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BB9A9BK9 

HeiiTpoKOAeci>KilKTBhle H30TOnhl Dy c H9'<9THb!M A K3yqanHCb B pll.!lc pa60T. 

Bee KM9JOntKecH A8HHhle K o6aop 6onee paaaKx pa6oT no cxeMe pacnaAa Dyl53 
/1/ 

npKBOAHTCH B pa60Te 3sonbcxoro • Uaaahle no cneKTPY KoasepcKOHHbiX anexTponos, 

y -cnexTpy, Y - Y J1 e -Y - COBnBA9Hll.ltM1 HM910ntli9CSI B H8CTOSII!l99 Bp9MR1 He 

n03aonSIIOT ycTaBOBKTb OAH03HS'<HO cxeMY pacnaAa Dy 153• 

B 
11 I AaeTCR aecKOnbXO B03MOlKHbiX BapKSHTOB paaMewe HKR a036yJKJ:IeHablx ypoaaeli 

Tb 153 

Dy155 

(eM. pac. 1). 

HaoTon Dy 155 B nocneABKe roAbl H3yqancg aeCKOnbXHMH aaTopaMK
11

•
2

•
4

•
5

•
61

• YcTa-

aoaneao cymeCTBOBSBJIB B llllPB n,155 B030Y>KA9HHb!X ypOBKeli C 9HeprKSIMH 65,4, 155,8, 

226,9, 271,2 KaB. B o6naCTK E 2' 600,0 KaB aaTopaMH pa60T
11

•
31 

npeAnaraeTCR PSIA ypoa

aeli. CymecTaosaaue 60nblllHHCTaa K3 aTHX ypoaaell noxa aenbaR C'<HTSTb CTporo AOKaaaa-

M 
/1/ /3/ 

KhiM. e>KAy 11 eCTb paaaornacHSJ a a paaMemeauK pS!Aa . Y-nepexoAOB c aaepraell 

Ey::? 300 XSB. 

Dyl57 

B aacTomnee speMH Mo>Kao C'<HTSTb ycTaaoaneaabrM cywecTBOBaaKe B SlAPe Tb
157 

/17 ,8/ 178/ 
a036y>KA9BBbiX yposaeli c aaepreRMK 60,8, 143,9. 326,4 x ae ' • B pa60Tax ' , peaynb-

T8Tbl KOTOpb!X 

B036y>KA9KIISJ E > 
}P 

xoporno cornacyroTCR, npeAno>KeH eme pll.!l yposaeli c aaeprBell 

500 KSB. 

8 HSCTORmeil pa60Te npHB9ABHb! peaynbT8Tbl IICCneAOBSKKR cneKTp8 XOKBBpciiOKHb!X 

aneKTpoaoa Dy -<j>paKnHK, nonyqeaaoli a peaKUKH Ta (600 Maa, 0 ). HccneAOBaHK!I npoao

AHnacb c nenbJO yTO'<KKTb H nposepKTb peaynbTSTbi 6onee paHHKX pa60T. 



HaMa: uaMep!UICSI y"'BCTOit cnexTpa OT ~ 20 no ~ 1100 KSB. 11ccnenosaaaH nposona

nucb BB {3 -cneltTpOrpacjle C nOCTOSIBBblM On&OpOn&biM M&rBBTBblM noneM ( P MBltC •23 CM) 

a ljlOToperac'l'panRell. Ma~tCHMBnbHaH paapemaiOmag cana npu6opa cocTBBnHeT ~ 0,02%. 

11 CTO"'HHitH H3rOTOBnSIIDICb nyTeM an91tTpOnBTH"'9CKOrO OCalK)l9BBSI BB Pt -npOBOnOK9 

UHBM9Tp0M 0,1 MM. 

Kan u6poBKB nposonanac& no H3BeCTHbiM nHBBHM aaOTona 

ll3B'l,CTHa C BblCOitOl! TO"'HOCTblO 
19•lO,lJ/• 

llo ltD 
, aueprug JtOTOpbiX 

Onpeneneaae OTHOCBTenbBbiX BHTeacasaocTel! nposonanoc& no MeTony, paapa60TBBHOMY 
1121 

A6nypaaaJtOBbiM a np. • 

Orua61ta B OTHOCHTelibHbiX saepraSIX Y 

lUBlOT 0,05%. 

