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I. B e e Il e H H e 

He.aasHO OOS1BHflHCb C006WeHHSI 06 H30M8pHb1X COCTOSIHHHX B SI.JJ.pax C 60nbWHM CDHHOM. 

B qacTHOCTH, TaKoe cocTOHHHe c 6onbWHM epeMeHeM >KH3HH ( 160 IJ.Hell) Halla.euo e Lu 
177111

• 

nonaraiOT, 'ITO CDHH COCTOSIHHSI paeeH 23/2, a aueprHst - 969 KaB, CoCTOltHHSI C TaKHM 60/lb

WHM aHaqeHueM cmr:w:a ae MoryT 6biTh o.a.aoqacTH'IHbiMH. TeopeTH'ISCKHe oueHKu
121 

noKB3hiBaJOT, 

'ITO B a.eq>opMHpOBaHHbiX ltiJ.pax MO>KHO O>KHil8Tb OOSIB/IeHHSI TpeXKBa3H'IaCTH'IHbiX ypOBH911 npH 

aHeprHH 1-1,5 Mas, npH'18M B pR.0.8 cnyqaea MO>KHO O>KH.CI.BTh llOSIBnSHHSI H30M8pHbJX COCTOSIHH.A: 

c 6onhwHM cnuHoM. YcnewHoe npuMeHeHHe caepxTeKyqeA Mo.a.enu nnsr o6~RCHeHHH csoAcTs 

o.aao- H .QBYXKB83U:t.t8CT~f'IHbiX ypOBH8ft: B '.a;e<J:>opMHpOB8HHbiX SUlpBX fl03BOnHeT H8.!l8HTbCH nony

t{HTb aeKOTOpbie KB"'ecTseHHbie oueHKH .anH TpexKaaauqacTHliHhiX yposueA. O.anaxo a paMKax 

caepxTeKyqeA MO.OenH KB>KJlbi.A Tp8XKB83H'I8CTH'IHbtA ypoBeHb OK83biB88TCH BblpON<.0.8HHbiM, npu

qeM K8)f{.llOMY yposHIO MO>KHO npunuc&Tb qeTbrpe aHa'leHHH cnuua. Yl.leT saaHMo.a.eAcTBHH Me>K.ay 

KB83Hl.f8CTHU8MH npHBO.llHT K llOSIBfl8HHIO MYflbTHnneTa H3 t{8TbfpeX yposHeA:, HM810UlHX O.QHH8KO-

sylO "19THOCTb. 

B pa6oTe npoeea.eHbi pacqeTbi TpexKea3H'IaCTH'IHhiX ypoeHeil Tuna ( 2n, p ) H ( 2p, n 

B pg,ne H.nep C yqeTOM B34HMO.O.eilCTBHH M9)f{.Qy KB83H\18CTHU8MH B nepsOM nopSI.QKe T90pHH 
I 11 I '11 

B03MYUl9HU:H. npose.aeH 8H8flH3 Tp9XKB83Hl.f8CTH'IHbiX MynbTHnneTOB B Lu H Ill I Bbi'IH-

Cfl9Hbl eepOSITHOCTH H8KOTOpbiX tJ -nepexo.o.os, yKaaaHbi soaMO>KHbie raMMa-nepexo.obi. 

nonyqeHHbl8 peaynbTSTbl MOryT K8q8CTB9HH0 npHM9HSITbCSI .llflSI 8HBnH38 Tp9XKB83Hq8CTH\l

HbiX COCTOHHHA. B JlpyrHX Sl.llPBX. 

