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B nocneaHee epeMst ycH nHncH H HTepec Teope THK OB K Hccne.a.oeaHHIO raMMa-nepexoao e 

B B.TOMHbJX SI.OpB.X , 0C06eHHO K HCCne.OOBB.HH IO E 1 -nepexo.a.oa. B blnOnHeH uenbtA ps:~n pa-

60T ITO Cp8BH9HHIO Teop9TH~9CKHX H 3KCD e pHMeHT8nbHhlX .ll8HHWX 0 BepOHTHOCTRX raMMa-ne

/ )-5/ 
pexo.aoa 

0 1l. H8KO BO BCeX pa60T8X He Y"'HTbJB810TCS1 napHbi9 KOppellstUHH , KOTOpble, K8K 110K838H6~ / 
MOryT 0K83biB8Tb CH11bH09 BnHSIHH 9 H 8 B9pOSITHO_CTH y -nepeXO .OOB . 

B naHHO~ pa6oTe npoee ae Ha C HCTeMaTH3B.UHSI El- H M2 - n epexonoe a .uecpopMH poea H

HbJX st .apax C y"'eT OM napHblX K Opp e 11SIUI-dL 

Pacc~HTbiBB.JOTCSI npHee.aeHH&Ie e epo stTHOCrH y -n e pe xon.oe H3 a xc nepHMeHTB.nbH biX naH-
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- napuuanbHOe apeMst >KH3HH y -nepexona a cex; - ~HeprHSI y - nepe-.. 

xo.aa e Mae; A - BTOMH bill: HOM 9 p H R - panuyc st n pa. 

Y~eT napHwx xoppenstuHA npHBOll HT K noHeneHHJO nonpaeO"'HOro MHO*HTen st K eepostTaoc-

TH y -nep exo.a8. n erK O fi0K838Tb, ~TO 11 11SI y -nepeXO.llOB B H9<f 9 THbiX S1.0.p8X M 9>t< .O.y 

cOCTOSIHHHMH c KBaHTOBblMH "'HCnaMH Is 
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U paCCCf:HTb18810TCR .QftR OCHOBHOI"O COCTOSIKHSI, 8 U • - .ansr asyXKB83H't8CTKt(-•, 
aoro; {3 "'"' !, 1 , ecnH npOeltUMSI MOMeHT8 .O.BfXKB83Htt8CTH't:KOI"O COCTORHKSI H8 OCb C HMM e TpHH 
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Bbi'IHCnRA. '1 a R y , MO)f{HO u:a aKcnepHMeHTanbKblx rrpneeneHHbiX sepoHTHOCTeA HaATH 

MaTpH'IH&Je aneMeHThl y -nepexonoe s paanH"'HblX stapax H cpaBHHTh nx Me>Kny coDon. 

npoBe.QeHO Cp8 8H 9HH8 rtpHB9.09 HHbiX eepOSITHOCTe A, 8bJt{ HCJ19HHbiX K3 axcnepnMeHT811bHbTX 

.ll8HHbiX H no Mo.aeliH HH11hCCOHa
120 1

• B Mo .aenH HKnbCcOKa npnee.ae HHBH sepoRTHOCTb s e.an-

HHU8X [ e 2 x 6apHJ pasHa : 
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nony'leHHbl8 pe3y11bT8Tbl p8Ctt9TOB rtpHBO.QSITCSI 8 Ta6nKU8X 1-4 , r ae 1l8Hbl st.apa, X8p8K T~-

pHCTHKH y -nepeXO.QOB / crtHHbl H "19THOCTH, 8CHM DTOTHtteCK H e rtBaHTOBble ~IHCna/, SHeprHSI 

y -nepexo.aa, speMeHa >KR3HH yposaeH H napuuanbH bre speMeHa y - nepexo.a.os, npuee-

LteHHble BepOSITHOCTH, CT8THCTH'f9CKHe MHO>KHTenH TJ H CBepXTeKyttHe nonpaBKH R y • JaT eM 

.08Hbl Bbl'IHC1leHHb19 H3 SICCOepKMeHTa npuee.a.eHHble BepOSITHOCTK 1 38BHCSIUlHe T01lbKO OT O.!lHO

"t8CTHttHbJX xapaKTepucTHK y -nepexona . HaKoHeu, e nocne a HeA K01lOHKe Ta6nuu 1-3 npueo

llRTCH OTHOWeHHSI DpHBe.QeHHbiX sepOSITHOCTeH, BblttHC1leHHblX no MOll911H HH11bCCOH8 H H3 3KC

nepHM eHT81lbHbiX ll8HHbiX C ytteTOM napHblX KOppe 11SIUKA. 

