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Pacna.u Eu 
107 

( 'r * Ill 
• 24 .UH), OTKpb!TOro B 1951 rOAY Xo<jxpoM H .Up. , HCcneAO-

aancs MaorRMH aBTope.MR. Kpe.TKHll o15aop aTHX accne.uoaaaHll, ony15naxoaaaablx 15onee '19M 

B 20 pe.l5oTax, ll89TCSI B pe.15oTe nlKenenoae., )i(eneaa R .up/ 21
• B 9TRX pai50T8X Hccne.uoaa-

nHCh CU9KTpbl KOHB9pCHOHHblX aneKTpoHOB 0 y -JI¥'1ell, cneKTpbl co ana-

ll9HHll0 eyMM8pHblX ·y - ·y COBn8.U9HHll H yrnOBblX KOppemmRll ·y -nyqell. Ha ocaoae 
l'T l.&T 

STHX accne.uoaaaall 15blna npe.unoJKeaa cxeMa pe.cne.Aa Eu - Sm 

CxcTeMaTHKa aaeprx ll {3 -pacna.ua HAep, no .uaHHhlM pal5oT KaMepoaa
131

, PHAenn,
41 

/f)/ 1<1 l<T 
H npaHRUblHOll 0 np9.UCK83b!B89T aHeprH IO paCU8ll8 Eu - Sm , p8BH)'IO 1532 0 1549 H 

2248 KSB, COOTB9TCTB9BHO. IT09TOMY cne.uyeT OlKHll8Th B03HHKBOB9aRH U03HTpoHOB npH pac-

U8ll9 Eu 
147 

, B naTepaType cymecTBOBe.nH npoTHBope'IHBbre ASBBbre OTHoCHTen&ao 
+ 141 1(1 /1/ 

f3 - aany'I&HBR npa pacna.ue ' Eu B nepBOll pat5oTe no Eu ae 15blnH o!5aa-

PYlK9Bbr noaaTpOBhr. illaepAT4Jerep H Ap/
61 

aal5n!O.Ue.na {3+ -aanyqeaae, KOTopoe, OAHB.KO, 

15 15 n ; Eul.a B r /8/ B onee n03llH9ll pa OT9 OTH9CnH K pacne.Ay H30TOU8 • H3B 0 pOMOB H Ap. 

onpeAenHnH B9pXHHll npeAen HBT9HCHBBOCTH U03HTpOHBOrO B3ny'I9BHSI npH pacnaAQ Eu
1
'T 

ITO OTHOIDeHHlO K 

<.. 0 , 16 :. 0,05 

K -xoaaepcaoHHoll nHHHB nepexo.ua 121 xaa, OnpeAeneaaoe anaqeaue 
/9/ 

B pal5oTe Maxaan&Tbl H Ap. aaliAeBa HBTeacHBBOCTh noaBTpoBoB 

no HHT9BCHBBOCTH cna15oro 8HBHrBnSIUHOBHOrO UHK8 C aneprael! 511 K9B B •Y -cn&KTpe-

(0,54 + 0,08)% B8 pacna.u. B B9~8BHO ony15nHKOB8.HHOll pal5oTe nll<enenoaa, )i(eneBa H Ap!
21 

onpeAen&Hbl HHT9HCHBHOCTh U03HTpoBHOrO H3ny'I9HHSI H rp8HH'IH8SI 9H9prii SI U03HTpoBBOrO 
141 

cnexTpa Eu Oaa paBBbl 0,38% na pacnaA H 680 + 15 x aa, cooTB9TCTBeHao. 

