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CBOHeTBa B~eOKOne~a~HX B036Y~AeHH~X eoeTO~HHH AO eHX nop 

H3y4anHeb e y4eTOM, KaK npaBHnO, 3~~eKTHBH~X eHn B KaHane 

4aeTH~a-A~PKa /eM., HanpHMep, 111• rAe npeAeTaeneH~ pe3ynbTa

T~, nony4eHH~e B KBa3H4aeTH4HO-~OHOHHOH MOAenH/. 3TO o6yenoe

neHO TeM ~aKTOM, 4TO HaKonneHH~e AO eHX nop 3KenepHMeHTanbH~e 

AaHH~e eB~3aH~ rnaBHWM o6pa30M e 4aeTH4HO-A~P04H~MH KOMnOHeH

TaMH BOnHOB~X ~YHK~HH BWeOKOB036Y~AeHHWX eoeTO~HHH /HanpHMep, 

eepo~THOeT~MH B036Y~AeHH~ rHraHTeKHX MynbTHnOnbH~X pe30HaH

eos/. B noeneAHee epeM~, OAHaKo, no~eHnHeb AaHH~e no (p,t)

peaK~HH, KOTOpWe Aa~T HH~OpMa~H~ 0 B036Y~AeHHH rny60KOne~a~HX 
" I ABYXAWP04H~X eoeTORHHH 2'31. B 3TOM npo~eeee He HeKn~4eHo npo-

~eneHHe B3aHMOAeHeTBH~ e KaHane 4aeTH~a-4aeTH~a. HanpHMep, 

aBTOPW pa60TW /.:./ Aena~T B~BOA, 4TO eenH4HHY ee4eHH~ (p, t) -pe

aK~HH e B036Y~AeHHeM 2~-eoeTORHHH KOHe4HOro ~Apa MO~HO OnHeaTb, 

nHWb Henonb3YR KBaApynonbHOe B3aHMOAeHeTBHe B KaHane 4aeTH~a-

4aeTH~a. BnH~HHe 3TOrO B3aHMOAeHeTBH~ Ha eeoHeTBa HH3Kone~a-
w /4-14/ 6 

~HX eoeTORHHH H3y4anoeb MHOrHMH aBTOpaMH . OnbWa~ Heon-

peAeneHHOeTb ey~eeTByeT, OAHaKO, OTHOCHTenbHO KOHeTaHT B3aHMO

AeHeTBHR a 3TOM KaHane. B HaeTOR~ee epeM~ HeH3BeeTHa Ta 

xapaKTepHeTHKa ~AePHWX B036Y~AeHHH, KOTOpaR OAH03Ha4HO 6wna 

6W eBR3aHa e KOMnOHeHTaMH eHn 9 KaHane 4aeTH~a-4aeTH~a. no3-

TOMY eonpoe o KOHeTaHTax e pa6oTax 14- 141 pewane~ no-pa3HoMy. 

TaK, a17l KOHeTaHTa 4aeTH4H0-4aeTH4HOrO B3aHMOAeHeTBH~ MeHR

naeb An~ pa3HWX B036Y*AeHHH. B141 
OHa onpeAen~naeb Ha OeHOBe 

16 8 9/ 
npaeHnbHoro onHeaHHR ee4eHHR (p, t) -peaK~HH. B ' ' KOHeTaH-

TW KBaApynOnbHOro enapHBaHHR eBR3WBanHeb e KOHeTaHTaMH 06W4HO

ro enaPHBaTenbHoro e3aHMOAeHeTBHR. B 3TOM eny4ae e epeAHHX 

2 

... 

H T~men~x ~Apax np-B3aHMOAeHeTBHe B KaHane 4aeTH~a-4aeTH~a 

OTeyTeTByeT. B112 • 13~3y4eHa ponb 3Toro B3aHMOAeHeTBH~ H eAe

naH B~BOA, 4TO OHO ey~eeTBeHHO BnH~eT Ha eBOHeTBa HH3Konema-
w B 6 /4,11.14/ 

~HX eoeTO~HHH. HeKOTOp~X pa OTaX HenonbsyeTe~ npeA-

nono)!(eHHe, 4TO Bee KOHeTaHTbl paBHbl, TO eeTb knn = k np,. kpp 

B1151 HeeneAOBanaeb ponb yenOBH~ eaMoeornaeoBaHH~ B KaHane 

4aeTH~a-4aeTH~a npH ~OPMHpOBaHHH eaMbiX HHmHHX KonneKTHBHbiX 

eoeTO~HHH Ae~OPMHpOBaHH~X ~Aep. 