-nepexonos B aacTomnel! pa60Te ae npeB&~ 

npa H3y"'eBHB ljlpaltnBB Dy aa6niOnaiOTcB Koasepcaoaa&Ie na:aa:a, npauanneJKamae 

cnenyiOmuM neno"'KBM pacnana: 

152 < ?I Tb 
152 ~ Gd 152 

Dy __,....._. / · 18 'lac CT 

2,4 "'BC ~ 
a Gd 148 

Tb 153 < 
Dy 153 < ~ ----ro-- G d 153 ~/ 'lac CT 

6,4r '-a~ 149 
Gd 

155 l {3+ 155 l 1$ 
Dy ~Tb ~ Gd CT 

10 'lac 5 na 

JS1 1S7 l 1S7 
Dy __!___.Tb -Gd CT 

8,2 "'BC 150 r 

B aacTomnell pa60Te npHBOllBTCH peayn&TaTbl accnenoBBHHSI ·H30TOUOB w53 • Dy155 • 

Dy157 B cuny Toro, 'ITO nepaon&I nonypacnana 6naaKae - 6,4 " (Dy153 ) • 8,2 'I 

\ Dy1SI ) B 10,0 'I (Dy157 ) H CU9KTpbl BC9X Tpex H30TOUOB UOBOn&HO CnOlKHbie, HU9HTHijlH-

Kauas y -nepexouos no A O'leHb Tpyuua. B uacTomnel! pa60Te npa aueuTuljlaKauaa 

y -nepeXOUOB HCUOilb30BanHCb, B OCHOBHOM, pe3y/IbTaTbl upyrHX pa6oT (eM. BB9U9HHe), 

KOT0pbl9 npOB9U9Hbl C H30TOUH'I9CKH 'IHCTblMH BCTO'IHHK8MH H Ha upyrHX THUaX npH60pOB. 

HeuueRTuljluuaposaHHbie nuuaa c nepaouoM nonypacnaua T J/2 ~ 20 'I noMemeabl B Ta6na-

ue 7. 

4 

p , 

Qrl53 

B Ta6naue 1 noKaaaHbl a • 

T9nbHbl9 HRT9HCHBHOCTR l<OHB9p 

B Ta6naue 2 cpaBH.HBBJOTCB ua• 

llbi 2 BH.l:tH01 'lTO OTHOCKTenbHbl 

M9RT8nbHblX OlliH60K ( B /
1

/ OW 

CHT91IbHbiX BHT9HCHBHOCTSIX KOB 

TeRCI!BROCTel! K, L1 , L 1 1 a 

nepexouos (Ta6nuua 1). nouTs 

Tana 'IHCTbiii M2. Ha puc, 1 n1 
I 

CX9MOJ!1 npHB9U9RHOJ! B pa60Te 
153 

Dy H9 U03BOnHIOT OUH03HB 

nos. Hcnon&ayg TO"'R&Ie auaqea 

3RepreTH'19CKHII 6anaRC unH np 

BC~X ypOBRell 38 HCKni0'19RH9M 

0 TKnOH9HH9 Cp9UHHX 3H8"19HHH 

9T 0,02%. JlnR ypOBHSI - 263,0 

p83HHU8 - 0,2 %. 3 TO 3H8<lHT, "'C 
3TOT ypOB9Hb. 

nepexou C aHeprueA 99,6: 

(pRe . 1), npeunonara!l, 'ITO cy. 

~19; 

B Ta6m<ue 3 npuseueRbl 1 

sepcROHHhlX nHRH il H MYnbTRnoJ 

nepexoua 184,53 K3B npHH!ITB ' 

Jlng TOrO 'IT06bl HU9HTHijli 
1! 