2. TpexKsaauqacTHt.{Hbie MynbTHnneTbl B .a~¢opMnpoaaHHbiX SI.O.pax 

1 3/ 
Pauee 6btno noKaaaHo· 

1 
qTo yqeT saauMo.aeAcTBIIH uecnapE:!HHbiX HyKnouos npu:so.a.uT 

K pacmenneHHIO COCTOSIHHR B t.{8THO- MSCCOBbiX H.G.pax, llpH"'8M 3TO MOmeT 6bJTb TOnbKO KOpOTKO

.a.eACTBylOLUee B38HMO.ll9:ACTBH9 npHTH["'IIB810ll.l8["'0 THUS. nerKO ll0K838Tb 1 qTQ paCW8ITfl9HH9 SIBnH-

9TCSJ cne.OCTBH9M He y"'HTbiB89MbiX B 06bJqHQM ["'8MKnbTOHHSH9 napHbiX B38HMO.neA:CTBH:A TUna: 

~ <s
1

a
1

; s o 1 lV!s'o~; s'o'>a+ a.+o a~ ,a,~ (I) 
•,-~=•1 '1 11 I I •,a, 1 1 •101 •101 

.; f- • ; 
r.ae V - HeKOTOpbiA noTeHun:an saa"Mo.a.eAcTBHA, a l s, 0 I - KB8HTOBbi9 xapaKTepHCTHKH 

O.O.HO't8CTH"'HbiX COCTOSIHHA • .lJ.eACTBHTenbH01 Ct.{HTSSI B38HMO.neACTBH9 ( 1) B03MylUeHneM H HC

nonb3yH CHMM9TpH30B8HHbl9 no 3H8KY npOeKUKH MOM9HT8 .D.BYXKB83U"'8CTHqHble cjJyHKUHH 1 MOmHO 

a nepsoM nopSI.O.Ke nony"'HTb see peaynbTBTbl pa6oT
1 31 

npu cooTBeTcTsyromeM Bbt6ope noTeu

UHana V • 

AuanorH'fHbiM o6pa30M MO>KHO nonyquTb H pacLUenneHHe TpeXKB83H'IBCTH'IHbiX MynhTHnne

TOB B HeqeTHbiX H.apax.; 
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PaCCMOTpRM Tp8XXB83H'I8CTH'IHbl8 COCTOAHHA THna ( 2n, p ) H ( 2p , n ) H np088Jl8M y'leT 

B38HM0.0.08CTBRII lt883H'I8CTHU B nepBOM nopR.O.Ke T&OpHH S03MYWOHHR 1 HCDOnb3ySI BOnHOBbiO 
/4/ . 

<f>yHKUHH MOJlenu HanbCcoua • noreauuan napaoro 83BHMO.IleAcToHA JlnA npocTOTbi 8&I6epeM 

s au.ae: 
V =-4rrtll(~-;1 )[1-a+a;;,;;,j 1/ 

(2) 

FJl8 g H a - H81tOTOpbi8 napaMeTpbl, npH'18M a onpeJlenseT '18CTb CnHHOBbiX CHn 8 06WHX 

napHbiX canax. 

CHMMeTpH3088HH8A no 3H8Ky npoeKUHH MOM8HT!I BOnHOBBA <f>yHKUHll COCTOAHHA THna 

( 2n , p ) H ( 2 p , n ) HM88T 8HJl: 

'l'(l.IIK) ~ v'.!!__~ ·(1 + R J[x (1))( fl (2)-
32rr• 1 ,,a, "• • (3 ) 

I 
-x n(2Jx,

0
(1Jix !1 (3)D,,,(I!1 ), 

Nl u, 2 2 N 3 J 

r.lle uu¢paMH I H 2 o6osH8'1810TCR TO>KJl8CT88HHble Hyxnoubl; R 1 - onepaTop opaweHHA cacTe-

Mbl H8 yron rr 80!tpyF OCH 2 ; )( Nfl - 8HyTpeHHH8 OJlHO'IBCTH'IHbl& 80ftH08bl& <f>YHKUHH; 

D J (I! ) - o6o6weauaa c¢epH'I8CK8A <f>yHKURll Baruepa; K m n J + !1 + n •• npH'I&M 3HBKH n, 
MK I 2 

npOH380ftbHbl, 

3uepFHll OCT8TO'IHOFO 838HMO.Il&ACTBHR Tp8X 'IBCTHU 8 nep80M nopA.IlK8 T80pHH 803Mywe-