B HaeTo~~eA pa6oTe HeeneAOBaHo, KaK npo~en~eTe~ esaHMo

AeAeTBHe B KaHane YaeTH~a-yaeTH~a npH 6onee e~eoKHx lAo 30 M3B/ 

3HeprH~x eos6ymAeHH~. B npH6nHmeHHH xaoTH4eeKHx ~as nony4eHo 

ypaBHeHHe An~ 3HeprHH B036ymAeHH~ B eny4ae, KOrAa B raMHnbTO

HHaH B KaHane 4aeTH~a-A~pKa BKn~4eH~ H30BeKTOPH~e H H30eKan~p

H~e MynbTHnOnbH~e CHn~, a B KaHane 4aeTH~a-4aeTH~a KOHeTaHT~ 

MynbTHnonbHbiX eHn knn , kPP , k np He paBHbl APYr APYrY. B 

4HeneHH~X pae4eTax, KOTOp~e B~nonHeH~ AnR H30TOnOB eaMapHR, 

IAr Ml""\ n L -,1""\D::) nl""\r L n no MMI'""\ ni""\'UIOUIAO It fill- )l pp -It llp _\r ~ nnrl.l'r'\rH .. V\1 
- - - - - - .--- - r1 

+ 
An~ 3THX H30TOnOB HecneAOBanHCb 2 -eoeTORHHR, TO KOHeTaHTa kA 

noA6Hpanaeb, KaK H e 114~ TaK, 4To6~ eornaeoeaTb e 3Kcne-

PHMeHTanbHbiMH AaHHbiMH 3HeprHH 2~-eoeTo~HHA H HX B(E2)-eenH4H

Hbl. KpoMe Toro, e pa6oTe o6eymAaeTe~ B03MOmHoeTb npoReneHH~ 

B3aHMOAeHeTBHR B KaHane 4aeTH~a-4aeTH~a B ~.~ -peaK~HH. 

AoeTaT04HO o6~He ypaeHeHH~ An~ 3HeprHH H eTpyKTYP~ OAHO

~OHOHH~x B036ymAeHHH e OAHOBpeMeHH~M y4eTOM 4aeTH4HO-A~P04HO

ro H 4aeTH4H0-4aeTH4HOrO KaHanOB MOmHO HaHTH e 1161. 3TH ypae

HeHHR eOAepmanH MaTpH4H~e 3neMeHT~ npOH3BOnbHOro ABYX4aCTH4-

HOrO B3aHMOAeHeTBH~. EenH 3TO B3aHMOAeHeTBHe B~6paTb B eenapa-

6enbHOH MynbTHnonbHOH ~OpMe, TO ypaBHeHHe AnR 3HeprHH B036ym

AeHHR w HMeeT eneAY~~HH BHA: 

J ( w) "' det (w) s 0, /1/ 
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det(w )= 

2.\+1-(Ko+"J)F0 
-(K o-"t>Fn -k00 X~-> -k•Px~-> -k

00 wx<;> -k"P w X~+) 

-(Ko-"t)Fp 2.\+l-(K0 +K 1)Fp -t"P x~-> -lPX~-) -lr.0 P w X~+) k PP X(+) - w p 

(-) 
-(KO+Kl)Xn 

(-) 
-(K0-"J)X 0 

2.\+1-k00N~-> -k0PN~-) -k 00w N
0 

-k0 pw N
0 

-(K -K )X(-) 
0 1 p 

-( X H "o+"t) P 
-k0PN~-) 2.\+1-t"PN~-) -k

0
Pw NP -kppwNP 

(+) 
-(KO +Kl )wXn 

(+) 
-(Ko-"t )wXn 

nn 
-lr.

0
PwN

0 
2A+1-k

0
N(:) -k0 P wN!+) -k wN 0 

(+) (+) np 
-kppwNp -k0 PN(+) 2.\+1-t"PN~+) -(~<0 - "t )wXp -(Ko+"t)wXP -lr. wNp p 

/2/ 
r,qe 

,\ (+) 2 
(f .. u .. )£. 

111 2 1 11 2 1112 F =I- --. 
r · . 2 2 

J1J2 f .. -w 
1t 1 2 

(f.A. )2u<'!'~v<+~ 
x<+>,. I 111 2 ,il.&,.2l.!.g_. 

r j1j2 f.2 . -w 2 • 
't J 2 

(r,\ <-> 2 
N <-> .. I j1j2 vj1j2) fjlj2. 

r j • j ~ , 2 _ •.. 2 
J1 J 2 --

,\ 2 ~) (-) 
(fj1j2) uj1j2 vj1j2fj1j2 

I ---------------r 
j1j2 f

2 
. - w2 

(-) 
x, = 

N, "'. ~ 
J1J 2 

N<+~ I 
r .. 

