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l13MepeHHSI BpeMeH )KH3HH B036y)K~eHHbiX COCTOSlHHi1 9910 K9B B 15 3 Tb, 

10414 K9B B 163 
Er· 1 29715 K9B B 165 

Er npoBo~nnncb Ha ycraHOBKe ~liS! 

H3MepeHHSI BpeMeH )KU3HR B036y)K~eHHbiX COCTOSIHRll. Sl~ep MeTO~OM e-y 

. 3a~ep)KaHHbiX COBna~eHHll, c!>oKyCHpOBKa aneKTpOHOB B e -KaHane npOR3BO-

~HllaCb C nOMOWbiD CBeTOCHllbHOrO MarHHTH0-11HH30BOrO cneKTpOMeTpa1 a ~e

T9KTHpOB8HHe - C noMOWbiD nnaCTH~eCKOrO CUUHTUllliSlTOpa U ¢oroyMHQ)KUTe-

11Sl Tuna XP-1020. 

B Y -KaHane UCnOllb30BaliCSI CUUHTUllnSIUHOHHblll y -cneKTpOMeTp C 

nnacru~ecKUM cuuHiunnSITopoM n ¢oroyMHO)KUTeneM Tuna XP-1020. 

BpeMeHHoi1 KaHan ycTaHOBKU cocToSin us ~uo~Horo npeo6pasoaaTenSI 

":BpeMSI-aMnnnry~a" u MHoroKaHallbHoro aHanusaropa runa LP -4050 c ~nc-
. ~ 

noM KaHanoB 512. I1cnonb30BaHHaSI annaparypa no~po6Ho onncaHa B pa6o-

Te /1 I, 

Pa~uoaKTHBHbte npenapaTbi 

163 Tm 137 MUH 
f3 +, ( 

I63Er) 11 165 Tm 

153Dy ( 153Dy 8,0 ~ac 153Tb) f3+, ( l I 

(
. 165T 29 ~ac 165 E) 6 m --- r blliU . f3 +, ( . 

nony~eHbi 

B pesynhTaTe peaKuun rny6oKoro pacwenneHHSI TaHTana. npn 6oM6ap~upoBKe 

ero npoToHaMu ·c aHeprnei1 680 MaB Ha cuHxpouliKnoTpoHe OI1.HI1 •. Bbt~ene-: 

Hue npenaparoB 153 
Dy 1 

163 
Tm n 165

Tm U3 npo~yKTOB peaKUHH npOH3BO-

~HliOCb MeTo~oM xpoMaTorpa~n~ecKoro pas~eneHHSI. 

IlpH H3MepeHRSIX BpeMeH )K113HU B036y)K~eHHb!X COCTOSIHRH SI~ep 6bi11U 

ncnonbsoBaHbi cne~yrowne KacKa~Hbie coana~eHnSI: 

. a) ( K- 9910 K9B 153 Tb Ey = 3501-900 K8B) anSI ypoBH:Il 

9910 KaB Sl~pa 153 Tb ; 
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6) ( L- 104,4 KSB 163 Er ) ( Ey 150+: 1000 K9B) l:tnSI ypOBHg 

. 104,4 KSB B ru:~pe 163 Er ; · · 't. 

B) ( L- 54,45 + L- 53,30 + M-~7,15 KSB 1 ~ 5 Er + L -57,0 KSB 
16 7 Er J. ( E y = . 300 +- 900 KSB) }lnSI ypOBHSI 297,5 KSB B SIJlpe 16 5 Er • 

8 UJleHTlf'l:HbiX ycnOBIISIX C ITOMO!UhiO npenapaTa 6 °Co 6binli. CHSITbi .. MrHo

BeHHbie cosnaaeHUSI. llony'!eHHbie TaKIIM o6pasoM KpliBbie ·pacnaaos !:!TUX coc

TOSIHHii: npuseaeHbi _f!~_piic. 1a, 2a u 3a. Ha puc. 16!.._26 n: ~6. npuBeJleHbi 

y'laCTKII cneKTpoB sneKTpoHoB BHyTpeHHeii: KOHBepcuu 153 Tb , 163 Er u 1 6 ~.Er. 

. llepiiOJlbi nonypacnaJla. sos6y*JleHHbiX ypoBHeii: onpeAeneHbi MeTOJlOM 
. . 

HaUM9HhlliliX KBaapaTOB ITO 9KCITOHeHUUanhHOMY cnaay 'l8CTII Kp!IBOH saaep)KaH

HbiX cosnaaeHufi, anSI KOTopofi .BbmonHSinoch ycnosue 

F (M) 

P(M-) --»I. 

TaKHM o6pasoM, nony'!eHo 

153 . -9 
T

1
/ 99,0 Tb = (1,4+ 0,3)· 10 ceK,·· 

2 9KCn.yp. -
163 . . - -9 

T t/ 104,4 KSB Er = (0,3+0,05)·10 ceK 
2 9KCIT.yp. -

u anSI Kpusofi saaep*aHHbiX. cosnaaeHuii: ( E e = 44,0 Kss) ( Ey =300 .. 900 Kss) 

nony'leHo 

T 1/2 si<crr. = (l,o: 0,3) ·10-
9 

ceK. 