:.'oHOH30TOnnhtH HCTOllHHK D y 

nony'I9HH09 ~OTOrpaljlH"'9CK09 H 

MOlllb!O M9TOU8, pa3p860TaHHOr 

yuanOCb npHll!iC8Tb DylSS Tp 

B Ta6iluue 4 peayn&raThJ 

!13 TaOnRUbl BHUHO, 'l'fO 9HeprH 

pa6oTax cosnaaaJOT O"'eHb xopc 

Tan&Hhle owa6KH s p&6oTe
11 1 



CaB. 11ccn9AOB8HH.II npOBOIUI

:biM non eM ( P •23 CM) 
M8J(C 

op8 COCTBBn.lleT ~ 0,02%, 

~HHR aa Pt -nponono~:e 

HoHD 
, 3H9prH51 KOTOpbiX 

'b no MeTony, p83p860TaHHOMY 

iCTOS!Wel! p86oTe ae npeBb~ 

lHbi e JIBHBK, rrpuaaane>Kamae 

r 

153 
CT 

HB51 ·B30TOllOB nyl53 , Dyl55 , 

6,4 'I (IJy153 ) • 8,2 'I 

•BOnbHO CnO>KHbie, Hll9HTB<f>H

)OTe npH HlleHTH<f>HK8llHH 

rax pa6oT (eM. eneneaae), 

aa npyrax Tanax npa6opon. 

~ 20 'I noMemeHhi e T86na-

Pe3ym.T8Tbi 11 o6cy>KAeaae 

B T86nane 1 noK838Hbi aaepraa Y - nepeXOAOB 1 npHH8Ane >K8WBX D 
153 

y I B OTHOCB-

TenbHbie BHT9HCHBBOCTH KOBnepcaoaHhiX nasal! (aaTeHCHBHOCTb K254 npaaSIT8 38 100 eA.). 

B T86nane 2 cp8BHHB8IOTCR ABHHbie H8CTOSIW9il p860Tbi c ABHHhiMH 3nonbCKoro
1 11

• Vf 3 Ta6na

Uhi 2 BHAHO, 'ITO OTHOCHTenbHbie aHepriiH y -nepeXOAOB corn8CYIOTCSI B np9A9n8X 3KCnepH

MeHTBnbHbiX owa6oK (n 
111 

owa6xa e oTHOCHTenbHbiX aaepraRx S:: 0,1 % ) • Corn8CIIe n OTH<r 

CHTenbHbiX HHTeHCHBHOCTSIX KOHBepCIIOHHbiX nHHHil YAOBn9TBOpHTenbHOO, no OTHOW9HHSIM HH-

T 9HCHBHOCTei! K, L1 , L I I H Lm KOHnepcHOHHhiX naaail onpeneneHbi MynbTHnonbHOCTB pRna 

nepeXOAOB ( Ta6nHU8 1). nonTBep>KA810TCSI pe3ynbT8Tbi p800Tb/ 
1 

I . nepexon 82,54 K3B 

Tana 'IHCTbiii M2. H8 pac, 1 npaeonHTCSI cxeM8 ypoeaeii Th153 , KOTOp8SI conn8n8eT co 

cxeMoil1 npaneneaaol! B p860Te
1 1 1• 11MeiOmaecR B aacToS!Wee npeMR naHHbie no p8Cfi81lY 

Dy 
153 

ae noaeonRIOT OllH03H8'1HO yCT8HOBHTb nono>Keaae B cxeMe yponael! PMB nepex<r 

AOB, 11cnOnb3YSI TO'IHbie 3H8'1eHBSI OTHOCHT9nbHbiX aaeprall y - nepeXOilOB, Mbi CAenanB 

aaepreTa'leCKHli 68n8HC An51 npaeeAeHHbiX na pac. 1 noa6y>KAe HHbiX ypoenell. Banaac nnR 

BC9X ypOBHell 3 8 HCKRIO'IeHHeM ypOBH!I - 263,0 K3B BbinORHSI9TC51 C OOnblllOil TO'IHOCTbiO, 

0TKnOHeHBe cpe!lRHX 3HB'IeHIIH 3 HeprHii ypOBH9il OT 3H8'1eHHH pa3HbiX CyMM H9 npeBbiii18-

eT 0,02 % • .llnH ypoeH51 - 263 ,0 Ka B, KOTOp biii npeAnO>Ken B I 11
, nonyqaeTc51 B neyx c y MM8X 

pa3nnua - 0,2 %. 3To 3H8'111T, 'ITO na6o nepexon 99,69, na6o 262,51 K3B He pa3pR>K8eT 

3TOT yponeHb. 

nepexon c a aeprael\ 99,69 K3B MO>KHO B cxeMe noMeCTIITb eme npyraM cnoco6oM 

( p 11c. 1), npennon8raR, 'ITO cymecTeyeT ypoeeHb c aaeprael! 99,69 Kae. 