He 15btn0 AO CHX nap 9KCn9pHM9BT8nhHblX A8HHblX0 OTB9 '1810lllHX B8 BOUpoC 1 H8 KaKOll 

H3 ypoBB9ll Sm I<T Hll9T {3 + - pacnaA Eu lOT Me.KBB.nhTbl H Ap/
91 

paCC'IHTB.nH BB-
+ 

T9HCHBHOCTh Tpex B03MOlKHblX KOMnOH9BT {3 -H3ny'I9HHSI H8. ypOBHH 0; 121 H 198 K9B 

Sm lOT H3 T90p9TH'I9CKOrO OTHOW9BHH K/ p + • ITony'I9BBbl9 HMll 3H8'19HHSI COOTB9TCTB9H-

HO paBHbl 0,3 a; 0,08 H 0,28% H8 pacne.A. ITo 9THM llB.HHblM, HHT9HCHBHOCTh Bcero f3 + 

cnexTpe. pe.aaa 0, 74% He. pe.cne..u, 3HB.'IHT, B 1,4 paae. 15on&we, 'leM ax axcnepaMeHTe.n&aoe 
/9/ 

ana eaae (0,54 ~ 0,08)% , n B 2 pe.aa 15on&we, '19M aae.qeane 0,38%, nonyqeHHoe B pa-

15oT/21. 

+ I<T 
HaMepeane f3 -cneKTpa Eu ae. f3 -cneKTpoMeTpe c TpexxpaTaoll tjJoxycapoa-

/2/ 
KOll yK83b!B89T H8 cymeCTBOB8HH9 OllHOll KOMUOH9HTbl C rp8HH'IHOl! 9H9prael! 

/2/ 
630 ~ 15 KSB, ABTOpbl pe.I50Tbl C'IHTS.IOT H8. OCHOBB.HHH npOH3B9ll9HHblX HMll H3M9peBllll 

CYMMB.pHblX •y- y COBU8ll9HHll, 'ITO 9T8 KOMUOH9HT8 Rll9T rnaBHblM ol5p830M B OCHOB-

Sm
i<T + 

H09 COCTOSIHH9 0 He HCKniO'IB.SI B03MOlKHOCTB 38Cen&BHSI {3 -p8.CU8llOM ypoBH9ll 

C 3H9prHHMH 121 H 198 KSB, 

3 



B KaeToHmell pa6oTe 6btna npennpHHHTa nonbiTKa yeTaHoBHTb npRMblMH onbtTaMn, na 

KaKoll H3 ypoBHell Sm 
147 

npoHeXOUHT fJ + - paenan Eu 
147 

• npenapaT Eu 141 

6bln nonyqea npa nosTopHOM SbtneneHIIH Eu H3 Gd -<PpaKHHH enyeTl'l Tpoe eyToK noene 

SbtneneHHl'l Gd H3 TaHTanosoll MHIIICHH, o6ny'l9HHOll npOTOHaMH e 3Heprnell 660 Mas Ha 

enaxponHKnoTpoae s ny6ae, H noBTOpHO O'lHIIlCH OT raJ)OllHHHl'l, TaKHM o6pa3oM, ynanoeb 

nony'lHTh npaKTH'leeKH 'lHeTbill npenapaT Eu 
147 

e ne6on&IIIHMH npnMeel'IMH Eu 
1411 146 

H Eu , 

sp9M!I nonypaenana KOTOpblX eoeTasnHeT 106 H 4,6 nHell eOOTBeTeTSCHHO, J.i3M9p9HH!I 6btnH 

HattaThi qepe3 .nsa MecHna, Kor.na 
146 

Eu npaKTH'leeKH y~e oTeyTeTsosan. Manea&Ka!l 
149 

npHMCeb H30TOna W He M0~9T MelllaTb HaiiiHM H3MepeHH!IM H3-3a Manoll 3HeprHB 

paenana 3Toro H30Tona 600 K3S), 

14T + 
1·ho6bi OTSeTHTb aa Bonpoe, Ha KaKoll B3 ypoSHeli Sm HneT fJ -paenan, Mbi npo-

SOUHHH OnbiTbl no TpOJ!HbiM COSnaueHH!IM Me~ny ·Y -KSaHTaMH 511-511 K3S H KSaHTaMH 

seero y -cneKTpa. EnoK-exeMa aenonb30BB.HHol! annapaTypbi H36pa~eua Ha pae, 1 • 
/ 10/ 

npnHnnn nelleTSHH annapaTypbt onHeaa B pa6oTe • Pa3pelllaiOmee speMH exeMbi eosnane-
-8 

