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B M01l8Jlli EpHHK8 

sd -o6ono'IKH 
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PacC'IHTSHbi 3Heprlili cocT051HiiH 511l8P ~e, Mg, Si , S. 

noaTeep>Kaeaa anb!\la-'laCTii'IHa51 nplipoaa Sl.llPS 
24 Mg, o6aapy>KeHHa51 paaee 

B aaanli38 38p511lOBbiX 1\lopM!\laKTOpOB pacce51HHH 3JI8KTpoaoe. A6comoTHa51 

eeJIH'IIiHa 3Heprlili ce5131i ll 2d-cTpyKTYPbi S!Jlpa 
20 

Ne ,Bbi'IIiCneaaa51 c canaMH 

EpuHKa, EoeKepa, aa 16 M3B MSHbllle 3Heprlili CB513H TpeyronbHOll 6Hnl!pa

MHil8JibHoii KOHlPHI"ypaUiiH anb¢a-KJI8CT8pOB. Haiill8HO M8T8CT861iJ1bH08 CQ

CTOHHH8 [) 
3

h -cTpyKTypbl S!llp8 
32 

S. 

flpenpKHT 06'be,llKHeHHOI'O KHCTKTyTa R,llepHbiX KCCJJe,llOBaHKii 

,ny6Ha 1975 

Kinchakov v.s. P4 - 8525 

Energies of States of Alpha-Cluster 
:~uclei in the sd -Shell in the Brink Is Model 

Energies of states of nuclei 20 ~e, 24
\1 11 , 

28
Si, and

32
S 

are calculated. Alpha-particle structure of nucleus 
24

Mg 
is confirmed, which was found earlier in the analysis of 
the charge form factors of the electron scattering. Abso
lute quantity of the binding energy of the D~ -structure 
of the nuclei 20 NP calculated with force Brink, Boeker is 
smaller than the binding energy of triangle bipyramidal 
configuration of alpha-clusters by 16 MeV. The metastable 
state of the !l

3
h-structure of the nucleus 

32 ~ is found. 
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§1. BeeoeHue 

AnLclla- KnacTepuaJI Mo,~~;enL B cllopMe. npe,~~;no>Keuuoii 
JipHHKOM /l/, ,JJ;aeT y,~~;o6HblB CllOC06 OllHCaHHJI HH3Kone>Ka

UUIX COCTOJIHHB Jl,ll;ep p H sd - o6ono'leK C A = 1N. B paMKax 

3TOH MO,JJ;enH 6blnH ycnemHO o6~JICHeHblcllopMcllaKTOpbl pac

CeJIHHJI 3neKTpOHOB C B036y>K,JJ;eHHeM Bpa~aTenLHblX ypoa

HeH 3THX Jl,ll;ep/2 - 4 / H ,IJ;OCTHrHyT nporpecc B llOHHMaHHH 

3KcnepHMeHTanbHO ua6mo,~~;aeMblX 6onLmHx illlfJ>HH, anbclla-
u 8n 12(' 20N /a-6; 

pacna,~~;a H3 pJI,II;a COCTOJIHHH ue , ' , !' • 

Pac'leTbl >Ke 3Heprui CBJl3H H cneKTpoa B 3TOH M?,enu 

npOBO,II;HHHCL B OCHOBHOM ,IJ;HJl Jl,ll;ep p -o6onO'IKH / 1 ' 6 - 8 • liTO 

KacaeTCJl anLclla- KnacTepublx Jl,JJ;ep sd- o6ono'IKH, TO 3,JJ;eCb 

paCC'IHTblBanHCb 3HeprHH COCTOJlHHB HHillb ,IJ;HJl Jl,ll;pa 20 Nt• , 
a TaK>Ke 3HeprHH CBJl3H 

24 Mg H 
28 Si c uenpoeu.upyeMblMH 

aonHOBblMH cllYHKU.HJlMH I 1/. K TOMY >Ke B 3THX pac'leTax 

paccMaTpHBanHcb He ace B03MO>KHbie anLclla-Koacllurypau.HH 

,IJ;HJl OCHOBHblX COCTOJlHHH Jl,ll;ep stl- o6onO'IKH. 

