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UarmI'fBH8 de'l'8-en8K'1'pCXt'p8~ o 1lOC1'OJDDDDI OJtHOpo,1UlHM 118rQ~ 

BUlI UOJlell • ~TOrP8IJ)It'IecKOI peI'JIC1'p8IUI81 8.leKTpoBOB lI/ .O~on
8JUl'CSI B BJteJllol (lr8De JtOBOJIDJIO .Jt8BH0. K BX upeBllyllleo1'B&ll 110&80 

OTB8C1'B UP00'1'OTy KOHCTpyKIUnl B B08IIODOCn uOJJ7'IelDUl BHOOK01'O 

8B8pr8'J.'l111eOKoro pa8pemeHBJI B BHCOltOI 1'01UfOOft B3MepeHHl- 8Beprn 

8IJIeK1'poBHl:a .mmd. lfaSR8JI CB8TOCILJI8. 8'1'1IX DpIICS9poB JCOlIDeBCKP1eTCSI 

~UBOroK8B8JWIOO1'})J)· - BoSMOZIIOC1'ltJ) oJUloBpelleBHol perJIc'J.'p&J:gDI 

seOHlS JIIlIpOK01'O ;rmC'l'U cneK'l'pa. 1oT000P8«INeOKJd M8To.- pera01'p8

ltHB IIpIIBOJDn' x 1'p1JtHOOTSIM IIpB 0Dpe,lt8JIemDI omoCJIT8JDdIKX BB1'eBOB&

BOM81 .mnd 9JI9K'l'poBOB BHy"1'peUUeJ ltOBBepcn, OCoCSeBBO DpI( one:á:Ke 

Dorpemuoc1'el 9ftX .8IIepemd. 

Ha Dp01'JIIleHD ps;tta .181' B lradopa1'OlJDI lUtepBHX npo<SJrell OHRH 

(Jr1dB8) 6u PSOCllO'lpeB ~Cb 1tOIIILIleKO DpOC1JIell 06pa60~ li 8B8JDIaa 

OD8ftPOB 8Jl8K'l'poBOB BHyTpeBU81 XOBDepcD (3JI(), Uo..u;rraeMla B8 

lI8I'BK'J."HIa 6e'1'8eooODeKT~rpÇax /2-9/. 

iIuI DQ.Iy1IeBBR 1'O'lBIa KQD1IeC1'BeBIIIa 8B8l1emd n8pu18TpOB 

~ecma .a06pu.eBd OJIeK'1'pOB alE aeodxOJlDo nPoaaBeo'S 

DlI8peBlUl B ,lt8C8'1'K8X, 8 B pue. c.I1'I88B B CO'1'BS:IX 'rHCS1I 1'01DC8X B8 

0JPl01 JIBl& 6e1f8-eu8K!pQr~8. Pelllftl» ,uBBJI) 88Jt8V O UOIIOIIUJ 

~0'f1IDIJiZ .npowm1I81U1HX 1IDpàifIo'l'OMe'1'pOB ftlUl -..2 JIJDI lD-4 • DI 

JIOJtoCSmDr duo B8B08MOZB0, TU EU ou peOC1iBT8BH a8 PrlHol peDII 

psCSoftl. B CBS31I o 8TBII B I976 r. H8MI: dHJIO p88pado1'aBO 1CTpo~C1'BO 

A1UI UTOMalf'R8CEOI'O ~1'OM81'PHPOB8DJI (1A1) 6e1'a-cDeK1'porp8IIU c . 
. /2 3/

JIpiJBQ:JUtMB BapeTltH B8 maroma ,ltEBr81'8JU[X B8 JIBBBB o IIMol aBH '. 

B .unaelmeM Y~ dWlO MO~epBJI8BpOB8ll0. 1ib,lt81EJ138lUU1 sa-

ItIIJ'lUaCIt B JtOIIOJIBeHU 1AI 1SJlC* 8B8JlOroBOI oCSpadoTXII Bll,JX800Bl'

