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1 . BBEtlEHHE 

B 11 .2 1 pa3pa6oTaH MeTOA on~caH~H KonneKT~BHoro AB~me­

H~R B aTOMH~X HAPaX, OCHOBaHH~H Ha A~HaM~4eCK~X ypaaHeH~HX 
AnR pa3n~4H~x MoMeHTOB $yHK~~~ B~rHepa. TaM ~3Y4an~cb Kone6a­
H~H Bpa~a~~~XCH C$ep~4eCK~X HAep, B KOTOP~X Ae$opMa~~H B03H~­
Kana ~3-3a apa~eH~H. Uenb~ AaHHOH pa6oT~ HBnReTCH o6o6~eH~e 
nOAXOAa Ha cny4aH HAeP, ~Me~~~X CTaT~4eCKY~ Ae$opMa~~~. 

2. PABHOBECHA~ $0PMA ~tlEP 

CneAYH pa6oTaM 11 ·21, 3an~weM c~cTeMy A~HaM~4eCK~x ypaaHeH~H 

ADH TeH30pa ~Hep~~~ J IJ ~ TeH3opa AaBneH~H ll ij 

d2J 
ij --;t2 --2KiJ -2'U 1J -2ll 1J -2CiJ +4oiJ ,o, /2.1/ 

d n tJ 3 au 
- ,. ,.,...... J ,.., ---+ 

dt 
.l. I \rik --+ .c-jk 

k"'l axk 

rAe 

aul ' ____ , 
rhk 

-> 
~- " Ul = V, 

J 1J =fpxixJdr, 

n tj = I P iJ d-; • 
1 ... -> ... 

P1J "' -;; I w 1 w J t( r, p, t) d p , 

WI =Pi -mui' 

I L. L/ 

r( t, p 't) - ¢YHK~~H B~rHepa' ncr' t) - nnoTHOCTb 4~Cll_il ~a­
CT~~, m - Macca HyKnoHa, p "' m . n- Maccoaa.A nnoTHoCTb, u ( r ,t) = 

1 -+ -+ __..._. .... -+ 
=- J pf(r,p,t} dp- none KonneKT~BH~x cKopocTeH, K 1J = fpu 1•

1
dr-

p ... ... ... 
TeH3op K~HeT~4ecKoH 3Hepr~~ HAPa, 'lJ 1j = 8ij fn(r) U(r} dr - TeH-

30P o6beMHOH 3Hepr~~, U(~) - .AAePH~i-1 noTeH~~an , 
1 ... ... ... 

= "2 JxJ n(r} U(r) s1 dS 

alj 

- TeH30P noaepxHoCTHOH 3Hepr~~. B 3TOM 

~HTerpane .AAePH~H noTeH~~an MOmHo annpoKC~M~poaaTb noaepxHocT­
H~M HaTHmeHHeM /CM. 11 •2//. 

~
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1 ... ... 
ctj = 2 Jfq(r) q(r') 

(x 1 -x;)(xJ -xj) 

-+ ... 3 
I r- r' I 

... ... 
dr dr' 

TeH30P KYiloHoacKoi'i :mepnn1 ( q (r) = n Ze /A - 3aPRAOBaR nnoT­
HocTb , A - aTOMHbli'i sec, Z - l.IHCilo npoT'bHoB, eP - 3aPRA npoTo­
Ha). 

PaeHoeecHy~ $OPMY RAPa MO~Ho onpeAen~t~Tb c noMo~b~ cTa~Ho­
HapHbiX peweHHH ypaeHeHHH /2.1/, /2.2/. PaccMOTPHM npocTeHWHH 
CJlyl.laH, KOrAa B COCTORHII11!1 paBHOBeCHR TOKIII B RAPe OTCYTCTBY~T, 
T.e. u(r, t) = 0. TorAa ypaBHeHHe /2.2/ YAOBJleTBOPReTCR To~­
AeCTBeHHO, a 1113 /2.1/ nony~.~aeM: 

n iJ - 2 u 11 + c 11 + 'll 11 = o . /2.3/ 

DYAeM Cl.IHTaTb RAPO KanneH 111AeaJ1bHOH ~111AKOCTII1 C ~e3K1!1M KpaeM, 
~t~Me~~eH $OPMY 3nn~t~nco~t~Aa c nonyocRMH a 1 , a 2 , a 3 • a 3 = a~ (1 -

-! Bcosy), a~ •
2 
=a~ (1- ! Bcos (·y ± 120 °)) , 8- Ae$opMa~HR, ·y­

napaMeTp HeaKcHaJlbHocTH, a
0 

$~t~KcHpyeTCR ycnoe~t~eM coxpaHeHHR 

RAepHoro o6oeMa: 
3 2 

a
1 

a2 a
3 

= R = r0 A (ro = 1,2 IbM) /ll,2/. 

