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fa6paKoa C.I1., flBTOB H.I1., CanaMoa .U.I1. 
0 Bhlneneaaa naa~eHa51 ueaTpa Mace npa Hayqeaaa 
El -peaoaaaca 

I1 ccneaoaaHbi s<jl<jleKTbi BbiDeneHaB naa~eHHB ueaTpa 
Mace a aaaaqe o raraHTCKOM nanonbHOM peaoaaace. 
CpaaaaaaroTcB peaynbTaTbi paanaqHbiX MonenbHbiX non
xonoa. 

Pa6oTa Bhlnonaeaa a fla6oparopaa TeopeTaqecKofi 
<jlaaaKa OI1.HI1. 

Gabrakov S.I., Pyatov N.I., Salamov D.I. 
Concerning the Center-of-Mass Motion 
in the Study of the Giant Resonance 

The center-of-mass (c.m.) motion ef-
fects in the giant dipole resonance are in
vestigated. For that purpose the transla
tion-invariant microscopic model of 1 exci
tations has been developed, which allows one 
to separate explicitly the c.m. motion. A 
single parameter of the isovector force is 
estimated from experimental energi,~s of El
resonance state. The calculated different 
integrated cross sections for the dipole 
photon absorption agree well with experimen
tal data in the region 90~ A~ 150. The re
sults obtained are compared with those in 
the model of Petersen and Veje/13/which, as 
is shown, does not allow one to restore the 
broken translational invariance in the case 
of arbitrary nuclear potential, in spite of 
using an additional parameter. It occurs 
that the integrated cross sections in the 
translation-invariant model agree well with 
those calculated in the model without sepa
ration of the c.m. motion, provided that the 
kinematic effective charges are used. The se
paration of the zero energy state as sugges
ted in ref. 1131 leads to quantitative disagree
ment with the results of the translation-in
variant model. 

0 1976 061>eOUHeHHI>IU UHCIIUIIYII JIOepHblX UCCIIeOOBQHUU ,4y6Ha 

1. BeeoeHue 

K HacToxi..QeMy BpeMeHH npoaeneHo 60JILWOe KOJIH-

qeCTBO MHKpOCKOllHl.{eCKHX paC'IeTOB xapaKTepHCTHK rH

raHTCKOrO )l.HnoJILHoro pe3oHaHca B xnpax. XapaKTepHWM 

)l.JIH llO)l.aBJIHIOI..Qero 60JILWHHCTBa pa60T HBJIHeTCH HapyweHHe 

TpaHCJIHIJ,HOHHOH HHBapHaHTHOCTH, B03HHKaiOI..Qee npH 3a

MeHe HCTHHHLIX Me>KHYKJIOHHhlX CHJI CyMMOH O)l.HO'IaCTH'IHLIX 

noTeHIJ,HaJIOB H OCT a TO'IHhlX B3aHMO)l.eHCTBHH B TpaHCJIH

IJ,HOHHO- HHBapHaHTHOH 4JopMe, JIH60 npH HCllOJIL30BaHHH 060-

JIO'Ie'IHOrO 6a3HCa. 3TO npHBO)l.HT K TOMY, 'ITO )l.BH>KeHHe 

IJ,eHTpa Mace /U..M./ MHOroqaCTH'IHOH CHCTeMhl CMeWHBa

eTCH C COCTOHHHHMH BHyTpeHHero )l.BH>KeHHH HYKJIOHOB. 

il03TOMY B03HHKaeT ilp06JieMa OT )l.eJieHHH He4JH3H'IeCKHX 

/")l.yXOBLIX"/ 34>4JeKTOB, CBH3aHHLIX C )l.BH>KeHHeM IJ,.M. 

J1HOr)l.a, B Ka'leCTBe ")l.yXOBOro" Bhl)l.eJIHIOT COCTOHHHe 

C He06hl'IHO HH3KOH HJIH )l.a>Ke. OTpHD,aTeJILHOH 3HeprHeH 

B036y>K)l.eHHH /CM., HanpHMep, /l-3 / /. flpe)l.JiaraJIHCL pa3-

JIH'IHLie MeTO)l.hl OT )l.eJieHHH He4JH3H'IeCKHX 34>4JeKTOB )l.BH>Ke

HHH IJ,.M. TaK, npH onHcaHHH )l.HllOJILHoro 4JoTonornoi..QeHHH 

H)l.ep npaBHJILHOe Ce'leHHe MO>KHO llOJIY'IHTL, BBe)l.H KHHeMa

TH'IeCKHe 3apxnw - eZ/ A H eN/ A cooTBeTCTBeHHO )l.JIH 

HeiiTpoHOB H npoTOHOB I 4/. B pa6oTe /5/ MeTon 34>1l>eKTHBHWX 

3apH)l.OB 6LIJI o6o6I..QeH Ha CJiy'laH Bhl'IHCJieHHH MaTpH'IHhlX 

3JieMeHTOB npOH3BOJILHhlX onepaTOpOB B 060JIO'Ie'IHOM 6a-

3HCe. 0)l.HaKO npH 3TOM HeB03MO>KHO HBHO Bhl)l.eJIHTL B 

cneKTpe B036y>K)l.eHHH ")l.yXOBhle" COCTOHHHH. 

