
C006UlBHMR 
06\BAMHBHHOfO 

MHCTMTYTa 
RABPHbiX 

MCCIBAOB8HMM 
AY6Ha 

P6-80-346 

H.AAaM, 3.roHc, M.roHyceK, B.r .KaAKHHKKos, 
B.B.Ky3Heuos , T .M.MyMKHOB, ~ .npa~aK, 

- P .P .YcMaHOB 

163 
HCCRE~OBAHHE PACllA~A Lu 
( T % = 4,1 MKH) 



1. BBE.llEHHE 

HsoTon 188 Lu c nepHOAOM nonypacnaAa T ~ = 4,1121 MHH 
enepe~e 6~n o6Hapy*eH e npOAYKTax ~AePH~x peaK~HH pac~enneHH~ 
BOnb¢1paMa 1-1 TaHTana npoTOHaMH c 3HeprHeH 1 r3B I t!. ABTOP~ 1 11 

HCCneAOBanH cneKTp~ y -Hsny4eHH~ 163Lu H OTHeCnl-1 K ero pac
naAy 37 raMMa-nepeXOAOB. H CXO~ H3 CHCTeMaTHKH OCHOBH~X CO
CTO~HHH H30TOnOB HTTe p6HA H xapaKTepa 6eTa-pacnaAa OCH08HOMY 
COCTO~HI-110 163 Yb aBTOpaMH pa60T~ / 2/ npHnHCaH~ KBaHT08~e xapa K
TepHCTI-1 KH 3/2 7521 I. Bo36Y*AeHH~e cocTOAHH~ 163 Yb HccneA08a
nHCb PHxTepoM 1-1 AP· / 3/ 8 peaK~H~x c TA*en~MH HOHaMH 
152 s m( 1Bo, 7nye-)16 Syb H 154 Sm (16 0, 7nye-) 163 Yb 

MeTOAaMH e e - 1-1 e- y-co enaAeHHH. A8TopaMH pa6oT~ 131 o6Hapy*e
Hbl ypOBHH pOTa~HOHHOH nOnOCbl OCHOBHOrO COCTOAHHA 312 -1521 I 
BnnOTb AO J 1T • 29/2-, nonOCbl 5/2- 1523/ BnnOTb AO J 1T .,. 45/2 -
H COCTOAHHA CHnbHOCMeWaHHOH nOnOCbl nOnO*HTeJlbHOH 4eTHOCTH C 
ronOBHbiM yp08HeM 912-i .3HeprH~ ypOBH~ 912 + HMH He 6~na yCTaH08-
neHa. 

HaMH HCCneAOBaHbl cneKTp~ y - ny4eH, 3neKTPOHOB BHyTpeHHeH 
KOHBepCHH I3BKI, yy- H e y -coenaAeHHH, I-13MepeHO 8peM~ *H3HH 
ypOBHA 16Syb C 3HeprHeH 53 ,9 K3B. 

2. 3KCnEPHMEHTAflbH~E PE3YflbTAT~ 

PaA"'OaKTHBH~e HCT04HHKH 163 Lu I T ~ = 4,1 MHHI nony4ani-1Cb 
MeTOAOM HenocpeACTBeHHOrO pa3AeneHH~ npOAYKT08 AAePH~X peaK~HH 
pac~enneHHA TaHTana npoTOHaMH c 3HeprHeH 660 M3B 141 . TaHTanoeaA 
¢10nb ra TOn~HHOH 50+100 MKM"' 8ecoM -0 ,5 r o6ny4anacb Ha 8~8e

AeHHOM ny4Ke npoTOHOB CHHxpo~HKnoTpoHa OHRH I J P -0 , 1 MKAI 8 Te-
4eHHe 5+10 MHH. nocne o6ny 4eHHA MI-1WeH b TpaHcnopTI-1P08anacb npH 
nOMO~H nHe8MOn04T~ K 3neKTpOMarHHTHOMy Mac c-cenapaTOpy / Ill 

H 3arpy*anacb 8 HOHH~H HCT0 4HHK Macc-cenapaTopa / 6 1, npH Harpe8e 
Tpy64aTOrO HOHHOrO HCT04HHKa npOHCXOAHna noeepXHOCTHaA HOHH3a
~HA npOAYKTOB AAePHbiX peaK~HH, H wno pa3AeneHHe HOHOB peAK0-
3eMenbHbiX 3neMe HTOB no MaccaM B cenapaTope. 