B Ta6nuuax 1-3 npuaeneHbl crpy nnapoeaHH bre no acuMnTOTHttecJCHM npaeHnaM OT6opa 

nepexo.abl, nputteM nottTH e xa>K.a.oR: rpynne HMeeM pH.D. EI -nepexo.aos Me>K.ay o.a-

HHMH u T eM H >Ke xsaHT OBbtMH cocTORHHHMB / nanpuMep, Tuna 5 / 2- [ 5231 ~ 5/2 + [ 6421/. 

O.aHax o e en u"tHHbl B(EJ) [ 11 RY ( ' a rpynn ax 1 / H 2/ .ao s o nbHO cHnbHO paanutt: a!OT CH Me>Kny 

co6oA a paanutt:HbiX Hapax. no-su.auMOMy, ¢niOKTyauuu c a oAcTa cpe.a Hero nonsr OT stnpa K 

H .apy CyWeCTBeHHO B11HSIIOT H8 y -nepexoabl . Boo6we,pa36poc 3uaqeHHA B(£1)[q Ryl-
1 

.ao sonbHO senHK. 3To, soaMO>KHO, o6ycnoaneH0 1 a li8CTHOCTH, T eM 1 tt T O nonpaBKH Ry s cny-

ttae EI -nepexonos oqeab c HnbHO aaeHcHT OT CTpyxTyp&l ypoeHeA cpe.anero nonH, u c H3Me-

HeHHeM nono>KeHHH yposHeA RY MO>KeT MeHstTbCH Ha nopH.a OK u 6onee . 

CywecTseHHoe pa3nH•He B(£1 J [ q RY ]-
1 

ll11SI p e.D. K 039Me11b HbiX H Tp8HCyp8HOBbiX Sne-

MeHTOB MO>KeT 6bJT b C BH38H O T BJt»<e C pa3nK'HfeM 3£t>cPe KTHBH biX 38pSID.OB B 3 THX o6naCTSIX 

s..a.ep . B psr.ne H.aep nepsoA rpynnbi (Dy
161

, Yb
111

) nony'-leHa otte Hb 6onbwaR 3KcnepuMeHTBnb_, 
HaH eenutt:uHa B(EIJ [ 11 RY 1 I HBMHoro 6onbwe l 'leM ua o.nHOtt:acTHttHoA Mo.a.enu HHnbccoHa. 

nocneaHee MO>KeT 6 b1Tb C BSI38HO CO CMeWHB8 HH eM 5nH >K8AW H X KOH£t>urypau HA B 9 TH X Sl.llpax, 

tt:TO H npHBO.llHT K yCJtOpeHH~ y -nepexo.a.os. 

B o6weM ,M o>KHO c.uen aTb B bt son, tt:TO aanpe Tbl a rpynnax 1/, 2 / H 4 / no acuMnTOTHtt:ec-

XHM KBB HTOBbJM ttHCnSM OK83 bi 8810TCSI O.UHOT'O nopHD.KB. CyweCTB e HHO BbJLlenstiOTCS1 nHWb £1-

-ne pexoabl B rpynne 3 / , r ae I~K = 1 H !1::£ = 1 , n nH KOTOpbJX BenHqHHbl 8 (£ 1) [ q R ].
1 

H8 .QBa-TpH nOpH.llK8 MeHbW e 1 t.feM B LlpyrH X rpynnax. 3 T OT BbiBOll OTJ1H'I9H OT CD.eJ18HHOT'O 8 
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rae see El -nepexon bl paaneneubl Ha aae rpynnbJ c 

Jana3Qbi88HKe y -nepeXO.QOB B 3TOft rpynne, OlfeBH LlHOI He MOA<eT 6bJTb 06'bSICHeHO BJlHR

HMeM napHbiX KOppenRuuA I OTMeT HM I lfTO 3HatteHKH D ( EJ) [ 11 R Y 1. 1 
s sToA rpynne HaMno 

ro 6onee cTa6HJib HbJ, tteM s apyrHX rpynnax . 

KpoMe Toro, a rpynne 2 / KM eeM ps:~a a aTpy!lHe HHblX y -nepexoaos a 
2J1 139 

Np Pu 

H Yb 
113 

• no-suaHMOMY 1 H a.aecb npHlfKH8 38Tpyll He HHOCTH CBSI38H8 CKOpee C QlntOKT ya -

UHRMH caMocornacosaunoro nonH 1 <teM c acpQ:J eKTBMH rrap HbiX Koppens:~unA. 

