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1 . BBE,QEH"1E 

8 nocneAHHe rOA~ noHBHnHCb MHOr04HCneHH~e 3KCnepHMeHTanb
H~e AaHH~e, yKa3~Ba~~He Ha npoHeneHHH CTPYKTYP~ HAPa npH npo
MemyT04H~X H B~COKHX 3HeprHHX B036ymAeHHH. 6onbWOH HHTepec 
B~3~Ba~T peaK4HH OAHO- H ABYXHyKnOHH~X nepeAa4, B KOTOP~X 
B036ymAa~TCH A~P04H~e COCTOHHHH. 8 ce4eHHHX 3THX peaK4HH npH 
3HeprHHX B036ymAeHHH HAPa 5-8 M38 Ha6n~Aa~TCH pe3oHaHconOA06-
H~e CTpyKTyp~, COOTBeTCTBY~~He KOH4eHTpa4HH CHn~ OTHOCHTenbHO 
npocT~X /Mano4aCTH4H~X/ KOMnOHeHT eonHOBOH ¢YHK4HH HApa. 

8 cpeAHHX H THmen~x aTOMH~X HApax npH B~COKHX 3HeprHHX 
B036ymAeHHH ManoKBa3H4aCTH4Hble KOMnOHeHT~ CHnbHO B3aHMOAeHcT
BY~T c 6onee cnomH~MH / 2plh , 1p2h H T.A./ KOMnOHeHTaMH. 3TO 
B3aHMOAeHCTBHe npHBOAHT K paa6pocy CHn~ npOCT~X KOH¢Hrypa4HH 
no MHOrHM HAePH~M YPOBHHM e HHTepeane HeCKOnbKHX M38, T.e. K 
HX ¢parMeHTa4HH. 

HacTOH~aH pa6oTa noCBH~eHa onHCaHH~ B paMKax KBa3H4aCTH4HO
¢oHOHHOH MOAenH HAPa ¢parMeHTa4HH ManoKBa3H4aCTH4H~X KOMnOHeHT 
BOnHOB~X ¢YHK4HH He4eTH~X c¢epH4eCKHX HAep. 

2. KBA3"14ACT"14H0-¢0HOHHAR MO,QEnb RAPA 

Kea3H4aCTH4HO-$OHOHHaH MOAenb HAPa HBnHeTCH AanbHeHWHM paa
BHTHeM ceepxTeKy4eH MOAenH 1 1~ KOTopaH ycneWHO HCnOnbayeTCH 
AnH onHCaHHH CBOHCTB HH3Konema~HX COCTOHHHH B Ae¢opMHPOBaHH~X 
H c¢epH4eCKHX HApax. Kea3H4aCTH4H0-$0HOHHaH MOAenb AaeT eoa
MOmHOCTb / 2/ eAHHOrO onHCaHHH ManoKBa3H4aCTH4H~X KOMnOHeHT eon
HOB~X ¢YHK4HH HAPa npH HH3KHX, npoMemyT04H~X H B~COKHX 3HeprH
HX B036ymAeHHH. B 3TOH MOAenH HAPO paccMaTpHBaeTCH KaK CHCTe
Ma HyKnOHOB, ABHmy~HXCH B ycpeAHeHHOM noTeH4Hane H B3aHMOAeH
CTBY~~HX nocpeACTBOM OCTaT04H~X CHn . 0cTaT04HOe B3aHMOAeHcT-
BHe BKn~4aeT KOPOTKOAeHCTBYl()UIHJ cin~ cnapHBaHHH, a TaKme AanbHQ
AeHCTBY~~He MynbTHnonbH~e VA(r1,r2) H cnHH-MynbTHnonbH~e 

L ➔ ➔ 
vaA(r1,r2) H30CKanHpH~e H H30BeKTOpH~e CHn~ 

➔ ➔ (A) (A) - ➔ .. A 
VA (r 1 ' r 2 ) ~ 1;2 (K o + K 1 r 1 r 2) ; r 1 y Aµ (01 , ¢ 1 ) x 

x r~ y A- µ (0 2 ' ¢ 2) ' 
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V aA (r 1' r2) = 1/2(K o + K 1 r 1 r2 ) ~ rt [ 171 y Aµ (01 ,¢,1)] LM X 

/1/ 
A ... 