B8JIB O Jtenm II~8BU B8 1liX0Jt8 1~I0'1'B8 c.rB8J[8 D eJtl'HJlIWX 

oi- a~~~''''': _' ~"'" ~~_~J_ -- - - 

s, ,.,I "1 '\
 
I 

o~~eCKol (D) HJIB li 8JI8KTPOHHOI" (Q ) IIJIOTBOCTH ,1tJUI lIpRMoro 

BHl3O,1t8. H8·~ 6es J1lS.CTlIJI 311af. Jl,7rg aToro H8IIOCpe,ItCTBeHHO R 

YAfIJ 6WI IIO,ltlt1IMeH IJJIaHIIIeTHHI CSMOIIBceIt /5,9/. AImapaTYPHaH 

IIOrpeumOCTIt 1I3Mepemm onTH~ecRol IIJIomOCTH, 06YCJIoBJIeHHaJl HeCTa

6HJ.I1lHOCT:&1J HCTOllHHKOB I1BTa.HlUI WOTOYMHODTeJIH H OCBeTHTeJISI, myua

MH H TeMHOBI:DI TOROII ~3Y, COCT8BJIHeTO. 3%,ItJJJI D = 3 H ,ItOCTn'aeT 

2% lIpH H3Mepemm D = 0,1. IIorpelIIHoCTIt B H3M8peHHH D 38 ClIeT 

BpeMeHHOI BeCTa6HJ1J:>HOCTB H3MepllTeJlJJHOro TpaKTa COCTaB1IJieT' 1% 
38 30 MlrlHYT pa60Tli 1CTpolc'l'Ba H lIOZeT 6UTlI YMeH»meHa B HeCROJI:&KO 

paa as C1I8'1' CO~8BBJl BpeMeHll waTOMeTpHPOB8HHJl IIpH o6pa60'l'R8 

6eTa-en8RTpórpmor OT,lteJIbHmm qJparMeBT8MH /9/. 
J!ByxKoOp.1tHH8'rBH1 IIpHBOJ:t 1e'1'polcTB8 BEmOJJBeH H8 maroma ,ItmI

ra'1'eJ1BX H nOSBOJUI8T OCYJQ8C~ CRaHHpoB8HHe IIpJDIOyI'OJIldIWI paC1'

poli o61»eRToB paSMepual 400X80... • .ItHCRpeTHOC'l'1t OTc~eTOB ROOPJtH

Ha'l' .MIl 1-IIpiIBO,1t8 COc1'aBJUIe1' 25 MIaI. A1IJI I-JIpiIBO).t8 - 1000/240 IIIQI. 

IJorpemBOCTlI llSU8peHl!Ul KOOPJtlH8'ft1 I-npmo,Itoll H8 IIpemml88T Ia IOQI 

B8 6888 IIepellell8BBJl ,ltO Ioo 11II. 

B pa60'1'8X / 4 , ~/ II0JtP06HO ];8COMO'l'peHH BOIIpOCH 118TO,ItIIKH 06

J860'lD 11 8B8JDI88 CII8KTpOB 3lE, IIOJlY'1UleMHX H8 lU1I'HlITBla 6e1'8

cneKlfpOr}:8ClBX. OCBOBHH8 pes;y.nm'N CBO,ItSI'l'CJ! K CJIe~ IIOJIOZe

:BBJBI: 

I. IIplI 06];860'1'K8 6eTa-enelt'l'pOrpaIOI Heo6xo,lJ,llMo ~Te.GBO ;yu

'l'HBa'l'J» BOe lICR 81IS npr8 <ImtTopu, ltO'l'Opli8 MOryT 0R83HBa'l'I> BJIHmDl8 

B8 wall'1 cneK'fI8JI1dIol JIHBliDI 3lE, 11 IIJIUIHM8TIt CIIeI1J!8.JIldiHe M8pY C 

It8AJ) OBUeos 81'OI'O B.IUBU K. JIBBDIYII1. K IIX UCJI1 OTBOCSi'l'CJI: 

npeBUJ.BNI BH60p mara iIX>'l'OIIeTp[pOMHHJI, onpe,ll8JLUJlt8rO O1'enem, 

,ItIIC1tpe'l'BS8D;D au8K'l'p8 no aBepru; 'l'IQ8'1'6J1L118S YCT8BOBES na~ 

HOOD cneK'1'p8.IYol .DBlD 11 Y-IIpIBOJt8 K8p81'D ~1'p8; 

Intlr;litvH~ rmCTh'f'fr' 
tiai'.f1J1MX BCCJJeJOBZmil l 

e·Hr n;'I';TEK~ . 
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yqeT HeOmIOpo,ItHOCTI! TOJInt.HHH i1X>TOSMyJIDCmt B npeneaax CneKTporpaMM; 

Bli60p xopomero, c TO'qRH SpeHHJI (floToMeTpHpo:BamUl, ~CTRa aa oera

cneKTporpaMMe; HCnOJIDSOB8H.He MeTO,lta MHOrORp8.THoro <PoTOMeTpHpOBa

BRR: no paSHIa!, HenepeKpI:lB8IJIItHMCJI ,ltOpoJItKaM c neasn j1MeH:DmeImJI 11 

O~OBpeMeHHoro pac~eT8 CT8THCT,KqeCKOD norpeillHOCTH RSMepeH.Hl onTH
... 

xecxoã IIJIOTHOCTK; !IlKJIhTpaIJ;KSI peSYJI:DT8TOB MHOroxpaTHoro <PoTOMeTpR

POB8lIHSI; paoxer ~BJI1lHmc X8paKTepHCTlAeClCHX RpHBtlX ,ItJISI RaX

,ltol cneKTporpaMMli. 