B T86m•ue 3 npaeeneHbi nony'leHHbie H8 MH aHeprHH Y -nepexonoe, HHTeHCHBHOCTH KOH

eepcaoHHbiX naaa i\ a MYnbTHnonbHOCTH HeKOTOpbiX nepexonoe. 11HTeHfHBHOCTb K nHHHH 

nepexona 184,53 K3B npHHHT8 sa 25 yen, en • 

.llnH Toro 'ITOt:ihi HAeHTa<!>auapoaaTb nepexonbl, upaaanne>Kamae Dy
155 

, H3y'lanc51 

I.' OHOH30TOllHbili HCTO'IHIIK Dy
155 

, liOAy'leHHhll1 llOBTOpHbiM Bbl!leneHH8M B3 <f>paKUHH Ho 

nony'leHH09 <f>OTOrpa<f>H'19CK09 H30opa>KeHHe ClleKTp6 pB!lHOrpa<f>aqeCKH y CHnHBBnOCb C no
/131 

MOIUh iO MeTO!l8, paapa60Taaaoro MyxTBCHMOBbiM a np. • Ha ocnoee aToro onbiTa 

yAanOCb npHIIIIC8 Tb 0y155 TpH HOBbiX nepexona C 3HeprH 51MH 118,33, 135,2{) H 267,33 K3B, 

B Ta6Jlaue 4 peayJ!htaThi HaCTOHWei! pa60Tbi cpaaaaeaiOTC51 c naaHbiMH pa60T
1 1

•
31

• 

J13 Ta6nHUbi BHilHO, '11' 0 3HeprHH Y -nepeXO!lOB B OonaCTH Ey < 500 K3B BO BC9X Tpe X 

pa6oTax coananaiOT o'!eHb xopowo a npenenax aKcnepaMeHTBnbHbiX OlllH OOK ( a Kc nepaMeH

TanhHbie OWHOKH B paoOTe/l/ :5 0,1%) , 



B o6naCTB EY > 500 xaa aa6monaeTCB y !Som,waacTBa y -nepexonoa aaaaJKeHae 
/1/ 

HaWBX SHepral! no cpaBH9HBIO C lt8HHblMB o 3a BCitn10'19HB9M Y -nepeXOitOB C 9HeprBBMB 

683,72, 720,59 B 1088,90 K9B 8TH OTKnOHeHHSI He npeBblW8IOT 0,15%. 3aeprnR nepexona 

1088,9 K9B OnpenenReTCR H8MH C TO'IHOCTbiO He ny'IW9 0,1%, Talt Kalt B o6naCTII Ey>1000K9B 

HeT nO.D.XOJUIWaX Kana6pOBO'IHblX naHal!, 

CornaCBe B OTHOCaTenhHhlX BHTeHCaBHOCTSIX ltOHBepCBOHHhlX nBHBll MelK.D.Y HaCTORWell 
/1,3/ 

pa60Toll a y.a.osneTaopaTenbHoe. 

VIa OTHoweHali aaTeHcaeHOCTeli K 
1 

, L 1 , L 2 , L 3 KOHBepcaoaawx naaali onpe.a.ene-

Hb< MynbTHnOnhHOCTa HeKOTopwx y -nepexo.a.oe ( Ta6nana 3). Bnepswe aT aM MeTO.D.OM 

onpeaeneHa MynbTHnonbHOCTb nepexoaa 226,92 Kas. Oa RBnBeTCR 'laCTbiM E1 nepexoaoM • 

.llaHHble 0 MynbTHnOnhHOCTSIX BnonHe COrnacyiOTCSI C ltaHHbiMa/
1

•
31

• 

3aepreTa'leCKHll 6anaHC ana ypOBHefl C SHepraRMa 65,47 KSB, 155,78 lt9B, 226,91 KSB . 
H 271,0:.! ltSB BbinOnHReTC!I C 60nbWOll TO'IHOCTbiO; OTKnoHeHH!I CpeaHaX 3Ha'leHHli aHeprali 

ypoeHell OT aHa'leHHli pa3HbiX cyMM ae npeebtWaJOT - 0,02 %. 