x r 2[a2 YAµ (0 2' ¢2)] L-M • 

OCHOBHble npe,qnono>KeHl-1R, KOTOpble 1-1cnOI1b3YIOTCR B Kaa31,14ac

Tl-14HO-<l>OHOHHOH MO,qe111-1 cne,qy10U,1l-1e 12·41 : 
1. Ha R,qepHoro raMl-11lbTOHl-1aHa Bbl,qenReTCR 4aCTb Hph•on1-1cbl

aa10U,1aR KaK a1-16pa41-10HHble, TaK 1-1 ABYXKBa31-14aCTl-14Hble B036ym,qe
Hl-1R. BonHOBaR <l>YHK1.11-1R 3Tl-1X aoa6y>K,qeHl-1H CTpOl-1TCR C 1-1cno11b3OBa

Hl-1eM onepaTopa <1>OHOHa 

qt i (JM) C Q;Miq,O' 

r,qe 'l'o - BOilHOBaR <l>YHK1.11-1R OCHOBHOro COCTORHl-1R 4eTHO-4eTHoro 

R,qpa, a Q1Mi - onepaTOP po>K,qeHl-1R <l>OHOHa c MOMeHTOM J. npoeK-
41-1eH M 1-1 HOMepOM .i. TaKl-1M o6pa30M' MO>KHO nocTpOl-1Tb o,qHO<l>OHOH
Hble KOI11leKTl-1BHble 1-1 HeKonneKTl-1BHble aoa6y>K,qeHl-1R 4eTH0-4eTHoro 

R,qpa C pa3Hb1Ml-1 MOMeHTaMl-1 1-1 4eTHOCTRMl-1. 

2. Ha OCTaBweHCR 4aCTl-1 raMl-111bTOHl-1aHa Bbl,qenReTCR 411eH H h • 

CBR3b1Bal0ll,IHH KBa31-14aCTl-14Hble 1-1 <l>OHOHHble B036ym,qeHl-1R. Cne,qye~p 
OTMeTHTb, 4TO Ksa31,14aCTl-14HO-<l>OHOHHOe B3al-1MO,qeHCTBl-1e /411eH 

H qph / cso6o,qHblX napaMeTpos He co,qepm1-1T. 

3. OCHOBHble np1-16111-1>KeHl-1R . Bb161-1palOTCR TaK' 4T06bl nony4H11OCb 
6onee TO4HOe on1-1caH1-1e Ma11OKBa31-14aCTl-14HblX KOMnoHeHT B011HOBOH 

<l>YHKl.ll-11-1 B036ym,qeHHblX COCTORHl-1H. 
np1-1 pac4eTax 1-1cnoI1b3yeTCR MeTOA Cl-111OBblX <l>YHKl.ll-1H 12,51 • 3TOT 

MeTOA ,qaeT BO3MO>KHOCTb Bbl41-1C11!1Tb cpe,qH1-1e 3Ha4eHl-1R Ma11OKsa31-1-

4aCTl-14HblX KOMnoHeHT B HeKOTOPOM 3HepreTl-14eCKOM l-1HTepaane. 
B Ka4eCTBe ycpe,qHRIOU,leH <l>YHKl.ll-11-1 1-1cno11b3OBanacb <l>YHK1.11-1R 11opeH-

4eBCKOro T1-1na: 

1 /). 
p(x) =~ x2+1Y,.2/4 

+oo 
f p(x)dx = 1. /2/ 

-00 

3. onHCAHHE nwPO4HWX COCTORHH~ 

nepsble i:iaHHb1e· 0 B036y>K,qeHl-11-1 rny60Konema1111-1x AblPO4HblX COCTOR

Hl-1H B He4eTHblX R,qpax nORBl-1111-1Cb B 1972 ro,qy. OHl-1 6bl111-1 nony4eHbl 

np1-1 1-13y4eH1-11-1 (p, d) -peaK41-111 np1-1 E P = 5·2, 55 M3B Ha H3OTonax . 
Mo 161 • noa,qHee np1-1 noMO1111-1 peaK1.11-1ti {p, d), ( 3 He, a) , {d, t) 
y,qanocb pacw1-1p1-1Tb o6nacTb 1-1ccne,qyeMblX R,qep 1-1 Ha6rnc,qaTb HOBble 

COCTORHHR. neTallbHO 1-13Y4eHo HeHTPOHHOe AblPO4HOe COCTORHl-1e lg9/2 
s.1-1aOTonax onosa 171• Hccne,qosaHo TaK>Ke npoToHHoe AblPO4HOe co
CTORHl-1e ·1g 9/2 B 143 Pm181 • BcR MHOrO41-1C11eHHaR 3KCnep1-1MeHTaI1bHaR 

2 

1-1H<1>opMa41-1R 6blna Cl-1CTeMaTl-131-1POBaHa s ; 9,ro1 • OCHOBHble BblBOAbl 

cne,qyio1111-1e: 
1 • B 1-1aOTonax onosa nepeXOAbl c f .. 4 cKoH4eHTp1-1posaHbl s pati

oHe 5,5 M38, 1-1 w1-1p1-1Ha 3TOH 0611acT1-1 ~1 M3B. 