2. ITpH M8TeM8TK~eCKOa o6pa6oTKe cneKTpoB 8BK H8H6onee TO~O 

3B,II;8T:D <PoPMY CneRTp8JILBOI J.IHHHlI MoaHO, ecza RCnOJI:DSOBaT:D l1IH<PoPM8

mm o pe8JI1lHOM pacnpeneneaaa HHTeHCHBHOCTH no KOHTypy JIHHIDI. ITo

STOMY ,ltJIJI o6pa60TKH CIIeRTpoB 3m HaMR 6WlO npeJVI01teHO HCnO,Jfi)SO

Ba'n nporpaHMy c T86JnrnmM sa,nmmeM MO,lteJThHoit JnIHH:H /7,8/. B K8.

xecrse MO,lteJIH HCnOJI:DsyeTCSI JIH60 rHcTOrpaMM8 peazsaoro pacnpeneae

HHJi o.u;HHo1DloA K-, L -JlHHHH, JIH60 MO,n:eJTh B mme T86JIm::lH, COS,naB

HM aa OCHOBe J.ID6oro nonxozaaero asazaraxecxoro B1lp8XeHHJI. 

PaSpa60T8HHaJI MeTO,nmt8 o6pa60TRlil 11 8H8JIH38 6eTa-cnexTpOrpaMU 

dwm np1IIMeHeHa umm lt onpe,lteJIeHHl> MyJIDTHIIOJI:&BOCTII UeltOTOpll[ 1
nepexozoa PHJ«i HeaTpOUOJl~ ~ep La , Gd , Tb , Dy , H0/ÍO/ 

Er , Tm H Yb. ITpeJlB8pHTeJI:DHIie Jt8HHHe 6wm Ony6JnmoBSHH paaee • 

Ha pRO. 1-4 np8,D;CTaBJI8HH odpadoTamm8 L - R M-rpymm. MyJID

TlUIOJIDHOCT:& nepexozoa Onpe,D;eJISJI8Cl» 113 OTHOmemdf HBTeHCHBHOC'l'el 

L, -, L 2 -, L) - H, B PJOle CJIY1I8eB, ~-, Ma-.mmd 3BK. M1-, 
.AH8JD!B npoBO~CJI np8HYymeCTBeHHO no cneKT}mI, n<>.IIy1leHHJ:lM H8 npil 

60pax CIl-I J[ Cll-4 /1/, KOTopHe B paCCM01"peBHCII ,ItHBIIaSOBe 3Heprd 

3JIeR'l'poBoB (14 <. E <. 300)KaB nosBOJUIIJ'1' ~e'fRO p83,D;emrrl» L -rpymm
e 

aa OT,lleJI:DHHe KCllIIOUeUTll. B o6JIac'l'B aueprd anerrpoUOB E <. 100 RaB 
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B 6o.7.wmmcTBe c.nyqaeB RCnOJIDSOB8JIaCh B KatleCTBe MOJte.JIDROI 0,llHB. 

as .mmd ( L 1 BJIH L J ) 06pa68THBaeMOI L -rpymm, ll'f0 cY1IleCT

BeHHO nOBHmaeT TOtIHOCTh onpe~eAeHHR OTHOCHTe~HHX BHTeHCKBHOCTel 

JlHHd :B{. 

Jl,1m YMeBDmeBWI CHCTeM8TIrAeCKHX norpellIHocTel B onpe~eJIeBHH 

HHTeHCItBHOcírel J.IBHd, 061CJ10BJIemmx HeTO'tffiHM 3H8HHeM xapaarepao

TJAeclQ!X RpamlX 6eTs-()neXTporpaMM B O6JIaC'1'K 60JIDIIIHX onTlt-qecKKX 

WIOTHOCTel R BOSYOaumm xpaeBHMH *XT8MH npoHBJIeHHl, OT6Hp8JIHCh 
m 

L - II ....rpyIIIIH C OU'1'H'qeCltlDm IIJIO'l'HOCTJIMH B uaxCBMYYe D ~ 2,2. 

CmmeHHe T01Ul0CTR lt3Mepemll .zt,1.Ui JIllBlII c CHJll)H0 paSJIJAalJJtBMHOSI BB

TeBCBBHOCTSMH H3-3a co~eHHH ~30H8 OnTIrAeCKHX WIOTHOCTel 

ROMlIeBcHpoB8JIOCh YBeJIHtlemIelf q}ICJIB npoxozoa IIpII qJoToMeTPJlPOB8HHK 

yqaCTRQ. PaC'fP CJC8BlIpoB8.HHJ! yqaC'Í'lCOB c .IIo,n06mam .JIl!HHJDOI COC1'O&11 

HS 30 11 60JIee BenepeKpHBAJJttHXca: CTpoX. 

