
COOBIUEHJ1H 
OB'bE~J1HEHHOro 

J1HCTJ1TYTA 
H~EPHhIX 

J1CCJIE~OBAHJ1H 
.ilyCSea P6-5201 

B.A. Mopo3oe, T.M. MyMHHOB , A.B. XaJ1HKy.11oe 

. . 
HCCRE~OBAHHE BPEME~ E13HH YPOBHEA 

2 + H 4 + OCHOBHOA POTAUHOHHOA nonocw 
B qETHO-qETHlilX H~P AX O 1, Er H Dy 

1970 



PG-5201 

B.A. Mopo3oB, T.M. MyMHHoe*, A.B. XaJIHKYJIOB* 

HCCRE~OBAHHE BPEMEH XH3HH YPOBHER 

2+ H 4 +ocHOBHOR POTAUHOHHOR nonocu 

B IJETHO-IJETHUX Sl~P AX Os, Er H Dy 

* CaMapKaHACKllfi rocyAapCTBeHHhlfi yHnBepcnTeT 

Hay11uo-Texue11ecKati 
6H6JIHOTeKa 

OHSH 



11ccne}l0B8HlUI BpeMeH )K!I3HII ypoBHefi pOT8UIIOHHOH nonOCbl B tJeTHO

'I9THbIX SI/lpax BbI3blB8IOT 3Ha'I·H TenhHbIH IIHTepec B CBSI3H C TeM, 'ITO TaKHe 

nccnenoBaHHSI Il03BOnSIIOT npoBeCTII npoBepKy psr}la MO}lenhHbIX npe/lCTaBneHIIH 

o cTpoeHIIH srnpa, 

3KcnepnMeHTan1,a1,1e aaatJeH!Isr nepnonoB nonypacna/la T1/ 2 aKcn, ypoB

aefi poTaUHOHHofi nonOCbl OCHOBHOPO COCTOSIHHSI Il03BOnHIOT onpenenHTb npHBe

neHHbie BeposrTHOCTH nepeXO/lOB B ( E2), BHyTpeHHHe aneKTPH'IeCKrre ~Banpy-

nonbHbl9 MOMeHTbl Q o , napaMeTphr /leqiopMaurrrr srnep (3 rr T,/l, 

CxeMbl B036y)KneHHbIX COCTOSIHHH rrccne/lyeMb!X 'I9THO-'I9THb!X srnep_ OT

HOCHTenhHO xopomo H3y'IeHbl / 1 / 

BpeMeHa )Kff3HH nepBb!X B036ylli/leHHbIX COCTOSIHHH 2+ lI 4+ paccMaTprr-

BaeMbIX srnep, 38 HCKnIO'I9HHeM I 8 4 Os ' 6binH onpeneneHbl paann'IHb!MlI Me

TO/l8MH /2-28/. B psr/le cny'IaeB peaynhT8Tbl paanH'IHbIX pa6oT cy111ecTBeHHO 

pa3nH'I8IOTCSI Me)K/lY co6ofi, EonhlliHHCTBO II3MepeHIIH npoBeneHo MeTO/lOM 

aaneplliaHHblX COBil8/leHHH C HCnOnh30B8HHeM CUHHTHnnsrurroHHblX cneKTPOMeT

poB, KOTOpbre He Il03BOnSIIOT npoBeCTH 'IeTKOe Bbl}lenearre K8CK8/lHb!X rranyqe

l!Hfi, H, Il09TOMy Ha peayn&TaTbl T8KHX II3Mepeanfi MOPnH IlOBnHSITb BpeMeHa 

lliH3HH llPYPHX COCTOSIHHH, TToaTOMy 61,mo uenecoo6pa3HO IlOBTOPIITb 9TII H3-

MepeHHSI MeTO/lOM e -y 3a}lep)K8HHblX COBila}leHHfi, 11cnonb30B8HHe MaPHHT-

HOPO f3 -cneKTpoMeTpa c xopolliHM aaepPeTH'IeCKIIM paapemeHHeM cymecT

BeHHO IlOBbilliaeT H8/lelliHOCTb peaynhT8TOB, 

J, AnnapaTypa 

l13MepeHHSI npOBO/l1In1ICb Ha ycTaHOBKe }lnsr H3MepeHHH BpeMeH lli!I3HH 

B036ylli/leHHb!X COCTOSIHHH srnep 1301 ' co6paHHOH Ha 6aae MaPHHTHO-nHH30BOPO 
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f3 -cneKTpOMeTpa 131 I. BpeMeHa )Kll3Hll YPOBHeii 4+ ll3Mepsmncb C npnMe