2. Ha 1 ,0-2,0 M3B ablwe nepsoH 0611acT1-1 Ha6nio,qaeTCR sTopaR 
o6nacTb KoH4eHTpa41-11-1 nepexo,qos c f = 4. B 6onee 11erK1-1x R,qpax 
(Ni), o,qHaKo/11/ ,BTopaR o6naCTb He Bbl,qenReTCR TaK 4eTKO. 

BollHOBYIO <l>YHKl.ll-110 BO36ym,qeHHblX COCTORHHH He4eTHblX c<1>ep1-1-
4eCKHX R,qep Bbl6epeM B s1-1,qe 

'I' (JM)=C (J)(a+ + I rt1 [a+ Q; ] + 
v v JM Aij j jm "µi JM 

A i A i 
+I.F1122[a+[Q+ Q+ ] l Ill'. 

A1i1 jl jm A1µ1i1 A2µ2i2 IK JM 0 

/3/ 

A2i2 
JI 

3,qecb a~ - onepaTop pom,qeH1-1R Ksa31,14acT1-14bl, Q\µ1 - onepaTop 
po>K,qeHl-1R <l>OHOHa, 'l'o - OCHOBHOe COCTORHl-1e 4eTHo-4eTHoro R,qpa. 

4neH H qph B raMl-111bTOHHaHe l-1MeeT OT111-14Hble OT HYilR MaTpl-14Hble 
311eMeHTbl 

<aJMIHqph I [armQ{µi ]JM > • ·/4/ 

<[a jm Q Aµi] JM I H qphl[a ~ml Qttµt i1 ~¾µ 2 i 2] IK] JM>. · /5/ 

nepBblH 1-13 3Tl-1X MaTpl-14HblX 311eMeHTOB onpe,qenReT <1>parMeHTa41-110 
1<saa1-14aCTl-14Horo cocTORHl-1R IJM> no KoH<1>1-1rypa41-1RM111<aa31,14acT1-1-

1.1a + <l>OHOH 11 /lp2h 1-1111-1 lh2p /_. BTopoH MaTpl-14HblH 311eMeHT pac-
npe,qenReT c1-111bl· KOMnoHeHT 11i<aa31,14acT1-14a + <1>OHOH11 (a+Q+) s /3/ no 

6onee CilO>KHblM KOH<l>l-1 rypa l.ll-1RM. 
nonb3YRCb BeCOBOH <l>YHl<l.lHeH /2/, onpe,qe111-1M Belll-141-1HY 

c2 (77)-= I c2 _1_ fl. 
v Jv2zr (77-77v) 2+!! 2/4 

3,qecb V - HOMep B036ym,qeHHoro COCTORHl-1R; 11v~ ero 3Hepr1-1R. 
On1-1caH1-1e MeTo,qa Bbl41-1C1leHl-1R c 2 (77) MO>KHO HaHTl-1 s 112, 131 • <l>YHK4HR 
c2 {q) CBR3aHa CO cneKTpOCKOnl-14eCKl-1M C!>aKTOpOM COCTORHl-1R j 
/c KBaHTOBblMl-1 41-1C1laMl-1 nfj /: 

E2 
S j = (2j + 1) vj2 f c 2 (77) d77, /6/ 

Et 

r,qe v j - Kos<1><1>1-11.11-1eHT 6oro11106osa. 
' PacCMOTPl-1M HeHTPOHHble Ab1PO4Hble COCTORHl-1R 

Ha p1-1c. 1 noKa3aHa 3aBl-1Cl-1MOCTb <l>YHKl.ll-11-1 c 2(77) 

119 lg 912 s Sn. 
3TOro COCTORHHR 

'3 
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199/2 

119sn 

a) 

PHe. I. PaenpegeneHHe eHJlbI HettTpOHHoro eo
CTOHHHR lg 9; 2 B 119 Sn. a/ KoMnoHeHTbl a+Q+Q+ 

