26, 27/. 

3rH peJyrrhtathI nonyqeHhI s paM
Kax OTITH'ICCKoH MOilCJIH c HCilOJib-

10' 

\ 
n • 5L1 

Eu.-.. "'12M:38 

102 

c. 
\; 
~ 

.21 \ % 

" ~ 0 
u 

fj!!i,1{ 101 

Puc. I 0. J(urftrftepenquartbllOe ce.enue 
ynpy2020 pacceR.HUJI. Heilr-ponoe Ha 
6 Li npu EilM =12M3B:9-
3KCnepUMeHTMbHbie · OaHHble 1211 ; 

- pac'leT. 

• p .. 5Li 

ELIM • 22 2M38 

10' 

• 

\ fr 
~101 
• ~ 
% 

"' ·~, ~ 
u 

' 10° 
...._ 

' ·~ 
00 0 0 00 

Puc. 11. J(urftrftepenquartbHOe ce.enue 
J1npy2020 pacce11nUil nporonoe na 
6Li npu E Il M = 22,2 M3B: o -
1KcnepUMeHTa.tz&nbie OaHH&ie 1221 ; 

- pac'leT. 
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JOBaJIHeM .a;eii:cTBHTenLHOro norettlU{ana V 6 ( R ) H nonroHKOH no 
_ 2 NLi G· 
x MH11Moii qacrn W NeLfR) noTenui"ma N + Li BJanM01<eiicTBHJ1 

BHA• ( 17). KaK H B crryqae d + 6 Li CHCTOMhl, HaHAOHHblii HaMH llOTOHUJ!aJI 

V 6 ( R ) no3BOrrJieT norryqn,• y11osrrernop11rerr•noe OnHCaHHe ynpyioro 
N LI 6 

pacceJIHHJI N + Li B nepeJJ;Heii norryc<f>epe (npH IJ 
11

.M. < 70° ) . 3ro 

03Ha%et, qro noren1111arr V 6 ( R ) npaBHJibHO BocnpoH3BOllJIT nep11-
N LI 

<PepHlleCKYIO qacrb HCTHHHoro B3aHMOJ1.eiicTBIDI B CHCTeMe. IlpHqJ{Ha paCXO)K-

.neHJUI c JKcnepHMeHroM B o6nacrH 6oJiblIDiX yrnoB )J.JlH N + 6Li cncreMI>I 

anarrornqna CHCTOMe d + 6u (CM. Bblllle). 

B J3KJIIOtfeHue npHBe.a;eM aHanHT111:1ecKY10 <J>opMyny, npencraBnHEOIUYIO 
co6oit: ynoBneraopHTenhHy10 annpOK·CHM3J.lHJO pacctBt:TaHHbIX HaMH anepHhIX 

noren1111arroB N + 6Li <J>opMoii By1<ca-CaKcona: 

V 
6 

(R) 
N LI 

1 
(R - R ) /a 

+ e o 

c napaMetpaMH: 

(112) 
WIJI V· 8 (R): Vo =47,29 MJB; 

N LI 

WIJI v<312J (R). 
N6L! . Vo = 55,01 MJB; 

WIJI V 8 (R): Vo = 52,49 MJB; 
N LI 

(34) 

R 0 = 2,287 <l>M; a = 0,734 <J>M, 

R 0 = 2,233 4>M; a = 0,721 <J>M, 

R 0 = 2,247 <!>M; a = 0,725 <J>M. 

B H3CTOH1UeH pa6ore Ha OCHOee Mo.a;enH ceeptKH H MHKpoCKOllHtfeCKH 

Ha.Hil.eHHbIX _paHee BOJillOBhlX cJ>yHKu;Hff 6 Li npoHJBe.a;eH pactfer R.a;epHbIX no

TOHllHaJIOB B3aHM0Aeiicrs11ii s cncteMax d + 11LI H N + 8Li (N = n, p ). 
IlpH JTOM nonytJCHhl neH:ctBHTCJibHhie noTeHllH3.1Ibl B33HMO,lleii:CTBHii KaK ,lJ)UI 

HeopHeHrnposaHHhlX, Tax H .llJI.R opHeHTHp<>BaHHbIX cmmoe .R,llep. HcnomJoBa· 

HHe HOAOJKllblX BHytpeHHHX BOIIHOBblX <J>yHK!IHii M•P 8Li H d ll03BOJIHJIO 

Y•ecTb B pacqerax phlxrryio BnyTpeHHIOIO crpyKzypy pearnpyio!UHX JIAep. 3ro 

B K-OHet{}IOM HTOTe npHeeno K 6on&111eH, no CpaBHeHHIO co crrumapTilhIMH ORTH· 

lfeCKHMH IlOTeHIU:laJlaMH, WHpHl:le paCC\IHTaHHbIX HJlCpHbIX BJaJIMO.D;eiicreHH, 

trro CKaJ3JIOCh Ha BhlCOTe KynoHOBCKOTO 6ap&epa B CHCTeMe. PacclJHTaHHbie 

IlOTeHIUf3Jihl B33HMO,lleH:cTBHH Il03B01IHJIH IlpoBeCTH ynosnereopHTemHoe OilH· 

caHHe ynpyioro pacceJIHHJI 8LI( d, d) H ll"Ll{N, N) B nepeJJ;Heii norryc<j>epe. 
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CrrenoBarenbHO, HaMeHHhle noreHUHaJihI npaBilllbHO nocrrpoH3BOWiT nepHcl>epH· 
qecKyIO qacrb HCTHHHOro B3aHMO,I.J,eHcrBHH B CHCTeMe, BJIHHlOIUYIO Ha oueHKY 