H0Hll0M CIICT0Mbl KOHTpomI annapaTypHbIX H0CTa6nnhHOCTeii /30/. Co6cTBeH

HOe BpeMeHHOe paape'meH!Ie ycTaHOBKll Ha llCTO'lHRKe 60 Co nnSI pa3HbIX II3-

MepeHnii COCTaBnSino 2 T = 0,6-1,2 HC0K, l13MepeHRSI ITpOBOllllnlICh npH 9Hep-
O 

reTH'l0CKOM paapemeHHH f3 -cneKTpoMeTpa R"' 2%, 

2. 06pa60TKa 9KCnepnMeHTanbHbIX peaynhTaTOB 

8KcnepnMeHTanbHbie peaynhTaTb! ll3MepeHnii BpeMeH )Kli3HH ypOBHeii 

o6pa6aTbIBanncc no MeTony HanMeHhmnx KBanpaTOB Ha 8BM E8CM-4 n 

E3CM-6. TTorpeIIIHOCTH onpeneneHRSI 9KCnepHM0HTanhHbIX pesynbTaTOB BKnIO

'laIOT B ce6SI, nOMIIMO CTaTRCTH'leCKOH omn6Kn, omn6Ky a6conIOTHOii Kann6-

POBKH ueHbI KaHana BpeMeHHoro aHanusaTopa, 

3. TTony'leHue panuoaKTHBHb!X llCTO'lHHKOB 

PannoaKTRBHbie HCTO'lHRKH nnH nccnenoBaHRSI BpeMeH )KH3Hll ypoBHeii 

B Hnpax . Dy n Er 6h1mi: nony'leHbI B pesynhTa Te peaKun:fi rny6oKoro 

pacruenneHnSI TaHTana npu o6ny'leHHn ero npoToHaMn c aHeprueii EP =660 MaB 

Ha CHHXpounKnOTpoHe Ol1.Hl1. BpeMSI 06ny11eHHSI nnH pa3Hb!X H3MepeHnii coc

TaBnSino 0,5-4 11aca. 

Bb1neneHne pannoaKTHBHbIX npenapaTOB HS 06ny11eHHbIX MHIIleHeii npous

Bonunocb MeTonoM xpoMaTorpa~u11ecKoro paaneneHnH 132 1, 

l13MepeHne BpeMeHn )Kll3Hll YPOBHSI 4+ B Hnpe 18 4 Os npoBonnnoch C 

llCTO'lHHKaMR pannoaKTHBHbIX H30TOnOB npnnnH, nony'leHHbIX npn o6ny'leHnn 

sonoTa B Te'leHue 'l0Tb1pex 'lacoB npoToHaMn c sHeprneii Ep = 660 MsB 

Ha CllHXpounKnOTpOHe OI1.Hl1 H BbineneHHbIX pannoXHMll'l0CKRM MeTOllOM 
1331 

4. y cnOBil:SI H3MepeHHll 

Y cnOBRSI ll3MepeHnii BpeMeH )Kll3Hll nepBb!X B036y)Kll0HHb!X COCTOSIHHll 

2+ H 4+ B uccnenyeMbIX Hnpax npnBeneHbI B Ta6nnue 1, 

4 

Ta6nnua I 

YcnOBl!Sl ll3Mepett11ll BpeMell JK1!3lln ypoBHell 2+ II 4+ 

OCHOBHOll poraUl!OHHOll nonOCbl B 'leTHO-'leTHbIX smpax Dy' Er ll Os 

IEyp Pa,zurn- BpeMH TOT Conna;l\eHIIH, B ItoTOpb!X ff~po RSB. 8KTI1B- ROH~a 06Jiy- onpe~eJia:eTCH Tr;2 ypoBHH 
, I ii Hhli1 npe- qemrn ;1\0 Ha-