1 1 
-.~-;::; 

J 112 

(f,\ )2 (-) (+) 

L1Le._ v j1j 2 vjlj..].. • /3/ 
f.2. -w2 

1t J 2 
,\ (+) 2 

(fj .lj 2 v j tj 2) f j 1j 2_ 

-2 2 
• jl j 2 

3,qeCb K1 , K2 - ~308eKTOpHa~ ~ ~30CKan~pHa~ KOHCTaHT~ 8 Ka
Hane 4aCT~Lia-,q~pKa; k00 

, k PP , knp - KOHCTaHTbl 8 KaHane 4ac

T~J..Ia-4aCT~Lia. B /3/ r )~j 2 - np~8e,qeHHbiH OAH04acnt4HbiH MaTp~4-
H~H 3neMeHT OT onepaTopa MynbT~nonbHoro MOMeHTa; fj

1
j

2 
-

3HeprH~ A8YXK8a3~4aCT~4HOrO COCTO~H~~: 

(±) + ' (+) V .. •·U. U. - V. V. , U. . = U. V. + U. V. 
1112 1t 1 2 11 1 2 1112 11 12 1 2 1 1 

r,qe uj, vj - K03$$~1..1~eHT~ npeo6pa3o8aH~~ 6oron~6o8a. HH,qeKc 
r np~H~MaeT 3Ha4eH~~ n ~ P ~ 03Ha4aeT, 4TO cyMM~po8aH~e npo
~cxo,q~T no OAH04aCT~4H~M COCTO~H~~M n~60 HeHTpOHHOH, n~6o 
npoTOHHOH c~cTeM~. Ypa8HeH~e /1/ 6n~aKo K paHee nony4eHHo-
MY 8/11,13/,Ho,nocKonbKY paccMaTp~8a~Tc~ ~aocKan~pH~e ~ ~ao-
8eKTOPH~e KOMnOHeHT~ 83a~MO,qeACT8~~ 8 KaHane 4aCT~J..Ia-,q~pKa, 

paHr onpe,qen~Ten~ /2/ Ha e,q~H~LIY 6onbwe, 4eM e 1 131. 
OnepaTop pom,qeH~~ ~oHoHa ~MeeT cne,qy~~~H 8~,q 1161 · 

Q + ~ [ .1• Ai [ + ] ~fl. Ai [ ] ] 
L·= ~ ''!'· · a. a. L. -(-1) ¢ .. a. a \.., 
"~41 j j 11 J 2 11 ml J2m 2 ""' J 1J 2 J1 m 2 j'2m2 ""' 1 2 

4 

~ 

" 

r,qe 

J..lbl. 

a+ (a. ) - onepaTop~ 
JID JID 

An~ aMnnHTYA 1/J Ai ~ 
meHH~: 

l1l 2 

pom,qeH~~ /yH~4TOmeHH~/ K8a3~4aCTH

¢Ai nony4a~Tc~ cne,qy~~He 8~pa
~J2 

c<A> 
I Ai - 1 J ll 2 { ( +) 'i1 (-) f' 

'i'. . ... ~- --- u j j "'r + v j j r + v(+_) M ] , 
J tl 2 r J1 J{ ..j2y f·. -w,. 1 2 1 2 

J1J 2 /\1 

f .<A) 
A. Ai ""_1 __ J1J2 -[ (+) :R 
'P. . -- UJ J r + 

Jl J 2 r .J 2y f. . + w ,\. 1 2 
J 11 2 1 

(-) C<l (+) 
v. . .J..

7
- v. . M r]. 

J 1 J 2 J 11 2 

/4/ 

Ecn~ 83a~MOAeHCT8~e 8 KaHane 4aCT~Lia-4aCT~Lia OTCYTCT8yeT, TO 
8 /4/ OCT a eTC~ TOnbKO 4neH-~ , Ben~4~Hbl :R, , f' r ,M r 8blpama
~TC~ 4epea anre6paH4eCK~e ,qononHeH~~ 1ik onpe,qen~Ten~ /2/: 

:Rn., (Ko+Kt )111 +(Ko -K1)112' 

:Rp= (K0+K1> 1 12 +(K0-K1) 1 11' 

f' nncr np cr 
n "'k J13 + k J14 • 

C<> PPcr np cr 
.J..p = k J14 + k J 13 • 

nncr np 
Mn = k J 15 + k 116 • 

I'P cr "Per 
MP = k J1s+ k J 15 · 

B ~OpMyne /4/ y- HOpM~p0804HbiH MHOm~Tenb, 
npo~380,qHoA ceKyn~pHoro ypa8HeH~~ 8 T04Kax 