3aeprHR ypoBHR 271,02 Kae nony'laeTCR xopowo aa cyMM 

116,28 + 155,78 

205,52 + 65,47 

271,06 

270,99. 

!1p!!MOll nepexoa Ha OCHOBHOO COCTOSIHHe HMeeT SHeprHIO 271,27 K3B, 'ITO Ha 0,1% 

6onbwe cpeaaero aHa'leHH!I. TaKHM o6paaoM, nepexon 271,27, aepO!!THO, He HaeT aa ypoe-

HR 271,02 KSB. 

8 pa6oTax
11

•
3 1 

Ha OCHOBe pe3ynbTaTOB H3MepeHHll y y H e- - y cosnaae-

HHll H TaKJKe 9HepreTa'leCKOrO 6anaHCa npeaparaeTC!I p>llt B036ylKiteHHhlX ypOBHell C SHeprag-
/1 I 131 

MH 600 K3B, .llaHHbie, KOTOpb!MH pacnonaranB aBTOpbl H ) He n03BOnanH, OltHBK0 0 

/1,3/ 
caenaTb OltH03Ha'IHbie 38KniO'IeHRSI OTHOCHTenbHO 9THX ypOBHell, H MeJK.D.y pa60TaMH 0 

ecTb 3Ha'IHTenbHhie pacxoJKaeaH!I e paaMeweHRH uenoro p>llta nepexoaoa. Ylcnonb3YR TO'IHhie 

aHa'leHH!I aaeprali nepexoaoe, Mbt Bbi'IHCnana aHepreTH'IeCKHll 6anaHc ltnR npeanaraeMwx 

ypOBHell. 0Kaaanocb 'ITO 9HepreTH'IeCKHA 6anaHC anSI 6onbWHHCTBa B3 3THX ypOBHeli He 

BbinonH!IeTCSI C aOCTaTO'IHOli TO'IHOCTbiO, C TO'IKH 3peHHR SHepreTH'IeCKOrO 6anaHCa BBeae-
/1 / /3/ 

Hae yposaell- 890, 971,9 KaB H 618, 653, 706, 811, 879, 890 KaB smn!leTCR aeo6oc-

HOBBHHbiM. 

/ 1,3/ 
YlasecTHbili ypoeeHb c aaeprHell 1155,0 Kae nony'laeTCR xopowo aa Tpex cyMM 

928,10 :!:.. 226,91 

999,20 :!:.. 155,78 

1088,90 + 65,47 

np!IMOfi nepexoa 

6 

1155,01 

1154,98 

1154,37 

11 55 11/. 

! 
~ 

j 

0TKnOH9HB9 B Cnyqae 

a onpeneneHBB aaepraa nep· 

raell 13186 1389, 1665 Kat 

Be coena.a.eHBR nsyx cyMM 

Henh3R C'IIIT&Tb O.D.H03Ha'IHO 

Tb155 

Dy155 

(pac. 2). KaaaToawe 

, B3S!Thl B3 pa60Tb/l 

BpeMR BblCKaaaTbCSI O.D.a03 

5/2+ [413] ana 7/2 - [ 5: 