flpe)l.JiaraJIHCL TaK>Ke )l.pyrHe MeTO)l.hl OT)l.eJieHHH )l.BH

>KeHHH IJ,.M. /cneiJ,HaJILHO npHCllOC06JieHHhle )l.JIH HCllOJIL30-

BaHHH OCIJ,HJIJIHTOpHhlX llOTeHIJ,HaJIOB H BOJIHOBhlX 4JyHKIJ,HH, 
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nH60 IIpH6nH)KeHHble B CnY'Iae IIpOH3BOnbHhlX IIOTeH:UHa

noB/ 16
• 
71, Bo Bcex 3THX pa6oTax pa3pa6aTLIBanucL MeTo~LI 

rrpaBHnbHOrO OIIHCaHHX BHyTpeHHero ~BH)KeHHX HyKnOHOB 

rrpu ucrronL30BaHHH o6onoqeqHoro 6a3uca, nu6o raMHnL

TOHHaHOB C HapymeHHOH TpaHCnX:UHOHHOH CHMMeTpHeH. B pa-

6oTe Tayneca/8/ fiLinO IIOKa3aHO, qTo IIpH HCIIOnb30BaHHH 

TpaHCnX:UHOHHO-HHBapHaHTHbiX raMHnbTOHHaHOB rrpaBHnb

HOe Bbi~eneHHe ~BH)KeHHX :U.M., KaK 6eci.QeneBOH MO~bl B 

CIIeKTpe B036y)K~eHHH, MO)KHO rrpoBeCTH B IIpOCTeB:meM 

rrpu6nu)KeHHH MeTo~a cnyqaB:HoB: 4>a3LI /C<I>/. B o6I.QeM 

cnyqae ~BH)KeHHe :U.M. MO)KHO OT~enXTb, IIpHMeHXX MeTO~ 

o6o6I.QeHHoB: MaTPH:ULI rrnoTHOCTu,'9/, O~HaKo rrpu 3TOM He

o6xo~uMo cornacoBaHue ocTaToqHLIX B3aHMo~eB:cTouB: c 

rroTeH:uuanoM, qTo OTMeqanocL TaK)Ke B pa6oTax it 0 -I 2/ 

ToqHoe cornacoBaHue ocTaToqHLIX B3aHMo~eB:cTBHH c 

IIpOH3BOnbHO Bbi6paHHbiM o6onoqeqHblM IIOTeH:UHanOM rrpe~
CTaBnxeT co6o:H qpe3BLJqaB:Ho TPY~Hyro 3a~aqy. B pa6o

Te/l 3/ fiLm rrpe~nO)KeH MeTO~ Bbi~eneHHX "~yXOBOrO" r 
COCTOXHHX IIyTeM BBe~eHHX IIpOCTbiX Ceiiapa6enbHblX ~H

IIOnbHblX CHn, KOHCTaHTa KOTOpbiX BLifiHpaeTCX H3 ycnOBHX 

IIOXBneHHX B CIIeKTpe B036y)K~eHHH COCTOXHHX C HyneBOH 

3HeprHeH. 3TO COCTOXHHe H Ofi'bXBnXeTCX "~yXC!HbiM", XOTX 

HCIIOnL3yeMLIH raMHnLTOHHaH MO)KeT H He HMeTb IIpaBHnL

HOH TpaHcnx:uuoHHOH CHMMeTpHH. B pa6oTeil 4/ 6Lmo rro

Ka3aHo, qTo B cnyqae rrpoH3BonLHoro o6onoqeqHoro rroTeH

:uuana /He oc:uunnxTopHoro/ TaKoB: MeTo~ He o6ecrrequBaeT 

coxpaHeHux rronHoro HMrrynLca x~pa, a BLI.ijenxeMoe cocTox

HHe, B006I.Qe rOBOpX, He OIIHCbiBaeT ~BH)KeHHX :U. M. 