HHR p8!1H8: 

E (K) (~' (IMK), v,I V 'P(IMK)). 
I .I 1/ (4) 

l-fcnOnb3yA C80ACT88 CHMM8TpHR M8TpH'IHbiX 9ft8M8HTOB, nerKO nony'IRTb : 

•. 
E(K) • (x 

0
(1))( !1(2), v,. x, !1 (l!x, 

0
(2))-

Nt I N, 2 I J 2 2 I 

(5) 
-()( !1(1))( !1(2),V11 x !1(2))( !1(1))+()(N!1(2))( !1(3),V X,Q(2))(N0(3))+ 

Nl I N 2 I Nl I Nl 2 J 2 N 3 I JJ 2 2 3 J 

+ rx, 0 u!x, 0 rJJ,V,. x,. 0 uJx,. 0 rJJJ. 
II II ll 13 

nonHSR npoeKUHR MOMOHT8 H8 OCb CHMM9TpHH Rll.p8 DpHHHM80T '19Tblpe B03MO>KH.biX 3H8'19HHSI : 

K - o, + o, + o , ; 1- n, + n, + n, 1 ; 1 o,- n. + o ,I ; 1 n, + o,- n,1. 

noJlCT88ftllll (2) 8 (5) MO>KHO H8ATH 9HepreTH'I8CitH8 p83HOCTH, COOT88TCT8YIOWR8 STRM 

aHa'leHH.HM K : 

E r K = 1-n, + o. + o. 1 J- E r K- n, + o, + n, J. 

• ( 1 - 4a ) [ A 
12 

+ 8
12 

1- 2a [A 
11 

+ 8
11 

I ; 

E(K ·lfl
1
-fi

2
+0

1
IJ-E(K-!1 1 +fl 2 +fi,J· 

• (1- 4a )[A 
12 

+ 8 12 I- 2a [A 21 + 8 •• I ; 

E (K •I 0
1 
+fl,-fi 1 1J- E(K• fl,+ 0 2 +O,~J· 

•-2a[A
11

+ 8,. 1- 2a[A 11 + 8,. ]j 

4 

(6) 

r.lle 

• II A,,- I [(2fl+1)(2t;+1)(2t,+J)(2t;+l)l X 

p;ti,t;.I 

xF
0

(n 1 t1 ;n; t;ln1 t
1

;n.;.t;)I - 1-<t1 t
1

ooiLO>x 
£ 2L + 1 

X x<f'f'OOILO>·•·o-I "t 0 -I 
I I <1 1 I I 

x < f1 f1 fi,-I-0 1 +IIL0 1 -01 >[a~.01 _Ix 

X .. <f' f'-0 -I -0 +I ILOI- 0 >-f'O- I I I I I I 
I I 

-" " < f' f' 0 I r·o +I t•.n +I 1, 1+ -o,-II L01-o >J· 
I I I I 1 

1 

II 
811 ---I [(2f1 +1)(2t

1
+1!(2t;+J)(2t;+1Jl x 

f1 ,t;.t,.t;;I 

X F 
0
(nl fl; nl•t; In I t, ; "/ r; ) . :I _l __ X 

£ 2L + 1 

x < t 
1 

t 
1 

o o 1 Lo > < t·,- r; oo 1 Lo >. a X 
f !1 -I 

I I 

X "t, o, +I< t, t, 0 I _, I 0 I + I I L o, + 0 I > X 

x [at:o. -I"•· .,.<t;t;01-I 0 1 +I 1Lfl 1+ o >-
• l t.; nj +"' 1 

-a, "t•o -Ix <t;t;01+ I 01 -IIL01+01 >]. 