- 1 
(a1(w)·) ,. _2 [~ c:R, +f', + M,]- Y 

aw W""W ,\i T 

/5/ 

KOTOp~A C8~3aH C 

peweHH~ ( w Ai ) : 

/6/ 

CooTHoweH~e /6/ ,qaeT 803MOmHoCTb ~cnonb308aTb MeTo,q c~no-
8~X $yHKJ..I~H/1/ np~ 8~4~CneH~~ HeKOTOP~X xapaKTepHCT~K 8036ym
,qeHH~X COCTO~H~H. Hanp~Mep, np~8e,qeHHa~ 8epo~THOCTb 3neKTp~-

4eCKOrO nepexo,qa C OCH08HOrO COCTO~H~~ 8 i -e COCTO~H~e C MO
MeHTOM ,\ ~ 4eTHOCTb~(-1),\~MeeT cne,qy~~~A 8~,q: 

+ 1T 1117 1 2 B(E,\;0
0

c .... ,\i ) .. I 1<Q~ .. ·1Jtl(E,\) 0>1 
IL .M;, ,Mf "'1.<1 

2 e (-) (+) 2 
= --·1 I e * [ :R1'Fr + f', X, + M, w X, ] 

2y r r 

2 
.. e

2 
(2 A+ lL_ [ e~ 1

11 
+ ep ~ 12 ] • 

2y 

171 
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rAe e~- 3<)l<)leKH18Hbli1 aapRA AnR npoTOH08 1-1 Hei1TPOH08. 11cnonb3YR 
MeTOA CHn08~X <)lyHK~Hi1 npi-1 8~41-!CneHI-11-1 8epORTHOCTI-1 3neKTp!-14eCKO
ro 8036ymAeHHR, M~ AOnmH~ 8~41-!CnHTb <)lyHK~I-1~/ 1 /: 

b(EA,w) = 1 p(w-wi )B(E A, 0
0
: ... A7 ), 

rAe p(X~ ycpeAHR~~aR <I>YHK~HR: 
1 ~ +~ 

p(x) = -- ------ ; ( p(x)dx .,1, 
2rr x2+~2/4 -~ 

~ 

.e .. 
!a 

~:f 
23 6~ /0 

a) J. 

II~ -L 2 

4 8 12 l6 20 24 E ,M3B J. 

a 

r 

8 12 16 

6 
,..., ~ --- .... + - +,, 

I 6) 

20 21. EtvbB 

"- .rn ... • 1 • .J.. O.\...Uj.Jt::At::.Ut:l'111.t:! H~J1H 'i.HH D \~G, UOC -+ tC i ) AJIH H.IJ;pa 

-r44Sffi: a/ pacqeT 6e3 yqeTa KBaAPYllOllbHOrO cnapHBaHHH; 
6/ pacqeT C yqeTOM KBaAPYllOJlbHOrO cnapHBaHHH. 

11cnonb3YR /6/, nocne npocT~x 8~KnaAoK 111 AnR b(EA.w) nony4HM 

r,qe 

1 PE (w) 
b(EA,w)"'- lm --, 

" ~(w) 

2 2 -1 
PE(w)=e(2A+1) [~(:R 7 +~7 +M,)] [e~~ 11 + e~~ 12]. 

0+ + 

/8/ 

3a8HCH~OCTb B(E2, oc -+2i) oT 3HeprHH Hccne,qo8anacb ,qnR 
H30Tono8 

1 4
-

150 sm. Ha pHc. 1 npe,qcTa8neH peaynbTaT pac4eTa ,qnR 
nonyMarH4eCKoro R,qpa 144sm, 8 KOTOPOM nocne y4eTa 83aHMo,qei1-
CT8HR 8 KaHane 4aCTH~a-4aCTH~a nnOTHOCTb 2+-COCTORHHi1 CHnbHO 
y8enH41-18aeTCR, 3TO C8R3aHO C TeM, 4TO ,qnR MarH4eCKOi1 HeHTPOH-
HOi1 Ci-!CTeMbl 8 

144Sm HeKOTOp~e K03<)l<)>H~HeHTbl ui:1
2

;; 0. no3TO-

MY, Kor,qa k =0 /To ecTb MynbTHnonbHOe 4aCTH4H0-4aCTH4Hoe 
83aHMO,qeHCT81-!e He Y4HT~8aeTCR/, 8 ypa8HeHHH /1/ OCTa~TCR TOnb-

6 

\ 
I 

) 

KO 4neHbl FT /3/, nponop~HoHanbH~e u<+) . Bee non~ca c . . -w,AnR 
ltl2 ltl 2 

KOTOPbiX u (+) = 0, He ,qa~T 8Kna,qa 8 ypa8HeHHR I 1 I. Kor ,qa k .;, 0, 
J tl 2 (-) (+) 