B CBeTe Bcero CKa3aHHoro rrpe~cTaBnxeTcx rrpe~rroqTu
TenLHLIM HCIIOnb30Ba Tb B KaqeCTBe HCXO~HblX TpaHCnX:UHOH

HO-HHBapuaHTHLie raMHnLTOHHaHLI. B pa6oTax ·r:;.: 6Lm 

rrpe~nO)KeH IIpHfinH)KeHHhlH MeTO~ BOCCTaHOBneHHX nro6o:H 

HapymeHHOH CHMMeTpHH O~HoqaCTHqHbiX /KBa3HqacTHqHLIX/ 

raMHnbTOHHaHOB C IIOMOI.QbiO cerrapa6enbHbiX 34J4JeKTHBHblX 

B3aHMO~eHCTBHH, cornacoBaHHhlX C 4JopMOH IIOTeH:UHana. 

3TOT Me TO~ OKa3ancx IIpOCTbiM B rrpaKTHqecKHX IIpHnO)Ke

HHXX H B HaCTOXI.QeH pafioTe HCIIOnL3yeTCX ~nH HCCne~o
BaHHX 34J4JeKTOB ~BH)KeHHX :U.M. B 3a~aqe 0 ruraHTCKOM 

~HIIOnbHOM pe30HaHCe. 
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2. TpaHcAR~uoHHo-uHeapuaHmHaR MoOeA& 

)l.nH OIIHCaHHX l B036y)K~eHHH X~ep HCIIOnb3yeM c4Jop

MynHpOBaHHYIO B pa6oTax/l 4• JS/ TpaHCnX:UHOHHO-HHBapHaHT· 

HYIO MHKpOCKOIIHqecKyiO MO~enb. )l.nx c4JepuqeCKHX X~ep 
MO~enLHblH raMHnbTOHHaH HMeeT BH~: 

H = ll 0 + h + W , 

H0 = :£ f a+ a 
jm j jm jm' 

h =--1-[W,PJ+[Ha,PL 
2y 

3x NZ 2 ... ... 2 
-(-) [R -R ] 

277 A n P 
w 

/1/ 

/2/ 

/3/ 

/4/ 

3~ecL H" - o~HoqacTHqHbJH raMHnLTOHHaH c rrpoH3BOnLHLIM 

o6onoqeqHLIM rroTeH:uuanoM /o6o3HaqeHHJI cTaH~apTHLie/. 
TpaHcnx:uuoHHax HHBapuaHTHOCTL Bo ooccTaHaBnHBaeTcJI 

B IIpHfinH)KeHHH C<l> C IIOMOI.QbiO KHHeMa THqecKHX KOppeng

:UHH h, cornacoBaHHe KOTOpblX C B' ~OCTHraeTCJI Bbl60p0M 

rrapaMeTpa y B BH~e cpe~Hero IIO OCHOBHOMY COCTOJIHHIO 

Tuna XapTpu-<l>oKa 

1 
... ... 

y c - <0\ [P. !H", Pll\0>, 
:~ 

/5/ 

r~e p - IIOnHLIH HMIIynLC g~pa. <I>H3HqeCKHH CMbiCn BBe· 

~eHHJI h 3aKnroqaeTCJI B KOMIIeHCa:UHH /B rapMOHHqeCKOM 

rrpu6nu)KeHHH/ rroTeH:uuana noKanu3anuu :u.M., HeJIBHO co

.nep)Kai.Qerocg B 11°: 

1 2 
V = --yH 

R 2112 
_. A _. 

r~e R = (1/ A) 1. rk 
k=l 

- BeKTop-pa~HYC :U.M. QqeBH~HO, Be-

nuqHHa y HMeeT CMLICn rrapaMeTpa )KeCTKOCTH IIOTeH:UHana 

noKanu3a:UHH :u.M. 

raMHnbTOHHaH /1/ CO~ep*HT TaK*e TpaHCnJI:UHOHHO· 

ausapaaHTHLie ~HrronLHble H30BeKTOPHble cHnLI I r ~I). 
r ( 2) - qacTL/W CO CB060~Hb1M napaMeTpOM X , KOTOpbiH 

z 
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Bhi6upaercx H3 3KcnepHMeuranhHhiX 3HepruB: El-pe3ouauca; 
R u R o6o3Hal.JaiOT KOOp.L{HHaThi u;.M. cooraercraeuuo 
H~HTpOliOB H llpOTOHOB. cPH3Hl.JeCKH B3aHMO.L{eHCTBHH /4/ 
COOTBeTCTBYIOT KOrepeHTHbiM .L{HllOnhHbiM KOne6aHHHM HeHT
pOHOB OTHOCHTenhHO llpOTOHOB, npHl.JeM IJ;.M. H.L{pa OCTaeTCH 
B llOKOe. 