(7) 

(8) 

f
1 

0 1 +I 1 I 
B (7) R (8) F 

0
(n t · n' f'-1 n f . n' f' ) - pa.llHIInbHble BHTerpanw, uannTa•ecxaa ¢opt.<yna 
/'S/1' I I I I' I I 

KOTOpbiX .a.aaa o ; a tO-!" xos<P¢auaeRTbl pasno>KeBHR sonH08biX ¢yuuall HBnbCCoRa no 

c<f>epH'I8CKRM <fJyHKUHliM/ 
41 , 

lJ.ng H8XO>K,ll8HRSI Op8BHn Cn0}1(9HHR MON9HTOB HCDOnb3y9M 8CHMDTOTH'18CK08 DOB9.Q8HH8 

(7) B (8), HCCft8JlOBAHHOe B / 3/ 

J, ACHMnTOTR'Iecue cnH:uosLJe xaaHTOBble 11HCna I 
1 

H I I OJlHOFO 3H8KA: 

A II < 0 ; Dl,~ o. 
II , AcRMDTOTH'Iecxue cnsuosbie KB&HTO&ble 'IRena I 

1 H !.1 HM9JOT DpoTRBODOnO>KHhle 

3H8KH: 

A
11 

~ 0 o,, > 0. 

Hccne.aya see B03MO>KHhle xow6aaauHH acawnToTH'Iecxax cnunos, nerxo ycTauosHTb, 'ITO 

C8Mb1MH BhiCOKHM DO SHeprHH OK83biB89TCSI COCTORHH8 1 B KOTOpoM CDHHbi TOJK.ll9CTB8HHbiX HfK-

nOHOB napannenbH&I, a cnaa H8'1eTaoro HyJUioaa &HTHnapanneneH HM { t t J ) • Cne.ayJOWHM no 

SHeprHH 0K83bJB88TCR COCTOHHH8 C napannenbHbJMH CDHH8MH BCeX TpeX '18CTHU ~ 11'+) . 0cTanb-
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HbiB llBB COCTORHHR CO CnHHOBOA KOH<t>HrypBUHBII TUna ( f t f) HnH ( t "j,) O'IBH b 6nH3KH no 

aHeprHR H HBnRIOTCR HH>KBAWHMH cpellH BC9X ypOBHeA MynbTRnneTB, 8 KB'IeCTBe npHMepa pac-

CMOTpHM xou.PnrypauHIO I n _2_ + [ 6241 , n2 L - [ 5141 ; p L + [ 4041 I 
I 2 2 2 • 

Corn8CHO 8CHMfiTOTH'I9CKHM np8BHnBM 1 HH>K8A:WHMH DO SHeprHH OK83biB810TCSI COCTOSIHHSI 

K = lf ( fiP H t ( n t ) • 3aTeM Hl19T ypoaeHb C K = -j-rftf), H, HBKOHeu, CBMhlll 

BhiCOKHA ypoeeub MynbTHnneTa HMeeT K = .2_ (~ + ~ ) . 
2 

/3/ 
0TM9THM 1 'ITO Bblp8>K9HHSI A,J H B,l T&Kne >Ke, K&K a , a, cne.a.oaaTenbHo, KSK 

.O.BYX118CTHttHbi9 1 TBK H TpexqaCTHl{Hbi9 pacmenneHHSI Bblp8>K810TC51 '19p93 O.O.HH H Te >Ke senH'IHHbJ. 

3TO Jl89T HSM B ,Q8JibH9A:W9M B03MO>KHOCTb Bbl6pBTb nap&M9Tpbl Tp9X'I8CTH'IHOrO pacwenneHHSI 

H3 9KCD9pHM9HTanbHbiX .Q8HHblX DO LlBYX'I8CTH'IHblM p8Clll9DneHHSIM. 

npu 

Bbl9 CHJibi 

ycT8HOBJI9HHH 8CHMDTOTH'I9CKHX Dp88HJI CnO>K9HH51 MOM9HTOB Mbl nonaranu, 'ITO CflHHO

