


1 • BBEtlEIHIE 

nep8~e 3KCnepHMeHTanbH~e AaHH~e 0 8036Y~AeHH~X COCTO~HH~X 
164 Yb 6~nH nony4eH~ ~.C.CTH8eHcoM H AP· 111 npH H3y4eHHH cneKT
po8 3neKTPOH08 8HyTpeHHeH KOHBepcHH 8 peaKLIHH 159 Tb( 11 B,6ne-) 164Yb. 
no OTHOWeHH~M HtHeHCH8HOCTeH K- H L -3JleKTPOH08 onpeAeileHbl 
MynbTHnOnbHOCTH nepeXOA08, Ha6n~Aa8WHXC~ Me~AY YP08H~MH 

poTal.IHOHHOH nonoc~ OCH08HOrO COCTO~HH~ lAO I"= 14+1. B pa-
6oTaX nHAepa H AP·/2,3/ HCCneA08aHHe 8036y~eHH~X COCTO~HHH 
184 Yb npoAon~eHo 8 peaKLIHH 168 Er{a, 8ny) 164 Yb • 11aMepeH~ (y-y) -
co8naAeHH~ H yrno8oe pacnpeAeneHHe y-K8aHT08,803HHKa~Hx npH pa3-
P~AKe YP08HeH poTal.IHOHHOH nonoc~ OCH08Horo COCTO~HH~ l8nnOTb AO 
ypo8H~ c I"= 16+1. tln~ 8epxHHX ypo8HeH poTal.IHOHHOH nonoc~ Ha6n~
Aanocb C~eCT8eHHOe noHH~eHHe HX 3HeprHH, TO eCTb pe3KOe y8enH-
4eHHe MOMeHTa HHePLIHH ~Apa I 1163K-6eHAHHr 11

- 3~<)leKTI. 6.604e8 H 
AP· / 4,6/ MeTOAOM AOnnnep08CKOrO CMe~eHH~ 3HeprHH y-H3ny4eHH~ ~Aep 
OTAa4H, o6pa3o8aHH~x 8 peaKLIHH 128Te(40 Ar, 4n) 164 Yb, H3Mep~nH 
8peMeHa ~H3HH 8036y>~eHH~X yp08HeH poTal.IHOHHOH nonoc~ OCH08HOrO 
\..\.1'-' I VllfU'I;; g;-;,;-;~7~ - ....... ..,.,.....,,I .. ,..,.... ,..P'U~UI"U ... 1 n. 

i130TOn 164Lu 8ne;;~~,..~;6~~~~n~~- ·H~~MaHOM H BapAOM /6/, KOTOp~e 
ycTaHo8HnH, 4TO nepHOA nonypacnaAa pa8eH 3,1 MHH. Eionee nonH~e 
AaHH~e o pacnaAe 164-Lu npH8eAeH~ XcoHTepoM H AP / 71 , KOTop~e nony-
4ailH ero B peaKI..IHH 165 0d( 14 N, 6n). XaHTcp H AP· 171 He npHMeH~
nH HHKaKHX MeTOA08 04HCTKH 164.Lu OT APYrHX npOAYKT08 ~AePH~X pe
aKLIHH. M~ npoAon~HnH HccneAoBaHHe cneKTpo8 y -ny4eH H (y-y) -co8-
naAeHHH c Hcnonb308aHHeM Macc-cenapaTopa An~ 04HCTKH 184 Lu. 