KpoMe Toro, auanu3 cllopMcllaKTopoa Jl,JJ;ep sd -o6onoq

KH /3/ llOKa3blBaeT, 'ITO B HHX 3Ha'IHTenLHbl ~eKTbl KJiaCTe

pH3aU.HH, H npe,II;CTaBJIJleTCJI HHTepeCHblM ,II;OllOHHHTb TaKOH 

aHanH3 paC'IeTOM 3HeprHH. 3TO ll03BOHJleT "MHKpOCKOnH

'IeCKH" o60CHOBaTb Bbl60p anbclla-cTpyKTypbl ,II;HJI TOro HnH 

HHoro g,~~;pa H c,~~;enaTb onpe,~~;eneHHble JaKnro'leHHJl o6 ucnonb

JyeMOM 3cllclleKTHBHOM HYKHOH- HYKJIOHHOM B3aHMO,JJ;eHCTBHH. 

§2. 3Hepzuu pOIIIOijUOHHbiX COCIIIO.RHUU aAbifJa- KAOCIIIepHOU 

MoOeAu EpuHKa 

3HeprHH Bpa~aTenbHblX COCTOJlHHH C onpe,~~;eneHHblM 

3Ha'leHHeM npoeKU.HH K Ha OCb CHMMeTpHH MOMeHTa KOnH-
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'leCTBa ,IJ,BH)J(eHHH J H,II,pa paCC'IHThlBaiOTCH flO H3BeCTHOB 
liJopMyne 19 I 

EJ
K-

* J ---) A, ~ 
fdeoKK(e) <U(Ri) IHR(R) \U(Ri) > 

Ji eo~ K( ~)-::-~ ( R i) [R(;)-~ft~>- /1/ 

r,IJ,e raMHflbTOHHaH 

2 A 

H = - ___!-:- L v ; + ~ Vi j - Tg , 
2\1 i= 1 i<j 

/2/ 
J A 

a DKK - MaTpHUhl KOHe'IHhlX apa~eHHH, R( 8) - onepaTop 

noaopoTa Ha yrnhl 3B:nepa, U ( R i) - ~HyTpeHHHH aonHoBaH 

liJYHKUHH anbliJa-xnacTepaoro H,IJ,pa, R i 3a,IJ,aiOT ueHTPhl 

KnacTepH3aUHH, OTHOCHTenbHO KOTOphlX 'leTbipe HyKnOHa 

HaXO,IJ,HTC H B Is - COCTOHHHHX, V ij - ,II,BYX'IaCTH'IHOe HyKnOH

HyKnOHHoe B3aHMO,IJ,e:HcTBHe, Tg - KHHeTH'IecKaH 3HeprHH 

,IJ,BH)J(eHHH neHTpa Mace. B KaqecTBe ,IJ,ByxqacTH'IHhlX 9Hn 

Bbi6upanHcb 34!4JeKTHBHhle B3aHMO,IJ,e:HcTBHH BonKoaa ,1\'2 V
2

10 I 
H lipHHKa, lioeKepa B / 111 

2 
rl2 

VNN= L Ve{l-me +mePm) exp[----J 
C=r ,a 11~ /3/ 

3Hal.feHHH napaMeTpOB CHn ,IJ,aHhl B ma6A. J. 

B OT,IJ,enbHhiX cnyqagx ,IJ,nH ,IJ,aaaoro J HY)J(HO Y'IHThlBaTh 

HeCKOnhKO 3Ha'leHHB K. TOr,IJ,a cne,IJ,yeT 3aMeHHTh cpe,IJ,HHe 

3Ha'leHHH 3HeprHH B Bhlpa)J(eHHH /1/ Ha C06CTBeHHhle 3Ha'le

HHH CHCTeMhl ypaBHeHHB 

L (H~ 1c-EB~K,)Ck'=0, /4/ 
K' 

J J 
r,IJ,e HKK' H BKK '.IJ.aiOTCH 4JopMynaMH 

J 877
2 

*J --> " --> 
HKK-=' ----- r dfJDK'K(e) <U( R.) [HR( 0) II U(R.) >, /5/ 2j + l , I I 