PaAHOaKTHBHble HOHbl H3o6apbl A- 163 8HeAPAnHcb 8 TaHTanoe~ 
¢10nbrH Ton~HHOH 5 MKM Ha KonneKTope Macc-cenapaTopa . .llnA o6o
ra~eHHA paAI-10aKTH8H~X HCT04HHK08 H30TOnOM 168 Lu HCnOnb308an-
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P1o1c. 1. CneKTP y -ny4eH 163Lu, 1-13MepeHHbiH np1-1 nOMOI.III-1 
cneKTpoMeTpa c Ge (Li ) - AeTeKTOPOM, V "' 0,5 CM 3• 

CR MeTOA "ropR4ero KOillleKTOpa" , OCHOBaHHbiH Ha TepMH4eCKOH Ae
COPO~HH peAK03eMellbHWX 3neMeHTOs 17 1 , I-1MnnaHTI-1pye~x sHarpe
TbiH AO 1400°C KOillleKTOp. H3 MepeHI1R cneKTPOB y -ny4eH 11 yy
COBnaAeHI1~ Ha411Ha1111Cb 4epe3 5 MI1HYT nocne OKOH4aHI1R 0011y4eHI1R 
M11WeHe~, a cneKTpOB 38K 11 ey - cO&naAeHI1~ - cnyCTR 10 MI1H. 

2.2. HsMepeHI11'! cneKTpoa y -ny4e~ 11 3BK 

CneKTPbl y-11any4eHI1R 163 Lu 11CcneAOBanHcb np11 noMO~I1 
cneKTpoMeTpos c Ge(Li) -AeTeKTOpaMI1 c 4yecT BI1TellbHbiM o6"be-
f.loM 0 , 5 11 41 eM 3 11 paspewa~eH cnoco6HOCTbiO 0, 8 K3B np11 E Y = 
=122K38 57Co 1'12 ,9K38np11 Ey = 1332K38 6°Co COOTBeTcT
BeHHO. HaKonneHI1e cneKTPOB np011380AH110C b B naMRTH MHOrOKaHanb
HOrO aMn1111TYAHoro aHanl1aaTopa AH- 4096, HaxoAR~erocR Ha llHHHH 
c 3BM HP-2116C H3Mepi1TellbHO ro ueHTpa na6opaTOPHH RAePHbiX 
npo6neM OHHH. nony4eHHble cneKTpbl o6pa6a Tbl8allH Cb Ha 3BM no 
nporpaMMe /S~ 8 KOTOpo~ HCnollb3yeTCR nOArOHKa rayCCOBO~ ~YHKUHH 
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P1o1c .2. CneKTP y-ny4eH 163 Lu, HSMepeHHW~ npH no
MO~H cneKTPOMeTpa c Ge(LI)- AeTeKTOpoM, V = 41 CM 3. 

K 3KCnepHMeHTallbHbiM T04KaM nO MeTOAY HaHMeHbWHX KBaApaTOB. 
3HeprHR y -nepeXOA08 onpeAellRilaCb npH OAH0 8peMeHHOM H3Me£eHHI1 
cneKTp08 y -ny4e~ 163 Lu "' KanH6po&04HbiX 11CT04HHK08 1 3 Ba 
"' 152 Eu . KpHswe 3~eKTI18HOCTH nony4eHbl npH perHCTPCIUHH y - 11a
ny4eHHR AeTeKTOpaM~-~ c T04HOCTbiO He xyllle 8%. B cneKTpax y -Ha 
ny4eHHR o6HapyllleHo 1o1 OTHeceHo 1< pacnaAY I68Lu 69 y -nepexo 
A08. noMHMO 3Toro B cneKTpax Ha6nDAa11HCb y - ny4H A04epHHX 
H3oTonos 183 Yb IT~ = 11,4 MHH/ /21 , 163 Tm I T ~ "' 
= 104 MHHI / a/ H COCeAH11X H306ap, OPHCYTCTByiO~HX 8 11CT04HHKax 
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Ta6nHL.Ia I 

3Ha4eHH~ 3HeprHH H OTHOCHTenbH~X HHTeHCHBHOCTe H y -ny4eH 
npH pacnaAe 16 3 Lu 

iy( .1 BJ ) 

53 ,9!(3) 
58,18(4) 
?0 ,99(9) 8 ) 

74,89(6)8 ) 

79,2?(9) 8 ) 

93. ~(6)&1 
94,28(3) 
96,63(3) 
96 ,19(6) 

· ·ror. 79(12) 8 > 
102,28(9)8 ) 

II8,79(4)8 ) 

150,72(4) 
152,89(16) 
163,00(3) 