COCTaenRIOT M9HBB 25% 06lUHX napHhiX CHn, 

B&t'IHcneHHH 

D.nst eblqucneHHSI ::-Hepl'HA: pacwenneHnst MynbTHnneToa Heo6xo.anMo Bbi6paTb napaMeTphi 

e3aHMOllellcTeHR a H g , ~ns Yll06cTea Mbl eBelleM napaMeTp II = g [ 2v 
3
/" 1~' , rlle 

/4/ 
v = wml1r - napaMeTp, ~XOllRlUHll e eonaoeble 4>YHKUHH HunbCcoua , 8b!6epeM napaMeTpbl 

a It W , pSCC"'HThiBSSI 3HeprHH pacwenn8HHA: B "18THO-M8CCOBbiX SILI.p8X H Cp8BHHB8SI HX C 

9KCnepHM8HT8nbHbiMH .O.SHHblMH. npu 9TOM no B03M0)KH0CTH Bbi6epeM pacmenneHHSI M8JK.Uy co

BnHSIHH8 KonneKTHBHbiX aQJQJeKToa Man0. Pacqe T pacwenneHHH a Ho 
166151 

H 7- llBeT 3HB'IeHHe a IY •314 K3e. BwmcnenHe eenHqHHhl ( 1-4a) W 
15•/7/ 162/6/ ,.. 

CT051HHSIMH 1 B KOTOpblX 

M8>K.QY COCTOSIHHSIMH 0-

npoeollHnocb H3 llllHHbiX no Gd u W • 8 Gd pacc'!HTaHHoe pacruennenHe cocTos-

HHA 4+ ( 1511 K3e) a I+ (2026 Kae) xon.P•rypauuu pp I 5/2 + 4131 , 3/2 + ( 4111} lllleT 
... . 132 

3Ha'!enHe ( 1 - 4a) W = 8,6 Mae, 8 W "" pacruenneHHR cocTOSIHHil 2- ( 1290 Kae) H 7-

( 1961 Kae) xon<t>HrypauHH pp I 9/2- [ 5141 , 5/2 + [ 402 1 I nonyqaeM 3HaqenHe ( 1- 4 a ) W 

•8,3 Mae. 

PacqeTbi aHepruA pacwenn eHn:sr a .apyrax s:~.apax noKa3biBaiOT JJ.OsonbHO cunbHyiO aaaucu:

MOCTb OT XOp8KT8pHCTHK COCTOSIHHA. 8 pst.ae cny'IS8B HHTepnpeTSUHSI 3KCnepHM8HT8nbHbiX .QSH-

112 
HbJX OK83biB88TCSI B8CbM8 H8H8.ll.81KHOA. TaK, B W p8CLf8T 9HeprHH pacwenneHHSI COCTOSIHHd: 

xou¢urypauHH nn I 9/2 + [ 6241 , 1/2- [ 510 1.} llll9T aHa'!eHHe \E = E(5-)- E (4-) = 

• 63 Kae, ecnH ucnonb3oeaTb 3Ha'!euue ( 1 - 4 a) It •8,3 Mae. B pa6oTe rannaxepa u Conoebe

e/61 nonaraeTcSI, qTo pac ruennenHhte cocTOSIHHSI HMeiOT aueprHH IG54 Kae (4-) 1819 Kae (5-), 

'ITO SIBHO npOTHBOpe'IHT HSWHM pacqeTSM. 8epOSITH88 acero, tfTO BTOpbiM ypOBH8M .oy6neTa SIB

liReTCSI ypoeeHb 1622 K3e (5-). 