Pes1~1'aTIi oIIpe~eJIemtJI 1IY~'l"llIIO~HOCTel l-nepexo~oB Iq)eJt

CT8BJIeBH B Ta6JnIUe I. 11t8samme B T8~e norpemrocea B OTHoma

BIISIX mrreaclDllocorel JJBlDII 3l:I{ 061CJIOBleHH, B OCHOBHOIf, CTaTHCTR

t1eCKJDII[ iIorpellDloC'rSDOl R8MepeBd 8JleKTpOBHHX IIJIomocTel R CRCTa

l18'l'Ht{eCEBIla. UOrpeIIIBOCTJDIJiI, ltOTopue BOSBIIR8m npB: IIpOBeJteBltlil WDBS 
UO;lt .~6YIIH JDlHHBVH. Be.lI:JAimIi OTMe-qemmx norpellIHocTel CBJJ::DHO 38

BIICJl'l' Oi' RalleCTM 6e'1'a~ueRTporpmorK HHTeHClIBHOCTel RCCJIe.zt1eMIiX 

cnenpa.u..ma ..lIBlDlI aa HBX. IIpII paCtleT8X norpemHocTel clfecel yY'JIlt 

TmIOJIDHoc1'el Kpoue yxasaB:HIiX yqIITHB8JJlICh norpeaaocra B Teopem

tleCIaa 3H8-qeBJIJIX KlI{ (I%.Jt,lIJI L -o60JIOtlex R 3% .IVDI ~06oJI0tleR /I9/). 

OKOH~T~Btie 8H8qeBBa norpemaoo1'el oueoel MY~TBD~BOO-

orei IIpmeJteRH B 1'a6JIBIte c Y"le~ cRcorell8.TJNeCl!tBX norpemHocTel, 

RO'l'OlIie MOI'Tf JIOSBD8'1'lI sa ClIe1' Hef'ITemmx nlJDl8CBIiX JIJIHd ae6a.m

mn moreBCJlBIIOCTel, a TaDe c Y"le'f0ll CHCTeMaTJl1leClG!X norpeDIBOCTel, 
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lt KOTOlJiM B psr,ne OJJY1I8eB MOZe'l IIpIBOJtilTI) IIClIOJ.[J)syeM8JI MeTOJtBRa 

8HBJlHS8 ClIexTpoB 3m. 
3TH norpelIlHOCTH YllHTHBaJIHCl> .1tJlSI Tal: cneKTporpaMM, ,ltJIH ROTO

PIiX BeB03MOmIO 6wro onpe,neJIJIITl> HHJnmH,Ity8JIDHyI) X8paRTepllCTiNeCKyI) 

RPHBYJl l/[ OB8 OIteHHB8JI8CL no ,1ij)yrmI cneKTporpaMMaM, 8 Tsue IIpIiI 

Hey,nOBJIeTBOPHTe.nHOM 3H8'l1emm X2., Dpll ycpe~eHBll peSYJI1»T8TOB
" 

CMecet MYJI1»TBIIOJIldlOCTet, nOJJytleHHHX IIS o~omeHd L L 11
1: 2 

L 1 : LJ no MeTO.ztHxe, OIIHCSBBOI B pa60Te /44/ (c.I87, BHpa:ae

IIHe 72). 

HaPJW co cueIII8HHlaUl nepexo,lt8MK 8B8JIH3HpOB8JIHCL T8lCIe :a: nepe

XOJtH TBD8 E2, MY.nllTKIIOJI&HOCTL KOTOpHX C'lIJIIT8eTCJI H8.IteaHO YCTaHOB

JIeHHol /20/. lJaCTL aTBX nepexO,ltOB RBJIJieTesI nepex(),1l8Mll B nOJIOce 

OCBOBHoro COCTomnm 'lIeTHO-'lIe'l'BOI'O H.1ij8, 8 OCT8.JIDlme - POT8IJJIOBHH

MJI nepe.xo,n81111 f:1 I = 2 B nOJIOce OCHOBHoro COCTo.suntR: He'lleTBOro 

JijJJ)8. CoBlI8JteHllJi B npe,JleJt8X nOrpemHoCTel lI3IIepemrl aRcneplDleBTa.n::o

ma: II p:1clIe1'Bla KBK MR 'l{I[CTHX no If1JI&TBnOJIDHOC'l'lI nepexozoa THII8 

E2 nOJlTBeJmJt&m .ltOCTOBepROcn Jt8HHHX, nOJJy1lemna .ltJIH CMe1llSlIHHX 

nepexO,ltoB 11 nepexO,JlOB	 .J(,PYI'HX YyJl1lTBIlOJWlOC'1'el.
 