8 2 * --> ~ --> 

BKJK'=-~fduD.~,(O) <U(R.) \R(Cl)\U(R.)>. /6/ 
2j + l n.n. I I 

4 

Ta6nHna 1 
fiapaMeTphl 3414JeKTHBHOrO HYKnOH-HYKllOHHOrO 

B3aHMO,IJ,eBCTBHH 

B1 Vz 
"Vt (M38) 389.5 60.0 

)--<2 ( 1') 0.? I.OI 

m"t, -0.529 0.65 

~(M313) -!40.6 -60.0 I 

)1" (cp) I.4 !.8 

Wlo< 
0.4864 0.65 

O,IJ,HO'IaCTH'IHhle aonHOBhle liJyHKUHH ahl6HpanHCh B BH,IJ,e 

Tpa,IJ,HUHOHHhlX rayCCOBCKHX 

--> --> 2 
--> (r-R-) 

ui (I r- R i \) = exp [- --2-
1
-] ' 

2bi 

/7/ 

r,IJ,e bi - onpe,IJ,enHeT pa3Mep i -ro anhliJa-KnacTepa. 

CxeMa pac'leTa 3Hepru:H B npe,IJ,nono)J(eHHH o~HHaKOBbiX 

pa3MepoB anhliJa-KnacTepoB H3nO)J(eHa B pa6oTe 
11. EcnH 

CHHTh 3TO orpaHH'IeHHe, TO, HCll0llh3YH BOnHOBhle liJyHKUHH 

/7/, nonyqaeM cne,IJ,yiO~HB pe3yllbTaT ,IJ,nH O,IJ,HO'IaCTH'IHhlX 

5 



MaTpaqa~x 3neMeHTOB onepaTopa KaHeTaqecKoil 3Hepraa 
HyKnoua: 

--> --> 2 
<ui(r-Ri)l-~ 

2M 

--> ~2 
2 --> "11 I u.(r-fS.)>= --B .. (f) x 

3 
x[-2-bT-

b i + j 

J J 2M IJ 

<iii -( s. > 2 
- J 

4b~ b 2 - ( l-
1 j 

~ ~~ ---)-

( b:- b ~) 2 
-2- . __ J_- J 

( b i + b ~) 2-
J 

/8/ 

3JJ,eCL ( = ± l , S i = R ( 0) Bj, a MaTpaqa~e 3neMeHT~ nepe
Kp~TaJI aMeiOT BaJJ, 

B ij ( ( ) 

2 
(3 i j 

3/2 (3 ~-
rr IJ 

2 b ~ b ~ 
~:-~ 

I J 

--> 2 
(I{i-(si~], 

exp [- 2(b~ + b~) /9/ 

/10/ 

,ll.nJI JJ,ByxqacTaqa~x MaTpaqa~x 3neMeHTOB onepaTopa no
TeuuaanLHOH 3Hepraa B3aaMOJJ,eHCTBaJI JJ.BYX HyKnOHOB BaJJ,a 

2 
r 12 V = V0exp[- -I aMeeM 
{32 -+ -+ --+ -+ 

<u1 uJIVIukue>= BikBjei(Ri +Sk-RJ-Sf), /11/ 

rJJ,e 

v -->,2 
0 p 

= -~:3- exp [ -;:-r + 
p 1 p 2 4p 1 

2 2 
f3 ik - f3 j e --> l -> 

q = 2p-
2P12 (3 2 

6 

q2 
4r2 -

2 

.... , 
p 

--> ,2 --> 2 
p +p 

l' 
/12/ 

8 

/13/ 

--> --> --> 
p =A -A' 

--> 
p' A+ A', 

A 

A'= 

--> 
Ri 

f3 ik·<bf 
I 

--> 

+ ( 

R· f3-e<_J_ +f 
J b 2 

j 

--> 

~), 
hi 

se _ > 
b2 e 

2 
p 1 = 2 + 

< f3 ik- f3 j e > 
2 

{3 2 

( 
2 2 2 2 

Pi=_!_+ f3ik+f3Jrl _ (f3ik_-f3JE.!.__ 

2 4 {:3 2 4P: /) 4 

/14/ 

/15/ 

/16/ 

/17/ 

/18/ 

B cnyqae oJJ,aHaKoBLIX pe3MepoB KnacTepoB JIJJ,pa aMeeM 
b.= h.= h, TOrJJ,a I}JopMyn~ /8-18/ nepeXOJJ,JIT B COOTBeT
C~By~~ae B~pa)l(eHaJI pa6oT~ /1/ . 