HS BOJ1HOBOH tpYHKl\HH /3/ Bb!KJ110tJeHbI, a B KoM
noHeHTbl a+Q+ BXOgflT TOJ1bKO nepBbie KBagpy

IlOJ1bHble H OKTYilOJ1bHble lpOHOHbI. 6/ KoMnoHeHTbl 
a+Q+ BKJ1!01IaIOT Bee BOSMOJKHble qJOHOHbl, a 
a+Q+Q + BblKJIIOtJeHbl. B/ BoJIHOBafl qiyHK~Hfl /3/ 
BKJ110tJaeT Bee BOSMOiKHble ogHo- H gByxqioHOHHble 

,eoeTOflHHfl. 

OT pa3Mepoa ¢oHOHHOro npocTpaHCTaa HOT KO

nH4eCTaa KOMnOHeHT THna •~aa3H4aCTH4a + ABa 
¢OHOHa 11 (a+ Q+Q +) a aonHOBOH ¢YHK4HH /3/. 
Ha PHC. 1 a noKa3aHbl 3Ha4eHHR C 2 (17) a cny4ae' 

KOrAa B BOnHOBOH ¢YHKL1HH /3/ K03¢¢H4HeHTbl 
.FssO /T .e. 4neHbl a+ Q+Q + oT6poweHbl/ .KpoMe 

Toro, H3 acex B03MO>KHblX KOMnOHeHT a+Q+ oc-
6,0 8,0 Ex M3B TaaneHbl TOnbKO Te, B KOTOPblX Y,4aCTBYIOT TOnb-

KO nepBble KBaApynonbHble H OKTynonbHble ¢oHo

Hbl. 3TO npH6nH>KeHHe BO MHOrOM noxo>Ke Ha MOAenb, HCnonb3yeMylO 
a pa6oTe1141• Ha PHC. 16 onRTb-TaKH .F seO, HO ¢oHOHHOe npocTpaH

CTBO pacwHpeHo H KOMnOHeHTbl a+Q + BKnl04alOT MYilbTHnonbHble 
H CnHH-MYnbTHnonbHble ¢OHOHbl C MOMeHTaMH OT 1 AO 7. Pac4eTbl 

c TaKOH BOnHOBOH ¢YHK4HeH npeACTaaneHbl a115(Ha PHC. 1 B noKa3aHO 

pacnpeAeneHHe C c 2 (17) AnR cny4aR, KOrAa B aonHoayio ¢YHK4HIO /3/ 
aKnl04eHbl ace KOMnoHeHTbl a+Q+Q+ /T.e. ace .Fl,. 0 / H ¢OHOHHOe 

npocTpaHCTBO aKnl04aeT ace y>Ke ynoMRHYTbte ¢oHOHbl. B pa6oTax'14• 151 

noKa3aHo, 4TO OAHa H3 oco6eHHOCTeH, OTnH4alO~HX aapHaHT la OT 

~. - 3TO pe3KOe yaenH4eHHe nnoTHOCTH COCTORHHH. 8 pe3ynbTaTe 

COCTORHHe lg 9/2 CHnbHee ¢parMeHTHPOBaHO. 
Cy~eCTBeHHO TaK>Ke anHRHHe COCTORHHH, o6pa3ylO~HX HH3K03Hep

reTH4eCKHH OKTynonbHblH pe30HaHC /H30P/. KBa3H4aCTH4HaR KOMno-
HeHTa lg9/2 HMeeT 6onbWHe MaTPH4Hble aneMeHTbl c KOH¢Hrypa-

4HRMH I[ lhu/2 0 .3j 19/2~ > , rAe HHAeKC i o6o3Ha4aeT r -coCTORHHR, 
06pa3y10~He H30P. B H30Tonax onoaa 3HeprnR coCTORHHH I[ lbi\12 0 
H30P 191~ 6nH3Ka K KBa3H4aCTH4HOH 3HeprHH COCTORHHR g9;2 • 

nocneAOBaTenbHblH y4eT H30P a pac4eTax npHaOAHT K cy~ecTaeHHo

MY nepepacnpeAeneHHIO CHnbl COCTORHHR lg9/2 B paHoHe MaKCHMy
MOB c 2 (17). YKa3aHHbte BblWe 3¢¢eKTbl npHBOART K CHnbHOMY H3MeHe
HHIO aaBHCHMOCTH C 2 (17) OT 3HeprHH 17 npH nepeXOAe OT 1 a K 1 B. 
B o6nacTH rnaaHoro nHKa, T.e. a HHTepsane 4,3-6,5 Mas'; CKOH-
4eHTpHpoaa·Ho 43% CHnbl COCTORHHR' 4TO n04TH B 2 pa3a MeHbWe, 
4eM 6blno nony4eHo a /14/. 