B 3TOM cny1.1ae ace HeA~t~aroHanbHble KoMnoHeHTbl ypaeHeHHR /2.3/ 
YAOBJleTBOPR~TCR TO~eCTBeHHO 111 /2.3/ np~t~o6peTaeT BillA: 

n 11 -2uu +Cu +'ll=O /2.4/ 
(1=1,2,3). 
$opMYJ1b1 AilR Cii 111 O'ii noJlyl.leHbl B pa6oTax 13•4/ 111 np~t~BeAeHbl TaK­
~e 8 11,21. 

B cny1.1ae c$ep~t~l.lecKoro RAPa I 8 = 0/ ece TPH ypaeHeHHR /2.4/ 
coenaAa~T: 

n 0 - 2u ( 0) + c ( 0) + 'll = 0 . /2.5/ 

3AeCb u(O)= : 11TR
2

, C (0) =:X 77TR
2

, 

X = 211q2R3 /15T - napaMeTp Ae11HMOCTH, T- K03~111~HeHT noeepx­
HOCTHoro HaTR~eHIIIR /1/ • n

0 
MO~HO Bbi41!1CJ11!1Tb B npoCTeHIUeM npi!16J1111-

~eH1!1111 AilR $YHK~Ii1111 pacnpeAeneHHR /$epMH-CTyneHbKa/: no= 

= _!_ Amv; = Ab 2 ( 971) 213 
/ ( 20 mr~), rAe V F - CKOPOCTb $epMII1. 

5 . 
8bll.IHTaR ypaeHeH~t~e /2.5/ 1113 /2.4/, nony1.1aeM: 

·n
11 

=2(u
11 

-u(O)) -(Cii -C(O)) +n 0 • /2.6/ 

3TO COOTHOWeHHe Ol.leHb XOPOWO AeMOHCTpltlpyeT POilb pa3J11114HbiX TeH-
30POB B B03Hii1KHOBeH1!1111 CTaTHl.leCKOH Ae$opMa~ll1111 aTOMHbiX RAep. 
Bo-nepBbiX, OTMeTHM OTCyTCTBHe TeH30pa 06beMHOH RAePHOH 3Hepr1!1111. 

2 

J 
i 

.,. 

CneAoeaTenbHo,oH He 111MeeT HHKaKoro 3Hal.leHII1R np111 on~t~caH111111 $opMbl 
RAep. 5onee Toro, Mo~Ho noKa3aTb, l.ITO KynoHoBCKHe 111 RAePHble 
noeepXHOCTHble CII1Jlbl TaK~e He RBJlR~TCR onpeAeJ1R~~111MI!1 AilR B03HHK­
HOBeHII1R cTaTII1l.leCKOH Ae$opMa~~~~~~~. AeHcTBII1TenbHo, paccMoTpii1M pa3-
HOCTb KaKHX-1111160 ABYX ypaBHeHHi'! 1113 /2.6/: 

·nu -nss= 2<uu - 0 33) -(Cu. -Css) · /2.7/ 

Ecn~t~ nono~HTb TeH30P AaBneH111H 11130TponHbiM, 'r. e. ·n 11 = ·n 22 = n 33, 
TO /2.7/ CBOAIIITCR K 

2{a -a )-(C -C )=0. /28/ 
l!li 33 1ll 33 . 

B pa6oTe' 11 6blno noKa3aHo, l.ITO KpoMe Tpii1B111aJlbHoro peweHHR 8=0, 
3TO ypaBHeH111e HMeeT TaK~e peweHII1R C 8 f. 0. 0AHaKO OH111 B03MO~-