napaT traJia 11s1,tepe-
HCTOtIHI1K8 Hllli 

I56;:_:y !38 2+ Ho I.5 qaca (L-I38)(Ef=300+900 R9B) 
I58;n:y 99 ~+ Er 5 tI8COB ! (L-99) (Er=300+950 K9B) 
I60ny 87 2+ Er 4 qaca (L~87)(Et=300t800 RSB) 
I60j_{y 284 •~+ Er. 20 48COB (I{-I97) ( Ef =600+900 l{BB) 
T~2 ·)+ (L-I02)(E,.=4C0+900 K9B) •

0 Er !02 '- YB I qac 
I6L~Er 9I 2+ YB I qac (L-9!) (Ef=400+900 R9B) 

I66Er SI 2+ YB 30 tI8COB (kB!) (Er =400+900 KSB) 
I66Er 265 4+• YB 30 tr8COB (L-I84)(Er=600+900 K9B) 

IB4os 384 4+ Ir 3 traca (K-264)(Et=650+900 K9B) 

3Ha'leHue nepuonoB nonypacnana nccnenyeMhIX ypoBHeii npencTaBneHbI 

B Ta6nnue 2, 

5. 06cy)KneHne 9KCnepHM0HTanbHbIX pesynbTaTOB 

B Ta6nnue 2 npencTaBneHbl 3Ha'leHHSI BenH'lUH B ( E2)' Qo H f3 

orrpeneneHHb!X no 9KcnepnMeHTanhHb!M BpeMeHaM )!(H3HI! nepBb!X B036y)KneH

HblX COCTOSIHHii 2+ u 4+ 'l0THO-'l0THbIX Hnep Dy c A= 156,158,16_0,162, 

Er c A= 162,166,168 n Os c A = 184,186,188,190,192, TaM )Ke rrpnBe-

neHbl Teopen111ec1rne 3Ha'leHl!SI HeKOTOpblX ns 9TUX Beml'lHH. 
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Ta6nm1a 2 

TTepHOllbl nonypacna.na nepBbl?C, B036y)KneHHbIX COCTOSIHHii 

2 + H 4 + 
1 

IIpHBeJieHHbie aepostTHOCTH nepeXOAOB, BHYTpeHHHe 

KBa.o.pynom,Hbie M·oMeHTbI,' napaMeTpbI necl>opMaUHH iI.nR 

'leTHo-'leTHhIX 51,nep Dy, Er 11 Os 

I56 I58 I60 I62 

60 Dy 90 66 Dy 92 66 Dy 94 66 Dy 96 IlpOAOJIJ:eHHe Ta6nHIUl 2 

I. E O (2+) K3B II/ I38 99 86,8 80,7 

404,4 37I,I 283,8 265,9 I62E 'l I64E't I66E-'l I68E; 2. E O ( 4+) K3B II/ 68 94 68 96 68 98 68 00 
3. E[ (4+-+2+) III 266,4 218,I !97 !85,2 

4. cJ... nonH. (2+~+) /41, I. 102 91,5 80,6 79,8 
l42I o,86 2,80 4,~5 6,27 2. 338 299 264,9 264,3 

5. d nonH. ( 4+➔2+) I 4 I, 421 0,09 0,!9 0,26 0,32 3. 236 208 I84,4 !84,5 
6. T112(2+)3Kcn., 4. 2,84 4,37 6,94 7,33 

I0-9 CeKo 0,90+0,08 r,63+-0,08 · I,76:!:0,08 2 ,25!.o,07a) 5. O,I6 0,23 0,33 0,33 