HHil eoeTasnl'leT r - 3,10 eeK, neTeKTOpbl I H II eoeTOHT H3 <i>oT03ll9KTpOKHbiX 

YMHO~Tenetl TBna <ll3Y-1 e H KpHeTanna NaJ(TI) pa3MepoM 4,0 x 4,0 eM, a neTeK-

Top III - H3 <!>oToaneKTpouuoro yMHO~HTemt Tnna M 12 FS 100 H KpHeTanna 7,0 X 5,0 eM, 

3HepreTH'leeKoe pa3pellleHHe, H3MepeHHoe no 

eoeTaSHl'I9T 8;9 H 11% S ueTeKTOpax II 

y llHHHH 662 K3B B30TOna 
13T 

Cs , 

n III , eooTseTeTseuuo. Bee neTeKTOpbi 

3alllHIIleHhi npyr oT npyra esnanosbiM nornoTHTeneM. PaeeToHHHe Me~y neTeKTopaMH n 

HeTO'lHHKOM paBHO 5 eM, 0THOeBTeHbHa!l opB9HTaO:H!I U9T9KTOpOS 6biHa CHOUYIOIIlaH: S nep-

SOM onhtTe neTeKTOpbl I H II paenono~eHbl non yrnoM 180°, a neTeKTOp m - non 

yrnoM 90° no OTHOIIICHHIO K I H II , Bo STOpOM, TaK Ha3biBileMOM <i>oHOSOM Onb!Te, ne-

T9KTOpbl I II H III opHeaTaposanhi non yrnoM 90° npyr oTnoeHTen&Ho npyra. y -cneKT-

pbi TpOAilhiX eosnaneHatl, nony'leHHbJe s 3TBX nsyx reoMeTpHHx, H3o6pa~eHbi Ha pne, 2a. 

Ha pae, 26 noKa3aa eneKTP pa3HHnbl. Kpasbte o6oax pneyuKoB nonpasneHbi Ha 3<jxjleKTHS-

noeTb seal! H3M9pHT9HbHOtl eHeT9Mbl, Kax SHUIIO H3 pneyHKa 2, 'leTKO npO!!SH!IIOTe!l usa 

nnKa e aaeprnHMH 120 n 200 Kas. OnpeneneKHbte H3 aToro ·y -crreKTpa HHTenensHoeTH 
+ 

·y -nepexonos I 20 II 200 K3S, eosnanaiOmHx e fJ - qaeTnuaMn H nonpasneaabte aa 

3<jl¢eKTH!IJIOeTb Beel! H3M9pHT9HbHOll eneTeMbl 0 OTHOCHHHeb K 'lHeny ll03HTpOHHbiX paenanos 
147 

W , KOTOpbiC !!Bn!IIOTe!l pe3ynhTaTOM Bbl'lHTaHH!I 'IRena UBOilHbiX eoBnaueHHil Me~y 

neTCKTOpaMH I H II B reoMeTpHH 180° H 90°. 0TeiOna enenyeT, 'ITO H9 Bee ll03H-

TPOHHbi9 paenaubi aanpasneH6I aa yposHH 198 H I 22 K3S, .J.pyraH eepHH 3THX H3Mepeanll 

HpH MeHbiii9M KOa¢<l>HnHeHTe yCHH9HH!I S aHaHH3HpyiOIIl9M KaHane IIOKa3ana, 'ITO {J+ -pae-

nau aa 6onee BbieOKBe ypOSRH He npoHeXOUHT, no3TOMY enenyeT e'lHTaTb OeTaSIIIHCeii no-

3HTpoHHbi9 paenauhi HUYIIlHMH S OeHOSHOe eoeTO!IHH9 Sm 147 
, 

J.ienonh3Yl'l 3Ba'leHR9 HHTCHeBSHOeTB seex 
+ /2/ 

fJ - rrepexonos H3 pa6oThi - 0,38% 

4 

t 

t 

na paenan - n nenon&3yR Te< 

eornaeHH e MYHbTHnOnbHOeTl'l 

C't!HT8Tb HRTeHCHBHOCTH {3-! 