Hbl TOJlbKO np111 BeCbMa 3K30TII1l.leCKII1X 3Hal.leHII1RX napaMeTpa AeJ1111MO-

CTII1: X > 1 AJlR cn~cHyTbiX c$ep0111AOB 111 X > 0, 89 AI1R BbiTRHYTbiX 
c$epoii1AOB. TaKHM o6paaoM, npaKTHl.leCKII1 AI1R ecex cy~ecTBY~II1x 
RAep npeAnOilO~eHHe 06 11130TPOnHOCTII1 TeH30pa AaBJ1eHII1H OAH03Hal.IHO 
BeAeT K c$ep~t~l.lecKoH $opMe. Ae$opMa~HR B03MO~Ha TonbKO np111 aHH-
3oTponHoM TeH3ope AaBJleHHH. 

np~t~HRTO Cl.III1TaTb, l.ITO nepaonpii14111HOH Ae$OpMa~ll1111 RBJlR~TCR 

o6onol.le4Hble 3$$eKTbl/5/ • Mbl Mo~eM yTol.IHII1Tb 3To nono~eHII1e, 3aMe­
THB, l.ITO B o6pa30BaH111111 CaM111X o60J10l.leK rnaeeHCTBy~~y~ POilb Hrpa­
eT onepaTop KHHeTHl.leCKOH 3Heprll1111, TaK KaK AHaroHaJlbHaR l.laCTb 
I<On.:iui.Jd 1-\di:Uit::HH~ eCTb He l.ITO lfiHOe, KaK CPeAHee 3Hal.leHII1e 3TOrO 
onepaTopa. 

BocnOJ1b30BaBWII1Cb KaKoH-1111160 peallii1CTII1l.leCKOH MOAellb~ OCHOBHO­
ro COCTORHIIIR /cKa~eM, CXeMOH H~t~JlbCOHa/, MO~HO 6b1J10 6bl paCCl.IH­
TaTb n11 111 noToM 1113 /2.7/ onpeAe11111Tb Ae$opMa~~~~~ RAPa. Ho ~enb 
3TOH pa6oTbl APYraR, no3TOMY Mbl 6yAeM 6paTb 8 1113 3Kcnep~t~MeHTa, 

a 3aBII1Cii1MOCTb n 11 OT Ae$OpMa~ll1111 6yAeM onpeAeJlRTb 1113 /2.6/. 

3. CnEKTP KBAAPYnOnbH~X KOnE5AHH~. 
PACI!IEnnEHHE fKP 

B pa6oTax 11 •21 6blno noKa3aHo, l.ITO AI1R onpeAeneHII1R co6cTeeH­
HbiX l.laCTOT KBaAPYnOJlbHbiX KOile6aHII1H RAPa AOCTaTOl.IHO 1113Y4111Tb 
eap11a~~~~~~~ ypaeHeHII1H /2.1/, /2.2/: 
1 •• 
2' V ij - TT ij + 2u ij - 8 C ij - 8'll ij = 0 , 

5 n.1 +--en 
rnA U 

vJ.• 
a2 

i 

+ n JJ 
v l,j 
a~ 

J 

) = 0. 

/3.1 I 
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... ... 
3AeCb vij = vt,j + VJ,! ' vi,J(t.) =fpeixjdr ' ~(r,t) -Mance 
CMe1J4eH11e 3neMeHTa f!AepHOH MaTepl111, 1T ij = S'fl !j - BapHa1..111fl TeH-
30pa AaBneHI1H. TeH30P~ ouij 11 sci. RBnR~TCfl n11HeHH~MI1 KOM611Ha-
1..111f!MI1 (j>yHK1..111H V ij /1 -41. J 

nocneAHee ypaeHeHI1e noKa3~BaeT, 4To e c11cTeMe 11MeeTCfl 11HTer-
pan AB11>KeH11fl 

,., iJ + m~ ('ll 11 ~ 
a2 

I 

vi . 
+ n Jj --·1-) = const. 

a2 
j 

/3.2/ 

Ero TonKoBaHI1e o4eB11AHO: Ae(j>opMai..II1R RAPa e KOH(j>l1rypai..II10HHOM 
npOCTpaHCTBe (Vi, j ) Hel136e>KHO BeAeT K Ae(j>OpMal..ll111 B 11Mnynb CHOM 
npocTpaHCTBe (nij) , KOTOPY~ npi1Hf!TO Ha3~BaTb Ae(j>opMal..ll1eH no­
eepxHOCTI1 (j>epMI1 16( Hac 11HTepecy~T nep110A114eCKI1e eo epeMeHI1 
peweHI1fl Vi,j (t) = Vi,j eivt , 1Tij (t) = 1Tfj eivt , n03TOMY MO>KHO 
nono>KHTb const = 0. 