§3. Pe3yAb111Q11fbl pac'lemoe u o6cyJKOeHue 

06paTaMCJI TenepL K 11Ja6A. 2 a 3, B KOTOp~X llpHBe
JJ,eH~ 3HaqeHaJI napaMeTpOB npo6H~X BOnHOB~X I}JyHKUaH 
a cpeJJ,HeKBaJJ,paTaqu~e paJJ,ayc~ anLI}Ja-KnacTepa~x JIJJ.ep 
sd - o6onoqKa I cooTBeTCTBYIO~e anLI}Ja- Koai}Jarypauaa a3o-
6pa)l(eHaJI aa puc. 1/, nonyqeuu~e B Bapaauaoaa~x pacqe
TaX 3Heprail CBJI3a C HenpoeuapyeM~Ma BOnHOB~Ma I}JyHK
UaJIMa JJ,nJI can V 2 a B 1 cooTBeTcTBeHHO. HapJIJJ.Y c na
paMeTpaMa R 1, R 2 , e /puc. 1/ ue3aBacaMo BapLapoBa
nacL a pa3Mep~ anLI}Ja-KnacTepoB, aaxoJJ.JIIUaxcJI B reo
MeTpaqecKa He3KBaBaneHTH~X ll03aUaJIX. 06~ee 3aMeqa
Hae, KaCaiO~eeCJI BCeX JIJJ,ep, COCTOaT B TOM, qTO MaHaMyM 
3Hepraa CBJI3a peana3yeTCJI npa OJJ,aHaKOB~X pa3Mepax 
anLI}Ja-KnacTepoB KaK JJ.nJI can BonKoBa, TaK a JJ,nJI can 
EpaaKa, EoeKepa. B To )l(e BpeMJI auana3 I}JopMI}JaKTopoB 
3TaX JIJJ,ep / 3/ yKa3LIBaeT Ha CyiUeCTBeHHO pa3H~e pa3Mep~ 
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Puc. 1. AAb¢Q·KoHfjjuzypaf1UU .ROep sd - o6oAO'IKU, ucnoAb-
3yeMble e pac<~emax 3Hepzuu ce.R3u. 

10 

I 

I 

neHTpanLHoro H 

I CTPYKTypa D 2d 

nepH~epHHH~X KJiaCTepoB ~Jig 20 Ne 
H 

2~i I D3d-cTpyKTypa//. 3To npo-

THBOpe'IHe, B03MO~HO, HC'Ie3HeT, eCJIH Y'IHT~BaTb nong

pH3allHIO anL<}>a- KnacTepoB I 12/. 

qTO KacaeTcg B~6opa CHJI, TO pac'leT~ C J<l><l>eKTHBH~M 

B3aHMo~eicTBHeM B 1 ~aiOT JaB~IIIeHH~e 3Ha'leHHg cpe~

HeKBa~paTH'IH~x pa~HycoB aTOMH~x g~ep. K TOMY ~e pac

C'IHTaHH~e 3HeprHH CBgJH JIY'IIIIe COrJiaCyiOTCg C 3KCnepH

MeHTaJILH~MH ~ng CHJI BonKOBa Nc2. 
B npHHllHlle, pac'leT&I 3HeprHH CBgJH eCTb OCHOBa B~-

6opa COOTBeTCTBYIOIQeH aJIL<}>a·KoH<}>HrypallHH g~pa. )J.ng 
20 

g~pa Ne o6~'1HO paccMaTpHBaeTcg TpeyronLHag 6HnH-

paMH~a/1/ , KOTOpag, O~HaKO, He npe~cKaJhiBaeT HHJKOJie

~a~Qea poTallHOHHOH cepHH c K 
77 

= 2-. 3Toro He~ocTaTKa 
JIHIIIeHa HCllOJib3yeMag HaMH ll 2d- CTpyKTypa. B TO ~e Bpe

Mg cpaBHeHHe npOBe~eHH~X 3~eCL paC'IeTOB C peJyJIL· 

TaTaMH pa6oTLI 111 noKa3LIBaeT, 'ITO D 3h -cTpyKTypa oKa-

3~BaeTcg JHepreTH'IeCKH 6onee BLiro~Hoi. ,ll,n.R cun B 1 

OHa HMeeT 3HeprHIO CB.ft3H Ha 16 M3B HH~e, 'leM ll 2d CTpyK

Typa. 