, 169
Am nepexOJloB 177,21 II 197,95 ltaB Tm pac'lIe'l'li cuecel 

UYJI:&TBIIOJI:::&BoC'l'el npoBe,lteHH T8Iale c y-qeTOM acIxPeXT8 IIpOHHKBOBeHllJl 

B KBK. PesynT8TH npe.ztcT8BJIeHH B T8~8 2. 
169	 .

IIplI pacU8,Jle Yb S8CeJUreTCJI 1l>OBeHl> 316,1 xaB 

7/2+ 7/2 /404/ 169Tm , C RO'1'Oporo B,lIy'r K-38Dpelnemme (6. K :: 2) 

MI+E2-JIepexOJOi 177,21 11 197,95 xaB H8 YJ>OBBJ( poT8IUl0HHOI nOJ[OCH 

OCBOSBoro COCTOJIHHJI 1/2 /411/. llI-ltOlmOHeB'l'H 8'1'U nepexO,JlOB CJtJJ:&-, 

BO 38,1lepaaJDl. /lenOPH 38IIpeT8 I'81OIa-DJr;y'qeJm.a O'1'HOCll'1'eJILHO O,ZtHo

qac~ol ~8BKK no BalcROn;y COCT~ .w(M1)-a,a.I05 II 7.105 

COOTBe'lO'1'BeHHO MS nepex(),1loB 171 li 198 lt8B. 008'1'0111, lt8K CJ[e~8'1' 
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IIS pa60T M.A.J1HcTeHr8p'l'eH8 /11,12/, B KBK A1IH aTHX nepexoaoa M<WIO 

OD,IUiTL IIpO.fIBJIeHHe a<ppeRT8 npomUtHOBemur. ABOMaJ.Il!H B KBK YR83SH

HHX nepexozoa paCeMa'l'pHB8JIHCL paaee 8BTOpaMK pa60T /13-17/ 11 SH8

JIH3I1poB8JlHC:& B pa60Tax /11,12/.' D:lBO~ o B8Jll:I'qIDI DpomrIQiOBeHIDI B 

m< B MI-KOMnoHeHTax BTHX nepexonoa DpoTHBOpellRBH (CM. T86JI.2). 

PaC'lIeT 3H8'l1em n8paMeTpoB CMennmaIDIJI S'~ c f1{eToM SHOMaJIHH 

B KBK B MI-xOMIlOHeH'l'ax yKB.38HH1lX nepexoaoa npoBO,1J;HJlCSI 8aMB c HC

nOJI&SOB8HHell T86~ Iarepa li 3eJI»TItepa /18,19/ no CJIe.IJYDltel ~~ 

MYJIe: 

s: = T. (,..?L.. ~ T. (ti'?'. [Li ( M1) -1- Lk(M1) +À· [Li ( M1) . B1(Li ) 

r Lk ( Jl1) - B1(Lk)J + .,.? [Li(Jl1).B2( L i ) - J. Lk ( M1).B2( Lk )] } 

attec:& ~ cLi/Lk - OTHomeHHJI 3RCnepHJJIeHT8JIbHl:lX KBK HS ~ - ,I B 

k-I no,n06o..l01Ut8%; Li oci, 'Li (E2), Lk (MI) H Lk (E2) - reope

TJAeCD8 KII( H8 i - I 11 k ... I no.JtQ60JIouax JtJIJI MYJIJ»THIIOJIliJiocTel 

MI • 12, B8ftI:Ie lia Ta6DIl /19/. HHTeIllOJlRIlHSl KlIt OCYDleCTBJIJIJI8c:& 

IIpOrp1IM)l, nOMe_eBRol B BTn ae T86.DKIJ.8X. B1(Li)' B1(Lk) ,B2 (L1 ), 

• - uenpoBBH8 ltoa<lxIJnuteHTH JI,IIJI 8H8JIHS8 SHOII8JIHI B KJ:I(,B2(Lk) 

K01'Opli8 Bsa"l'H n Ta~ /18/ n00JI8 coo1'BeTCTBYDIlel lIBTepnOJUID;ml 

no 8H8pro: • 38p8JtJ. Hmm IICnOJI:&30BSB ~~ecKd Me'1'O,n aBaJll4

selI I , I 2( 3HS1I8BW1 IIBpul8TpeB Dp<>HKRHOBeHlUI À no.uy-qelW peBHmm 

(-6.4.1:10,8) • (IO,7j:3,3) ltJUI nepexO,ltoB 177,2I • 198 ltaB COO1'BeT

C'lBeBHO. IIorpemuocn pesyn'l'8'l'OB onpeaeaeaa r~ecRH. 

Da OCBOB8DJI J111811UJ,CJI .o'leJ8'1'1JEH1 .u.amna o BpeMeHU D3HJ1 . 