8 ypa8HeHHH I 1 I noR8nR~TCR 4neH~ NT , NT 1-1 NT , KOTop~e nponop-
~HOHanbHbl V~~i 2 . 3TH K03<)l<)>H~HeHT~ OTnH4H~ OT HynR ,qnR non~C08, 
Y KOTOpbiX U.(+J) ;; 0, 1-1, TaKHM o6pa30M, OHI-1 Aa~T 8Kna,q 8 ypa8HeHHe 

lt 2 
/1/, nocKOnbKY KOnH4eCT80 TaKHX non~C08 3Ha4HTenbHO, npOHCXOAHT 
peaKoe y8enH4eHHe nnoTHOCTH non~co8 ,qnR 2+-cocTORHHi1, 4TO npH-
80AHT K nepepacnpe,qeneHH~ c1-1n~ B(E2)-nepexo,qo8 no cpa8HeHH~ 

CO cny4aeM, KOr,qa k "'0. 3TO 81-!AHO npl-1 cpa8HeHHH pHC. 1a 1-1 16. 
rna8HbiMH o6nacTRMH KOH~eHTpa~HI-1 CHn~ B (E2)-nepexo,qo8 R8nMT-
CR 3HepreTH4eCKHe o6nacTH Ex"' 11 M3B /rHraHTCKHi1 H30CKanRp
H~i1 peaoHaHc/ 1-1 Ex·20-25 M3B /rHraHTCKHA H3o8eKTOpH~A peao
HaHc/. 0,qHO<)>OHOHHble COCTORHHR, nema~He 8 3TH X o6naCTRX, Kon
neKTH8H~ 1-1 1-!Me~T 8 OCH08HOM 4aCTI-14HO-A~P04HY~ npHpOAY· Ha 
PHC. 1a 8 o6naCTH l-1308eKTOPHOro pe30HaHca COCTORHHR C 6onbWHMH 
B(E2) /TO eCTb COCTORHHR, ,qa~~He 8Kna,q 8 3HepreTH4eCKH 838e
WeHHOe npa8Hno CYMM /3BnC/> 1%/ HC4epn~8a~T 42% OT 3BnC. Ha 
PHC. 16, TO eCTb nocne y4eTa 83aHMO,qeHCT8HR 8 KaHane 4aCTH~a-
4aCTH~a, COCTORHHR C 6onbWHMH B(E2) HC4epnbl8a~T nHWb 33% OT 
3BnC. 0cTanbH~e 9% 8KnaAa nepepacnpe,qenHnHCb no H08~M COCTOR
HHRM C Man~MI-1 B(E2~ nOR81-18WHMHCR 8 3TOM 3HepreTH4eCKOM HHTep-
8ane. 

Cpa8HeHHe 8 o6nacTH H30CKanRpHoro peaoHaHca /To ecTb Ex • 
-~-12 M3B/ TaKme noKa3~8aeT, 4TO KOnH4eCT80 COCTORHHA C 6onb
WOi1 8enH4HHOA B(E2) yMeHbWaeTCR npi-1 8Kn~4eHHH K8a,qpynonbHOrO 
cnapH8aHHR. 3TO TOme C8R3aHO C y8enH4eHHeM nnOTHOCTI-1 2+-co
CTORHHH nocne y4eTa 83aHMO,qeACT8HR 8 KaHane 4aCTH~a-4aCTH~a. 
Ha PHC, 1a ,q8a COCTORHHR C 3HeprHeA 9,2 1-1 10,7 M3B ,qa~T 8Kna,q 
8 3BnC, pa8H~A COOT8eTCT8eHHO 3% 1-1 2, 2%. 11x CTPYKTypa nOKa3bl-
8aeT, 4TO 3TO npOTOHH~e A8YXK8a3H4aCTI-14H~e COCTORHHR, HMe~~He 

6onbWHe B(E2r8enH4HH~. I13MeHeHHR, KOTOp~e noKa3aH~ Ha PHC. 16, 
C8R3aH~ C YCHneHHeM 8Kna,qa 8 80nH08y~ <)lyHK~I-1~ Hei1TpOHH~X A8YX-
4aCTI-14H~X COCTORHHi1 2f7~2 , 2f ?/2 1h 912 , 1h:/2 • 3TO npH80AHT 
K <)lparMeHTa~HI-1 npOTOHH~X COCTORHHi1 1-1 pa36pocy CHnbH~X B(E2) 
no HeCKOnbKHM COCe,qHHM COCTORHHRM, nOR81-18WHMCR nocne y4eTa 
83aHMO,qeHCT81-1R 8 KaHane 4aCTH~a-4aCTH~a. 