7. TI/2(4+)3Kcn., 
13,2!.o,8a) 

6. I,I7!.o,IO I,48:!:0,08 I,99!.o,09 I,9o!.o,o6a) 

ro-II ceK. - 7,4a:!:0,83B) 9,5!.I,O 7. - 8,59!.o,83B) rr,r!.r,o r2,1!.o,8a) 

8. F ycK. 134!.12 I87!.9 229!.12 190!.7 8. 2Ilf!.2I 205!.rn 192!.ro !86!8 

9. B(E2 ;2+~ 0+) 3Kcn. , 9. I,I33t0,097 I,I04t0,060 I,048±0,048 I,037±.0,034 

ro-48 cll4 0,673to,060 0,957!.o,047 I,I9I!.0,054 r,005!. IO. - I,36!0,I3 I,79:!:0,I5 I,64!.o,II 
! 0,032 

j 

II. - r,23!.0,20 I,70!.0,24 I ,58!.o,IB 
IO. B(E2,4+~2+) 3KCil,, 12. 0,25 O,IB O,I6 O,IO 

10--48 CM4 - I,27!.o,I3 I,59!.o,I7 I,48:!:0,IO 
I3,4 !2,8 12,6 12,3 

I,33!.o,22. I,47!.o,I5 
13. 

II. B(E2,4+ ➔2+)IB(E2,2~0+) - I,33!.o,2I I4. 7,58!.0,30 7,4s!.0,27 7,27!.0,!5 1,23!0,rr 
12. t 0,38 0,27 0,2I 0,20 

5,72 5,72 5,72 5., 74 I5• 
I3. l rpa,n;. I3.,6 I2,I II,5 II,7 

16. 
I4. 03Kcn. ro-24 CJl.2 5,8r!.o,25 6,94:0,IO 1,1s!.o,r9 7,II!.o,I2 

17. 6,0 6,3 7,0 7,5 
I5. '9c.4 ro-24 CM.2 1' 5,8I 5,73 5, 72 5,72 

18. 0,328!o,009 0,320!.o,006 0,310!.o,005 0,306!.o,003 
I6. Q0 KEl35l·I0-24cll2 -
11. /Jlo r /361 ro-24c:1l 4,7 5,3 5,6 6,2 

I8. fl 3KCil. o,26st.o,008 0,3IS±0,006 0,348t.0,006 0,3IB!-0,004 
7 ~, 
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Ilpo.u;on:eHHe Ta6JIHI:(H 2 

I84 os 
76 I08 

I. II9,8 
2. 384 
3. 264 
4. 2,I4 
5. 0, I4 
6. r,ra!.o,os,D:) 
7. 4,6!.I,3 
8. ro2!s 
9. 0,6I5!o,030 

IO. 0,840!.0,240 
II. I,37:!:0,45 
I2. 0,28 
I3. I3,5 
14. 5,56!o,IO 
IS. 5,74 
I6. + 
I7. 5,6 
ra. o,20r!o,002 

I86 · os 
76 IIO 

I37,2 
434· 
296,8 
I,26 
0,09 
o,84!o,os.u;) 
2,24r) 
95!.5 
o,6ro!.o,40 
o,995!.o,1so 
I,63!.o,40 
0,26 
16,5 
5,54!0,15 
5,73 
5,45 
5,6 
o,2oo!o,003 

I88 
05 

76 II2 

I55,0 
478 
323,5 
0,80 
0,07 
o,nto,03.u;) 
1,9or) 
76!3 
0,493!.o,020 
0,789!o,II8 
I,60!o,35 
0,26 
I9,0 
4,96:.0,08 
5,73 
5,23 
5,3 
O,I76!0,002 

a) 3HaqeHHH TI/2 B3HTU H3 /8/. 

<l) 3Ha~eHHH TI/2 B3HTU H3 /37/. 

B) 3aaqeHHH TI/2 B3HTU H3 /38/. 

I90 
os 

76 II4 

I86,7 
548 
361 
0,42 
0,05 
o,33t.Q,02°) 
r,7r) 
83!.6 
0,529!.o,035 
0,64s!o,096 
1,25!.o,30 
0,26 
2I,8 
5,15!o,I5 
5,7Jl 
5,II 
5,3 
o,r82to,003 

r) 3aaqeHHH TI/2 onpe.n;eJieHU no BeJIHqHHe B( E2) H3 /39/. 