AnR aKcl1anbHO-CI1MMeTpi14H~x RAeP ( a1 = a2 ) c11cTeMa /3. 1 I pac­
naAaeTCR Ha TPI1 He3aBI1CHM~X nOACHCTeM~. 

Aee nepe~e onpeAenR~T MOA~ nono>KI1TenbHOH Cl1rHaTyp~, 

y-MOAY: 

1 It~ ,-; \ I U " \ • 22 I 

C)($:- _$';_ \.._(~(". -~r. \-0 - 2 \ • 11 - • 22 I --.1 \ 'llll -' --u --22'''--11 - 22' 

/3.3/ .. 
- V12 - 2a 1 v 12 - 4ou 12 + 28C12 = o. 

11 {3-MOAY: 
1 .. .. .. 

-2(Vllll +V22 - 2 V33) -at (Vlt +V22) + 2asV33-

-2 (8a
11 

+ 8u
22 

- 2oa 33 ) + (oClJl + oC 22 - 28C 33 ) = 0, /3.4/ 

1 .. 
- 2 V 33 -a 3 V 33 - 2 8u33 + 8C3 3 + o'll = 0 • 

TpeTbR noACHCTeMa 
30BeM ee a-MOAOH: 

on11c~eaeT MOAY OTPI11..1aTenbHOH C11rHaTyp~ - Ha-

-V13 -(a1 +a 3 ) V13 -48a
13 

+2oC13 =0, 

/3.5/ 
- v 23 - (a 1 + a 3) v2 3 - 4 ou 23 + 2 ac 23 = 0 • 

4-

~ 

-'# 

' l 

3Aecb BBeAeH~ o6o3Ha4eH11R: 

5U 11 5D
33 all = ' a3 = 

mAa
2 

mAa2 
1 3 

OocneAHee YPaBHeH11e CI1CTeM~ /3.4/ HY>KHO n11wb np11 0n11caH1111 MOA 
C>KaTI1R. B cnY4ae HeC>KHMaeMo.:i RAepHoH MaTep1111 oHo 3aMeHReTcR 

3 

cooTHoweH11eM I V 11 I a~ = 0, KOTopoe cneAyeT 113 ycnoBI1R HeC>KH-1= 1 MaeMOCTiit Ill. 

B~pa>KaR Bafj 11 891J 4epe3 v1j ' nony4aeM (j>OpMyn~ AnR 4aCTOT a-, {3- 11 y-Kon~6aHI111 

2 
va = 2o + a 1 + a

3 
, 

2 2R 
3 

15 T r.w m m 
Vfj=2{a1+-:;-( 4a2(U1+;c13-2;,oll)-

1 

13.6! 

2 2R3 15T 
-77q (2B -B )}+[ 2a +--[ -(2<f -

lll 13 3 P 
4
a2 3 

3 
13.71 

2 2 2 as as -3$33 + $ 13) - 77Q (3B 33 - B13 )J] ~- l/(1 + 2 """-2) 
a 1 a1 

2 
vy =o1 +2a

1 
, 

13.8! 
rAe <f 1, (I 11 , $ iJ , B !J - 11HAeKcH~e CI1MBon~, e~nl1caHH~e e pa-6oT ax /1-4'; 

2R
3 

15T 2 4R3 15T r.w 2 
a=P(""T(f13- 77 q 8 t3), a1 =-p-<~ull- 77q 8 u> 

Ha PI1C. 1 noKa3aHa 3aBI1C11MOCTb cneKTpa a-, {3-, y-Kone6aH11H 
OT Aeel>opMa41111 RAPa 8 A11R cnn~cHyT~x (a 

3 
<a 

1 
=a 

2
) 11 B~TRHYT~x 

(a 3>a 1 =a2 ) GCI>epoi1AOB. KaK BI1AHo, Hanl1411e Aeel>opMa41111 npl1eo­
AI1T K pac114enneH11~ rl1raHTCKoro KBaAPYnonbHoro pe3oHaHca /rKP/. 
H3BeCTHo, 4TO CTaT114ecKaR KBaAPYnOJ1bHaR Aeel>opMai..I11R He CH11Ma­
eT B~PO>KAeH11R COCTORH11H rKP nOJ1HOCTb~: MOA~ C npoeK411RMI1 yr­
noeoro MOMeHTa Ha OCb CI1MMeTPI111, paeH~MI1 K 11 -K/ I K I = 1 :2/, 
11Me~T OAI1HaKoBy~ 3Heprl1~. 0o3TOMy M~ Ha6n~AaeM Tpl1 BeTBI1 
B cneKTpe rKP, Ka>KAOH 113 KOTOp~x MO>KHO nocTaBI1Tb B COOTBeTcT­
BI1e onpeAeneHHoe 3Ha4eH11e I K [ • 