B H.L{eHHOM nnaue paCCMaTpHBaeMaH MO.L{enh COOTBeT
CTByeT XOpOWO H3BeCTHhiM MaKpOCKOllHl.JeCKHM MO.L{enHM 
El -pe3ouauca. 

B MeTo.L{e Ccl> raMHnhrouuau /1/ npHBO.L{HTCH K $op
Me/I4,I5/ 

__, 2 +l 
H = P /(2mA) -+ }; ~ u\ Q ~ <11) Q k (fL) 

k fl=-I 
/6/ 

C HBHO Bhi.L{eneHHbiM .L{BH:>KeHHeM IJ;.M. /MaCChi BCeX HyKno
HOB nonaraiOTCH O.L{HHaKOBhiMH/. cPOHOHHhie on epa TOphi 
Qt(IL), onpe.L{eneuuble B pa6oraxfl ~.1 si, onucbiBaiOT auyr
peuuue 1- B036y:>K.L{euux H.L{pa c 3HeprueB: (1) k ! • llocne.L{
uue HBnHIOTCH peweHHHMH cne.L{yiOIIJ;ero ypaaueuux: 

2 2 
w 2 IM(w )[__}_ + ~-~ (w ) + ~j (w )] -

k k 4 X A2 n k A2 p k 

-wk2[~~ (wk) -~~ (wk)J21 =0, 
A n A P 

M(wk) = L 
() (c.,-c )

3 (n.-n.,)(j'll~lij) 2 

L T J J ·---'-]--'-] _____ _ 

r= n,p 

jr (wJ= L(r) 
jj, 

.. , 2 2 
]] (c., - f. ) - w k 

J J 

(fi, -fi )(ni -ni' > .<i 'II rY~ II P 2 

2 
(f., -f.) 

J J 

2 
- wk 

-) 

/7/ 

'/8/ 

/9/ 

* cl>ououuble oneparophi KOMMYTHPYIOT c P u R, cne.L{o
aarenhHO, BHyTpeHHHe B036y:>K.L{eHHH He CO.L{ep:>KaT ".L{yxo
BbiX" npHMeCeH .L{BH:>KeHHH IJ;.M. 
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-> 

r.L{e ni - qucna 3anonueuux cocroxuuB:, (i'llrY 1 Iii> - npu
ae.L{eHHhie MaTpHl.JHble 3neMeHThi .L{Hnonhuoro oneparopa. _ 
B ypaaueuuu /7 I xauo Bhi.L{eneuo peweuue (dk = 0, cooraer

CTBYIOIIJ;ee .L{BH:>KeHHIO IJ;.M. 

C u;enhiO BhiHBneHHH 34>!l>eKTOB .L{BH:>KeHHH IJ;.M. cpaBHHM 
pacl.JeThl B TpaucnHIJ;HOHHO-HHBapHaHTHOH MO.L{enH C pe3ynh
TaTaMH MO.L{enu llerepceua H BeB:e/ 1 3/c uapyweuuoB: cuM
MerpueB:. B MO.L{enH HCllOllh3yeTCH CMeCh H30CKanHpHhiX 

H H30BeKTOpHhiX .L{HllOllhHhiX CHll: 

~ = _!__ ~ l x -t 4x t.t'., l}; r. Y"~ <ilr., Y (i'). /10/ 
2 i 'i ,-- l 0 1 1 fl 1 lfl J lfl 

B MeTo.L{e Ccl> ypaaueuue .L{llH 3HepruB: <-;; k B 3TOH MO.L{enu 

HMeeT BH.L{: 

1 + l<x + x )[~ (Z"; ) + ~ (z; )] + 
3 0 n k p k 

4 CL - <1 (- ) + -x x J (w ) J w 
9 0 n k p k 

0. /11/ 

CunoBhie _napaMeTphi Xo H x Bhi6uparorcg TaK, qro6hi B 
cneKTpe I B036y:>K.L{eHHH llOHBHllOCh COCTOHHHe C wk=O H 
npaBHnhHO onucblaanach 3ueprux El-pe3ouauca. Bhi.L{eneuue 
COCTOHHHH C wk=O COOTBeTCTByeT llOHBlleHHIO HeKOTOporo 
uurerpana .L{BH:>KeHHH. Hcnonh3YH $opManH3M, pa3BHTbiH B 
pa6oTaX /1 4, 15/, MO:>KHO HBHO 3allHCaTh HHTerpan .L{BH:>KeHHH 

B MO.L{enu llerepceua H BeB:e /B npu6nu:>KeHHH Ccl>/: 

(r) 
~i'(ll) = L b 7 L 

r=n,p jj' 

<i'IIPII i><n. -n.,> 
J J 

(f., -f. )2 
J J 

+ 11 
X [A.,.(/-()+ (-11 A.,.(-/-()] 

J J J J 

X 

/12/ 
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r~e A:,. onpe~eneHLI qepe3 onepaTOPLI po)K~eHHJI KBaJH· 
J J 

'laCTHU /'laCTH'IHO· ~LipO'IHLIX nap/: 

+ . 3 j 'm ' + I j - m 
A.,. (/1)='.}--- L C. 