.u;) 3aaqeHHH T112 onpe.u;eneHu B /40/. 

I92 
OS 

76 II6 

I05,7 
5580 
374,6 

0,26 
0,04 

o,21;to,ora0) 
r,4r) 
55!.4 
0,441:.0,030 
o,52sto,028 
I,20:.0,30 
O,I6 
25,2 
4,7I:.O,I5 
5,70 
5,09 

-
O,I67:.0,003 

* OTHOCHTP.JILHUe 3HaqeHHH C?~ HOpMHpOBaHU no axcnepHlleHTWILHOMY 
11 I56 

3aaqeHHD 1-}·o axon. ~y. 
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ITo BpeMeHaM )Kl!3Hll ypOBHefi 2+ 11 4+ POT8Ul!OHHOH nonocbI OCHOBHOI'O 

COCTOSIHl!SI MO)KHO npoaepl!Tb, KaK BblllOnHSIIOTCSI COOTHOWeH11sr· Me)KJlY np11Be-

/l0HHbIMH BepOHTHOCTHMH nepeXO/lOB 4+➔ 2+ H 2+➔ Q+, 

B(E2;Il+2➔ 11) [cit k ]2 
!t +2;k;L,k-k 

B(E2; II ➔ If) 
(1) [(1 1 k 12 

Ilk;L,k-k 

I'}le B KBa/lpa THbIX CK06KaX CTOSIT K09<pqlllllH9HTbl Kne6wa-fop/l8Ha, 11 = 2' If =0, K=O. 

CpaBHeH11e 8KCrrep11MeHTanbHbIX 11 TeopeT11qeCKHX OTHOWeHllll rrp11Be/leH

HbIX BepOSITHOCTefi nepeXO/lOB Me)K/lY ypoBHSI~ll 0/lHOH poTaUHOHHOH rronOCbl 

MO)KeT /l8Tb ueHHYIO l!Hcpopli.1au1110 0 CTpyKType' Mpa. TaK,HarrpHMep, B 0606-

me~HOH MO}len11 /lOITYCKaeTcsr, qTo B COCTOSIHllSIX 2+' 4+ 11 T./l. OCHOBHOH P.O

TaUHOHHOii rronoc:i,1 K BOnHOBOH cpyHKUlllI, l!Me10meii K = 0 ' npucoe}llIHSieTCSI 

BOnHoBaSI cpyHKUllSI C K = 2 (npuMeCb OT y -Bu6pau110HHOH nonoCbI). TaKoe 

CMeWHBaHHe }lOn)KHO npuBeCTII K He6onbWIIM H3MeHeHHSIM 3HaqeHHll npuBe/leH

HhlX BepOSITHOCTeii E2-nepeXO/lOB. B nepeXO}laX 4+ ➔ 2+, 5+ ➔ 4+ 11: T.Jl. · 

He aanpemeHbl KOMilOHeHTbl M3 11 E4, KOTOpb!e T8K)Ke MOI'yT IlOBnHSITb Ha 

Bennq11Hy B(E2). 

0JlH8KO cne/lyeT OTM9TIITh, qTo B HaCTOSIIIlee BpeMSI TOqHOCTb II3MepeHHSI 

BpeMeH )KII3HII BOa6y)K}leHHhIX COCTOSIHIIH Mep He Il03BOnsreT o6Hapy)KIITb 9TH 

oTKnoHeHu sr. 0THoweHn sr B (E2 ; 4+ ➔ 2+) /B ( E2; 2+ ➔ o+) B npeAenax aK

cnepuMeHTanbHhIX owu6oK COBIT8/l8IOT co 3HaqeHHeM 1, 43, BhITeKaIOIIllIM H3 

paBeHCTBa (1). 
BepOSITHOCTH nepeXO/lOB Me)KJlY YPOBHSIMll pOT8UllOHHOii nonochl B pac