5 
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... TIItt'(Tiole CtiiiiOC"YTiole 
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a. I . I I I I I I s 
1,5 1 0,5 0 0,1 0,5 0.7 

PHc. I. 3aBHCHMOCTb crreKTpa rKP OT Ae~opMaUHH HAPa 8. 

rn_ c _. _ 
l U. UJL U£.1U • 

-f'OI "' '~"'" ....... 151 u- utt \"-\u-t)) ~
7

W¥1i-Jt.:C1Ylt::: 1 1\.l ~d L'i~ 1 gtlpU!JMd.l.J..t1.l1. 

3JieMeHT ,lle~OpMaUHH 

( 161 

96Mo 0 
lOOMo 0,19 
14~d 0 
160Nd 0,23 
144gm 0 

162Sm 0,26 
154Sm 0,28 

164Dy 0,28 
174Hf 0,25 
2so 0 0,22 

6 

WHpHHa 

fKP 3KCn 

M3B 

4,8±0,6 111 

5,1±0 5 111 

3 8 117 

5:o±o,2 171 

3 9+0 2 181 . , . 
5 4 111 

• 
2,4±0,2191 

4 3+0 2181 

4. 7~0· 3181 

5 ' 5111 
• 

3 7 +0 3 191 . - . 

YmHpeHHe rKP 

fKP 3KCn 

M3B 

0,3 

1,2±0,2 

0,4±0,3 
0,8±0,3 

0, I 
1,3±0,3 

YmHpeHHe 

rKP reop 
M3B 

I ,0 

I ,0 

I , 2 
I , 3 

I , 3 
I , I 
0,9 

··~ ,., 

~ 

• 

Pae~enneH~e fKP 3a e4eT Ae$opMa~~~ 3Kenep~MeHTanbHO npoRs­
nReTeR a ero yw~peH~~. Ben~4~Ha yw~peH~R, nony4eHHaR a Haw~x 
pae4eTax, ena6o MeHReTeR oT RAPa K RAPY /eM. Ta6n~~y/ H eo­
eTaBnReT a epeAHeM 1 M3B, 4TO eosnaAaeT c 3KenepHMeHTanbH~MH 
AaHHbiMH / 7 - 91 . 

4. BEPOHTHOCT~ E-2 nEPEXO~OB 

~nR pae4eTa npHBeAeHH~X sepORTHOeTe~ 3neKTpOMarHHTHbiX nepe­
XOAOB HenOnb3yeM TeOpH~ nHHe~HOro OTKnHKa/lO~ 8 eny4ae B03My­
~eHHR W(t) = Q e-lvt + Q+ e+ivt HMeeM: 

2Jt .... 2f,.L 2 
B ( E2; E 0 -. E0 ) == I < 1/J I Q II/I > 1 = 

n 2p. 0 /4.1/ 
= lim ii (v- v ) <1/J' I Q e-iv tii/J'>. 

11
_,

11 
n o 2f..L o 

n 

3Aeeb 1/JO H 1/J - HeB03My~eHHble BOnHOBble $YHK~HH OeHOBHOrO H 803-
6 n w .~' Y>KAeHHbiX eTa ~HOHa PH~X eoeTORHHH j 'f' 0- B03My~eHHaR BOnHOBaR $YHK-
~HA oeHOBHOrO eoeTORHHRj 11 = (E - E0 )/~ - HOpManbHble 4aeTOT~ n n 
eHeTeMbl, 4epTa 03Ha4aeT yepeAHeHHe no HHTepsany apeMeHH, MHoro 
6onbweMy, 4eM 1/v, v - 4aeToTa BHewHero nonR. 

;:_ el> Z _2 •• -------- ··----- ··---... 2l.t - -A- • £ 2l.t VII\,..tJU I VtJ r\.CCtl-lJ.IJIIVJIDnUt U ~JICI'\. I ...,l'I""1C\,.r\.VI U MVMCM-

Ta, Y2f..L - e$epH4eeKHe $YH~~~~. 
MaTpH4Hbl~ 3neMeHT <1/J'IQ II/I'> MO>KHO onpeAenHTb, He Bb14HenRR 

w {) 2j.t 0 
BOnHOBbiX $YHK~HH eHeTeMbl; 

,... -+ -+ A -+ 
<1/J''Q II/I'>=JI/I'*(r~t)l/l'(r,t)Q dr. 