(T 2) BOs6JUemna cOC!'OJIBd SfJlep 15JTb , ~ 55Tb , 155Dy , 159Dy,

ll~v 161 Br 16JE? 165Er 167Er, 161Tm 169Tm 169Yb 171~
" , • ...., "B .. ~ 

U'f8SCJIBIIOO'fU 11 • no.By1lellHHX 8B8"18HIIJIX yY,u'fBnonJloro OOOfaBa 
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l-nepexoJtoB ('l'SdJI.l R 2) paCC1DI'1'SHH lIpRBeJteBHLte BeposrrHOCTI/I· ReRO

TOpHX nepexonoa, J(amme npeJtcT~eHli B Ts~e 3. BepoJI'rBOCTI/I pao

CqJllTHBaJIHCL no nporpaMMe, plSpadOT8HHO! E.A•.AmncOBHM R Jtpy:I'HMH. 

AHBJmS nOJlY1leHHIiX SH811eHd B( 6 L} nOlt8SHBaeT, lITO OHH CorJIBcy-

DTCH c HMelJJtHMHCJI JIHTepaTypRHMH .lt8HHHMR /21-25,33/. 
Jo 

CpaBHHB8JI no.IIy'tleHHH8 peSYJIDT8TH onpeJteJIemd MYJID~OJIDHOCTeI 

l-nepexo.ItoB c BMeDItHMHCJI JDlTepaTypmIMH Jt8HHH1m (HeltOTOpHe R~ HBX 

yx8S8HH B T86JI.l), MoaHO OTMeTRTL CJIe.JtYDltee. I1pl1MeHeBlle deT8

cneKTpOrpa~B c nOCTOJIHHHM O,ItHopo,ItHHM MaI'HHTRLIM nOJIeM 1J,1lH. RCCJIe

.ItoBamUt cneKTpoB 311( B CO'lleTamm: c cos.lt8HHol B .IDIII ORml cRcTeMol 

aBTOMaTH"<IeCKOrO ~TOMeTpRpoB8HBJi R MeTO.ItH1tol odpa60TKH R 8B8JnIS8 

deTa-eneKTporpallM nOSBOJIJIeT RSIlepsrI'L OTBOCHTeJIldIHe HHTeHCHBHOC'l'H 

JIBHiII 3.BK R, CJIeJtOBaTeJll>HO, yYJIDTlIIIOJIDHOC'l'R l-nepexoJtoB c TOl!

aOCTLl), ae YCTYUaDIlel, 8 B PH.Ite CJIy'lt8.eB npeBocxo,ItRJllel, TO"<IHOC'l'H 

onpeJteJIeHBJI CIIecel MYJIDTBIlOJ.I1dloc'l'el, nC>.1lY"ll8ewx .ttPyrDlI MeTO,ll8lOl. 

B Ta6J:oJIle I 'f8XHX npilMepoB 21; CJIe.ttY'eT O'l'lleTRTL, 'll'1'O '1'Oq

HOCTL onpeJte.aeBIIJI 8H8l1eHd Cllecel M1.IDTmIOJllaBoC'l'el lIOXe'l' dH'1'1» cY

1Il8CTBeHBO nOBlilJleHa 1U1Jl MHorn: CJIY"1iaeB 'l'8ÓJDm;1i I, eCD RCU0.6S0B8.'n 

npe~aeBHy'm B /8/ lIe~.mmy IlpOJIBJIelDlJl, nosBO.UII(yIJ pe8Jll[SOBa'l'1» 

JDlHelHyD xapuTeplcTlAeCKyI) JqB:ByI) H8 deTa-eneK'fPOrpaIIIÍax. IIp. 
. STOII SH8l1H'l'eJWIO yupoIS8eTCB: li IIpO~eJ0'P8 I13BJIeqeHBJI ,1t8HJmX B8 cIXeIt

'lpOI'p&J-.. HaC'l'OSDlPt8 pesYJIDTaTH n0JJ;)"l8HH .H3 (flo'l'OIlJ18.C'flDIOlt, ltOTOPHe 

npoJIB&aQCI» no lIe'l'oJtJlRe /1/ R dWIJI no.:u;rleHH B 'l'8'l1eBlle pa.It8 .I8'l' 

pa8.lnHHlol 31tCUepmreH'l'8TOpeJOl. 