'l9HHbl9 HaMH pe3yn&TaTbl en 

paenan, eOOTSCTeTS9HHO, 

3aeprHH pacnana Er 

Te/ 2/ 3Ha'l9HH9M 1652 + 15 

HaTepecuo epasanTh 3K 

Hb!MH no TeOp9TH'l9eKOMy OT 
/9/ 

3TH HHTeHeBSHOCTH no 

B TpeT&eM eTon6ne npaso~ 

HbiM o6pa30M e nOMOIIlbiO Ta6nll: 

n 128 K3B n aaeprBH paenanos n 

E yposHl'l 
(It as) 

0 
121 
198 

eyMMa 

HH1 

H3 Ta6mntbl 1 BBUHO, 'l 

38BbillieHbl, 8 p8CC'lHT8HHbi9 r 

Tan&HbiMB 3Ha'leHB!IMH. B npe 

UaHHbiMH n~enenosa, )f(eneBa 

nony'l9HHbl9 uaHHbiC Of 

Henonh30B8Hbi nnl'l onpenene 

Pace'lHTaHHhte no Ta6nnnaM 

nepexonos Ha ypoBHH. 0; 12 

H8MH BenH'tfHHbl Cp8BHBB8lOT 

nesa H np/
21 

" MaKHan&TI 

3aeeneHBB yposael! Sm
147 

o xopollleM cornacBH 3Ha'lei 

Ull!l 3axsaTa 3H9KTpOBOS Ha 

E ypoSHSI 
(K3S) 

0 

121 

198 

Iogl 



OBHTb IIpSIMbiMH OilbiT8MH 1 H8 

Eu I(T • npenapaT Eu IH 

nnn cnycTH Tpoe cyToK nocne 

•HeMn c auepraell 660 Mae ua 

.H, TaxnM o5paaoM, yuanoc& 

AH npnMeCHMH Eu 
1411 146 

H Eu • 

TBeTCTBElHHO. J.i3M9p9HHll 5b!nH 

• oTcyTcTaoaan. Manen&xaH 

!HHHM H3-38 MBnOll 3HeprHH 

HUElT f3 + -pacnau, Mbl npo-

IT8MH 511-511 K3B H KBElHTElMH 

rypbi 

:na10mee apeM.H cxeMbl coanaue

cocroHT H3 Ql<JT031leKTpOH.Hb!X 

MepOM 4,0 X 4,0 CM, 8 ueTeK-

100 H KpHCTEliiiiEl 7,0 X 5,0 CM, 

I 662 K3B H30TOna 
187 

Cs , 

OTBElTCTBeHHO. Bee ueTeKTOpbl 

OHHHe MEl>K.llY ueTeKTOpeMH H 

opoa obrna cneuy10meH: a nep-

t 180°, a UElTEl KTOp ffi - non 

i83biBBeMOM <j>oHOBOM OIIb!Te, ue-

HOCHTerrbHO upyra. y -cnexT-

•Hx, naoopeJKElHbl na pnc. 2a. 

'HKOB IIOnpaaneHbl He 3<jl¢j3KTHB-

9 2, 'IElTKO npOHBIIH!OTCH UBe 

·y -cneKTpe HHTeHCHBHOCTH 

'leCTHUHMH H nonpaaneuUb!El ua 

< •merry noanTpoHHbiX pacnauoa 

:na uaoliHbiX coanauennll Me>K.lly 

na cneuyeT, 'ITO ne ace noan

:.pyraH cepHH 3THX H3MElpElHHll 

inane noxaaana, 'ITO {3+ -pac

euyeT C'IHT8Tb OCTElBWHeCH no-

pexouoa na pa!SoTb/
21 

- 0,38% 

Be pacnau - H HCnon&3yH TeopeTn'IeCKHe 3HEl'IElHHH nonHb!X KOa<jl¢HUHeHTOB KOHBElpCHH B 
. / 9 / 