P1-1c. 1a 1-1 16 noKa3~8a~T, 4TO 83aHMo,qei1cT8He 8 KaHane 4aCTH
~a-4aCTH~a 8n;ReT cna6o /xoTR 1-1 3aMeTHo/ Ha pacnpe,qeneHHe 
B(E2) -8enH4HH KOnneKTI-18H~X 4aCTI-14HO-,q~p04H~X COCTORHHi1 8 
144sm. 3To 8nHRHHe e~e MeHbWe AnR 146- 150 Sm. B 3THX R,qpax 
nnoTHOCTb 2+-COCTORHHH He MeHReTCR nocne y4eTa 83aHMO,qeHCT8HR 
8 KaHane 4aCTH~a-4acTH~a /TaK KaK ace u .<+-) .;, 0 I, 1-1 3TO oc-

J tl 2 
H08HaR npH4HHa cna6oro H3MeHeHHR 8 pacnpe,qeneHHH B(E2)-cHn~. 

7 



oonee Cy~eCTBeHHO B3aHMOAeHCTBHe B KaHane 4aCTH4a-4aCTH4a 
BnH~eT Ha pacnpeAeneHHe BKnaAa OTAenbH~X KOMnOHeHT B pa3H~e 
z+-COCTO~HH~. BKnaA ABYXKBa3H4aCTH4HOH KOMnOHeHT~ B HOPMHpoe
Ky OAHO~OHOHHOrO COCTO~H~~~~ onpeAen~eTC~ eenH4HHOH 

+ 2-+: + 
p21 =(1/J.l. )2-(¢.2i )2. /9/ 

JlJ 2 J1J2 J1J2 

,/lrJ~ BbiCOKOB036y>KAeHHbiX COCTO~HHH ¢ Manbl, H lt!MH MO>KHO npeHe6-
pe4b B /9/. B nonyMar~t~4eCKHX ~Apax, KaK o6cy>KAanocb BbiWe, He-
KOTopble U~+J? ={) An~ MarH4eCKOH CHCTeMbl H 1/J H ¢, nponOP4H0-

2+ 
f?.,% 
JJ100 

75 

50 

25 

0 4 

1 2 

2 1J11z 

8 

1hz . 1illfz 

12 

Ia~, 

PHc.2. PacnpeAeneHHe BKnaAa 
HeHTPOHHhlX KOMTIOHeHT (lg 712 ); 

2 
(lg9/2)' (lg7/2 lg9/2 ) no 
OAHO~OHOHHbW z+-coCTOHHHHM 
144Sm. 

HanbHble 3T~t~M u ~+) , ecnH HeT 
J lJ 2 

B3aHMOAeHCTBH~ B KaHane 4ac
TH4a-4aCTH4a /eM. /4//, o6pa
~a~Tc~ e 0. Ha p1-1c.2 noKa3aHa 

+ ---2· 
BeJ1H4HHa pi.:~ Ail~ HeKOTOPbiX 

16 E M38 HeHTPOHHbiX ·c;CTO~HHH. Bee 3TH 
·COCTO~H~~~~ Ab1P04H~e, no3TOMY 

eCJlH k = 0 /TO ectb B3aHMOAeHCTBHe B KaHane 4aCTH4a-4aCTH4a 
2-t" 

BbiKJ1104eHo/, TO p. 1
. = Q, TaKHM 06pa30M, Mbl BHAHM, 4TO y4eT 

Jl J 2 
83aHMOAeHCTBH~ 8 KaHane 4aCTH4a-4aCTH4a npHBOAHT K Ka4eCTBeH-

A.' 
HOMy H3MeHeHH~ B pacnpeAeJleHHH BeJ1H4HHbl (p . 1 . ) 

2 Ail~ HeKOTO-
pbiX ABYXKBa3H4aCTH4HbiX COCTO~HHH 8 nonyMarWt!cKHX ~Apax. CTOJlb 

8enH4HHbl p ~i i 
1 2 

cy~eCTBeHH~e H3MeHeHH~ 

8 (p,t) -peaK4HH, 
MoryT npO~BJl~TbC~ 

AHanH3 Ce4eHH~ (p,t) -peaK4HH BblnOilHHM Ha OCHOBe pe3ynbTa
TOB pa60Tbi/ 17(CneKTpOCKOnH4eCKa~·aMnnHTYAa, KOTOpa~ 8XOAHT B 
Ce4eHHe (p,t) -peaK4HH, HMeeT BHA 