1
a_, ,a. (-]) 

J J 2j' + 1 Jffi fl J m J- m 
/13/ 

a aeiTH'IHHLI br npe~cTaBITJIIOT co6oB: K03$<PHuHeHTLI HOPMH· 

pOBKH qaCTH'IHO- ~LipO'IHLIX aMniTHTY~ B COCTOJIHHH C c';';k =' () • 

CpaaHeHHe /12/ c BH~OM onepaTopa HMnynLca 

P = _l===L (j'\!plljl(n.-n.,l1A.
1 
•. (IL)d-1l

11 
A_,_(-11)] 

/1 2V3 I J JJ JJ /14/ 

noKa3LIBaeT, 'ITO OHH COBna~aiOT TOITLKO B cnyqae HC· 

nonL30BaHHJI ocuunnHTOpHoro noTeHUHana, Kor~a jc, -1. I = 
=nco 0. Cne,n.oBaTeiTLHO, B cnyqae HCnOITL30BaHHJI

1 
ITIOlloro 

peanHCTH'IecKoro o6onoqeqHoro noTeHuuana cocTOJIHHe c 

w k ~· 0 B MO,LJ.eiTHI 131 He COOTBeTCTByeT ,lJ.BH)KeHHIO U.M., 

XOTJI H MO)KeT CO,n.ep)KaTL B ce6e 3Ha'IHTeiTLHYIO ,lJ.OnlO 

",n.yxoaoro" cocToJIHHJI. llonyqeHHLIH peJynLTaT npe,n.cTaa

nHeTCJI O'leBH,lJ.HLIM, nOCKOITLKY B Cnyqae npOH3BOITLHOro 

noTeHuuana npocTOH aapuauueB: napaMeTpoa x0 H .\ HenL-

311 BOCCTaHOBHTL HapyWeHHOH CHMMeTpHH HCXO~HOrO ra

MHITLTOHHaHa. 

3. Pac"'etnbl u o6cyJKOeHue pe3y/lbmamoe 

qHCITeHHLie pac'leTLI 6LIITH npoBe,LJ.eHLI ,li.ITJI H30TOnOB 

Zr, Sn , Nd H Sn1 a o6nacTH 90:.:: A::; 150. HcnonLJoaancH 

o,n.Ho'laCTH'IHLIH noTeHuuan CaKCOHa- By,n.ca II 6/. O,n.Hoqac

TH'IHLIH 6a3HC BKITIO'IaiT BCe ,LJ.HCKpeTHLie H KBa3HCTaUHO· 

HapHLie COCTO.JIHH.JI B HHTepaane 3HeprHHOT -30,n.o+10 M3B. 
CnnowHoB: cneKTp He Y'IHTLiaancJI. BLI'IHcneHHJI npoao.n.unHcL 

B HeCKOITLKHX BapHaHTaX: B TpaHCIT.JIUHOHHO·HHBapHaHTHOH 

MO,LJ.eiTH, B MO,LJ.eiTH ll 31 npH 4JHKCHpOBaHHOM 3Ha'leHHH napa

MeTpa X • a TaK)Ke npu 3Ha'leHHH napaMeTpa x 
0 

= 0 
/B 3TOM cnyqae ".lJ.YXOBOe" COCTOJIHHe He OT ,n.enJieTCJI/. 

3Ha'leHHe napaMeTpa 

X = 300 A-si 3M3B <PM -
2 /15/ 

8 

I 
I 

\ 
I 

6LmO HaH,LJ.eHO H3 YCITOBH.JI, 'IT06LI 3HeprHH J B036y~eHHH 
c MaKCHManLHLIMH 3Ha'leHHJIMH B(El) ne)Kanu a o6nacTH 

3KcnepuMeHTaiTLHoro MaKCHMyMa El - pe 30HaHca/l 7 - 21 I . 
B MO,n.enull 31 3Ha'leHH.JI napaMeTpa xo H3BITeKanucL H3 