CMaTpl!BaeMhlX SI/lpax ycKopeHbl no OTHOWeHl!IO K 0/lHOqacTuqHblM oueHKaM 

Ha Ben11quHy nopSI}lKa ,,,102 , qTo CBH}leTenbCTByeT O KOnneKTHBHOH rrpupo}le 

9Tl!X COCTOSIHl!ii. B COOTBeTCTBIIH C o6onoqeqHoii MO}lenbIO SI/lpa 3HaqeHHSI 

cpaKTOpOB ycKopeHirn yMeHbWaIOTCSI Ha Kpasrx o6naCTH JlecpopM8UlllI 150,SA.,:S,190 

(cM. puc. 1 ). 

3uaqeHl!SI KBaJlpyrronbHblX MOMeHTOB paCCMaTpHBaeMb!X Mep, orrpe)leneH

Hh!X 11a anaqen11ii T ii 2 (2+) aKcn. 11 T ti 2 ( 4+) aKcn., B npe)lenax aKcne

puMeHTanbHhIX owu6oK COBila)laIOT llPYI' c JlpyroM. . 
l1HTepeCHO cpaBHl!Tb 9KCnepuMeHTanbHbie anaqeJIHSI BHyTpeHHHX KBa/l-

pynonbHb!X MOMeHTOB ( un11 napaMeTpOB JlecpopMaUl!II) paccMa TpuaaeMb!X Mep 

C COOTBeTCTBYIOIIlllMII TeopeTuqecKl!Mll anaqeHHSIMH. 0THOCHTenbHbJe 3HaqeJil!SI 

g ~-
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P11c. 1. l13M0H0HII.H cpaKTOPOB ycKopeHII.H E2 nepeXOJ:IOB 2 ➔ 0 B 'I0Tl!O-'IeT-

llbIX .HJ:tpax Dy , Er II Os B 38BHCIIMOCTII OT A. 

10 

A 

. (j 

KBaApyrronbHbIX MOMeHTOB, Bbl"rncneHHb!X Ha OCHOBe neamra6aTli"IeCKOI'O Ba

puaHTa Teopuu neaKcuanbHblX SIAep .UaBbl)lOBa, He)lOCTBTO'lHO xopowo OllHCbI

BaIOT XO)l H3MeHeHHSI 3KCrrepuMeHTanbHbIX 3Ha'leH11ii KBaApyrronbHblX MOMeHTOB 

B 38BHCHMOCTH OT MBCCOBOI'O 'lHCna A y:ccneayeMblX SIAep. TeopeTu.:feCKiie 

aHa'leHusr {1 0 

a)lI1a6a·TH'lHOCTU µ 

orrpeaensrnucb rro rrapaMeTpaM HeaKcuanbHOCTH y Ii He-

B Teopuu .UaBbl)lOBa 1341 • 3Ha'leHHSI rrapaMeTpOB y 

11 µ orrpeaensrnucb rro aKcrrep11MeHTanbHhIM aaaqeHHSIM aaepr1111 ,Boa6y)KJ:1eu

HhIX COCTOIIHHH 2+ Ii 4+ poTBUHOHHOii Il0110Cbl OCHOBHOI'O COCTOIIHIISI Ii I'BMMa

BI16pau110HHOI'O ypoBHSI C xapaKTep11CTHK8Mli I 77 K: = 2 + 2 . 

B pa6oTe KyMapa u EepaH)l,e 135; ua ocuoBe aen11Heiiuoii amra6aT11'lec

Koii Teop1111, Y'lHTbIBaIOIUeii rrapHbJe IllllOC KBa)lpyrronbHble OCTBTO'lHbie B38HMO

)leiicTBHSI, Bbl'l!iCneHhl 3Ha'leHHSI rrpuBe)leHHbIX BepOHTHOCTeii rrepexo)lOB C 

ypOBHeii 2+ 11 4+ OCHOBHOH pOTBUHOHHOii rIOlIOCbl ansr 'leTHO-'leTHbIX HAep Os • 

l130TOilbl Os lle)l<aT B rrepeXOAHOH o6nacTu, I')le MO)KJIO 0)KH)l8Tb H3MeHe-

HIISI SIAepHbIX CBOHCTB rrp11 rrepexoae OT ClillbHOAeqiopM!ipOBaHHbIX K cqiepuqec

KHM SIApaM. KaK BIIAHO 113 paCCMOTpenuH Ta6millbl 2 l! p11c. 1,2, )lnsr l!30TOITOB 

OCMl!SI xapaKTepHO CKB'lK006pa3HOe H3MeHenue ,.qiaKTOpOB ycKopemrn F(E2)ycK. 