<l/JJrMr(A-2)[a1a2l/JJiMi(A)]JrMr >, 

rAe l/J~Mr H WJiMi - 80J1H08ble ~YHK4HH KOHe4Horo H Ha4aJlbHoro 

~Apa; ai- onepaTOP YHH4TO>KeHH~ 4aCTH4 C KBaHTOBbiMH 4HCnaMH 
i: (nfjm). Ec111-1 HCnOJlb308aTb MeTOA HCKa>KeHHbiX BOJlH H npeHe6-
pe4b pa3HOCTbiO CBepxTeKy4HX XapaKTepHCTHK Ha4aJlbHOrO H KOHe4-

8 

HOro ~Apa, TO ~OpM~aKTOP (p,t) -peaK4HH MO>KHO 3an~t~CaTb B BH
Ae /17/: 

uL(v~R)=lg u (/2R), 
N N NL 

rAe UNL - OC4Hiln~TOpHble BOnHOBble ~YHK4HH C rnaBHbiM t<BaHTOBbiM 
4HcnoM N H yrnoe~M MOMeHTOM L. Be~ cneKTpocKonH4ecKa~ HH~OpMa-
4H~ BXOAHT 8 gN. Amr (p ,t) -peaK4HH, KOrAa H3 ocHOBHoro co
CTO~H~~~~ Ha4anbHoro ~Apa, COAepma~ero A HyKnoHoB, yxoA~T ABe 
4aCTH4bl ah H aj 2 , a KOHe4HOe ~APO(A-2) OKa3~BaeTC~ B 803-