Q I 2f,.L Q Q Q 2p. 

3aMeTHM, 4TO 1/J'*(r,t) rJ,'{t,t) = n' /H3 onpeAeneHHR MaTpH~bl nnoT­
HOeTH/, 0' = ng + 8n i n~ - nnoTHOe Tb B paBHOBeeHOM eoeTORH~H. 
TorAa 

A -+ A .... ~ A 4 

<t{!'jQ 2"11/J'>=(n0 (r)Q 2 dr+(8n(r,t)Q 2 dr. 
0 ,. 0 p. f..L 

/4.2/ 

nepBbl~ HHTerpan a 3ToM s~pa>KeHH~ npH yepeAHeHHH no speMeHH 3a­
HynReTeR. TaK\o1M o6pa3oM, MaTpH4H~~ 3neMeHT <1/1' I ·Q2j.t 11/J' > 3anH­
eblsaeTeR a TepMHHax Haw~x KonneKTHBHbiX nepeMe~Hblx: 0 

< 1/1~1 Q2j.t J $~ > = l)Q2j.t • /4.3/ 
w w 6 w v /11 l)Q 2f,.L RBnReTeR 11HHeHHOH KOM HHattHeH i,j 

{7' Ze 
BQ = - v ...:.. P < vlt + v.22 - 2 v sa > • 20 fT A-A 

. HanpHMep, 

7 



HanH4He BHeWHero nonR npHBOAHT K TOMy, 4TO ypasHeHHR ABHme­
HHR /3.1/ CTaHOBRTCR HeOAHOPOAH~MH: 

V1J -2n1j +48u1J -28C1J -28'U 1J = 

=-Jn(xJ 
aw(t) 

a xi 

aw(t) .... 
+X 1 ---) dr. 

ax j 
YpaBHeHHR /3.3/-/3.5/ npHo6peTa~T BHA: 

1 - .. 2 - 2 ( V 11 - V 22 ) - • •• = 2 K a1 cos 11 t , 

- v12- ··· = 2K a~ sin 11 t ; 

1 - .. .. 
- 2 ( v u + v 22 - 2 v 33 ) 

= 2 41( (a~+ 2a~) cos 11t; 

- v 13 - ••• 
2 2 

= - K ( a 1 + a 3 ) cos 11 t , 

.. 
- v2s- ··· = - K ( ai + ai ) sin 11 t ; 

K = ZeP J 1~77 

/4.4/ 

/4.5/ 

/4.6/ 

/4.7/ 

YpaBHeHHR /4.5/-/4.7/ OTflH4a~TCR OT /3.3/-/3.5/ flHWb HeOAHOPOA­
HOCTb~ B npaBOH 4aCTH. Paapewafl /4.5/-/4.7/ OTHOCHTeflbHO V.j, 

,.. 1 

HaXOAHM MaTpH4Hble 3neMeHTbl <t/J~I Q lt/J~>H onpeAeflReM npHBeAeH-
Hble sepoRTHOCTH E2-nepexoAOB AnR a~ ~ H y-MoA: 

B(E2;Ea .... Eo>=l<t/J jQ It/! >1 2 = 
a 2t. 0 

2 2.L. 
3 Z epn 2 2 

=- (al +8s)' 
877 mA11 

/4.8/ 

a 

,.. 2 
B ( E2 ; E Q .... E

0 
) = I < 1/J I Q I t/1 > I = 

fJ ~ 20 0 

1 z2e 2-ti =-- p 477 mAll~ (ai + 2ai) • 

/4.9/ 

.8 

\\' LU 

A 2 
B ( E 2; E y .... E0 ) = I < t/JY I Q22 I t/1 

0 
> I = 

I 4. 1 0/ 
3 z2e;t 2 =------a. 