• 167,23(5) 
206,4!(13) 
221 , 18(3) 
22?, 57(20) 8 ) 

239, 7!(8) 
244,06(II) 
252, 96(09) 
285,37(17)8 ) 

302,86(4) 
3iJ,46(I6) 
317,43(4) 
334 ,26(19) 
338 ,38(29) 
357, 5!(36) 
371,96(4) 
380,46(22) 
382, 12(14) 
391 , 17(7) 
396,70(4) 
400,43(7) 
441,25(8) 

I J ( tliJ ) IJ(A.IJ)/I/ BJ( ABJ) I1W1> I1V.I1/II 

92(12) 
51(7) 
1,6(5) 
3,0(7) 
4, 6(9) 
7(1) 
15(2) 
13(2) 
7(1) 
7(2) 
II(3) 
II(2) 
35(3) 
6(!) 

100(7) 
19(2) 
6(1) 
22(2) 
4(1) 
24(2) 
6,0(6) 
5,0(6) 
I , 5(5) 
20(1) 
2!(2) 
IO(I) 
2, 5(5) 
1, 6(5) 
4 ,0(6) 
40(2) 
4,0(8) 
7,0(9) 
II(I) 
41(2) 
I3(I) 
6, 0(7) 

88(8) 

5,4(10) 

12,0(20) 
9,6(18) 
5,4(10) 

? ,4(15) 

449,29(5) 17(1) 
453;56(6) 10,0(8) 
456, 93(8) 8 ) 6(1) 
46! ,06(7) 8,0(7) 
465, I I (II)8 ) 4, 0(9) 
474, 26(8) 10(!) 
482 ,5?(18) 7(1) 
484,43(8) 17(2) . 
499,31(6) 14(1) 
525,03(13) 4, 2(9) 
538 ,60(14) 13(2) 
553,17(9) 21(2) 

45,0(50) 562, 50(9) IO(I) 
564,63(18) 5,0(7) 

100,0(100) 567,02(36) 6,0(6) 
22 ,0(30) 586,08(11 ) 6,0(6) 
8,2(20) 615,28(2?) 2,2(6) 
18,0(40) 620,68(11) 9,0(9) 

6,2(15) 
7,1(15) 

28(4) 
24(3) 
II(3) 

62(10) 

20(3) 
63(7) 
16(2) 

624,01(20) 3,1(7) 
633, 55( II) 7(2) 
643,89(6) 14(1) 
682,06(21) 4,3(9) 
717 ,55(21) 3,9(8) 
748,79(10) 8,0(9) 
870 ,98(24) 5(1) 
952,39(27) 4,0(9) 
981 ,24(19) IO(I) 
II30, I7(I2) 8 ) 10(2) 
1374,18(20) 7(4)· 
139?,28(19) 8(3) 
1404,39(30) 5(1) 
1460,00(19) 8 ) 6(1) 
1526,02(14) 12(1) 

30(5) 

17(3) 
II(3) 
16(3) 

32(6) 
24(5) 

16(3) 
32(5) 
16(3) 
I6(J) 
II(2) 

14(4) 
18(3) 

23(4) 

npHMe4aHHe. a) y -nepeXOAW, HHTeHCHBHOCTb y-ny4eH KOTOPWX 
cnaAana c T~ "' IO MHH. 
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Ta6nH1.1a 2 

0THOCHTenbH~e HHTeHCH BHOCTH 3BK nepeXOAOB, COnpO BO~Aa~HX 
pacnaA 183 Lu 

Ey, KaB 

19,9 

53,91 

58,18 

79 , 27 

93,42 

94,28 

96 , 63 

98,19 

II8 , 79 

150 ,74 

152,89 

163,14 

167,23 

Ee 

L,J 
Lu 
L ,., 

I:M 
l M 
t.M 
K 

K 

K 

K 

K 

K 

K 

K 

K 

K 

1e, OTH . e,n . 

75 

245 

9 

70 

104 

37 

26 

28 

50 

10 

16 

9 

'1.7 

5 

14 

7 

/,tyJibT~ffi0.11bHOCTb 

;,fi+ ~ 0 . 4~£2 

1.11 

I.U 

/AI 

M.I 

E2 

/,IT 

E2 

M1 

M1 

E2 (E1) 

F".G(E.I) 

npHMe4aHHe. norpeWHOCTH B OnpeAene HHH OTHOCHTen bH~X HHTeHCHB
HOCTeH 3BK COCTaBn~IOT 20% All~ CHn bHWX (I e ~ 10) H AOCTHraiOT 
-50% All~ cna6~x (I e ~ 10) no HHTeHCHBHOCTH 3neKTpOHOB. 