VITaK. a .aanbHeAwax pact~eT&X Mbi ucnonb3yeM napaMeTpbl 

no llllHHbiM e Gd 
15

" H W
112 

auaqeaue ( 1-4 a )w• 8,45 Mae. 

a W • 314 Kae H ycpellHenuoe 

Ha pnc. 1 npn:aeaeHbi npHM8pbi pacwenneHHH qeTbipex MynbTHnneTOB paanuqabJX KOH<t>n:ry ,

p8UHA:, p8CC'IHT8HHbiX HB aneKTpoauo-cqeTHOA: MSWHHe. BH.aHo, qTo nonHaSI aHeprHH pacwenne

HHSI MynbTHnneTa OK83bisaeTCH nopSI!tKS 1 Mas. Acu:MnTOTHttecKHe npBB'Hna cn0)K8HHSI MOMGHTOB 

6 

BO acex cny"'BRX BblflOIIHS1101\::SI XOpOWO. 3TH P8CC'IHT8HHbJe MyllbTHRII&Tbl H HCDOilb3YIOTCSI HSMH 

111 111 8 .aanbHeA:weM .llllSI BH81IH3a 9KcnepHMeHT81lbHbiX .Q8HHblX a Lu H Hi 

4. AaanHa aKcnepHM9HT8nbHbiX .0.8HHbJX 

Hellaeno e Lu
111 

nall.o.eao H30Mepuoe cocTOHHHe co cnunoM 23/2 H anepruell 969 Kaa, Mht 

nonaraeM, 'ITO aTo Tpexxea3H'IBCTH'IHhiA ypoaenb c KOH.Pnrypaunell I n
1

f- [5141 t na f + [ 6241t; 

p 7___ + [404 l•) (cM.puc. I c H puc. 2). Ypoeeab 23/2 aenHeTcH HH>KaAwnM ypoeneM MynbTHnneTa. 2 
UenTp TSI>KecTn 

MynbTHnneTa CoenlllllleT C UeHTpOM TH>K9CTH lleyXKe83H'IIlCTH'IHOrO lly6neTa 
iL -[514[] 

2 111 
HHSI e HI 

, .2._ + ( 6241 1 , Pacc'IHTaunaH auepru" Taxoro .o.eyxxea3uqacTH'IHOro cocToa-
2 /6/ 111 

paeua 1,5 Mae • CnelloeaTenbHo, ypoeeab 13/2 - e Lu llonmeu nemaTb 

npu auepruH nopHllKII I Mae, qTo H no.o.Teep>KllaeTca axcnepHMBHTOM, 

Bee rllMMa - nepeXOllbl c ypo&uH 23/2- HenHIOTCSI K-3anperueHHhiMH, Ha6niOlllleTC,. 6eTa-

paCnllll aToro H30Mepuoro COCTOHHHH 1Ip9llUOnO>KHTenbHO HB POTilllHOHHhiB ypoeHH C 60nblUHM 

cnnHoM e HI 
111111 

• BeTa-pacna.o. H30Mepaoro cocTORHHR Lu 111 MO>KeT ocyruecTBnRTbCR 

e TpexxeaaH'IIlCTHquoe COCTOHRHe co cnanoM 23/2+ H Kon.PurypauueA I p !__ - [ 5141, , 
177 I 2 

p !.... + [4041~ ; n Z-- [5141; I Hr (eM, puc, Ia), BLt'IHcneuuoe c Y'IBToM ceepXTexy'IBcTH 2 2 .. 
3Hil'leuue log It = 6,5 ~-- -------

.o.n" Taxoro nepexolla. HeATH TO'IHoe nono>t<euue aToro Myn&TRnneTa e "' Ill 
lf1 

HI MO>KHO O>KHllllTb 
BBCbMa TPYllno. Ecnn Taxoll 6eTa-nepexo.o. cy•.uecTeyeT, TO e 

nogeneHHH H30Mepuoro COCTORHHSI 23/2+, Ha HH>KiliiWHII ypoeBHb 9/2+ aToro MynbTHnneTa MO>KeT 

I 17 /9/ ocyruecTenSITbCSI 6eTa-pacna.o. Tuna au (log It :S 5 ) c Ta • 8 axcnepHMeHTe 6eTa-

nepexoll TBKOrO THUll HQ 06Hapy>Keu, Cn&llOellTBnbuO, aueprKSI COCTORHHR 9/2+ 6onbrue Pll3HOCTH 
wacc 