To'!Hble aaa'leHaR aae1 

nonocw noason!llOTCR Bhl'IHC 

3Ha'leHaSI STaX KOHCTaHT n 

Ma eenH'IHHaMa anSI ltpyrHX 

Dy157 

PeaynhTaThi aaMepeaa 

3necb noKaaaHhi aHepraa Y 

HOCTh K 182,36 npaH!ITa aa 

CpaeHaeaiOTCSI HaWH peaym 

cyiOTcR s npenenax axcnepu 

Cornac11e s OTHOCHTen 

c aaepraell Ey > 350 Kas, 

Mwe HHTeHCHBHhie. B pa6oT 

e-- y - coananeKHRM a no 

aaepraa = 1100 KaB. CxeMe 

mel! pa60Tht, noKaaaHa Ha ~ 

3HepreTH'19CitRA !SanaE 

XOitOB, noaTBepJKaaeT cywec 

0TKnOH9HHH CpeaHHX 3Ha'leE 

3HepreTH'IeCKHH 6anaHC nOR 

nepeXO.D.OM H8 OCHOBHOe COC 

579,45 Kae, a ypoeeHb 69/ 

698 H 554 K3B, KOTOpbte MI 

MeDleHae STHX nepexoaOB HI 

OnbtTbt no y - y coe 

MyllhTHnOnbHOCTII HeK• 

CHBHOCTeli K, L
1 

, L 
2 

~ 



-nep&XOAOB 38HB*9HB9 

y -nepexonoa c aaepraaMB 

-r 0,15%. 3aepraa nepexona 

T8K KBK B 06H8CTH E)->1000 K9B 

b!X HHHHII Me*AY H8CTOBW9ll 

B9pCHOHHb!X HHHHli onpeAene

• Bnepabte BTHM MeTOAOM 

>TCB 'IHCTbiM E 1 nepexoAOM. 
' 1,3 / 

K9B 0 155,78 KBB, 226,91 1<98 

B cpeAHHX 3H8'1eauli aHeprali 

271,27 x aa, 'ITO 88 0,1 % 

sepoRTRO, He nneT H3 ypos-

y a e - y cosnane-

5yJKneHablx yposHell c aaepra .... 
/3/ 

J He ll03BOnHnH, OllH8K01 

, H MeJKAy p860T9MH/
1

•
31 , 

aepexonoa. 11cno1Ihay a TO'IHbte 

68n8RC nnH npennar89Mblx 

:rea a3 arax ypoaaeii He 

reTH'! ecxoro 68naHC8 ssene-

890 1<98/
3

/ BBHBeTCH H9060C-

>TCB xopowo H3 rpe x cyMM 

l 
l 

Orxnoaeaue a cny'!ae TpeTbeli cyMMbl , aeposrrao, cagaaao c 6o1Ihwell norpewHOCTbiO 

s onpeneneaua saepraa nepexona 1088,9 (eM. Bhlwe). 0 npennonaraeM biX ypoBHHX c <mep

raeli 13186 1389, 1665 KBB/
3

/ H8 OCBOBe HBWHX A8HHblX BblCK838TbCB Henb3B, H8 OCHo-

Be COBn8AeBHB ABYX CyMM MO*BO BBBCTB PBA ypoaaeli, c ymeCTBOB8HH9 KOTOpbiX, OAH8X0 0 

H9nb3B C'IHT8Tb OAB03H8'1HO YCT8BOBn9RHhlM B UOTOMy OHH He IlOK838Bbl H8 CXBMe ypOBHell 

Tb155 

155 
Dy 

(puc. 2). KaaBTOBble xapa:xrepacraxu ypoaaell, npaaeAeHBbte aa cxeMe p8Cn8A8 
/I/ 

, aasrrbt aa pa6oTbt • 0 xapa:xTepacrax8x ypoaaa 271 ,02 Hellbaa a Hacroamee 

apeMB BbtC:xaaaTbCB oAH03H8'1BO. Bepo>ITHo, 'ITO aro - OAH0'18CTH'IHbili ypoaeHb Tnn8 

5/2+[413] ana 712 - [ 523 ]. 

To'!Hble asa'leHHB aaeprall y -nepexoAoa Me~AY ypoaHBMH ocaoaaoli ap8!Il8T enhaoli 
112 

nonocbl noaaonmoTCB Bbl'IHCnHTb nnH aToll nonocbl 3B8'19HHB n8p8Merpoa A = -- a B 
2J 

3&8'19888 9THX KOHCT8BT npHBOA>ITCH B T86HHU9 8 0 rAe OHH Cp8B8HB8!0TCB C 888HOrH'I8bi-

MB aena'I88&Mn ARB Apyrax aaOTonoa Tb • 

PeaynhT8Tbt naMepeHBB xoaaepcuo8aoro cnettrp8 Dy
157 

noMewe8bt s T86nune 5. 

3AeCb nO:X838Hbl 9HeprHB Y -nepeXOAOB 0 BHTeHCHBHOCTB KOHBepCHOBHb!X nHHH li (HHTeRCHB

ROCTh K 182,36 npaBHT8 38 9 eA.) a MynbrunonbHOCTH HettOTOpbtx nepexonoa. B T86nuue 6 

Cp8BRHB8!0TCB H8mH pe3ynbT8Tbl C A8HHblMH p860T
11

•
7

•
81

• 3aeprBH Y -nepeXOAOB corna

CyiOTCB a npenen8x axcnepaMeHT8HbHbtX owa6ox. 