~ TR>Kenblx RApax, nOCKOnbKY 2t-coCTORHHR a HHX CHnbHO KOnneK-
THBH3HpoBaHbl, MaTpH4HblH aneMeHT <a

1 
IHqphl[aig 0 Q+ +1 + > 

g9/2 9/2 21 9/2 

4· 

c21~1M,0·1 
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0,1 
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0,1 

6,0 

19g/2 
141sm 

143sm 

145sm 

~- PaenpegeneHHe eHJ1bl 
HeHTpOHHOI'O eoeTOflHHfl 1g9/2 
B HSOTOnax eaMapHfl. CTpeJIKaMH 
yKasaHO IlOJ10XeHHe KBaSHtJaeTHtJ

HOH 3HepI'HH eoeTOflHHfl lg91z· 

no caoeH senH4HHe 6onbwe oc

TanbHbtX MaTPH4HblX aneMeHTOB. 
3TO o6CTORTenbCTBO H npHBOAHT 
K noRBneHHIO BTOporo MaKCHMyMa 

B pacnpeAeneHHH CHnbl lg9/2 -
COCTORHHR. Ha PHC.2 noKa3aHO 
pacnpeAeneHHe CMbl1g 912 -co
CTORHHR .qJlR H30TOnOB l4l•l47sm. 

CpeAH paccMaTpHBaeMblX H30Tonoa 
BCTpeYalOTCR KaK OKOnoMarH4ec-

147sm CKHe ( 143• 145 Sm) RAPa, TaK H 

~ 
RAPa, 6nH3KHe no caOHM CBOHCT
BaM K nepeXOAHblM. 3TH oco6eH

HOCTH HH3Kone>Ka~HX COCTORHHH 

- ' 140 E M1B BnHRIOT Ha ¢parMeHTa4HIO lg012-10,0 
. x, KOMnoHeHTbl. 8 143 sm ee CHna 

cocpeAOT04eHa a 6onee y3KOM 3HepreTH4eCKOM HHTepaane, 4eM 
a 141 sm. B 6onee TR>Kem1x H30Tonax 145•147 Sm HeHTPOHHaR o6ono4Ka 
C N=82 y>Ke 3anonHeHa, H no3TOMY HeB03My~eHHaR KBa3H4aCTH4HaR 

3HeprHR lg9/2 n04TH Ha 3 MaB BbtWe, 4eM B 6onee nerKHX H30To
nax caMaPHR. 8 3TOM 3HepreTH4eCKOM HHTepaane nnoTHOCTb COCTOR
HHH 11Kaa3H4aCTH4a + ABa ¢oHOHa 11 ropa3AO 6onbwe, 4TO npHBOAHT 
K 6onee CHnbHOMY pa3MblTHIO CHnbl lg9/2 B 145 Sm, 4eM B l43Sm, 

XOTR KOnH4eCTBO HeHTpOHOB a HHX OTnH4aeTCR nHWb Ha 1 OT MarH-

4eCKoro 4HCna N=82. 8 145• 147 Sm pac4eTbl TaK>Ke yKa3btBalOT Ha 
ABa MaKCHMyMa AnR c 2 (17),KaK H B 6onee nerKHX H30TOnax.3TO roao

PHT o TOM, 4TO MaTpH4HblH aneMeHT<a1g
91 

1Hqphl[a+1g ® Q~+1 
1 

+> 
2 9/2 2 1 9 2 

CHnbHO BblAenReTCR cpeAH OCTanbHblX MaTpH4HblX aneMeHTOB. no3TOMY 
Mbl MO>KeM B o6~HX 4epTax noHRTb HeKOTOpble oco6eHHOCTH ¢parMeHTa

LIHH Ablp041;10ro COCTORHHR lg 9/2, n<;>nb3YRCb npOCTblMH MOAenRMH 114, 151, 
KOTOpble Y4HTblBalOT B3aHMOAeHCTBHR TOnbKO C KBaApynonbHblM COCTOR
HHeM. AnR 6onee AeTanbHoro aHanH3a oco6eHHOcTeH aKcnepHMeHTanb

Hbtx pacnpeAeneHHH, KaK cneAyeT H3 PHC. 1 ' He06XOAHMO Y4HTbtBaTb 
H a3aHMOAeHCTBHe C APYrHMH COCTORHHRMH. 