KaK npHMec b / <0,5%/ . Ha pHc . 1 H 2 noKasaH~ cneKTp~ y -ny4eH, 
a a Ta6n. 1 npHBeAeH~ pesynbTaT~ HX aHanHsa. 

CneKTP~ 3BK HccneAOBanHcb npH noM~H 6es~enesHoro 6eTa
cneKTPOMeTpa C TOpOHAanbH~M MarHHTHWM noneM / lO~ Ha pHc.J npH 
BeAeH y4aCTOK OAHOrO H3 H3MepeHHWX cneKTPOB HH3K03HepreTH-
4eCKHX 3neKTPOHoa. PesynbTaTw aHanHsa cneKTpo a 3BK npHBeAeH~ 
B Ta6n.2. B 3TOH *e Ta6nHl,le npHBeAeHW BWBOAW 0 MynbTHnOn bHOCTH 
y -nepeXOAOB 163Lu , nony4eHHWe Ha OCHOBe cpaaHeHH~ 3KCnepH-
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PHc. 3. Y4aCTOK cneKTpa 3BK li8Lu. H3-
MepeHH~H C 3KC003H~HeH Ha KS*AOH T04Ke 
t.t "' 0, 5 C, BHH3y - BTOpaR cepHR H3Me

peHHH, nony4eHHaR 4epea 10 MHH nocne 
Ha4ana H3MepeHHR nepBOH cepHH, 

MeHTanbH~X OTHOWeHHi1 L 1 +L 11 I L 111 I AflR nepexoAa 53,9 K3BI 
H J k I J Y , J L I J y I AflR ocTanbH~x nepexoAoal c COOT8eTCT8yiO
~HMH TeopeTH4eCKHMH 3H84eHHRMH / lli ,AnR C8R3H WKSn OTHOCHTenb
H~X HHTeHCH8HOCTeH 3BK H y-ny4eH HCnOnb3088HO 3Ha4eHHe K03~
~~HeHTa BHyTpeHHeH KOHBepCHH AflR nepeXOAa 53,9 K38 C MynbTH
rlCMbHOCTbiO M1+.s0 .4%E2. 

2.3. HccneA08aHHR cneKTpQB er- H rr-coanaAeHHH 

HsMepeHHR cneKTpoa ey-coanaAeHHi1 npo80AHnHcb Ha ycTaHo8-
Ke 1 121, C03A8HHOH HS 6ase 6e3ll<ene3HOrO 6eTa-cneKTpOMeTpa C TO-
PQHASnbHWM MarHHTH~M noneM H cneKTPOMeTpa C Ge(Li) -AeTeK-
TOpOM. HaMepeH~ co8naAeHHR y-ny4eH c 3BK: L53,9; K93,4 H 
K94 ,3 183Lu. B Ka4eCTBe npHMepa Ha pHc.4 npHBeAeH~ cneKTP 
Y -ny4eH H cneKTP (L53,9-y) -co8naAeHHH. 

CneKTp~ yy -coanaAeHHH H3MepRnHcb 8 peli<HMe TpexMepHoro aHa-
nHsa Ha ycTaH08Ke 1 131 c HcnonbsoaaHHeM ABYX Ge(Li) -AeTeKTO-
poe. Ha PHC. 5 8 Ka4eCTBe npHMepa noKasaH cneKTP (y163 -y) -
coanaAeHHH ,nony4eHH~i1 npH copTHPOBKe MHoroMepHoro cneKTpa. 
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PHc. 4. CneKTP y - ny4eH 
;--([53,9-y) -co8naAeHHH. 

PesynbTST~ aHanHsa cneKTpoe 
ey- H yy - coanaAeHHH npH8eAe
H~ 8 Ta6n . 3 H 4, 

400 
:i 
u 

! 
c: 
s 

" 300 

2.4. HsMepeHHe speMeHH li<H3HH 
yp08HR 53,9 K3B USyb 200 

Ha ycTaHOBKe 1 141,co3ASHHOH 
Ha 6a3e MarHHTH0-11HH30BOrO 
6eTa-cneKTpoMeTpa H cneKTpo-
MeTpa CO C~HHTHilnR~HOHH~M Ae- 100 

TeKTOpOM, H3MepeHO BpeMeHHOe 
pacnpeAeneHHe coanaAeHHH 311eKT
poHos 8HyTpeHHeH KOH8epCHH 
L53,9 c y-ny4aMH npH pacnaAe 100 