2. YCnOBHR 3KCnEPI1MEHTOB 

HeHTPOHOAe~HLIHtH~e H30Ton~ n~Tel.IH~ 6~nH nony4eH~ 8 peaKI..IHH 
rny6oKoro pac~enneHH~ TaHTana npoToHaMH c 3HeprHe.:i 660 M3B. MH
weHH 8 8HAe MeTannH4eCKOH <)>OnbrH TOn~HHOH 50 MKM H 8eCOM 0,5 r 
o6ny4ailHCb 8 Te4eHHe 10 MHH Ha 8~8eAeHHOM ny4Ke npOTOH08 CHHXpo
LIHKilOTpOHa 011R11. 11HTeHCH8HOCTb ny4Ka- npHMepHo 0,1 MKA. nocne 
o6ny4eHH~ MHWeHb TpaHCnopTHp08anacb nHe8MOn04TOH K 3neKTPOMar
HHTHOMY Macc-cenapaTopy 181 , c noM~b~ KOToporo npo80AHnocb pa3-
AeneHHe npoAYKT08 ~AePH~x peaKLIHH no H306apaM. PaAHOaKTH8Hble 
HOHbl H3o6ap~ A = 164 8HeAP~IlHCb 8 noMe~eHHY~ Ha KOnileKTope Macc
cenapaTopa TaHTano8y~ <)lonbry, HarpeTy~ AO TeMnepaTyp~ 1400°C 
IMeTOA "rop~4ero KonneKTopa" 191 I. EinaroAaP~ pa3HOH TepM~Liec~<m1 
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Aecop6~~~ peAK03eMenbH~x 3neMeHToe AOCT~ranocb 3Ha4~TenbHoe 
o6ora114eH~e paA~OaKT~BHbiX ~CT04H~Koe >130TonoM 164 Lu. HaMepeH~fl 
cneKTpoe y-ny4e~ ~ (y-y)-coenaAeH~~ Ha4~Han~cb 4epea 577 M~H 
nocne KOH~a o6ny4eH~fl M~weH~. o~no ~aMepeHo 32 ~ 26 ~cT04H~KOB 
COOTBeTCTBeHHO. 

CneKTpbl Y-ny4e~ ~3MepRn~cb '0e(Li) -AeTeKTopoM c 4YBCTB~Tenb
HbiM o6beMOM 43 cM 3 (L\Ey= 2,8 K3B np~ Ey= 1332 K3B). Hcnonbao
eancR ¢~nbTp ~3 Cd TOnlli~Ho~ 1,2 MM. CneKTPbl per~cTp~poean~cb 
MHOroKaHanbHbiM aMnn~TYAHbiM aHan~aaTopoM AH-4096, nocne 4ero 
o6pa6aTblean~cb Ha 3BH HP-2116C. 

CneKTp y-ny4e~ 164 Lu, nony4eHHbl~ a peaynbTaTe cyMM~poeaH~fl 
32 OTAenbHbiX cneKTpoe, npeACTaeneH Ha p~c.1. KamAbl~ ~3 cneKTPOB 
~3MepRnCfl 3 M~H. 3Hepr~fl y-nepeXOAOB OnpeAenRnacb np~ OAHOBpe
MeHHOM ~3MepeH~~ cneKTpOB y-ny4e~ 164Lu ~ Kan~6pOB04HbiX ~CT04-
H~KOB 56 Co, 75 se, 183 Ba ~ 182 Ta191. Kp~aaR 3¢¢eKT~aHocT~ per~
cTpa~~~ y -ny4e~ 'Cle(Li) -AeTeKTopoM, nony4eHHaR c np~MeHeH~eM 
~CT04H~KOB 56 Co, 75 Se , 110m Ag , 133 Ba , 152 Eu, 160 Tb ~ 182 Ta, 
o6ecne4~eana onpeAeneH~e ~HTeHc~BHOCTe~ y-ny4e~ c T04HOCTb~ 5%. 

B ~3y4eHHbiX cneKTpax ~ao6apbl A = 164 H~Gn~Aan~cb y-ny4~ 164 Lu, 
ero A04epH~x ~aoTonoe 164 Yb (T 112 = 75,8 M~H ), 164 Tm /2 ~ 
5,1 M~H/ ~ cna6o~ np~Mec~ 166Lu /11 M~H/. HAeHT~¢~Ka~Hfl y-ny4e~ 
164 Lu npoBOA~nacb no cnaAY ~x ~HTeHc~BHOCT~. nep~OAbl nonypacnaAa 
AnR OTAenbH~x y-n~H~~ onpeAenfln~cb no 4eTblpeM T04KaM, ~3MepeHHbiM 

a Te4eH~e ABYX nep~OAOB nonypacnaAa 1 64 Lu.nep~OA nonypacnaAa Anfl 
Ha~6onee ~HTeHC~BHbiX y-n~H~~ 123,27 ~ 262,22 K38, ~3MepeHH~~ Ha-
MlA n.:.R~~ T 1 ,~- /3, ~~_:_0,!!;,' ,.,,.,". ~ .aCJI. ~ 11)-IYitst::~t::Hbl AaHHbfe 00 