28 Si . B~T .RHyTa.R Kowllurypanu.R anL<}>a- KnacTepoB pea

JIHJyeT MHHHMYM JHeprHH CB.R3H ~JI.R JToro .R~pa I ma6A. 2/, 
'ITO He cornacyeTc.R c pe3yJILTaTaMH aHaJIH3a Heynpyrux 

<}>opM<}>aKTOpOB pacce.RHH.ft 3JieKTpOHOB ~JI.ft TaKOH CTpyKTy

p~. Ho CJie~yeT HMeTL B BH~y, 'ITO paC'IeTbl 3HeprHH CB.RJH 

COCTO.RHHH C npoeKTHpyeMbiMH <}>yHKllH.ftMH HeCKOJibKO H3-

MeH.RT 3Ha'leHH.ft BapHaUHOHHbiX napaMeTpOB. 

32
S. llpHMe'laTeJILHO HaJIH'IHe MeTaCTa6HJibHOrO COCTO.ft

HHg U 3h- CTpyKTypbl, KOTOpoe HMeeT 3HeprHIO CB.ft3H npH

MepHO 247 M3B /puc. 2/. 3TO COCTO.ftHHe - "~Ba KJiaCTepa 

oKpy~eHLI wecTLIO ocTaJILHLIMH" ( B 1 < B zz ) , oT ~eneHo OT 

OCHOBHOrO- "~Ba KJiaCTepa CHapy~H IIIeCTH ~pyrux"(B 2{:H 1 ), 
BLICOKHM I= 40 M3B/ ~u y3KHM /'"" 0,2 tPM/ 6apLepoM. 

TyHHeJibHbiH nepexo~ Me~~y HHMH MO~eT npOHCXO~HTb 3a 

C'leT neHTpo6e~Horo J<l><l>eKTa, 'ITO no~TBep~~aeTC.R pacqe

TaMH <}>opM<}>aKTOpOB Bpa~QaTeJILHbiX COCTOJIHHH ~JIJI 3TOH 

CTPYKTypLI. ,ll,eicTBHTeJILHO, no peJyJILTaTaMaHaJIHJa<}>opM

<}>aKTopoB B COCTOJIHHJIX o+ H 3- I K = ±3/ OKa3biBaeTCJI, 

'ITO R 1< R 2z , a B cocTOJIHHH 2+ (K=O) H3- Ja neHTpo6e~-

II 
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32 
Puc. 2. 3aeucuMOCIIIb 3Hepzuu ceJI3U JIOpa S, pacc'4UIIIaH-
HOU OAJI D 3h - cmpyKIIIYPbl c HenpoeijupyeMbiMU eoAH06biMU 
fPYHKliUJIMU, 0111 noAoeuHHOZO pacci/IOJIHUJI R 1 MeJKoy oeyMJI 
6biOeAeHHbiMU QAbfPa- KAQCIIIepaMU /OCIIIQAbHbl€ napa.Mel/lpbl 
e ma6A. 2/. B pact4ellle ucnoAb306aAUCb CUAbl BoAKoea N 2. 

12 

.. 
I 
I 

+ 

HOrO 34xt>eKTa, KOTOpLiii ~CHCTByeT Ha ~Ba BLI~eneHHLIX 
KnacTepa B 6onLweii cTeneHH, qeM Ha ocTanLHLie, 6Lino 
nonyqeHo R 1 > R 2z • 06paiQaeT Ha ce6JI BHHMaHue u TOT 
cllaKT, qTO HMCCT MCCTO cpaBHHTenLHO Manoe OTnuque pac
cquTaHHOH ~nH 3TOH CTPYKTYPLI 3HeprHH CBJI3H OT 3Kcne
PHMCHTanLHoro 3HaqeHHJI. ITo-su~HMOMy, D

3
h -cTpyKTypa 

.n.nH H.IJ.pa 
32 

S HBnJieTcJI Hau6onee BLiro~Hoii B 3HepreTu
qecKoM acneKTe. 