B Ta6nuue 4 npusoruiTCSI cpasHHTellbHbie llB HH bJe no M2 -nepexoaaM s pRae Hel.feTHhtX 

" ' Raep u 1 ~ • CpasHeHne cooTseT c T syiOLUHx MaTpH 'tH biX an eMeHT OB -n epCXO/lOB norr. -,., 
Tsep*.aaeT npasHltbHOCTb TpaKTPBKH ypoenR 2 , 1290 Kas a W K8K llBYXKB8 3 H1.f 8CTH '~Horo . 

B ec bMa HHTepecno 6brnO 6bJ npo.aenaTb ananorHliHbiH auanua nnH pHaa npyru x .a eyx -

K 883HttBCT H'.fHbiX ypOB HeA: B lleTHO-q eT H bi:X R.Op8:X 1 0LlH8KO OOKB COOTBeTCTByiOLUHX 3KC ne pHM e H-

TBJlbHbiX .QB HHbiX He T. 

B aaKJIIOtteHue aeTop Bblpa>t<aeT rny6oKyiO 6nar ona pHocTb B.r. Conoebesy aa npe.ano

>KeHHYIO TeMy R OOCTORHHbiA: HHT ep eC K pa6 0Te H Yf .H. MuxaA:JIOBy 38 eecbM8 no n e3 HbJe o6-

Cy>K.aeHHR . 
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Ta61IIIL!a I , 
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!__~~-_!~ J<.c ~~2~~~---!i!~/J n:_~J-~-- · __ ':.:! ____ ~_!S. ______ ct_L_s_e ',. ~"_!H] ·I O -~----- {<( J:_<_'x5aP"J..:!![_~ _ _!::.!!___ 
i) c. N = :1 i l> Yl.z. = :! 2 A 1\ = :;: i l> L.. = :!: i C.l< ~ 0 

E u.'S3 5/2 - [532] 5/2 + (4I3] 97 , 5 ~Io-9/ 1.'/ "-I , 4,I 0- 9 .> 330 5/7 0 , 08 ~ 5800 ..; 5 , 0 
E«. 'ss 5/2 - [532) 5/ 2 +l4I3] IDS 6 4 . 10- IO/ 4~5 , 2 . IO-I O ~700 5/ 7 0 , 08 ~ I2000 ~ 2 , 4 
D~'•' 5/2 - [523) 5/2 + [642] 26 2 , 7,IO-b/8/ I , I3 ,I 0- 7 2I6 5/ 7 0 , 006 50000 0 , 68 . I0- 2 
Np " 9 LS/2 - [5231 5/2 + [642] 74 ,6 I , 2 . Io- 9/ 3/ I , s . Io- 9 690 5/7 0 ,20 4800 o ,82 . Io- 1 

~.- 5/2 - [523) 5/2 + (642] 74 , 6 I , 4.I 0- 9/ 9/r , 94 , 10- 9 533 'i/7 0 ,20 3730 1 , 06 , 10- I 

Np m 5/2 - [52J) 5/2 + [642] 59 ,6 6 , J .Io-8/I O/ 1, 75 . 10- 7 II, B 5/7 0,20 tli 4 ,9 

Am"J 5/2 +[642] 5/2 - [523] 84 2 , 0.I o- 9/ I0/ 2 , 6. 10- 9 280 5/7 o , so 780 u , sr 
T"',B 7/ 2 - [523) 7/ 2 + [404] 63 3 , 6 , 10- 8/II/ I , I.I0- 7 I5 ,6 7/8 0 , 008 2230 I 7•10- 2 
!;lg 7/2 - [5I4} 7/2 + [633] 285 ,6 I, 9.I o- ID/I 2/ 7 , 3.IO- I 025 ,2 7/8 0 , 0000 36000 2 , 6.I 0- 3 

"' 

Ta6m1ga 2. 

fl~ p o I ,Jc:, [Nnzl\]; L,~[IJnzh]t _ KE~ ~'~< ~.r le";ei:~J·IOB _ 7__ ~ L~~~~~~~~1;~ F,., ·Ry 

2) t:. N = ± i A l'l.z = :t. 2. t:. f\ = :!: i 6 2: ; 0 A l< 2 :t 1.. 