8 pa6oTe1131 nony4eHbl pe3ynbTaTbl no ¢parMeHTa4HH AblP04HblX 
COCTORHHH a nerKHX, cpeAHHX H TR>KenblX RApax. 0HH Hennoxo co
rnacylOTCR C 3KcnepHMeHTanbHblMH AaHHblMH. _B Ta6n. 1 r,pHaeAeHbl 

TeopeTH4eCKHe 3Ha4eHHR cpeAHeH 3HeprHH Ex• WHPHHa r H cne1<Tpo-

5 



Ta6ntt~a 

Pacnpe~e.TieHHe CR!lbl Ab!PO~Horo COCTOHHHH lg9/2 
B HeKoTopwx HSOTonax onoBa, Tennypa H cru.iapttH 

Jmpo aE E,. M3B r t13B Si 
MsB axcn. Teop. 8KCII. Teop. 8KCII. 

HS 4,8-5,8 5,4? 5,5 o,59 0163 2,5 
Sii 

6,8-8,6 6,? I,3 3,2 ?,6 2,6 

H5 4,3-6,5 5,6I 5,8 I,05 . I,I5 2,5 
S1-1 6,5-8,6 ?,OD ?,5 I,90 I,2? 2,4 

I.B 4,2-6,? 5,45 5,3 I,90 0,98 4,0 
Te 

'4,2-9,5 5,6 6,3 3,? 2,35 5,5 

,.,; 6-I2 ?,6 8,I 2-3 I,64 5,2 
Sv.t I2-I8 >I2 I0,2 4 - I,8 

Teop. 

2,? 

2,6 

4,3 

3,4 

3,3 

?,6 

5,49 

I,?? 

CKOnH4eCKHH ¢aKTOp S. nony4eHbl B paMKax KBa3H4aCTH4HO-¢,OHOH-

HOH MOAenH. 3KcnepHMe~TanbHble AaHHble 83RTbl H3 pa6oT /7,9,10/. 

,llaHHble no pacnpeAeneHHIO CHnbl AblP04HblX COCTORHHH B H30TOnax 

CBHH4a ony6nHKOBaHbl e 1171, B pa6oTe 118/ paCC4HTaHO pacnpeAeneHHe 

cHnbr cocTORHHH 1i 1312 ,1h 912 ,1h 1112,2f 712 B 205•207Pb.B pac4eTax 

HCnOnb30Banacb BOnHOBaR ¢YHK4HR, B KOTOPOH OT6poweHbl KOMnOHeH

Tbl · a+Q+Q + /T .e. e /3/ see .F"" 0 /. PesynbTaTbr noKasanH, 4TO 

TaKylO eonHoeyro.¢,yHK4HIO MOmHO Hcnonb30BaTb AnR onHCaHHR pacnpe

AeneHHR CHnbl HH3KOnema~HX COCTORHHH. C POCTOM 3HeprHH B036ym
AeHHR ponb KOMnoHeHT a+ Q+Q + yeenH4HBaeTCR. 

4. onHCAHHE ¢PAfMEHTAUHH KOMnOHEHT 

"KBA3H4ACTHUA + ¢0HOH 11 

PacnpeAeneHHe CHnbl KOMnOHeHT 11KBa3H4aCTH4a + ¢,OHOH 11 /nH6o 

TpexKBa3H4aCTH4HblX KOMnOHeHT, ecn'H ¢,OHOH HeKonneKTHBHblH/ son

HOBOH ¢JYHK4HH /3/ cy~eCTBeHHO AnR onHCaHHR y -nepeXOAOB, HAY~HX 
C BblCOKOB036ymAeHHblX COCTORHHH B OCHOBHOe COCTORHHe 119\Pacnpe

AeneHHe 3THX KOMnOHeHT B OKpecTHOCTH 3HeprHH CBR3H HeHTpoHa 

BamHo · AnR onpeAeneHHR BKnaAa MeXaHH3Ma BXOAHblX COCTORHHH B peaK-
4HRX C HeHTPOHaMi
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-:'KoMnOHeHTbl a+Q+ TaKme onpeAenRIOT cnpe- . 