20
Ne.BapuauuoHHLie pacqeTLI 3Hepruu CBH3H c npoe

uupyeMLIMH BOnHOBLIMH ci!YHKUHJIMH npOH3BO.IJ.HnHCL C no
MOIULIO CTaH.n.apTHOB nporpaMMLI / 13/ H ~nH D 

2
d-CHMMeT

pHH .n.anu cne.n.yw~QHe 3HaqeHHJI napaMeTpos npo6Hou ci!YHK
UHH R2 = 0,7 ' b1 = b2= 1,6 'e = 0, l.CneKTp, nonyqeHHLIB no 
cllopMyne /1/ .n.nH 3THX 3HaqeHHB napaMeTpos, noKa3aH Ha 
puc. 3. ManLiu, no cpasHeHHIO c 3KcnepHMeHTanLHLIM 3Ha
qeHHeM, cpe.n.HeKsa.n.pa THqHLJB pa~uyc H~pa 20 N e B ~aHHOM 
cocTOJIHHH eCTL cne.n.cTBHe ManLIX 3HaqeHHii R 2 H b 1 

cpaBHHTenLHO C HaB.IJ.CHHLIMH B pacqeTaX cllopMcllaKTOpOB 
pacceJIHHJI 3neKTPOHOB. Yron e 6nH30K K HaB~CHHOMy H3 
aHanu3a Heynpyrux cllopMcllaKTopos. 

2
\tg. Pe3ynLTaTLI sapuauuoHHLix pacqeTos 3Hepruu 

HH*aBWHX pOTaUHOHHLIX nonoc ~nH 3TOro H~pa npC.IJ.CTaB
neHLI Ha puc. 4. 0CHOBHOC COCTOJIHHe xapaKTCpH3YCTCJI 
secLMa 3HaquTenLHou KnacTepu3auueu: R 1 = 1,2 tPM, 
R2 = 2,6 tPM, b1= b 2 = 1,3 tPM, e = o,s. 

B cocTOBHHJIX apa(Ua TenLHOB nonocLI c K 77 = 2- napa
MeTpLI R 2 , R 1 npuMepHo Ha 0,2 tPM MCHLWe, a b 

1 
, 

b 2 Ha 0,1 tPM 6onLwe COOTBCTCTBYIOIQHX 3HaqeHHB 3THX 
napaMeTpOB .IJ.nH OCHOBHOro COCTOJIHHJI. TaKOB *C, HO 6onee 
HPKO BLipa*CHHLIB, 34xt>eKT YMCHLWCHHJI KnacTepH3aUHH Ha-
6nw.n.ancJI B pacqeTax cllopMcllaKTopa Heynpyroro pacceJIHHJI 
3neKTPOHOB c B036Y*.Il.C.HHeM ypoBHJI 4+( K = 2) . 

Ho 6onee HHTepeCHO TO, qTO HapH.IJ.Y CO 3HaqeHHCM 
3HeprHH CBJ13H, 6nH3KOB K 3KCnepHMCHTanLHOB, XOpOWO 
OnHCLIBaCTCJI cllopMcllaKTOp ynpyroro paCCCJIHHJI 3nCKTpOHOB, 
paccqHTaHHLIB C 3THMH *C napaMeTpaMH /KpOMe napaMeTpa 
R t., KOTOPLIB cne~yeT B3HTL Ha 0,2 tPM 6onLwe/. 

13 
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Puc. 3. 3Hepzuu HUJICUUWUX p0111QijUOHHbiX COC1110.JIHUU .JIOpa 
20 Ne OA.JI D 2d - C111PYK111YPbl, pacc'IU111aHHble c napaMelllpaMu 

npo6HOU ¢YHKijUU .JIOpa, nOAY'I€HHbiMU 6 6apuaijUOHHOM pac
'le•e 3Hepzuu OCH06HOZO COC1110.JIHU.JI C HYKAOH- HYKAOHHbiMU 

CUAQMU V2 • 
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Puc. 4. BpaJIIallleAbHble coc1IIO.JIHU.JI .Jiopa 
24 \1!!", HauoeHHble 

6 6apuaijUOHHbiX pac'1e111ax 3Hepzuu OA.JI D2h - C111PYK111YPbl. 
B pac'1e111ax ucnoAb306aAUCb CUAbl BoAK06a '1"2. 
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'.H B 3aKmo'leHBe npBBe)J.eM pe3yllbTaTbl peweHBJI CBCTe· 
Mbl ypasseHBii I 4/ .IUIJI cocTOJIHBii 2 + ( K = 0, ± 2) B 

24 
Mg 

jma611. 4/. 