~aK BHJlHO R3 puc. 36, y'laCTOK cneKTpa sneKTpOHOB, Bbi}leneHHOrO B 

e ..:.KaHane AnSI 113MepeHUSI BpeMeHU )K!I3HII BOS6y)Kaeimoro COCTOSIHIISI 297,5K9B, 

B SlApe 16 ~ Er cnmKHbiii:. Ha IISMepeHn:e BpeMeHR )KH3HR 9Toro COCTOSIHHSI 

OKaSbiBaiOT Bn!ISIH!Ie ypOBHH 47,15 K9B H 296,2 K9B 16 5 Er , KOTOpbie pa3-

pSI)KaiOTCSI nepexoAaMn: c saeprueii: 47,15 KSB (BbiAenSIIOTCSI M-47,15 K:~a) 
H 53,30 KSB (BbinenSIIOTCSI L -53,30 KSB). KpoMe Toro, noA cno)KH,oii: nuHaeii: 

L .:.54,45 + L - 53:30 + M-47 ,15 KSB HMeeTCSI BKnaa oT nnHHII ·. L -57 ;o KSB 
167E TT- . • 

r • , TQ6bi us6e*aTh BniiSIHHSI nocneAHero Ha peaynhTaThi HSMepeHn:SI 

BpeMeHR .)Kl{3HII ypOBHSI C 9HeprHeii: 297,5 K9B B y -KaHane 6binH Bbi}leneHbl 

y -ny'IH, 9HepruSI KOTOpbiX npeBbiiii8eT 300 KSB. 
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Pac. 1. a) KpaaaSI aaLlepJKaHHhllt coanaLleHHA ( . K- 99,0 15 

= 350t-900 xsa)(neaa xaaana = 0,206 acex/xaaan); 6) Y"~ 
sneKTpOHOB Dy • . 
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1 ~ 5 Er + L -57,0 KSB 

5 :Kss B smpe 16 11 Er • 
6°Co 6binH CHS!Tbl .MI'HO

IBbie 'pacnaJlOB · 3THX coc

l6~. 26 H ~6, npHBe}leHbl 

H t53Tb ,Iaa Er H to~.Er. 

ii onpeJleneHbi MeTOJlOM 

tiaCTH KpHsoii aaJlep>KaH-

.:.:g 
. CeK,·· 

:TpOHOB 1 BbiJleneHHOI'O B 

HOI'O COCTOSIHHSI 297,5 K3B 1 

IKH3HH 3TOI'O COCTOSIIIHSI 

16
.
5 Er , . KOTop&Ie paa

lenmoTCSI M-47,15 Kss) 

>ro, ·non cno>KH~ii m:tHHeii 

Jl ·or nHHHH ·, L -57,0 · KaB 

peaynbTaTbi HSMepeiiHSI 

-KaHane 6&InH BbiJleneJI&I 
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Xor.SI cyMMapHa.SI HHTeHCHBIIocTb IWHBepcnomihiX mmuii . L -: _53,30 H 

M-47 ,15 He npeBhiiiiaeT 20% HHTeHCHBHOCTH · L - 54,4p KSB /2/, aenba.SI 
__ . _ 1o 

y'leCTb , BKna·Ji ·aTHX riHHH:li: IIpH' H3MSpeHR.Il> BpeMeHH .lim aim :ypoBH.SI 297,5 ~ Ka1 · . 

.. · ~~~-~~.: ·~-~ ·_.. :.'·.:.-·!.;-: ·;:_:·:·>:--.: , · ~': ... ·,~: :··-:· --~- · '.'· .·. -~:~--~--~·· ·,,·';~;~<_~;0.:~!kc~~ 
. Hawn nccil'enoBaHH.SI noKaaann,. •iro. ·mipiionhti':nb'nypacnana~. ypo:Bae:li:::~·-:;,_:;: .. ,::.. 

··--~.;. : - ... - ~· --"" ;·.~-- . . • ·~···.... •. '. ··,··;t:"...A~£72";-· _ .. : _. __ ., __ - . ._c;~: ...... ·~,:...- .... 

·-,;~7}15 Kaa_ u 296,2 -KSB-:iJ?B!!bl .· T1;2 := ~4A·.to-:-9 ··ceK:u T1/2~·o,_2~19_::::.~ . . c:.eK;~::.: ~;~: 

-.::"" 

_ ... ,._. 

· coorBeTCTB~H'ao •. TaK -KaK nnsi cyMMapa~:li: itpHBo:li: aanep*a~HbtX coaria~eHH:li: .. 

L,..54,45. + L- 53,30 + M~47,15 KSB 165 Er ) ( E_y=300t-900~aB), 

rne a¢¢eKT coBnaneHH:li: ypoBH.SI 297,5 KSB sa c'le:r ( L - 54,45 16 5 Er ) 

( E·:y-,;; 300+900 K3B- 16:;Er.) 6onb~e, nony'leHo T1.i2 = (i,o±b.,3)·10-9 c~K, 
TO, O'leBHllHO, "iTO nepHon nonypacnana ypOBH.SI 297,5 K3B 

16 5 
Er 6yne:r, 

.:..9 
T ¥

2 
.:::; 1,0•1 0 ceK. 
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