177 
Ta H 

177 
HI 

, paeaoA 1160 Kaa, Bee raMMa-nepexollLt c aToro ypoenR ua ypoeau 

pOTB!lHOHHOA nonocht OCHOBHoro COCTORHHSI RBnRIOTCR A -aanpelUBHHhiMH (auanorH'IHO rA -3an-
~ ' 

peTy B 6eTa- pacnalle ) • OllHO'IBCTR'IHhle raMMa-nepexOllhl ua nl06hle llpyrue ypoaua a nep-

BOM nopSillKe 3anperuenhl (F) • 3anpeT, o.o.aa~to, MO>KBT cyruecTaeuuo ocna6nRTbCR npnMecSIMH 

OllHO'IBCTH'IHhiX COCTOSIHHA e TpeXKBil3H'IIlCTR'IHOM, 
117 

8 Lu MO>KeT na6niOllllTbCK Tpexxell3H'IacTH'IHhlll ypoaeub 9/2-, npuuallnemarunA TOMy 

my MynbTHnneTy, 'ITO H ypoeenb 23/2-. Ha nero MO>KBT RllTH 6&Ta- nepexoll Tllna lu c Bhl-
'lncneuuoll aena'lnuoA log It 

-6,5, 0l1KilKO UepBXOll MO>KBT 0Kil311TbCR Cnll6htM no HHTBHCHe-

HOCTH R3-:.a ManoR paauocTH Mace, C ypoeaa 9/2- MO>t<Ko aa6niOllllTb A -3anperuenHhiB EJ-ne

pexOllhl HB YPOBHK POTilU~OHHOI nonocht OCKoeuoro COCTORHHR, 

177 /8/ 113BBCTeu 6eTa-pacnall Y·b ua ypoaenb 1240 Kaa c loglt •4,4-5 , 8 aToll ofinacTu 

CXeMbl HHnbCCOHil ReT HH OllHOro OllHO'IIlCTH'IHOro COCTORHHH, HB KOTOpOe MO>KBT HllTH 6eTa-
1'11 117 

nepexoll Tuna au c Yb , OllHBKO a Lu B03MO>Kuo Tpexxaa3H'IacTH'Inoe cocTORHIIB 

KOH.Parypauu I n1 f -[ 5141J; n, : + [62411; p -;- - [5141f J , 

npll'leM aa HII>Kallw111 ypo&eHb aToro MynbTanneTa (eM, pile, ld ) co cni!BOM 7/2+ MO>KeT 
177 

RllTII au -nepexoll c Yb c Bhl'IHcneaaoll senii'IIIHoll log It -4,9, UeaTp TSI>KeCTII aToro 

MynbTIInneTa ne>KaT Bb.IWQ llBBTpa TR>ICBCTH Myn&TKnneTa C) HB SBepr1110 OllHO'IIlCTil'IHOro B03-
6y>Kl18HHSI COCTOSIHRR 9/2-i 5141 

177 
a Lu 

177 

YPOBHR 7/2+ e Lu 
pasHyto 147 Kaa. 3To .a.aeT HaM nosto)f(euxe 

np.~~ a11eprHH nopsu:u:a 1200 Kss, 'ITO ORRTb xopowo cornacyeTCs c 

ax:cnepaMeHTanbBbJMII .a.aH&hiMif. OJXaax:o yposea& 25/2+ 9Toro MynHanneTa y)f(e .11e MO>KeT 

7 

'1.!1j,· ,,, 



I, 

6b1Tb H30M8pHbiM
1 

T8K K8K C nero HlleT El-nepeXOJl B COCTOSIHH8 23/2-. raMMa-nepeXOD. M9>KAY 

aTHMH cocTOSIHHHMH SIBnHeTCH OllHO'iBCTH'iHbiM, THna 9/2- [ 514 It ~ 7/2 -1{ 404 ij. npH'ieM caepx