4 77 mAv 1 
y 

Ha pHc.2 noKa3aHa aaeHCHMOCTb npHBeAeHH~x sepoRTHOCTel1 E2-
nepexoAOB OT Ae$oPMa~HH RApa. 

fKP, paCC4HTaHHbiH B paMKaX Hawel1 MOAenH, HC4epnb1BaeT 100% 
3HepreTH4eCKH B3BeWeHHOro npaeHna CYMM/ll~ ~H4erO YAHBHTenbHO­
ro B 3TOM HeT, nOCKOflbKY ypaBHeHHR ABHmeHHR 6blnH HanHCaHbl HMeH­
HO AflR KBaApynonbHOro MOMeHTa RAPa. 

BIE2,E -E.l 1 

.WTIIttyTiole cniiiOCHYTwe 
o.a 

0.1 

"& s 
0,5 0 0,1 0,5 0,7 

PHc.2. 3aBHCHMOCTb npHBegeHHbiX BeponTHOCTeH E2-nepexo­
AOB oT 8. BepoHTHOCTH npHBegeHbi B egHHHn;ax B

0
, B

0 
= 

2 
= 6,89 __ z_ Bw, rge Bw- egHHHn;a BaHcKon!}la/11/. 

A7/6 

5. 3AKI1104EHHE 

npeAnomeHHaR B pa6oTaxll,2/ MOAenb AaeT AHHaMH4eCKHe cooT­
HOWeHHR Aflfl pa3flH4HbiX HHTerpanbHbiX xapaKTepHCTHK RAPa, TaKHX, 
KaK 3fleKTPOMarHHTHble MOMeHTbl, TeH30P AaBneHHR H T.A. AHanH3 
CTa~HOHapHbiX peweHHH 3THX ypaBHeHHH n03BOnReT CAenaTb BbiBOAbl 
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o paeHoeecHoH $OpMe aToMH~x ~Aep. B pa6oTe npoeeAeH TaKOH aHa­
nHa H noKa3aHO, 4TO cy~eCTBOBaHHe CTaTH4eCKOH Ae$opMa~HH 803-
MO~HO TOnbKO npH aHH30TponHOM TeHaope AaBneHHH. npeAnono~eHHe 
0 ero H30TPOnHOCTH HeH36e~HO npHBOAHT K C$ePH4eCKOH $OpMe. 
Ha OCHOBaHHH 3TOrO CAenaH B~BOA 0 pewa~~eH ponH onepaTopa KHHe­
TH4eCKOH 3HeprHH B B03HHKHOBeHHH ~AepH~X o6ono4eK. 

B paMKax MOAenH B~4HcneH~ 3HepreTH4eCKHH cneKTP H npHBeAeH­
H~e eepo~THocTH E2-nepexoAoB, a aaBHCHMOCTH oT Ae$opMa~HH ~Apa, 
An~ B~T~HYT~X H cnn~CHYT~X $OpM. 

MoAenb npeACKa3~BaeT pac~enneHHe rKP H3-3a Ae$opMa~HH 
Ha TPH BeTBH, COOTBeTCTBy~~He TpeM npoeK~H~M yrnoeoro MOMeHTa 
Ha OCb CHMMeTPHH ~Apa. 3KcnepHMeHTanbHO 3TOT 3$$eKT npo~Bn~eT­
C~ B COOTBeTCTBy~~eM YWHpeHHH rKP B Ae$opMHpOBaHH~X ~Apax. 
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C llOMO~biD MeTo~a MOMeHTOB pacC~HTaHW 3HeprHH H B/E2/­
~aKTOphl rHraHTCKHX KBa~pynonbHhlX pe3oHaHCOB /fKP/ B 3aBHCH 
MOCTH OT Ae~opMa~HH, B~HcneHHoe pac~enneHHe 3HeprHH fKP 
xopomo cornacyeTCH c Ha6nro~aeMhlM 3KCnepHMeHTanbHO ymHpeHH­
eM rKP. lloKa3aHa onpe~enHro~an ponb onepaTopa KHHeTH~ecKoH: 
3HeprHH B B03HHKHOBeHHH CTaTH~eCKOH ~e~opMa~HH aTOMHhlX 
n~ep. 

Pa6oTa BhlnonHeHa B lla6opaTOPHH TeopeTH~ecKoH: ~H3HKH 
OHHH. 
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The energies and B(E2)-factors of giant quadrupole re­
sonances (GQR) in dependence on deformation are calculated 
in the framework of the method of moments. Splitting of 
GQR energy obtained here is in good agreement with the 
experimental values of broadening of GQR. The leading role 
of operator of kinetic energy in originating of static de­
formation of atomic nuclei is demonstrated. 
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