CorneCHH C Myll&THIIOilhHOCTHMH nepeXOUOB 76; 122 H 198 K3B H3 pe60Tb! , MOJKUO pac-

C'IHTElTh HHTeHCHBHOCTH {J+ - nepf'XOUOB BEl ypOBHH 0; 121 H 198 K3B He pacnau, nony-

qeHHbiEl HElMH peayn&T8Tbl cneuy!OWHe: (0,15 + 0,07); (0,10 + 0,03) H (0,13+D,04)% He 

pacnan, COOTBeTCTBElHHO. 

8aeprHH pacna.na Er t.n SmUT onpeuenHeTCH a cornacnn c npHHHTblM e pa5o-

Te
121 

aHa'IenaeM 1652 + 15 xaa. 

J.iUTElpElCHO cpaBHHTh 3KCDepHMElHTElllhH biEl HHTeHCHBHOCTH {3 + - nepexouoa c pac'!eT-
+ 

HbiMH no TeopeTR'IeCKOMy OTHOill&HH!O 
/9/ 

K/{3 • B Teonnue 1 uaHbi ao aTopoM cTon6ue 

3TH HHTeHCHBHOCTH ITO 

+ 
B TpeT&eM cTon6ue npnaouHTCH naTeacnanocTH aeTaell {3 -pacnana, nony'IeHnbie pacqeT-

HbiM o6paaoM c noMOW&!O Taonau
1101 

c y'IeToM HHTencaaaocTell a -aaxaaTa He ypoaan 0 ; 121 

H 128 xaa H aueprHH pacnauoa no 
121

• 

Ta6nana 
E ypoBHH 
(~~:aa) 

J.iHTeHClfBHOCTh 
no 191 

J.iHTElHCHBHOCTh 
no121 

J.iHTeHCHBHOCTh no Tpoli
HblM COBITaneHHSIM 

0 
121 
198 

cyMMa 

0,36 
0,08 
0,26 

0,70 

0,240 
0,077 
0,066 

0,383 

0,15 + 0,07 
0,10 + 0,03 
0,13 + 0~ 

-0 u2 
0,38 

J.i3 Te61IHUbl 1 BHUHO, 'ITO TElOpeTI'18CKHe HHTElHCIIBHOCTH {3+ -nepeXOUOB peoOTbl 
/ 2/ 

38BblillElHbl, 8 paCC'IHT8HHb!El no UElHiblM p460Tbl - 38HHlKElHbl no Cp8BHElHH!O C 3KCnepnMeH-

T81lhHbiMH ana'IeHHliMH. B npeuenax owi6ox aaomouaeTCH nyqmee cornacae namnx naHHbiX c 

ll8HHbiMH nJKenenoaa, )f(eneBa B upyrwx
121

• 

+ 
nony 'IBHHb!El UElHHbie 06 BHTeHCIBIIOCTJIX {3 - nepexouoa n aneprnn pacnaua 6biiiH 

acnon&aoBaBbi unH onpeueneHHH 3He'Iea•l 1o~: ft B cxeMe pacnaua Eu 
147 

PacC'IHTElBBb!El no TElOilHUElM n JKenenoaa II 3b!pSIHOBOll
1 121 

3He'IeHHH log ft 

I(T 
Sm 

UllH {3 
+ 

nepexouoa sa ypoaaa 0; 121 n 198 xaa Sm
147 

npnaeueHbl B TElOIIHUEl 2. norry'IElHHbie 

HElMH BEliiH'IHHbl CpeBHHBEl!OTCH CO 3H8'IElHIJIMI, npHBElUElBHbiMH B paoOTElX nJKenenoaa, )f(e -
/2/ /9/ 

neaa n up. a Maxnan&Tbi a up. • y.,KTbiBaH oma5xn rrpn onpeueneann nHTeacnaHoCTII 