168 Lu I pHc. 61. B cneKTpe 
3/leKTPOHOB, H3MepeHHOM Ha Mar- 50 

~ g 

D 

16\u-163yb 

f cne l<mp 
•S 

HHTH0- 11HH3080M 6eTa-cneKT~Q- r ~~y 
MeTpe (t.Hp /Hp = 5%) . L53,9 68 Lu o • u.r, • ~ 
rl011HOCTiiO He 0TAe11RI1HCb OT 
K104~ 1 8Tm IHa BCT88Ke 
pHc,6 npH8eAeH y4aCTOK cneKTpa 3BK H3o6a~ A = 163 , nony4eHH~H 
npH paapeweHHH t\Hp i Hp • 0,6 % Ha 6eTa-cneKTpoMeTpe c To
poHAallbH~M MarHHTH~M noneMI. B csRaH c 3THM a H3MepeHHOM ape
MeHHOM pacnpeAel1eHH~9HaMH Ha61110AeH~ ABS KOMrlOHeHTa: OAHH 
C T~ .. 0, 50151 • 10 C, o6yCI10BI1eHHioiH BpeMeHeM li<H3HH YP08HR 
104,3 K3B 168Er , APYrOH c T~ • 3,6141·10-9 c, onpeAellRIO
~H BpeMR li<H3HH YPOBHR 53,9 K38 163 Yb. 3Ha4eHHe 8peMeHH li<H3-
HH AflR ypoBHR 104,3 K3B 168Er xopowo cornacyeTcR c onpeAe
neHH~M paHee a pa6oTe / 15/ 3Ha4eHHeM T ~ = 0, 52/51. 10 - 9 c. 

3. CXEMA PACnAAA 

Ha PHC. 7 npH8eAeHa cxeMa pacnaAa 168 Lu -+ 
163 Yb , nocTpoeH

HaR Ha;:;-;;a OCHOBe aHanH3a cneKTpOB y-ny4eH, 3BK, ey- H yy
C08rlaAeHH~ . Cnpaaa npHBeAeHW HHli<HHe COCTORHHR pOTS~HOHH~X 
00/lOC, Ha61110AeHH~X 8 peaK~HRX 181. 

YpoaeHb c sHeprHei1 53,9 K3B Ha6niOAeH paHee a RAePHWX peaK
~HRX H HAeHTH~H~HposaH aaTopaMH pa6oT~ 121 KaK OAH04aCTH4Hoe 
COCTORHHe 512-15231. 
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PHc.5. CneKTP (y-163y) -coenaAeHHH. 

YpOBHH C 3HeprHRMH 58,2 H 221 , 2 K3B BBeAeHbl Ha OCHOBe Hafin~
AeHHR coenaAeHIItH L53,9 -y163,1 /ocna6n./ 11t L53,9- yl67,2 11t cy
~ecTeoeaHIItR y-nepexoAa 221,2 K38. AHa!lH3 3THX coenaAeHIIti1 yKa-
3bleaeT Ha TO, ~TO AO!l~e~ Cy~eCTBOBaTb y-nepeXOA C 3HeprHei1 
4,3 K38 C lltHTeHCHBHOCTb~ I OOAH. z 75/20/ OTHOCHTe!lbHbiX eAHHI-14. 

YpoeeHb c 3HeprHei1 372,0 K38. PeaynbTaTbl Ha6n~AeHHR coena-
AeHHH tL53,9- y150, y313 /ocna6neHbl a a c~eT eeTeneH~o~A/ ) ; 
(L58,2 - y150,7) ~o~ (y163,1 - y150.7), a TaKliCe Ha6n~AeHHR y -nepexo
Aa 372,0 K38 yKa3biBa~T Ha TO, ~TO Cy~eCTByeT 3TOT ypoeeHb. 

YpoeeHb C 3HeprHeH 436,0 K3B BBeAeH Ha OCHOBe Hafin~AeHHR 
(L53,9 - y382, 1) -coenaAeHIItH . BcneACTBIIte aHanH3a cneKTPOB 
(K93,4- y) -coenaAeHHH H (y244,1 - y163,1, y167,2) -coenaAeHIItH 
BBeAeH ypoeeHb C 3Hepr~o~ei1 465,2 K38, a ypoBeHb 474,2 K3B -
Ha OCHOBe coenaAeHI-IH (y102,3- ylS0,7, y163,l, y372,0 K3B), 
a TaKliCe (y253,0 - y163,1 K3B ) . 