3Hepr~RX ~ OTHOC~TenbHbiX ~HTeHC~BHOCTfiX y-ny4e~, KOTOpble Mbl OT
HOC~M K pacnaAY 164 Lu. 06Hapy~eHo 54 y-nepeXOAa, ~3 H~X 27 -
BnepBble. 3Ha4eHHfl 3Hepr~~ ~ OTHOCHTenbHbiX ~HTeHC~BHOCTe~ CylileCT
BeHHO YT04HeHbl no cpaeHeHH~ c AaHHbiM~ 171 . nep~OAbl nonypacnaAa, 
onpeAeneHHble Anfl 37 nHH~H Ta6n.1 /To ecTb 68,5% acex nepexoAoB/, 
B npeAenax OAHOH cpeAHe~ KBaApaTH4HO~ OWH6K~ COBnaAa~T C een~-
4HHOH T1/2 = 3,12~0,03 MHH. nepHOAbl nonypacnaAa Anfl 12 y-nepe
XOAOB rpynnHpy~TCfl BOKpyr CpeAHero 3Ha4eHHfl T 1; 2 = /4,2~0,4/M~H, 
a Anfl Tpex y-nepeXOAOB HMe~T CPeAHee 3Ha4eHHe /2,5+0,4/ M~H. 
B npeAenax ABOHHOH cpeAHeH KBaAPaTH4HO~ owH6KH T 1i; Aflfl ecex 
nHHHH, npeAcTaeneHH~x a Ta6n.1, coenaAa~T co 3Ha4eHHeM /3,12+ 
+0,03/ MHH, KpoMe· Tpex nepexQAoB /To eCTb 5% ecero 4Hc.na nepe
XOAOB/, T 1; 2 An~ KOTopwx coanaAaOT c /3,12~0,03/ MHH a npeAe
nax TPOHHOH OWH6KH. CpeAHeB3BeweHHoe 3Ha4eHHe nepHoAa nonypacna
Aa, B~4HCneHHOe no y6biBaHH~ HHTeHCHBHOCTH BCeX 54 nepeXOAOB, 
pa&HO /3,l2+0,02/MHH. 

CneKTP~ - (y-y >-coanaAeHHH H3Y4a.nHcb B pe>KHMe TpexMepHoro 
(Ey 1 - Ey 2 - t) -aHamtaa 110/ c noMO!Qb~ Oe(Li)-AeTeKTopoa. 4yecT
BHTenbH~H o6De~ AeTeKTOPOB COCTaBnRn 43 H 55 CM3 , 3HepreT~eCKoe 
paapeweHHe Aflft o6oHx AeTeKTopoa - 2,8 K38 npH Ey = 1332 K3B. 
Paapewa~ee apeM~ cxeM~ coeoaAeHHH - 3Q HC. TpexMepHaR MaTpH~a 
coanaAeHHH aanHc~aanacb Ha MarHHTHYO neHTy, KOTopafl o6pa6aTwaa-
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Ta6mn~a 

3HatieHHH 3HepniH H OTHOCHTeJibHbJX HHTeHCHBHOCTeH 
y-nyqert rrpH pacrr~e 164Lu 

E{ (~E)') 
ItaB) 

I)' (.~I~) 
(o'l'H.eJt 

E)' ( 4E)') 
(ItaB) 

I)' ( 6.11 
(om..eJt 

I 2 3 4 

123,27(3) 3!9,7(150) 863,89(3) 71...8(35) 

228,06(II) 2,5(2) 880,51(4) 59,.8(30) 

262,22(4) 100,0(52) 917,36(30) 1,4(3) 

342,48(15) 2,5(4) 93'7,56(7) 10~2(5) 

373,96(16) 5,6(3) 950,19(5) 17 .. 8(10) 

4!2,10(6) 6,5(3) 979,46(9) ~.:3(4) 