AsropH 1IBpUam . dJIaro.1t8pl10CTL ~ccopy A.A.Ad,D;yp8.S8

ltOBJ, B.B.~e:O;OBY )I A.A. TaBra6aeBY sa nOJleSBHe odc~elDlJl Jf no

1I0ItIt aa O'l'Jte.nma aor8II8X mmomeHU pa60TH. 
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Ta6JDm,a I. 3BalleHHJI II1JID'1'BIIOJIDROCTR l-nepexoJtoB B smpax 
La , ca , Tb, Dy, Ho , Er, Tm B Yb 

" 
J{Iq>o El,K8B (~1 :L2)8 (L :L1 J)8 (L 1:L2)T 

'
(L1: L3 ) '1' YyJIDTBIIon-

HOCTL 

I 2 3 4 5 6 
~3~a 130,80 8,2(3) 11,9(6) MI+4,9(6)%E2 

.JrII+5,4~Õ'~E2 
/35} 

~3~a 119,52 8,7(8) 11,7(18) MI+4, O( 6)%E2 

MI+4%E:a /20/ 

~49Gd 164,98 1,77(4) 2,11(6) MI+46,8(8)%E2 

MI+405§~E2 

~51Gd 108,12 

287,35 

0,99(2) 

14,2 

1,03(2) 

- 14,1 

MI+4I,7(6)%E2 

Ml+50%l!2 /37/ 

UI 

h52Gd ensn 
344,27 

, 

1,~6) 

1,9(2) 

1,85(8) 

3,2(2) 

1,29 

1,84 

1,79 E2 

2,81 E2 

~54Gd 123,00 0,34(1) 0,36(1) 0,35 0,36 E2 

~5JTb 80,72 

~ 

82,45 

92,96 

99,70 

7,3(2) 

6,8(3) 

8,2(10) 

9,3(3) 

13,7(5) 

3,8(~) 

. 11,5(21) 

25,0(20) 

8,82 

1II+I,8(3)%E2 

UI+1 ,7/,F:!39/ 

4,28 M2+ O,4%E3 
Y2 /21/ 

Y1+2,6(8)%E2 

YI+3,}r 
UI+l,2(3)%E2 

UI+O'7~fE2 

13 
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Ta6JmIta I (npo,ltoJIZemre) 

I 2 3 4 5 6 7 
153Tb 147.50 2.6(1) 3.4(2) MI+26(I)%E2 

MI+I8>~7E2 

155Tb 65.46 

90.33 

226.92 

6.9(2) 

7.2(7) 

8.3(13) 

9.0(4) 

15.8(29) 

8.7(17) 8.1 7.3 

MI+I.8(5)%E2 

M!+2.7~pE2. 

MI+2.1(6)%E2 

MI+2(1)%Ei38/ 
EI /20/ 

155Dy 39,46 1,52(8) 1,35(7) MI~5,2(4)%E2 

MIt4'lr 
156ny 137,79 

268,55 

0,37(2) 

1,11(5) 

0,40(2) 

1,53(7) 
0.36 

1.09 

0,40 

1,56 

E2 

F2 

158ny 98,92 

2I8.2I 

0,18(1) 

0,80(4) 

0,19(1) 

1,05(6) 

0.18 

0,80 

0,18 

1,06 

E2 

E2 
159Dy 56,63 

121,01 

4.2(2) 

4,9(4) 

4,6(2) 

. 4,4(4) 5,06 4,29 

1II+2,9(3)%E2 

1II+3"r 
EX /20/ 

160Dy 86,79 0,14(1) 0,13(1) 0,14 0.13 E2 
161Dy 25,65 

77,38 

175',39 

1,43(4) 

0,38(2) 

0,57(3) 

0,96(3) 

0,35(1) 

0,70(3) 

1,46 

0,55 

I,OI 

0,67 

El: /20/ 

E2+48(2)%Ia 

EZt48}~671fI 

E2 

l~o 1,59,94 0,0I3(2) I1 0,0I2(2) 0,0I2 0,012 E3 /20/ 

Ta6.mD:ul I (npo,ltoaeBlle) 

J>. 

14 15 

I 7 
161Ho 

2 3 64 5 

130.85 0,29(3) 0,30 0,330,33(4) E2 
161Ho E3 /20/0,18(2)211.15 0,25(3) 0.17 ,0.27 
161Er 59,49 3.3(1) 3.9(2) MI+3,6(2)%E2 

M1+3.3%Ei25/ 

162 Er 102,00 0,15(1) 0,16(1) 0.14 E20.15 

163& 60,11 2,9(1) 3,5(2) MI+4.7(3)%E2 

YI+3.4~'f%E2 
/25} 

3,23(6) 2,60(5) 3,0669.23 2.44 EI+ 0.~2 

EI /Z"I/. 