Ta6Jnm.a IY 

Co6CTB9HHH6 3Ha~eHHH H co6CTB9HHH9 B9RTOpH COCTOHHH~ 2+ ~ 

24 Mg, pacc'G11Ta.HHHe no il>OJ:fAYJie (I) (BTopaR cTpoxa). 111 nOJIYIIes

HHe B pe3ym.TaTe perueHWl CHCTeMhl ypaBHeHBit (4) (TpeTbJI CTpo.Ka 

Ta~). B pac~eTe Hcnom.3oBaJIHCb ciiiJIH BoJIRoBa i2. 

E: c: c~ E; c: c~ 

198.26 I.O 0.0 196.50 o.o I.O 

198.26 I0.3 I.O 196.49 0.0021 I.O 

Pac'leT npoH3BOJJ.BnCJI JJ.nJI napaMeTpOB npo6soii ~ysK
UBB, )J.aiDmBX MHHBMYM 3HeprBB CBJI3B COCTOJIHBJI 2; . .H3 
)J.aHHOH Ta6nBUbl BB)J.HO, 'ITO C06CTBeHHbie 3Ha'leHBJl CBCTeMbl 
ypassessii cosnaJJ.aroT c saiiJJ.eHHbiMH no ~opMyne /1/, a 
npBMecs KOMnoseHT c JJ.pyrHM 3Ha'leHHeM K seJHa'IBTenb-

Hbl. 

§4. Bbl800bl 

1. B paMKax anb~a-KnacTepsoii Mo)J.enB liPBHKa pac-
20N 24 28 . 32 5 C'IBTaHLI 3HeprHB CBJI3H JI)J.ep l e, Mg, St , 

B 3HeprBH HH:>KaiiwBx spama TenLHbiX nonoc 20N e s 
24 

Mg. 
2. ~nJI Bb16paHHbiX anL~a-KoH~srypausii csnLI BonKoBa 

N 2 )J.aroT nyqwee onBcasse 3Heprsii CBJI3H B pa3Mepos 
paccMaTpsaaeMLIX JIJJ.ep no cpassesBro c csnaMB lipBHKa. 

16 
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3. 0Ka3LIBaeTcJI, 'ITO JJ.nJI JIJJ.pa 20Ne 6onee npe)J.noq
THTenLHoii JIBnJieTCJI TpeyronbHaJI 6BnBpaMB)J.anbHaJI KOH· 
~Brypauss anb~a-KnacTepos. ~ns cBn BonKoBa N 2 D2h

CTPYKTypa 24 Mg/6HTeTpa3JJ.p/ npeJJ.cKa3LIBaeT 3HeprBro 
CBJI3H H cpe)J.HeKBa)J.paTB'IHbiH pa)J.Byc, 6nB3KBe K 3KCnepB· 
MeHTanLHbiM 3Ha'leHBBM. Ilonyqessas B 3TBX pac'leTax BLI
TJIHyTaJI KOH~srypaUBJI anb~a-KnacTepos .IUIB BJJ.pa 28 Si se 
cornacyeTcB c peJynLTaTaMB asanBJa seynpyrBx ~opM~aK
Topos. 06sapy:>KeHO MeTaCTa6BnbHOe COCTOJIHBe D 3h -
cTpyKTypLI BJJ.pa 32 S . 

4. BapsauBoHHble pac'leTbl 3HeprBii CBB3B HB:>KaiiwBx 
COCTOJIHBH JI)J.pa 

24
Mg noKa3b1BaroT, 'ITO 'IBCTOTa 3TBX CO

CTOJIHHH no KBaHTOBOMy 'IBCny K HapywaeTCJI He3Ha'IH· 
TenbHO. 

AsTop npB3HaTenes B.K.nyKbBHOBY Ja PBJJ. JaMe'laHBii 
H A . .H.CanTbiKOBy - 3a KOHCynbTaUBB no COCTaBneHHOH BM 
nporpaMMe MHoroMepsoro BHTerpBpoBaHBB. 
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