535,33(!2) 4,1(4) !065,72(16) 4.,:0(4) 

552,01(3) 36,0(17) 1073,56(5) 23..1>(10) 

565,32(48) 1,0(3) 1II5,07(II) 8.]:(5) 

567,83(15) 3.1(3) II38.28(I7) 3..4(4) 

605,25(10) 4,3(3) 1146, 72(II) 6~(5} 

608,02(4) 16,0(8) II64,53(17) 7.8(5) 

618,23(5) II,4(7) II99,87(7) 19,2(14) 

630,34(29) 1,9(4) !212,60(7) 36,4(18) 

637,98(16) 2,8(3) 1222,36(23) 3..0(5) 

687,83(5) 16,9(9) 1236,62(18) 4.,0(5) 

740,52(4) 108,7(45) I24I,II(12) 7.2(8) 

747,82(4) 45,4(30) 1258,52(17) 4,"7(5) 

758,75(9) 7,8(5) 126? ,21(19) 3~6(5) 

833,26(15) 3,1(4) 1292,54(17) 17;5(27) 

848,26(23) 2,3(4) I307,49(II) 9,2(8) 

852,24(4) 26,8(I4) 1335,86(10) .. 28,:I(I8) 

~ 

.) 

Ta6JIH~a I /rrpogo~eHHe/ 

1 ~ 3 4 

1341,16(19) 3,5(4) 1513,32(19) I4,2(IO) 
13'16, 60(II) 15,6(8) !520,92(23) 7,3(7) 
~.56(II) 29,9(!7) !66!,59(33) 7,2(7) 
!.398,37(22) 3,4(4) I80I,60(39) 5,6(5) 
n87,76(I8) 5,0(4) 1809,47(42) 4,3(5) 

nacb nocne OKOH4aH~R 3Kcnep~MeHTa Ha 38M HP-2116C. 3aper~cTp~
posaHo 6onee 10 M~nn~oHos cosnaAeH~~. Ha p~c.2 AnR np~Mepa no
KaaaH cneKTP cosnaAeH~~ y-ny4e~ c y-nepexOAOM, ~Me~~eM 3Hepr~~ 
123,27 K3B. 

PeaynbTaT~ o6pa6oTK~ cneKTpos (y-0-cosnaAeH~~ AaH~ B Ta6n.2. 
np~HRTO, 4TO paC4eTHaR ~ 3KCnep~MeHTanbHaR ~HTeHC~BHOCT~ COBna
AeH~~ y-ny4e~ C 3Hepr~e~ 123,27 ~ 880,51 K38 paBH~ 20 OTH.eA~
H~~aM. Pac4eTH~e ~HTeHc~sHocT~ cosnaAeH~~ B~4~CnRn~cb no cxeMe 
pacnaAa, np~BeAeHHO~ Ha p~C. 3. np~ paC4eTaX He Y4~TbiB3n~c b no
npaBK~ Ha yrnos~e KoppenR~~~ y-ny4e~. 3T~ nonpasK~ MorvT ~aMe
n~oD ~HitH~~BHOCTb cosnaAeH~H He 6onee 4eM Ha ~20%. Ha6n~AaeTCR 
xopowee cornac~e MemAY 3Kcnep~MeHTanbH~M~ ~ pac4eTH~M~ ~HTeHc~s

HOCTRM~ cosnaAeH~~. CpasHeH~e nony4eHH~x AaHH~x o (y-y)-cosna
AeH~Rx c peaynbTaTaM~ pa6oT~ XaHTepa ~ AP·/7/, rAe npoBOA~ncR 
TOnbKO Ka4ecTBeHH~~ aHan~a (y-y) -cosnaAeH~~. noKaa~saeT, 4To 
OTMe4eHHble B 171 cosnaAeH~R y262 c y1376 ~ 1389; y 618 c y552; 
y852 C y262 ~ 412, y863 C y852 ~ 950 B HaWeM 3KCnep~MeHTe He 
Ha6n~Aan~cb. HaM~ aaper~cTp~posaH~ cosnaAeH~R y123 c y1164 ~ 
1662; y262 C y412, 605 ~ 1164; y608 C y618 /~, BepORTHO, y535 
c y552, 740 ~ 864 K3B/, He 3aMe4eHH~e XaHTepoM ~ AP· HaGn~Aae
M~e cosnaAeH~R y-ny4e~ xopowo ~nn~cTp~pyoT npeAnaraeMyo HaM~ 
cxeMy pacnaAa 164Lu /p~c.3./. 