BhICOThI H ¢opMhI KYJIOHOBCKoro 6apbepa. IloJTOM)". norryqeHH&Ie B pa6ore 
KyrroHoBCKHe 6apbepb1 B CHCTeMax -SLi + D H 

6 Li + p , B'1)l(Hbie AJIH 

H3ylleHHH HH3KOJHeprerHqecKHX peaKIJ,Hii H CBH3filIHblX e JIHM HeKOIOpbIX 

IlpHKJiaAHblX BOilpOCOB ¢H3HKH repMoR;a;epHoro CIDITe3a, rrpencraBJIHIO~CH 

BIIOJJHe Ha,o;e)iQibIMlL 

ABrop&I BhipaJKaror 6narop:apHocr& B.M.KpacHonorr&cKoMY 3a norre3H&Ie 
o6cy)K,ll,eHHH norryqeHH&Ix pe3yrr1>raros, a TaK)l(e mipeKUHH OH.RH Ja npei:i;ocr:m· 
rreHHyro B03MO)K}{OCTb pa6orar& Ha 3BM MHcrttryra. 
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KBManb M., BopoHt1eB B.T., KyicynHH B.11.. 
CaMocornacoea.HHbtii pact1eT noTettUHanoa e3aHMoAeHcTaHR 
HyKJIOHOB H nekrpoHOB c fl.npoM 8Lt 

N-88-799 

lloTeHUHanhl e3aHMo.n.eHcreHR e cHCTeMax 8Li + N H 8 Lt + D pacc11HT11.Hbl c Hc· 
nonb30BaHHeM MynbTHKJiacTepHoii ,JUfHaMHqecKoH MOAenH GLt H MO.IleJIH ceeprKH 
N - N u N - a noTeHUHanoe no rutOTHOCTH B3llllMOAeHcTByioI.J.tHX qaCTHU. Ilpu 3TOM 
HCDOnb30B8Hbl B TO'lHOCTH Te )l(e N -N H N - a noTeHUHMbl B3aHMO,t1,eHcTBHfl, KOTOpble 
npHMeJUOlHCb wu1 .a.HHaMHqecKoro pacqe-ra ca.Moro fl.npa·MHweHH 8Lt , T.e. pacqeTbl 
eeIUecTeeHHblX qacTeit noTeHQHanoe RBnRIOTCJI caMocornacoeaHHblMH H ee BKJIJOqalOT 
ceo6o.IUfblX napaMeTpoe. lloKa~aHo xopowee cornacue TeopeTHqeclOlx npe.n;cKa3aHHif 
H COOTBeTCTBYIOUJ.HX 3KCnepHMeHTMbHblX ,ll,aHHjlX ,IJ)IR AH4>4>epeHIJ;H811LHhlX ceqeHHH ynpy· 
roro pacceRHWI HYKJIOHOB H neHTpoHoB Ha Li . HafuJ.eHHt.le DOTeHIUiMbl B3aHMO,Ileit
CTBHfl napaMeTpH30BaHbl B CTaH,ItapTHOit <PopMe By.t1.ca-CaKCOHa. 

Pa6oTa eblnOJIHeHa e Ila6opaTopuu TeopeTuqecKoH <PuaHKH OHRH. 

llpenpHHT Ofu.e.t1.HHeHHoro IUlCTffTYTa AAepHbIX uccne.a;oB8.HIDi: . .IIy6Ha 1988 

Ilepeeo,ll asTopoe. 

Kamal M., Voronchev V.T., Kukulin V.I. 
Compatible Calculation of the lnteiaction 
of Nucleons and Deuterons with Li Nucleus 

P4-88-799 

Interactions for the N +8 Lt and d+ eLi systems are calculated, by .using the multi
cluster dynamical model of 8Lt and the folding model for N -N and N - a poten
tials of the interacted particles. In this case we use the same N - N and N - a interactions 
as the ones used for the calculation of the dynamical model of the target 

6
L1 i.e. the 

calculations pf the real part of the potentials are compatible and do not contain free para
meters. The predicted theoretical calculations are in good agi:eement with the corresponding 
experimental data on the differential cross-section of elastic scattering of the nucleons and 
deuterons on 8Lt . The interaction potentials found are approximated in the standard 
Woods-Saxon form. 

The investigation has been performed at the Laboratory of Theoretical Physics, JINR. 

Preprint of the Joint Institute for Nuclear Research. Duboa 1988 
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.lly6H& MOCICOBCKOll o6JI&CTH. 
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