AOBble WHpHHbl rHraHTCKHX MynbTHnOnbHblX pe3oHaHCOB B He4eTH.blX 

6 

If ,I 

\L 
t 

:1. 

( 

. 1 
I 

RAPax. 8 KBa3H4aCTH4HO-¢,OHOHHOH MOAenH pacnpeAeneHHe CHnbl KOM-

noHeHTbl THna [aTm Q1 i 1 JM BOnHOBOH ¢YHK4HH /3/ CBOAHTCR 
K Bbl4HCneHHIO se.lJH4Hut.r 

-~i 2 tJ. -__;1~--:-;;---;-: 
d2(7l)= ~[CJ11uJ· 1 2rr° (
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_
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KaK yme oTMe4anocb, MaTpH4Hble 3neMeHTbl /5/ onpeAenRroT ¢,par

MeHTa4Hro KOMnoHeHT 11KBa3H4aCTH4a + ¢,OHOH11 no 6onee cnomHblM -
11KBa3H4aCTH4a + ABa ¢,OHOHa 11

• EcnH B eonHOBOH ¢,yHK4HH /3/ BblKnro-

4HTb .4JleHbl a+Q+(;J +, TO HeB0,3MOmHO, B npHH4Hne, Bbl4HCnHTb 

pacnpeAeneHHe cHnbl KOMnoHeHT a+Q+ no 6onee cnomHblM KOH¢,Hry-

pa4HRM. 0AHaKO B cny4ae, KOrAa B /3/ ace .F~o. H3-3a MaTPH4Ho-

• ro 3JleMeHTa /4/' CMeWHBaro~ero KBa3H4aCTH4Hble COCTORHHR a+ 
C a+Q + ,npOHCXOAHT HeKoe pacnpeAeneHHe cHnbl KOMnOHeHT 11KBa3H-

4aCTH4a + ¢,OHOH11 • 3TOT 3¢,¢,eKT TeM CHnbHee, 4eM 6onbwe cTeneHb 

KOilneKTHBHOCTH ¢,OHOHa, BXOAR~ero e KOH¢,Hrypa4HIO a+Q+. 

Ha PHC. 3 noKa3aHO pacnpeAeileHHe CHilbl [lg9/2 s 211012+ 

H [ 2d5;2 0 . 2'!i) 9/2+. KOMnOHeHT BOilHOBOH ¢JYHK4HH /3/ AnR RAPa 
l 19 Sn. BepTHKanb HblMH nHHHRMH o603Ha4eHO pacnpeAeneHHe CHnbl 

3THX KOMnoHeHT B cny4ae, KOrAa H3 /3/ BblKI1I04eHbl 4IleHbl a+Q+Q+ 
/T.e. ace .F;;O /. TaK KaK z+i-cocTORHHe B 118 sn - KOI1I1eKTHBHOe, 

TO KOMnoHeHT~ [lg912® 211012+ ¢,parMeHTHpoeatta TaKme H 3a C4eT 
B3aHMOAeHCTBHR C OAHOKBa3H4aCTH4HOH KOMnOHeHTOH. Ha pHc.3a 

eepTHKaJlbHblMH IlHHHRMH noKa3aH BKilaA B % [1g9/2 $ 211012+·8 
pa3Hble COCTORHHR. 

Ha PHC. 36 npeACTaBneHo pacnpeAeneHHe KOMnOHeHTbl [2d5;£® 2i19/2+ 
nocKonbKY CeAbMOe z+ -cocTORHHe (2 ~ ), paCC4HTaHHOe B npH6nH-

meHHH xaoTH4eCKHX ¢,a3,HeKonneKTHBHOe, B c11y4ae, KOrAa H3 /3/ 
BblKnl04eHbl 4neHbl a+Q+Q +, CH.Ila 3TOH KOMnOHeHTbl CKOH4eHTpH-

poeaHa B OCHOBHOM Ha OAHOM COCTORHHH /60I1bWaR eepTHKaJlbHaR 

nHHHR/ • 

CnnowHaR KPHBaR Ha PHC. 3 noKa3blBaeT XOA ¢JYHK4HH d 2(77) /7/. 
,llnR o60HX CI1Y4aee xapaKTepHbl aaMeTHble CABHrH MaKCHMYMOB pac

npeAeileHHH no cpaeHeHHIO co c11y4aeM .Fa; o. 3Ha4HTenbHaR 4aCTb 

CHilbl BblTanKHBaeTC,R eeepx. 