YpoBeHb C 3HeprHei1 499 ,3 K38 BBeAeH BC!leACTBIIte Ha6Jl~AeHHR 
npAMoro nepexoAa 499,3 K3B 11t nOAKpenneHHA ero ocna6neHHbiMH 
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Ta6muo~a 3 

PeaynbTaTbl aHa!lH3a cneKTpoe ey -coenaAeHHi1 npH 
pacnaAe 163Lu 

E oepex. 
<I).p,) KBB 

I 
53,9 
{53, 9) 

58,2 
{58,2) 

93 ,4 
{465,25) 

EJ COBU. 

JtBB 

2 
I50,7 
I52,9 
I63,I 
I67,2 
244,0 
253 ,0 
302,9 
3I3,5 
3I7,4 
357,5 
382,I 
391 , 2 
396,7 
400,4 
44I,3 
453,6 
456,9 
46I,I 
484,4 
525,0 
564,6 
567,0 
633,6 

ISO,? 
163,I 

ISO, 7 
I52,9 
I63,I 
I67, 2 
3I3,5 
372,0 

ex. ( ) 
<J.8KcD. x!OO ACI. 

3 
46(4) 
25(8) 
39{2) 
I02{9) 
38{6) 
35{6) 
48{ 6) 
4I{S) 
64{II) 

+ 
!!5{25) 
73{I5) 

+ 
S?{II) 
"64 

+ 
4 27 
42,8 
89{IS) 

+ 
+ 
+ 
+ 

+ 
+ 

IOO{I3) 
" I25 
50{4) 
52{!5) 

+ 
+ 

IeJ (Al8J l 
&Ken. 

4 
I6, I( IS) 
I, 5{ 5) 

~ 

I9{3) 
2 ,3{4) 
I,8{4) 
9, 6{I2) 
8,6( II) 
6,4{IO) 

+ 
8{2) 
8{2) 

+ 
7,4{!4) 
'-3,8 

+ 
~I.6 
3,4(6) 
I5{3) 

+ 
+ 
+ 
+ 

+ 
+ 

35(5) 
~7 . 5 

50{8) 
I0(:3) 

+ 
+ 

Ie1<1lle1> 
pacq. 

5 
19{2) 
2,6(6) 

I9{2) 
3,2{3) 
2,7{4) 
12{2) 
8,4(8) 
5,4{6) 

7 ,0{9) 

2,4{3) 

I?(2) 

35(3) 
6(I) 
54{6) 
IQ(~) 
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Ta6nH~a 3 /npoAO~eHHe/ 

I 2 3 4 5 
94, 3 II8,8 + + 
(7!2,6) 150,7 16(2) 5,6(5) 

152,9 100(17) 6,0(15) 6(1 ) 
206,4 23{6) 1,4{4) 
244,1 40(9) 2,4(6) 
317 ,4 29(7) 2,9(8) 
564,6 92(31) 4. 7(17) 5,0(7) 

npHMe4aHHe. 3HaKoM "+" o6o3Ha4eH~>~ Ha6nK>AaeMble co8naAeHHil, KOnH-
4eCT8eHHaR O~eHKa KOTOpbiX He np08eAeHa H3-3a MallO~ CTaTHC THKH. 

* Sey no 3Ha4eHHRM a ~~~ .. onpeAeneHbl nonHaR OTHOCHTenb-
Hall HHTeHCH8HOCTb y-'nepe~~Aa C 3HeprHe~ 4,3 K3B, l llOJUI. = 
= 75/20/ OTH.eA. 

co8naAeHHRMH L53,9 c y441,2 K3B. Co8naAeHHR (L53,9 - y484,4, y317 
/ocn./), (y163,1- y317,4) H npRM0!1 nepeXOA n03 8011RKlT 88eCTH ypo8eHb 
C 3HeprHe~ 538, 5 K3B. 

Yp08eHb 578,7 K3B 880AHTCI! HaMH Ha OCH08e Ha611KlAeHHR C08-
naAeHHI1 (L53,9 - y525,0) , (y206,4- y150,7. y163,1, y372,0). Pe3ym
TaT~>~ Ha6nK>AeHHI! C08naAeHHH (K93,4 -y152,9) H (L53,9-y564,7) no-
380/lRKlT 88eCTH yp08eHb 618,5 K3B, a (y163,1- y302,9 /ocn./ , 
y453,6) H (yl50,7-y302,9) - ypo8eHb 674,8 K3B. 