YCITOBHJI OT ,n.eneHH.II COCTOJIHH.JI C w=0. llonyqeHHOe OTHOWe

HHe napaMeTpoa - x I x 0 noKa3aHo Ha puc. 1. BH~Ho, '-ITO 

OTHoweHue HeperynHpHo JaBHCHT oT A, T.e. Xo HBn.JieTCJI 

cneuu4JuqecKHM napaMeTpoM ~n.11 Ka)K,n.oro .11,n.pa. PacqeTLI 

noKaJanu TaK)Ke, 'ITO HHTerpan nepeKpLITH.JI".n.yxoaoro"co

CTOJIHHJI H COCTOJIHHJI C (-;_; =' 0 B MO,LJ.eiTHII 31 paBeH npHMepHO 

0,9, T.e. cyweCTBeHHOe pa3ITH'IHe pa,n.HaiTLHOH 3aBHCHMO· 

CTH ,LJ.HnOITLHLIX CHIT /10/ H KHHeMaTH'IeCKHX KOppeiT.IIUHH 

/3/ * He MewaeT CJIITLHOMY nepeKpLITHIO 3THX COCTO.IIHHH. 

B cnyqae, Kor.n.a xo==O, -,n.yxoaoe"COCTO.JIHHe pacnpe,n.e

ITJieTC.JI no MHOrHM l- B036y)K)J.eHH.JIM, npH'IeM HH O.IJ;HO 

COCTO.JIHHe He CO.IJ;ep)KHT 6onee 30·40% npHMeCH ".n;yxa". 

Ha puc. 2 noKaJaHo pacnpe.n;eneHue".n;yxoaoro"cocTO.JIHHJI 

no cneKTpy B036y)K,IJ;eHHH, ycpe.n;HeHHOe no 3HepreTH'IeCKO • 

MY HHTepaany \u, = 1 M3B. Bu.n;Ho, 'ITO ".n;yxoaoe" cocTo.JI· 

HHe noKanHJyeTCJI a o6nacTH 3HepreTuqecKoro HHTepaana 

1i.uJO Me)K.IJ;y JI.IJ;epHLIMH o60ITO'IKaMH, a npHMeCH ",n;yxa" 

B o6naCTH El ·pe30HaHca OTHOCHTeiTLHO HeBeiTHKH. 

B ma6/l. 1 npuae.n;eHLI BLI'IHCITeHHLie a Tpex aapHaHTax 

3HaqeHHJI 3HeprHH H rnEl)l-COCTO.JIHHH B MaKCHMYMe ru· 

raHTCKoro pe3oHaHca. 0Ka3anocL, 'ITO nonpaBKH K 3Hep

rH.JIM, CB.II3aHHLie C BLI.IJ;CITeHHeM U.M., .IIBITBIOTC.JI He6onL· 

WHMH, XOTJI 3Ha'leHH.JI B(El) MOryT MeH.IITLC.JI B WHpOKHX 

npe.n;enax. 

B ma6/l. 2 npuae.n;eHLI Bbl'IHCITeHHLie HHTerpaJILHLie ce

'leHH.JI 4JoTOB036y)K,IJ;eHH.JI .JI.IJ;ep 

n Err 3 ntl 
a ,., f E a <EldE ~ ---- L uJk B(El , 0 ... 1} k 

n 911 c k 
/16/ 

PacqeTLI noKaJanu, 'ITO ce'leHH.JI, BLI'IHcneHHLie a TpaHc

ITJIUHOHHO-HHBapuaHTHOH MO.IJ;eiTH H B CJiyqae Xo"' 0 /6e3 

BLI.IJ;eiTeHH.JI U.M., HO C 3$4JeKTHBHLIMH 3ap.II,IJ;aMH/ XOpOWO 

*HanoMHHM, 'ITO pa.n;HaJILHa.JI 3aBHCHMOCTL /3/ onpe· 
.n;en.JieTC.JI rpa,n;HeHTOM noTeHUHaJia, T.e • .IJ;JI.JI ITOTeHUHaJIOB 
KOHe'IHOH rny6HHLI KHHeMaTH'IeCKHe KOppeiT.IIUHH HMelOT 
cyll(eCTBeHHO noaepXHOCTHLIH xapaKTep 1151. 
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1,6 ~ -~I X
0 

1,5 ~ 
Zr 

~ Sn 
1,4 

~ 
Sm 

1 ,J 

1.--...L..---1.1--1"---if l 1 I I I I IJ ...J..-~--.L--~---"-

90 94 118 122 144 148 A 

Puc. 1. OIIJHoweHue napaMempo6 -x /x0 6 pa3AU'IHbiX .ROpax 
npu ~uKcupo6aHHOM 3Ha'leHuu x jypa6HeHue /15//. 

cornacyJOTCA Me:>K.IJ.Y co6oii. HcKyccTBeHHOe Bbi.IJ.eneHHe 

.IJ.BH:>KeHHA u.M. no peuenTy 1 1 ~1 yxy)l.waeT 3TO cornacHe, 

'ITO HaH6onee 3aMeTHO .IJ.nA ce'leHHA a ,, . 
0TMeTHM, 'ITO ace Bbi'IHcneHHble -c~e'leHHA xopowo co

rnacyJOTCJI C 3KCnepHMeHTanLHbiMH )l.aHHbiMH. 