E.u.'ss 3/2 + [4II] 5/2 - [532] 141 1 ,2 .10- 9/ 8/ I ,I. I0- 8 24 I 0 , 005 4800 2,r o:-2 

Gd'"s 5/2 + [642] 3/ 2 - [521] I06 4. 2. 10- IO/ I3/ tJ80 2/3 0 , 07 I 9000 0 ,31 
Tgrsg 5/2 - [532] 3/2 +[4II] 364 I , ? . IO- I O/I4/ 1 , 7. 10- I O 51 2/3 0 ,28 273 0 ,24 
oy'bl 3/2 - [521] S/2 + ~42] 75 2 . r u- 9/ 8/ 3 ,3 . ro- 8 3I r o , r 9 I63 6 , 3 
Np": 3/2 - f.52I] 5/2 + [642) 267 , 5 s ,4. ro- 9/ IS/ ? , 7, 10- 7 o , m r ~ 0 , 2 - o , rs ~G , 9 . ro3 
P.Z' 7/2 - [743] 5/2 + ip22] 106 1,9 ,10-7/IO/ 2 , 4.10- 7 I , S 3/4 ~ 0, 2 ~ lU ~I , 26 . I o2 
':1 ~ 17 3 7/2 + [633] S/2 - [srz] 351 4,2 . ro- 10/ 14/ I , 47 . r o- 8 o , 68 3/'+ o , s7 r , sn 2 , 3 . ro2 



Ta61m ga 3. 

I,T<, (Nrt.,_A]i Ifi<f [N rt,fiJf 
E t' ,t.t C&~ i'E'I• /{ B(o.t) _

1 R.r 8~1)l711;T ' ,., llC!po K•~ UK [e'-xOo.e,H.J·ICi ? (e )(d'CJ.f:! 1J •l0 F, ·R.,-

3) AN= :t i. "'nz =:! :1. Afl = 0 A2:~:ti 4K=:t.i 

Lu."5 '7 /2 - (514] 7/2 + [404] 396 3,4.ro- 97187 6 , 7. 10- 9 I, C2 O,v 0 ,20 6 , 4 3d ,2 
L.,."7 '7 / 2 - [51 4] 7/2 + l4U4) 147 1,2.10-7/16/ 1 ,6 .10- 7 O,Cl4 O,o 0 ,20 5 ,3 46 ,2 
Ta. 'li 9/2 - [514] 7/2 + [lflJ4] 6 ,25 6 e r o- 6116/ 3, 05.r o- 4 5 , 75 0,8 0 ,4 18 14 

Hfm t9 / 2 t [624] 7/2 - \514) 321 6 :3:ro-I O/ I6/ 5.r o-H 0,26 0 ,8 0 , 57 0 ,57 5. 9.Io2 
2 ,2.10-1 0/17/ r ,2 .1 0- 8 I,I O,Cl 0 ,57 2, 41 I ,4.I u2 

Hf'79 7/2 - [514] 9/2 + [624] 217 ~ 3 ,4.10- 7131 <.3,5.10-7 0 ,12 I, O 0 , 005 > I ,41 '20 ,5 

t;.) AN =±i A n.z =- :t 3 AA-=0 4 2:: = 0 AK.=O 

Gel ISS 3/2 + [651] 3/2 - [.521} Cl 7 s.ro-9787 7.6.10-9 86 0 ,6 0 , 07 2050 0 ,21 

Ta6Jlll!!Li., 

rl Vpo Ii i;[N ll.z A] , Iff [Nn2 A)f 
E tr 7:,/2. '7::·t•r 8(M2) -

R.y 
B(Mz.Jl'I~Y' -

n g U.l( ct.. I<. [(M )~ R."} to-s ~ l~~" R.' J re-s -
t::.N =.±i A Y1.2 = .± 1.. AA=:!:.2 t:.:L:O A/(=.±2. 

I i i 

Tex. 5/2 + [402] 9/2 - [514] 476 ~ ,r. r o-H/Hi/ 6 ,bd . I 0- 7 0 ,163 I O,bl5 0 ,2 CG 

w''"15/2 t l402l) 
9/ 2 - [514] ·=+ I29J : . J2• w - 9/ I9 1 3 ,16 .10-G u , J24 4/5 2 ,2lf c' , l6 

'" l .ru-9/ b/ ~ . Z . Ic.-6 Re '9 /2 - [5141 5/2 + )..;2] 4% ..: , u76 3/5 .! , -.: 2 ~ . ~54 

R~tl <; j2 - [514] 5/2 + [4 ..2] 2L6 ,- , r o- 7 ;c/ l ,49 . Iu- 4 0, 049 3/5 ' ,,.2 l. , I OU :.; , ..... . .. 
w:rl 5/2 - [512] '".: /2 + ;62lf] 566 1 , 4. 10- :> 2 , os . rc-5 J , C2I I C. 87 0 , 02/.f 