Ii KBaApynollbHbIX MOMeHTOB Q en B 38BIICHMOCTH OT q11cna HeiiTpOHOB 
0 3K • 

B srape. 3Tl! OTKnoneHHSI Bb!XOASIT 3a rrpeaenbI 8KCilepHMeHTanbHbIX onm6oK. 

Ha6n10aaeMbie OTKlIOHeHIISI MO)KHO IlbITaTbCSI 061,srCHliTb HeMOHOTO.HHbIM xapaK

TepoM H3MeHeHHSI napaMeTpOB, ucnonbsyeMb!X B TeOpHH, OT A B OTnH'lHe 

OT Il118BHOI'O, KBK 3TO npuHUManocb, a TBK)Ke OTKlIOHeHHHMH OT aaua6aTU'leC

KOI'O rrpu6nu)KeHusr. KpoMe Toro, paC'leT MHHHManbHOii 3Hepruu )l0qJOpMaUHH 

)lnsr HSOTOITOB OCMHSI rroKasan 
1351 , 'ITO npu nepexoae OT A= 186-188 K 

A = 190-192 BHA Kp!iBOH noTeHUH81IbHOH anepruu AeqJOpMaUI!l! MeHHeTCSI OT 

C!iMMeTpH'lHOii K aCHMMeTpH'lHOJ1.Bo3MO)KH0, 3TOT rrepeXOA SIBnsreTCSI npH'lHHOii 

CKB'lK006pa3HOI'O l!SMeHeHl!SI CTa6unbHOH qJOpMbl srapa. 

XapaKTep H3MeHeHHSI 3KCIIep11MeHTanbHb!X 3Ha'leHuii KBBApynonbHbIX MO

MeHTOB 'leTHO-'leTHbIX HAep OCMHSI B 38BHCHMOCTI! OT MaCCOBOI'O 'lHCna A 

)lOBOnbHO xopowo OIIHCbIBaeTCSI SHa'leHHSIMII KBaApynonbHb!X MOMeHTOB, Bbl'lHC

neHHblMH C IICIIOnb30BBH!i0M cxeM ypaBHeHuii rroTeHUIIBna CaKCOHa-Byaca B pa-

6oTe fapeeBa u ap. 
1361 • .Unsr SIAep Er n Dy xapaKTep H3MeHeuusr Teo

peT11'lecK11x 3Ha'leHHH KBaApyrronb~b!X MOMeHTOB /36/ He, COOTBeTCTByeT a·K-
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crrepliMeHranbHbIM. 011eB1illHO, STO CBSI3aHO C HenocraTO'lHO rronHbIM y'leTOM 

llliHaMli'l0CK1iX CBOHCTB Hnep B reopuu • 

ITpoBeneHHOe cpaBH0HHe SKCllepliM0HTanbHbIX pesynbTaTOB C reopeTli'leC

KliMli eme pas yKa3bIBaer Ha Heo6XOllliMOCTb nanbHefirnefi paspa60TKH TeOp!iH . 
necpopM!ipOBaHHbIX Hnep Ii nanbHeiirnero SKCllepuMeHTanbHOI'O H3Y'l0HliSI CBOHCTB 

necpopMupoBaHHbIX Hnep rrepexonHoii 06nacr11. 

B saKmo11eHue aBTOpbI 6naronapSIT LT. EparuHa, B.I1. PasoBa u cti. XaM

paeBy sa llOMOlllb Ha ornenbHbIX _srarrax pa6oTbI. 
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