Yp08HH C 3HeprHel1 712,8; 768,7; 854,7 H 938,9 K3B 88eAeHbl 
8 cxeMe pacnaAa Ha OCH08e 6anaHca 3HeprHI1 /Ha pHc.7 nepexoA~>~ 
OTMe4eHbl nyHKTHpOM/ H Ha611KlAeHH R C08naAeHH~ C y-ny4aMH TOilbKO 
OAHOro nepexoAa. TaKHM o6pa3oM, np~-1 pacnaAe 163Lu HaMH Ha6nK>
AeHo, KPOMe BBeAeHHOro 8 pa6oTe / 2/ ypOBHR C 3HeprHeH 53,9 K3B, 
5/2 5/2-/523/ , e111e 15 8036~eHHbiX COCTORHH~ 163 Yb. 3KCTpeM 
H AP. I 161 H3MepHI1H cnHH OCHOBHOrO COCTORHHR 16f>Lu H cor nac-
HO 1171 npeAnO>KHilH ero K8aHT08ble xapaKTepHCTHKH · 1 /2+ I 411 I. A8-
TOPbl 1171nOKa3anH, 4TO op6HTanH 7/2+/404/, 1/2+/411/ H 5/2+/402/ 
RBilRKlTCR HHlKaHUJHMH npOTOHHbiMH COCTORHHI!MH 8 RAPe 16f>Lu. Cne
AYeT OlKHAaTb, 4TO AnR 163 Lu HHlKaHUJHMH COCTOAHHRMH AOillKHbl 
6b1Tb Te ll(e Op6HTanH, XOTR TPYAHO npeACKa3aTb, KaKOe H3 Oli(H-
AaeM~t~X COCTORHHH AOilli(HO 6b1Tb OCH08HbiM AnR 168Lu. 0AHaKO TOT 
~aKT, 4TO HaM He YAanocb npH 6eTa-pacnaAe 163Lu o6Hapyli(HTb 
COCTORHHR 7/2-/523/ H 5/2-/521/ 168 Yb, Ha6nK>AeHHble 8 RAePHbiX 
peaK~HRX, r080pHT 8 nO/lb3y K8aHT08biX XapaKTepHCTHK 1/2+/411/ 
0CH08HOrO COCTOI!HHR 168 Lu. AHallH3 nony4eHHbiX 3Ha4eHHH a K 
H 8bi80Abl 0 MyllbTHnDilbHOCTRX y-nepeXOA08 n038011RKlT llHUJb CAe-

10 

Ta6nH1.4a 4 

Pe3yllbTaTbl aHallH3a cneKTp08 yy -co8naAeHHH npH 
pacnaAe 163 Lu 

Ey1 
<Eyp.) xaB 

163,1 
(221,2) 

16?,2 
(221 ,2) 

221,2 
(221,2) 
150,? 
(372,0) 

313, 5 
(372,0) 

Ey2 
xaB 

102 ,3 
150,7 
206,4 
(!44,1 
253,0 
302,9 
313, 5 
317,4 
453, 6 
562,5 
633,6 
150,7 
244,I 
302,9 
ISO, 7 
302,9 
I02,3 
163,I 
16?,2 
206,4 
22I ,2 
302,9 
102,3 
206 , 4 
302 ,9 
396,7 

1nUl.1n > 
axcn. 

4,4(!2) 
35(3) 
4,2(12) 
7,2(18) 
4,0(16) 
13,!(23) 
5,7(22) 
5, 5(25) 
II,6(32) 
5,6(3) 
I3,8(42) 
7,2{!9) 
3, 4(14) 
4, 9( I6) 
II ,2(!8) 
5,2(18) 
I ,8(9) 
28,1(2?) 
7,?(16) 
3,0(!0) 
9,3(!4) 
6,?(18) 
6,8(32) 
9,8(29) 
34,4(56) 
14 ,9(4) 

InUlin> 
pacq. 

5, 9{!?) 
35(3) 
3 ,2(6) 
6,0(6) 
5,0(6) 
10,8(6) 
II (1) . 
10(1) 
10,0(8) 

?(2) 
6, 7(6) 
1,2(II) 
3,8(2) 
7,?(4) 
4,4(3) 
3,9(II) 
35(3) 
6,?(?) 
2,1(4) 
?,7(8) 
? ,0(4) 
4 ,2(3) 
2,4(4) 
8, 0(4) 
16,4(8) 

naTb 3aK11Kl4eHHe 06 OTPH4aTellbHO~ 4eTHOCTH COCTORHHH lSSyb 

C 3HeprHRMH 58,1; 221,2; 371,3; 465,2 H 618,5 K3B. 
B cneKTpe 3BK /pHc.3/ Ha6nK>AeHbl 3neKTPOHbl c E 8 = 9,4 K3B, 

npHnHCaHHble HaMH K-----163 Lu. 3TH 3/leKTpOHbl MOlKHO HAeHTH~H~H
p08aTb KaK L 1 19,9 (Ml) HllH K 70,7 (M2). 3Ha4eHHe 3HeprHH 
H MyllbTHnOilbHOCTb y -nepeXOAa 19,9 K3B 00380/lRKlT CAe llaTb npeA
nono>KeHHe 0 803MOlKHOM 8036Yli(AeHHH npH 6eTa-pacnaAe 163 Lu 
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12 