TaKHM o6pa30M, ecnH HaC HHTepeCyiOT HHTerpanLHLie 

xapaKTepHCTHKH El·pe30HaHCa, TO MO:>KHO He OT)l.enATb 

".IJ.YXOBOe" COCTOJIHHe, BBe)l.JI KHHeMaTH'IeCKHe 31}JclleKTHB

Hble 3apA)l.bl. fipH 3TOM o6ecne'IHBaeTCJI npaBHnLHOe OnH

caHHe HHTerpanLHoro ce'leHH• a0 , a ".D.YXOBble" 31}lclleKTbl 

B )l.pyrHX Ce'leHHJIX OKa3biBaiOTCJI He6onLWHMH. 0)l.HaKO 

B Ka:>K.IJ.OM OT.IJ.enLHOM I- B036y)K)l.eHHH '".IJ.YXOBble" 31}lclleKTbl 

He OT.IJ.enJIJOTCJI. HcKyccTBeHHoe OT)l.eneHHe ".D.yxa" no pe

uenTy/13/, noMHMO BBe)l.eHHJI HOBOrO napaMeTpa )l.nJI Ka:>K

)l.OrO Jl)l.pa, npHBO)l.HT K KOnH'IeCTBeHHOMY yxy)l.WeHHIO pe-

3ynLTaTOB. 

AHanorH'IHaJI CHTyaUHJI B03HHKaeT H TOr)l.a, KOr)l.a ra

MHnLTOHHaH CO)l.ep:>KHT KaKHe -nH60 H30CKanJipHble npHTJirH

BaiOIUHe )l.HDOnLHble CHnbl, He cornaCOBaHHble C noTeHUHa

noM. TaKHe B3aHMO.IJ.eiicTBHJI C.IJ.BHraiOT O.IJ.HO H3 I- -sol-

10 

o/o 

50 

30 

10 

0/o 
so 

JO 

10 

8 

8 

10 12 
'" w 

(M9B) 

' t f f f 

10 IZ 
'" w (M9B} 

Puc. 2. PacnpeOeAeHue "oyxo6ozo" cocmoJIHU.R 6 cAy'lae 
x0 =0 no cneKmpy I- 6036yJICOeHuii 6 .ROpax I l6Sn /66epxy/ 
u l4BsmkHu3y/. CmpeAKaMu noKa3aHo noAoJICeHue cocmo.R
Huii, ~opMUPYKJUIUX El-pe3oHaHc. 
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Ta6.1lll~W. I 

XapaKrepiiCTliKI! r- E036yll,lleHIIii E o6.naC'!'ll EI-peaoHBHca, E,'lllc.neHHble I ~ 
E pa3Jlll'IH!1X J,:o.nenax npw :ma'leHllll napaMerpa X =300 A-5 ~aB· cJM-2 [ 

~ 
wt<. ,l&:Jll B(e( o-1), e:t ...r l ~ ~ '(;)I ~ ~ ~ ~ ~ ij ~ ~ ~ ~ 

~po 1) 2 > J) 1) 2 > 3 > ~ ~:~:~ 
~ ~,..... O>~N O"<~'O>J.f! "<~'NC'? 

14,00 1),79 14,88 1,52 1,47 1,41 : , N ~ "'~ !;jf sal~ M ~ ~ ~ 
90 15,94 15,92 15,93 10,77 10,80 9,00 §' ~ ' 

Zr 16,76 16,63 16,75 4,73 4,23 3,63 ~ 1.9 -;:::; ~ ~ ~ H H ~ ~ ~ ; ~ ~ 
17,94 17,85 17,93 1,59 2,0) 2,79 ~ "'"'"' !;jf !;jf -.!' i'! 

0 0 

13,93 1),77 1),87 2,45 2,01 1,50 :;; ,..... 0 -.!< 0> H CO N -.!< H <.!"> <D ~ 
) 4 86 2 3) 2 34 >< <'? <'? <'? <'? 0> CO CO CO H H H C. 