PeaynbTaTbl noKa3blBalOT, 4TO CHna KOMnoHeHT 11 KBa3H4aCTH4a + 
¢,OHOH 11 npH BblCOKHX 3HeprHRX pacnpeAeileHa B 60J1bWOM 3HepreTH-

4eCKOM HHTepeane. Ha OCHOBaHHH 3TOro MOmHO OmHAaTb 3Ha4HTeI1b HblX 

OTnH4HH B eepORTHOCTRX MemAY y -nepeXOAaMH npH BblCOKHX 3HeprH

RX, paCC4HTaHHblMH C BOilHOBOH ¢YHK4HeH /3/ ,H 6onee npoCTblMH 

MOAeilRMH,. TaKHMH, KaK, HanpHMep, MOAeilb eaneHTHoro HeHTPOHa. 
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PHc.3. PacnpeAeneHHe CHJibl KoMnoHeHT [1g 912 0 2i] 912 + 
H [ 2d 5/2 ® 2~] 9/2+ • BepTHKanbHbJe JIHHHH noKa3bIBalOT pac

npeAeneHHe AJI.!I CJiyqa.R:. KOrAa KOMilOHeHTbl a+ Q + Q + BbJ

KJIIOqeHbl H3 /3/. CnJIOmHa.R: KpHBa.!I - Bee KOMilOHeHTbl a+Q+ Q+ 

BXOA.!IT B /3/. 

5. 3AKJll04EHl1E 

3KcnepHMeHTailbHaR HH¢0pMa4HR O pacnpeAeileHHH CHilbl OAHOAblpo4-
HblX COCTORHHH A~eT HaM B03MOmHOCTb CAeilaTb Ha cerOAHRWHHH AeHb 
onpeAeileHHble BblBOAbl O 3aKOHOMepHOCTRX ¢parMeHTa4HH 3THX npOCTblX 
KOMnOHeHT BOilHOBOH ¢YHK4HH RApa. Pe3yilbTaTbl, no11y4eHHble B paM
Kax ~Ba3H4aCTH4Ho-¢OHOHHOH MOAeilH,. YAOBileTBOpHTeilbHO socnpOH3-
BOART 3TH aaKOHOMepHOCTH. no3TOMY MOmHO C4HTaTb, 4TO HAeH MO
AeilH O samHOCTH B3aHMOAeHCTBHR co CilOmHblMH KOH¢Hrypa4HRMH HO 
BilHRHHH HH3KOilema~HX KOilileKTHBHblX COCTORHHH Ha ¢parMeHTa4HIO 

8 

HaXOARTCR B COOTBeTCTBHH C peailbHblMH ¢H3H4eCKHMH npo4eccaMH, 
npOHCXOAR~HMH npH paccMaTpHsaeMblX 3HeprHRX B036ymAeHHR RApa. 

11HTepeCHO nposeCTH nDA06Hble HCCileAOBaHHR H B 4eTH0-4eTH_blX 
c¢epH4eCKHX RApax. 3KcnepHMeHTailbHaR MH¢OpMa4HR /B OCHOBHOM 
AaHHble {p, t) -peaK4HH/ yme Ha4ana nORBilRTbCR 110,2 11 • B paMKax 
KBa3H4aCTH4H0-¢0HOHHOH MOAeilH B 4eTHo-4eTHblX RApax 6b1Il0 AO
CTHrHyTo xopowee onHCaHHe ¢parMeHTa4HH 4aCTH4HO-AblP04HblX co
CTORHHH no 6011ee CilOmHblM ABYX¢0HOHHblM KOH¢Hrypa4HRM 122·241. 

B (p,t)- H (t,p) -peaK4HH, OAHaKo, 3aMeTHYIO POilb MOmeT Hr- .. 
paTb ¢parMeHTa4HR 4aCTH4H0-4aCTH4HblX KOMnOHeHT 1251 • OnHCaHHe 
TaKHX npo4eccos, no-BHAHMOMY, B03MOmHO ocy~eCTBHTb, nOilb3YRCb 
peay11bTaTaM_H pa6oT1261 • 

AsTop BblpamaeT 611aroAapHocTb npo¢. B.r.Conosbesy aa no
CTORHHblH HHTepec K pa6oTe H 4eHHble 3aMe4aHHR' a TaKme A .11. BAo
BHHY H B. B. BopoHosy aa none3Hble o6cymAeHHR. 
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