3. 06CYR~EHHE PE3YnbTATOB 

3.1. 06 ~30MepHOM COCTORH~~ 164 Lu 

B peaK~~Rx c TR>Ken~M~ ~oHaM~ 162 Sm(18 0, 7ny e-) 163 yb ~ 
154

Sm(16 0; 7nye-)l63Yb. n.P~xTepoM ~ Ap./11/ 6bln0 ycTaHosneHo, 
4TO OCHOBHOe COCTORH~R 163yb ~MeeT H~nbCCOHOBCK~e KBaHTOB~e 
xapaKTep~cT~K~ 3/2-/521/, a yposeHb c 3Hepr~e~ 53,9 K3B-
5/2-/523/. 0cHnRHOe ~ B036Y>KAeHHble COCTORH~R 163 Lu 
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Ta6mn.~;a 2 

Pe3ynhTaTbi aHan!13a crreKTpoB (y-y )-coBrragemn1 npH 
pacrrap;e 164 Lu 

E ,J;) Ey'L. 
(uB) 

!23.27 373 t 96 

4!2,!0 

552,0! 

605,25 

600,02 

6!8,23 

687,83 

740,52 

747,82 
....... ,...~ 
IVUt IV 

852,24 

880,51 

937,56 

950,19 

II15,07 

II99,87 

!212,60 

!292,54 

!3?6,60 

!389,56 

I66I,59 

aRQn pactreT 
I yylcJ 11 J I '1'1 Ey.., Ey2.. 
(OTB.~) (oTB.e~) (RSB)-(RSB) 

2(1) 

3(2) 

2(!) 

3(I) 

2(1) 

6(2) 

28(4) 

7(2) 

1,9 262,22 608,02 

2,2 6!8,23 

7,3 687,83 

1,5 758,75 

5,4 937,56 

3,8 979,46 

5,7 1!15,07 

36,5 1!64,53 

8F9 4!2,10 880,5! 
~'-' - A ~ft~ -ft --ft ~~ 
v\~1 ~,u vuv,uv v~,v~ 

9(3) 

20(4) 

6(3) 

8(2) 

6(2) 

5(2) 

10(3) 

8,9 740,52 

20, 863,89 

3,4 . 552,01 740,52 

6, 863,89 

2,8 608,02 6!8,23 

6,4 880,51 

!2,1 740,52 747,82 

6(3) 5,9 747,82 863,89 

7(2) 5,2 

8(3) IO, 

2(1) 2,4 

SRQII. pacll9T 
I 11tcJ. yy J I 'I 'I 
(oTB.e~) (oTB.~) 

5(3) 4,4 

I2(3) I8,8 

25(4) 27,9 

I3(4) 12,5 

!7(5) I6,9 

II(4) II,9 

5(2) 13,5 

6(3) 9,8 

9(4) 9,I . .... 
- "'*• ... 
]IJi? 2,1 

}113.? I, 7 

35(8) 35,7 

I5(7) 23,5 

5(2) 4,4 

22(6) 22,2 

54(10) 44,8 

22(9) 29,7 
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3KCnepHMeHTanbHO He onpeAeneHbi,HO no CHCTeMaTHKe OAH04aCTH4-
H~X COCTORHHA B He4eTH~X M30TOnax n~Te4MR cneAyeT OmMAaTb, 4TO 
HH3KOnema~HMM COCTORHMRMM 6YAYT 7/2+/404/, 1/2+/411/ M 5/2+/402/. 
TorAa OCHOBHOe COCTORHMe M HM3Konel!<a~Me COCTORHMR 164 Lu 6YAYT 
$OPMHPOBaTbCR HeATpOHOM B COCTORHHH 3/2-/521/ H npOTOHOM B co
CTORHMRX 7/2+/404/, 1/2+/411/ M 5/2+/402/ M 6YAYT MMeTb cnMH M 
4eTHOCTb 2-, 1-, 5- M 4- COOTBeTCTBeHHO. no3TOMY MOmHO npeAnona
raTb, 4TO M30MepHOe COCTORHMe B 164 Lu 6yAeT Cy~eCTBOBaTb /7/, 