fiY>KAeHHOM COCTO~HHH 2t, 

2-+: 2~ 
g "'U· U· c/J I-V. V. 1/J I 

N J1 J2 i1i2 J1 J2 i1i2 /10/ 

HHTepnpeTa4H~ nony4eHHoro e~pameHH~ /10/ An~ gN np~t~ noMa
~~~~ pe3ynbTaTOB, npeACTa8neHH~X Ha PHC.2, noKa3~BaeT, 4TO no
CKOnbKY B3aHMOAeHCTBHe B KaHane 4aCTH4a-4aCTH4a MO>KeT CHnbHO 

2+i 
H3MeHHTb BenH4HHy 1/J j lj 

2 
, TO OHO MO>KeT CHJlbHO npO~BHTbC~ B 

Ce4eHHH (p,t) -peaK4HH, B KOTOPOH KOHe4HOe ~APO nonyMarH4eCKOe. 
3ToT BbiBOA cornacyeTc~ c pe3ynbTaTaMH pa6oT 14•181; B nocneA
HeH npoBOAHTC~ AeTanbHoe cpaeHeHHe 3Kcnep~t~MeHTanbH~x AaHH~x 
no Ce4eHH~M (p,t)- H (t,p) -peaK4HH An~ H30TOnOB CaMapH~ H 
BbiBOA 0 cy~eCTBeHHOH ponH 3TOrO B3aHMOAeHCTBH~ pacnpOCTpaH~
eTC~ H Ha oKonoMar~t~4eCKHe ~Apa. B 3THX pa6oTax, OAHaKo, o6cy>K
Aa~Tc~ TOJlbKO HH3Kone>Ka~He COCTO~HH~, y KOTOpbiX CTPYKTypa B 
OCHOBHOM 4aCTH4HO-AbiP04Ha~. no3TOMY npo~eneHHe B3aHMOAeHCTBH~ 
B KaHane 4aCTH4a-4aCTH4a He06XOAHMO HCKaTb npH 6onee BbiCOKHX 
3Hepr~t~~x B036Y>KAeHH~ B nonyMar~t~4ecKHX ~Apax. TaKa~ nonbiTKa 
CAenaHa B /S/, OAHaKO 8 3TOH pa6oTe H3-3a 3KCnepHMeHTanbHbiX 
TPYAHOCTel1 HeT AaHHbiX An~ 144Sm. KoHe4HO, npH 6onee AeTanb
HOM CpaBHeHHH C 3KCnepHMeHTOM He06XOAHMO Y4HTb1BaTb BCe B03MO>K
Hble 3~eKTbl, HMeiO~He MeCTO 8 3THX peaK4H~X 1191. 

ABTOPbl 6naroAaPH~ npo~. B.r.Conoebeey 3a noAAeP>KKy npH 
BblnonHeHHH 3TOH pa6oT~, a TaKme A.H.BAOBHHY 3a none3Hble o6-
CY>KAeHH~. 

nHTEPATYPA 

1. Cono8bee B.r. 34AH, 1978, 9, c.810. 
2. Crawley G.M. et al. Phys.Rev., 1981, C23, p.589. 
3. Struble G.L. et al. Phys.Rev., 1981, C23, p.2447. 
4. Toki H., Sano M. Osaka University, Lab. of Nucl. Studies 

Reports, OULNS 73-61. 
s. PyM~H4eB o.A., TenH4biH 8.6. H~. 1972, 15, c.690. 

9 



6. 6enRe8 C.T. ~~. 1966, 4, c.936. 
7. Birbrair B.L., Erokhina K.T., Lemberg T.Kh. Nuci.Phys., 

1970, A145, p. 129. 
8. Bes D.R., Brogl ia R.A., Nilsson B. Phys.Lett., 1972, 40B, 

9. 
10. 

11. 
12. 

13. 
14. 
15. 

p.338. 
Ragnarsson I., Brogl ia R.A. Nuci.Phys., 1976, A263,p.315. 
BopoHK08 ~.n., MHxa~no8 B.M. B KH.: Te3HC~ AOKnaA08 
XXV co8e~aHHR no RAepHo~ cneKTpocKonHH H CTPYKType aToM
Horo RApa. 11HayKa 11

, M., 1975, c.210. 
BA08HH A.~. H AP· ~38. AH CCCP, cep.~H3., 
Vdovin A. I., Dambasuren D., Stoyanov Ch. 
1977, 22, p.663. 

1976, 40,c.2183. 
Nucleonika, 

AaM6acypeH A. 0~~~. P4-10358, Ay6Ha, 1977. 
CTORH08a 0. 0~~~. P4-81-477, Ay6Ha, 1981. 
6Hp6paHp 6.n., MHTpononbCKH~ ~.A. ~38, AH CCCP, cep.~H3., 
1981, 45, c.23. 

16. Cono8be8 B.r. TeopHR cno>KHblx RAep. 11HayKa 11 , M., 1971. 
17. Brogl ia R.A., Riedel C., Udagawa T. Nuci.Phys., 1969, 

A135, p.561. 
18. Oelert W. et al. Nuci.Phys., 1974, A233, p.237. 
19. Kubo K.l. Phys.Rev., 1981, C23, p.2753. 

ol -·-· ·~·- ... 

10 

1 "'""""'I ,Y IIVIJ ld 

18 RH8apR 
8 H3AaTenbCKH~ OTAen 

1982 roAa. 

:::I 

HryeH ~~Hb Txao, CTORHOB 4. P4-82-30 
Bn~AH~e B3a~MOAe~cTB~R a KaHane 4acT~~a-4aCTH~a 
Ha CBO~CTBa B~COKone>Ka~~X B036Y>KAeHH~X COCTOAHH~ 

HccneAOBaHO en~RH~e B3a~MOAe~CTB~R B KaHane 4aCT~~a-4aCT~~a Ha CBO~CT
Ba B~COKOne>Ka~~X B036Y>KAeHH~X COCTOAH~~ B 4eTH0-4eTHbiX C(jlepH4eCKHX AApaX, 
HccneAOBaH~e npoBOA~nocb e np~6nH>KeH~~ xaoT~4eCK~x (jla3. 4~cneHH~e pac4eTw 
BWnOnHeHW AnA 2+-COCTORH~~ B 144- 150Sm. noKa3aHO, 4TO B3a~M0Ae~CTB~e 
B KaHane 4aCT~~a-4aCTH~a cna6o Bn~ReT Ha CTPYKTYPY KOnneKT~BHWX COCTOAH~~. 
0HO cy~eCTBeHHO MeHReT CTPYKTypy HeKOTOPWX HeKonneKT~BHbiX COCTORH~~ B nony
Mar~4eCK~X RApax. 06cy>KAaeTCR B03MO>KHOCTb npORBneH~A B3a~MOAe~CTB~A B (p,t) -
peaK~~~. 

Pa6oTa awnonHeHa e fla6opaTop~H TeopeT~4ecKo~ $~3~K~ OHRH. 

npenp~HT 06DeA~HeHHOro HHCTHTyTa AAePHWX HCCneAOBaHHH, AY6Ha 1982 

Nguyen Dinh Thao, Stoyanov Ch. P4-82-30 
The Influence of Interaction in the Particle-Particle Channel 
on the Highly Excited States 

The influence of the multipole-multipole effective interaction in the 
particle-particle channel on the highly excited states of spherical nuclei 
is investigated. The investigations are performed in the random phase appro
ximation, numerical calculations are made for 2+-states of 144·ti0Smisotopes. 
The interaction influences the integral properties of collective states 
weakly. It changes the structure of some non-collective states of semimagic 
nuclei. This fact can be observed in the (p,t) reaction cross section. 

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

Preprint of the Joint Institute for Nuclear Research. Dubna 1982 

nepeBOA O.C.B~HorpaAOBOH. 