aaceneHH.I! ypoaaell Sm 147 
nyTeM a -aaxeaTa n f3 + -pacnaua, MOJKHO roeopHTb 

0 XOpoillElM corneCHH 3He'IeHHll log ft • J.iCKII!O'IeHHElM .I!BrrHeTCSI 3He'IeHHEl logft • 8, 7 

nnn aaxaaTa anexTpoaoa na ypoaen& 121 xae 113 pa6oTbi Maxaan&Tbi n np. 
/ 9/ 

T a 6 n H u a 2 

E ypoBHll log( ft ) 3,3 • log( ft) 3•3 • log(ft) ~ 
(xaa) /9/ /2/ 

0 8,4 8,4 8,25 + 0,20 

121 8,7 8,5 8,27 + 0,15 

198 8,0 8,0 8,10 + 0,15 
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He puc. 3 B306peJKeaa cxeMa ypoaael! 

nocna,iili'HX pa6oT no B3Y"'9HBJO pacnana Eu 147 
Sm hf 1 COCTiiBU&HHiiSI Hli OCHOBiiHBH JlliHHbiX 

/2,9/ 

HO 
+ 

f3 -pacna)le. Baell&HHble HliMB 3 KOMnOH&HThr 
H DO HliWBM pe3yUbT1iTiiM OTHOCHT&Ub-

{J+ - PliCUii)lli Hli YPOBHH 0; 121 H 
198 KSB 

+ 
Sm "' He DpOTBBOp&'lliT p&Hea pli3pli60TiiHHol! CX&M&, 3ae~&HBSI 

JlnSI {3 -nepeXO.IlOB DO.IlTB&pli<JlliiOT DpBUBCiiHHbl& pliHbW8 ypoBHSIM 0,2J B 198 KSB XlipliK-

T&pBCTBKB COOTB&TCTB&HHO 7/2,-5/2-, 3/2 - H OCHOBHOMy COCTOJIHHJO Eu l4T 5/2 + , 

log ft 

/9/ llnsr ypoaasr 1545 xaa, BB&JleHaoro Mexaen&Tbt H Jlp, , Y>~HTb!BiiJI saep-
3aa~eaue logft 

rBJO pliCDiiJlli 1652 + 15 KSB, COCTiiBDli&T - 7,3, 

AaTopbr pe60Tbi Bhiplill<liiOT 6nerOJllipHocT& 3& BaroTosneaue npenepeToB 

H.A. ne6e)leay B B.A. Xenxaay, 38 non&3Hb!9 o6cyll<)l&HBll B.r. KenBHHBKOBy, 38 DOMOWb 

npH H3M&p&HBHX B.H.HHKHWBHy B 3& o6ecna>~&H11e 6ecnepe6ol!aol! pe6oTbi sneXTpoaaol! an
nepeTypbr E, flpH'IK&, 
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T8Bn&HH8B H8 OCHOB8HHR A8HH~X 

• H8lliRM peaynbT8T8M OTBOCBTenb-

- p8CII8A8 B8 ypOBHB 0; 121 B 

·xeMe. 3aa-reaas log ft 

·poBBBM 0,21 B 198 KSB Xapax-
14T 

T COCTOBBBIO Eu 6/2 + • 
/9/ 

rrbTbr B Ap. , y-rRTbiBa.H saep-

1eaae npenapaToB 

B.r. KaiiHBaaxoay, aa noMo rub 

ltBoA pa6oTbr aneKTpoaaol! an-

a 

!, H. fle6eAeB, 10. Mapeea, 

IA9pHOJ! CII9KTpoCKOIIHB B r. lly6-

7). 

1$) . 

aKaA. l1aa. AH CCCP, cep. ¢aa., 
i ). 

nHBBHxoa, B. Kyaaeuoa, 

:>BHT 0!151!1, P-1846, lly6aa, 

1964. 

CCP, M-n, 1960. 

'0 IIOII!I STOMa Ha 6eTA-p8CIIaA. 

:c?, M-n, 1956. 

lT9IIbCKHJ! OTA9II 

c:tJJY-iJ 

p B C. 1. 

1----i 

100 N. 
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