P.l..l.XaHTep MAP· /7! Ha OCHOBe nepHOAOB nonypacnaAa nepeXOAOB 
937,9 K3B /T112 = 1 ,9+0,6 MMH/, 1199,4 K3B /2,8+0,8 MMH/, 
374,2 K3B /2,2+1 ,5 MHH/, 979,6 K3B /2,5+2,0 MHH7 M 605,0 K3B 
IT 112 He onpeAeneH/ npeAnonara~T cy~ecTsosaHMe M30Mepa a 164 Lu. 
0AHaKo nepMOA~ nonypacnaAa, M3MepeHHble HaMM, AnR 3TMX y-nepexo
AOB paBH~ /2,94+0,22/ MMH, /3,01+0,16/ MMH, /3,51+0,30/ MMH, 
/3,07+0,32/ MMH-M /3,03+0,30/ MMH cooTBeTCTBeHHo.-Bce oHM cosna
Aa~T B npeAenax OWM6KM co cpeAHHM 3Ha4eHMeM 3,12 ~0,03. no3TOMY 
npeAnonomeHHe Hani14MR M30MepHoro COCTORHMR, CBR3aHHOrO C B~we
YKa3aHH~MM nepeXOAaMM, RBnReTCR He060CHOBaHH~M. 

3 . 2. CxeMa pacnaAa 164 Lu 

t\IlR nocTpoeHMR cxeM~ pacnaAa 164 Lu /pHc. 3/ no nony4eHH~M a 
HaCTOR~eA pa6oTe peaynbTaTaM MccneAOBaHMR cneKTpOB y-ny4eA 
/Ta6n.1/ M (y-y)-cosnaAeHMA /Ta6n.2/ Mcnonb30BaHa nporpaMMa 
HAAAH 1121 . noATBepmAa~TCR see B036YmAeHH~e YPOBHM 164Yb, BBeAeH-
ULJO V""'\uTnnr-.•• ... "'"' /7/ n .......... ,.., ...................... ....... ··- ___ ,, .............. -------·····""· -· • -r--· • •• Mr- • " ,......._.,,...,.,.,.,., • _..,,-,,~ ,,.._. _...,.,,.....,..,.....,. ..... "" ..... '''"'M .... 'IPif'l f .IIJ 

4eH C 3HeprMRMM 1164,5 M 262,2 K3B BBOAMTCR yposeHb 1550,0 K38; 
y-ny4eH C 1661,6 M 123,3 K3B yposeHb 1784,9 K3B; 

535,3 H 552,0 K3B; 740,5 M 863,9 K3B yposeHb C 
3HeprMeH 1951,2 K3B. 

B pe3ynbTaTe MCCneAOBaHMH B036ymAeHHbiX COCTORHMH 164Yb B RAep
H~X peaK4MRX aBTOp~ /1·&/ npMnMcanM nepB~M TpeM B036ymAeHH~M ypos
HRM W4 Yb nonomMTenbHY~ 4eTHOCTb M CnMH~ 2,3 M 4 COOTBeTCTBeHHO. 
B171 no AaHH~M o6 MHTeHCMBHOCTRX y-nepeXOAOB npeAnonaraeTcR, 4TO 
YPOBHM C 3HeprMRMM 863,9, 1003,8, 1144,3 M 1364,9 K3B COCTaBnR~T 
poTa4MOHHy~ nonocy y-BM6pa4MOHHOrO COCTORHMR CO CnMHaMM 2, 3, 4 
H 5 COOTBeTCTBeHHO, a YPOBHH 975,5, 1073,5 H 1323,1 K3B npMHaAne
maT nonoce ~-BM6pa4MOHHOrO COCTORHMR CO CnMHaMM 0, 2 H 4. PaCTM
KepAaP H AP• 1131 , H3MepHB K03$$M4MeHT~ KOHBepCHM M yrnos~e Kop
penR4HM y-ny4eH, OAH03Ha4HO onpeAenMnM CnHH~ M 4eTHOCTb cneAY~~MX 
YPOBHeA: 863,9 K38 - 2+; 975,5 K3B - O+; 1003,8 K3B - 3+ M 
1073,5 K3B - 2+. Ha pMc.3 cnHH~ H 4eTHOCTH ~nR neps~x ceMM soa-
6ymAeHH~x yposHeH 164 Yb yKaaaHbl no AaHHbiM l-SI M 1131, a AnR 
6onee BbiCOKHX ypOBHeA - no HaWHM AaHHbiM 06 OTHOWeHHRX MHTeHCHB
HOCTeH pa~pRAKH yposHeH B npeAnonomeHMM, 4TO MYnbTHnOnbHOCTH 
Ha6n~AaeMbiX y-ny4eH - TMna E1, M1 MnH E2. 