14,88 14,7 1 , 1,2) , o :11 N • • • • • • • 
1 :Il I HHH HHHH NNN I» 

s.,l_r 15,71 15,67 15,71 12,05 12,23 11,01 :r .j "" ~· 
16,69 16,54 16,68 3,02 1,91 2,27 ~ ~ <XI ,..... g} 
17,92 17,83 17,91 1,11 1,59 2,07 N ! ~ ;; N ~ ~ ~ ;! g2 l:e g ~ ~ ~ ~ 
12,40 12,28 12,)6 ),20 2,75 2,37 ~ 111 ~ • ~ ~ H ~ ~ H H. N N N g 

.... C1> 1.{) "' 
0 12,84 12,64 12,81 1,14 1,52 1,34 151 ill '..: t£5 ~ lli 

12 Sn. 13,45 13,1o 13,31 1,88 1,68 1,19 -: 5i g ~ ~ ~ ~ g2 ~ ~ ~ ~ ~ ., d 
15,31 15,05 15,30 14,27 15,57 1),58 '() ~ "' H H H ~ ~ H ~ N N N (;' ij !S 
15,98 15,97 15,98 ),68 4,26 6,50 l1l 5; II c;) II ~ ~ 

E-<111 QOIJII 

11,50 11,40 11,49 2,45 2,19 3,71 .;>-~.... ;;;~~ ~~~~ i6~~ ~::lire. 
11,67 11,66 11,67 0,93 0,54 1,64 ~ 1 HHHH HHH ,~l:l: 
11,88 11,75 11,8s o,o5 1,35 o,OCJ ~ 'N :!! ~ e 

• I.{)<.OCO !:'-COO NH ::1 ia 
f'•< 12,08 12,00 12,05 10 8) 1,1) 1,14 $ CO CO CO H H N ~ <.0 I'D fB ~- l2 .,.s :a ~ H H H H H H H - ,... 

m 12,46 12,4o 12,46 3,51 4,02 3,12 C1> , :it ~ 
1),7) 1),54 1),65 ),50 ),20 2,)1 5 b ~ 1.{) <D !:'- !:'- 0> H 1.{) -.!' N 1.{) ~ f!l ill 

~ COCOCO HHNN <.0<.0<.0 15liil 
14,)9 14.35 14,39 1,5) 2,96 1,61 'g H H H H H H H ~ 6 ~ 
15,04 14,98 15,04 21,70 21,00 20,00 ~ IX! § :.:~ 

o ,..... I.{)Q-.1' <D-.!'N<D I.{)C")<.O 1510 
17,45 17,37 17,44 0,6) 0,81 1' 1) '"' "' • • • • • • • :t: i 

0 1:1:1 I.{)<.OC.O 0>0>0>0> HHH C1> ! 
>9< "' HHH ~ 

~ C1> 
fipmae'laHBe: I) 6ea BY.IleJieHllll ABHlleHHII u.M. ( X o = c) ; ~ '- 1:{ ~ 

2) l! '!'paHCJlRUIIOHHD-HHl!apHaHrHoA MOl!e.nH; gj 1 N' ~ <D. co. ';. "'· "<~'. "<~'. ';. c--. ~ ill !! :.: 
3) npll J.!l!llfBJW.nld!OM Bli.lleJieHllll .J!.EHllelllUl u.M. no peuenry pa6o- g; • 1.{) 1.{) 1.{) co co co co ~ :::::1 ::::1 ~ "' ! 

!I3F 0 '() 111 l=l 
TW • Q) N ,......,.... ........ 

ill 0-;:::; 1.{)•1:'-•CO• C\l,."":,<'!_q -.1'0>-.1' HNC'? 

6y~eHHi BHH3 no 3HeprHH, npH'IeM 3TO B036y~eHHe ~ 1.{) 1.{) 1.{) co co co m ~ ::::1 ~ <1> 

CHnhHO nepeKp:WBaeTCJI C COCTOJIHHeM, OfiHCWBaiOUUIM ,IJ;BH- '-< l.. t! ~ ~ ~ ~ E:' a 
>KeHHe u;.w. /eM., HanpHMep/2,3/ /. llpasHn&Hoe sw.nene- ~ o ~ ~ I'IJ ~ <J);:::;;: :' o.C/] i 

:s: St 0c-(...;J-'-D~C'(.~.:.- ... ~ Ill 
HHe JJ:BH>KeHHJI u;.M. Tpe6yeT He npocToi no.nroHKH napaMeT- ti? "' "' "' ~ ~ ~ ~ ..... ~ '" §' 
pa B3aHWOJJ;eiCTBHJI, 'IT06W nony'IHTh COCTOJIHHe C HyneBOi 

3HeprHei, a cornacoBaHHJI OCTaTO'IHWX B3aHMOJJ;eiCTBHi 

c o6ono'le'IHWM noTeHu;HanoM. 
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