TeKy'IBH nonpanKa K aepoHTHOCTH nepexo.aa T8K8H >Ke, K8K .anH raMMa-nepexo.aa Me>K.ay cooT

seTCTB)'IOWHMH COCTO!IHHSIMH. 3HaH npHBE!llE!HH)'IO aepOHTHOCTb nepexoaa 147 K9B B Lu "'110~ 
Bbl'iHCnSI!I OTHOW9HHe CTBTHCTH'ieCKHX aecoa COCTORHHA " = I < r, )I K I !( ,- K, \I, .'(I> I> 

MO)KHO OUeHHTb npnMepHOe Bp8MS1 >KH3HH ypoBHH 25/2+ :r 

" 
""'1o·• ceK. 

,, 
Ha ypoaeHb 9/2- (990 K9a) a Lu MO>KeT HllTH E2- nepexoll c ypoBHR 7/2+(1240K9&) 

TaK>K9 THna 7/2-1{ 404J+ ~ 9/2-t{ 514Jf, 3KcnepHM9HTBnbH09 06Hapy>K9HH9 9TOrO nepeXOllB 6bJnO 

6bJ B8CbM8 HHTepeCHblMo 

Ha6monaTb ocTanbHhte ypoBt;tH acex yKaaaHHblX MynbTHnneTon B03MOJKHO nHWb s peaKUHHX. 

llonHaH cxeMll ueno'IKH pacnaaa Yb 111~ Lu'"·• HI";.___ Ta
111 

aaHa Ha pnc. 2 c yKa-

aauueM nyHKTHpHbiMH nHliHSIMH 803MO.)I(HblX ypoaHeA Tp9XKB83HlJ8CTHlJHhiX MynbTHnneTOB H CX9M8-

MH - B03MOJKHbiX 6eTa- H raMMa-nepeXOll.O~. 

YKameM, 'ITO npose.aenuoe paccMoTpenue naeT soaMO>KHOCTb K&'lecTsenaoro auanu3& Tpex

KB8:JH'18CTH'IHbiX COCTORHHA B n1060M aeqJOpMHpOB8HHOM Hllpe, 

B 38KniO'i9HHe as Tophi BbJpa>KaiDT 6naroaapHOCTb B.r .ConoabeBy 38 nocTOHHHbiA HHTepec 

H noMOWb B pa6oTe, K.SI. rpoMOB)' 3a none3Hbl9 o6cy>Kll9HHH H OM Can Xa 3a npoaeaeHHe 

'IHCneHHblX p8C'I9TOB. 
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PyKonHCb nocTynHna a H3ll8TenbCKRA oTaen 
17 HIOHR 1963 r, 

{P, 9/l-1514lt; P,_ ·tfz+l'IO'I]•; 

I'! 7!2-1514]1 1 

ktv Kx ( zd 
1190 9/2 + (Hi) 

Mo 5/2+ (tH) 

'10 23/Zt (fH) 
o ~,::_.,. (N +) 

11) 

{n1 7/2- LHitH; n2 9/H l624Jt; 
p 7(l t l4U4H} 

kev K7l (r 
" 

870 9/2-(fH) 
750 5/2- (H t) 

ze !/2- (Ht) 
0 23/2.-(IH) 

c) 
Puc. 1. 

9 

• 

{Py !1/l-l514H; P~ liZ ~l'IU't]l; 
n ':IJltL624H J 

kev Kn (Z;) 

f11.f() 7/2- (H f) 
1CIJQ 11/2- (ft. t) 

to '1/Z- (fl H 
Q 2!i/J.-(+.~) 

b) 

{ n, 7/l- [S1~J•; nl.9/2 t(624Jt; 

p Y/Z-[Sf4Jt} 

kev 
910 
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K<ii: (Z.) 

-----7/2+(6!4) 

-----11/2+ (H.f) 

So-. __ 25/l+(Ht) 
o 1/2. + (H t) 

cl.) 
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