163Lu ~163yb 

103 
CU.PT - NE 104, .25•25"" Er • 20• t 8 

~ 
cron- ,..,,..,err .. Ne 104 

:s: 

r - K 104.3 

T)l • 0 50 t 0.05,.. 

~~ 

"'t.u 
e,.r-

7JJ• 
465.3 

)71 !I 

22t2 

56 1 

102 ~ 1523) 
}£1521) 

Sl9 36"' 
0 

101 

'to 

'etvb 
r-LsH 

T)l • 3.6 • 0.4"' 

172nc(K 

. . 

··. 
!120 5loO 510 KAH~ 

. .. 

10°L---~---L--~--~--~~--~--~--~--~ 
100 120 140 160 180 200 220 240 

HOMEP KAHMA 

P11c . 6. BpeMeHHble pacnpeAeneHIH! (y - L53,9) -
COBnaAeHI1H. BHI13Y - y4acToK cneKrpa 3BK 
113o6apbl A~l63, ssepxy cnpasa - ¢parMeHT 
cxeMbl pacnaAa 163Lu. 

P11c . 7. CxeMa pacnaAa 
163Lu .. 163Yb . 

COCTORHI1R C 3Heprl1eH 
78,2 K38 5/2-3/2-/521/ 
B 163 Yb, Ha6n~AeHHOro 
B RAePHbiX peaK~11RX l SI . 
Ha OCHOBe aHan11aa cneKr
pos y - ny4eH 11 3BK, 
113MepeHHbiX HaMI1, MO*HO 
AaTb TOnbKO sepXHI1H 
npeAen 11HTeHCI1BHOCTI1 
Y -nepexoAa c 3Heprl1-

eH 78,2 K3B- I y ~2 
OTH.eA. 11 IK~2 OTH.eA. 

C APYrOH CTOpoHbl, 
np11 11ccneAoBaH1111 cosna
AeHHH y-ny4eH c 3neKT
po~aMI1 /E e = 9, 4 K38/ 
MN He Ha6n~AanH 3aMer
HbiX no 11HTeHCHBHOCTH 
y - ny4eH cEy>100 K~B 
s cneKTpe cosnaAeHHH. 
3TO MO*HO, no- BHAHMO
My, 06DRCHI1Tb TeM,4TO 
Cy~eCTByeT H30MepHbiH 
ypoBeHb c T~ ~ 

~ 0, 5 ·1 0 -6 c, pa3pR-

161Lv u ,. .... 

''~T 
Ql~ e;a 

~9]19 

aso 

t"Tt...:...H- ?&81 

6748 

..... 
S711 •lfl·-~93, 7 

nu oo·--u,g 

~~~~~tb~jj~~~'"' t I I llH 
""' .a.·-· 060 

I I 

''fiTIII'I'IIIIIII'I I' 'I' :' mo 

WT--2'/S.t 

-! 
~lPIP IIIIJll' I l I : 221.1 t/2'-23<.6 ill 

<S • ,._1129 • ! 

a '~I'T sl I' I ' ' Ell m w-sr.·-"·' 
Sffb1~ 

lU QO )12. 

, ••• ., ( •o8 .., ~~ .. 

*aeMbiH nepeXOAOM 70,7 K38 (M2).aaHHOe COCTORHHe, sepORTHO, RB
nReTCR ronOBHbiM ypOBHeM 9/2 + aHOManbHOH nonOCbl nOnO*I1TellbHOH 
4eTHOCTH, o6pa3oBaHHOH CHilbHbiM KOpHOni1COBbiM CMeWHBaHHeM nOA
o601104KH i 13/2, aHanorH4HO COCTORHHRM, Ha611~AaeMbiM B COCeA-
HHX He4eTHO-HeHTpoHHbiX RApax. 

8 3aK11~4eHHe aBTOpbl npi1HOCRT 11CKpeHH~~ 6narOAapHOCTb 
npo¢. K.~.rpoMOsy aa AHCKyccH~ 11 ~eHHble 3aMe4aHHR npH Hanl1-
caHHH CTaTbH. 
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