B Ta6n.3 npeACTasneHbl pacc4HTaHHble no peaynbTaTaM Ta6n.1 
OTHOWeHHR npMBeAeHHbiX Bepo~THOCTeH y-nepeXOAOB C ypOBHeH y- M 

9 



T a6mn~a 3 

IlapaMeTpbi CMemHBaH!UI Zy H zf3 y- H {3-poTai.I;HOHHOH 

!10J10Cbl C poTai.I;HOHHOfl TIOJIOCOH OCHOBHOro COCTOflHHfl 

. I -Il B(~; I ~II)/B(~; I- I 2) !Ja..r&STP 
I ~~ 3RcnepBM. Mo,11;em. a.f9111BB8tm:lt 

2:f -o+ 
0,306(20) 0,699 za =O,I46(I2) 2l _,; 2+ 

:1-2"*" 0,895(7!) 2,50 ~ ::0, 088(8) 
a¥~4+ 

~·~4+ 
O,I53(I4) I,75 Za ::0,!3!(6) sy;-s+ 

2~ -i' o+ 
O,I50(IO) 0,388 ~ =0,0257(20) 

2ft·~+ L.(l 

2t·~2+ 
0,209(!6) 0,555 ~ =0,0450(46) 2t ___, 4+ 

A+- -~ .,+ . ,. 
0,548(48) I,IO 2f\ =(). 0200( 22) 4t ~4+ 

{3-epa~aTenb~~X nonoc Ha YPOBHH nonoc~ OCHOBHOrO COCTORHHR. 
8 aA~~ta6aTH4eCKOH MOAen~~t 3TH OTHOWeHHR AOnm~ nOA4HH.RTbCR npa
BHnaM AnarH /TpeTbR KOflOHKa Ta6n.3/. 8HAHO, 4TO 3KCnepHMeHTanb
HWe AaHH~e 3Ha4HTeflbHO 0TflH4aoTC.R OT npeACKa3aHHH npOCToH MOAe
flH. 06~Ho e APYrHx 4eTHo-4eTH~x Aect>opMHpoeaHH~X HApax ny4wee 
cornaCHe AOCTHraeTC.R, KOrAa Y4HT~BaeTCR CMeWHBaHHe COCTO.RHHH 
Y-nonoc~ C COCTORHH.RMH nonoc~ OCHOBHoro COCTO.RHH.R, XapaKTePH3y
IO!qeec.R napaMeTpOM Z )', lit CMeWHBaHHe COC TO.RHKH f3 -nonoct.t H OCHOB
HOH nonocw /napaMeTp Z{3/. np~~tMeHa.R ct>opManH3M, HCnonb3oeaHH~ s 
pa6oTe PKAHHrepa H AP. 114/ , Mt.t pacc4HTanH napaMeTp~ z H z p 
/CM.Ta6n.3/ B npeAnonomeHHH~ 4TO CMewHBaHHe COCTO.RHHH ~ H y-no
noc OTCYTCTsyeT. npH 3TOM B paccMaTpHBaeMoH MOAenH napaMeTp~ Zy 
HnH Z{3 AOn*HW 6~Tb OAHHaKOBW An.R scex B036Y*AeHHWX ypoBHeH AaH
HOH y- H11H fj - nonocw. XoT.R paa6poc 3Ha4eHHH napaMeTpos Zy H 
ZfjY Hac HecKonbKO MeHbWe, 4eM a 17/" paaeHcTsa s npeAenax owH6oK 
He Ha6~eTc.R. Y4eT CMeWHBaHH.R COCTORHHH {3- H y-nonoc MemAY 
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co60H BflH.ReT TOflbKO Ha COCTORHH.R C 4eTH~M CnHHOM lit He MOmeT 