EI+ 0.6%Mi25/ 

0,23(2)83.9? 0.23(2) E2t28(2)%MI 

E2+I3}llj)%KI 
, 

8,8(11)lOi.32 MI+l,3(8)%E2 

111+ 0••42/ 
164Er 91,38 0,12(1) 0,120.12(1) 0.12 E2 
165Er 113,6 8,5(6) 25.0(40) MI+l.8(5)%E2 

JiI+0,8%E2"42/ 
166Br 80,57 0,090(5) 0.())8(5) 0,006 0.084 E2 
167Er f!l ,10 1,43(4) 1,17(3) la+ll(l)%~ 

li1+13%E2 /27/ 

0,16(1)20'7.80 0.25(I) 0.15 E30.24 



-----fllilil 

Ta~ I (upo.u;oaeHlrle) Ta6.mm,a I (JIpO.ItOJJZems:e) 

I
I I

It 

I
I 

I 2 3 4 5 6 7 
169Yb 62,73 0,62(2) 0,61(2) YI+26(2)%E2 

MI+295WE2 

70,88 2,13(6) 2,91(6) UI+9(I)%E2 

MI+7,)~E2 

75,04 

B7,38 

0,056(3) 

4,7(2) 

0,054(3) 

6,1(2) 

0,057 0,055 E2 

MI+5,5(IO)%E2 

YI+5'7WE2 

144,58 3,7(3) 6,0(B) III+I5(2)%E2 

MI+(~)%~ 

171Yb 66,73 

75,89 

0,46(3) 

0,067(6) 

0,45(3) 

0,063(6) 0,058 0,057 

MI+35(2)%E2 

MI+3I'~74)%§ 

E2 

III11I 

,llj 

! 
j 
I i
! I, 

1 
I 

I
I 

~, 
, I16 I 17 

j 

I 32 4 5 6 7 
167Tm 37,05 0,70(3) 0,61(2) 1II+9,8(B)%E2 

III+II%E2 /27/ 

113,60 EI /20/ 
116,62 

4,1(2) 3,7(2) 4,27 3,72 
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6apaTOPQ H,A, MAP. P6-B7-219 
OnpeAenoHHo M~nbTHnonbHocTH ,y-nepexOAOB B AApax . 
la, Gd, Tb, Dy, Ho, Er, Tm, Yb Ha OCHOBO ycoBepweHcTBoBaHHoH 
MeTOAHKH OepaeOTKH ~OTQ-CneKTporpaMM 

Hn OCHono ~CODOPWOHCTooBaHHoH MeTOAHKH 06pa60TKH 6eTa-cneKTporpaMM npo
oeAeH~ HCCnOAODOHHA cneKTpOB 3neKTpoHOB OHYTpeHHeH KOHBepCHH, nonY4aeMWX Ha 
MsrHHTHWX aOTo-cnOKTporpa~ax. Uenb~ npooeAeHHWX HccneAoBaHHH ABHnOCb onpeAe
nOHHO MynbTHnonbHOCTeH HeKOTOpwX Y-nepeXOAoB B AApax La, Gd, Tb, Dy, Ho, Er, 
Tm, Yb. Dcoro paCCMOTpeH 61 nepeXOA. HynbTHnonbHocTH ABYX nepeXOAOB 177 
H 198 K3D leoTm onpeAeneHW c Y4~TOM 3~~eKTa npoHHKHoBeHHA B KBK. HapAAY 
c S' AnA ITHX nepeXOAoB onpeAeneHW TaK*e AAepHwe napaMeTpw npOHHKHOBeHHA ~. 
AnA nopCXOAOB CMewaHHOH MynbTHnonbHOCTH paCC4HTaHW TaK*e npHBeAeHHwe BepOAT
HOCTH H ~8KTOpW 3anpeTOB no BaHcKon~y. 

Pa60Ta BwnonHeHa B na60paTopHH AAepHWX np06neM O~~~. 

npenpHHT 061>e.llHHeHHOrO HHCTHTyra RJlepHbJx Hccne.l108aH~. ,lly6Ha 1987 

nepeaOA O.C.BHHorpaAoBoH 

Baratova M.A. et aI. P6-87-219 
Determination of Multlpol Ities of Y-Transitions 
in La, Gd, Tb, Dy, Ho, Er, Tm, Vb Nuclel on the Basis 
of Modified Techniques of Beta-Spectrogram Processing 

Spectra of Internal conversion electrons from magnetic spectrographs on 
the basis of a modlfled procedure of processing the beta-spectrograms were 
studied. Multlpol Itles of some y-transltlons in La, Gd, Tb, Dy, Ho, Er, Tm, 
Vb nuclei were determlned. 61 transitlons have been considered. Multipoll
ties of two transltlons of 177 and 198 keV Tm transitions have been deter
mined taking into account the penetration of atQmlc electrons into nuclel. 
Along with 82 for these transltlons nuclear parameters of À penetration 
have been also determlned. For mlxed multlpol ity transltlons the reduced 
probabilities and hldrance factors by Welsskopf have been also calculated. 

The investigation has been performed at the Laboratory of Nuclear 
Problems, J INR. 
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