no3TOMY yMeHbWHTb pa3HH~Y e eenH4HHax Zy: 0,088/8/ H 0,131/8/ 
Afl.R COCTO.RHHH 3+ lit 5+. 3KcnepHMeHTanbH~e 3Ha4eHH.R OTHOWeHHH ae
po.RTHOCTeH nepeXOAOB C ypoBH.R 2+ /4 lit 5 CTpOKH Ta6n.3/ MOmHO 
npHBeCTH B nOflHOe COOTBeTCTBHe C Teop~~teH, ecnH Y4eCTb, HCnOnb-
3Y.R TOT me $OpManH3M /14/, CMeWHBaHHe COCTO.RHHH {3- lit y-nonoc . 
np~~t 3TOM nony4eHO 3Ha4eHHe napaMeTpa CMeWHBaHH.R {3- lit y-nonoc 
~ f3y = -0,0085, a Z f3 CTaHOBHTCR paBH~M 0, 0319. npeAnonara.R AflR 
COCTO.RHH.R 4+ {3-nonOCbl TO me 3Ha4eHHe ~ {3y = -0,0085, nony4aeM 
Afl.R Zf3 3Ha4eH~~te 0,0704. TaKHM o6pasoM, a paMKax <t>opMan~~tsMa 1141 , 
Y4HT~Ba~~ero CMeWHBaHHe COCTO.RHH.R {3-, y- lit OCHOBHOH Bpa~aTenb
HbiX nonoc, He YAaeTc.R cornacoaaTb 3Kcnep~~tMeHTanbH~e AaHHble o6 
HHTeHCHBHOCTRX y-ny4eH Me*AY 3THMH COCTORHHRMH C Teop~~teH. oonee 
AeTaflbHbiH aHaflH3, HanpHMep y4eT pa3fllil4HR BeflH4HH KBaApynOflbHbiX 
MOMeHTOB OCHOBHOrO lit B036ymAeHHbiX COCTORHHI1, npoBOAHTb noKa, 
no-aHAHMOMY, npemAeapeMeHHO. Heo6XOAHMO nony4HTb 6onee nonHble 
lit T04Hble 3KCnep~~tMeHTaflbHble AaHHble KaK 06 HHTeHCHBHOCTRX y-nepe
XOAOB lit HX pacMe~eHHH B CXeMe pacnaAa, TaK lit 06 HX MYflbTHnOnb
HOM COCTaBe. 

YKasaHH~e a cxeMe pacnaAa /p~~tc.3/ HHTeHCHBHOCTH {3-pacnaAa 
Ha ypOBHH 164 yb lit COOTBeTCTBY~He aenH4HHbl logft HOC.RT Opl'!eHTH
POB04HbiH xapaKTep, nOCKOflbKY PRA nepeXOAOB /25 H3 54 B Ta6n.1/ 
He pa3Me~eH B CXeMe pacnaAa. np~~t Bbi4HCfleHHH 3Ha4eHHH log ft 
npeAnonaranocb, 4TO 3HeprHR pacnaAa Q {3 = 6, 3 M38 113•161 H 4TO 
OCHOBHOe COCTORHHe 164 Yb npH {3-pacnaAe 164 Lu He 3acen.ReTC.R • 
Vw~~~~~~IP ~~ n~r ~ nPnMnn~ nnnvn~rn~n~ Rn~fivwnP~~~v rnrTnA~~~ 

nony4eHbl 6. oo~eebl~ H AP /f.! • 
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