Corn8CH9 B OTHOCHT9HbHblX HRT9HCHBHOCT>IX MO~HO C'IHT8Tb XOpO!I!HM, 113 nepeXOAOB 

c aaepraell Ey > 350 xaa, xoTOpbte aa6mon8nacb a p860T8x
17 

•
8 1

, Mbt aanenn ro1Ihxo c8-

Mble nHrencHsHbte. B pa6oT8x
11

•
7 1 

a 
181 

ycT8aoane8o 88 oc8oae onhtTOB no Y - Y B 

e-- Y - COBn8A9HBBM B no 9HepreTH'!eCKOMY 68H8HCy cymeCTBOB9HBe pBA8 ypOB8ell n o 

aaeprau ~ 1100 :xaa. CxeMa ypoaHeli, OC80B8HH8B H8 pe3ynhrarax arax pa60T a aacToa

meli pa60Tbl 0 UOK938H8 HB puc, 3. 
• 

3aepreTH'IeCKHii 68H8HC 0 BblllOHR9RHblll H8 OCHOB9 HBWHX 3R8'1eHHil 9Heprall Y -nepe-

xonoa, nonraepJKA8eT cymecTaoaaHae ypoaael! c a8epraaMu 60,89, 143,96 a 326,28 xas. 

OrxnoaeHHB cpenHHX 3H8'19HH ll aHepraii ypoaaeil OT p83HbtX cyMM ae npeBbiW8eT 0,02 %. 

3aepreTH'IeCXHH 6an&HC IlOK83biB8eT 0 'ITO y pOB9Hb 597,85 K9B p83pBlK89TC H T01IhKO npBMblM 

nepeXOAOM 88 OC80BHOe COCTOBHHe , ypoaeHb 640,35 K9B p83p8*89TCB TOHbKO nepeXOAOM 

579,45 x a a, a ypoaeHb 697,95 xaa - nepexonoM 637,05 x aa (a, B03MOJK8o, nepexon8MB 

698 H 554 1<98 , KOTOpble Mbl HB BRAHM). 8 IlpHBOAHMb!X paHee CXBMBX ypOBHef/
7 

•
81 

p83-

Me!Il9HBe 9THX nepeXOAOB He 6b!HO OAH0388'1HI>I M, 

OnbiTbl no y - Y 
/8/ 

COBnaaeHHHM He npOTHBOpeqaT B biWe cnenaHHbiM 38K11 lO'I9HHSI M . 

MynbTRil01IhHOCTH HeXOTOpblX nepeXOAOB 0 onpeneneHHble R8MH 83 OTHOuleHHI1 HHTeH-

CHBHOCTeli K, K08SepCHOHHbiX HHHHii, He npOTHBOpe'I8T ABHHblM pa-

7 



/ 1,71 
!SOT • BnepBbie 3THM nyTeM onpeaeneH8 MYilbTH/10/lbHOCTh Y -nepexoa8 326,27 K3B. 

Oa SIBIISIBTCSI '!HCTbiM E1 nepexoaoM. 

TO'!Hbie 3F!epraH Y -nepexoaoa n03BOIISIIOT c 6onbwoi! TO'lHOCTbiO Bbi'lHCIIHTb n8p8-
112 157 

MeTpbi A = -- H B Jl/ISI OCHOBHOi! BP8Dl8T91lbHOi! /10/lOCbl B Tb • noaC'!HT8HHbl9 
2] 

3H8'l9HHSI 9THX KOHCT8HT /IOM9IIl9Hbl B T8611HU9 8, l"Jl9 OHH Cp8BHHB810TCSI C 8H8/10l"H'!HbiMH 

aenH'lHH8MH anSI apyr11x H30Tonoa Tb • Ypoaaa c aaeprHSIMH 597,85, 640,35 H 697,95 KaB 

17,6/ 
HHTepnpeTHpy!OTC SI K8K Bp8IIl8T91lbHbl9 ypOBHH 110/lOCbi, OCHOB8RHOH Ha Y -KOila68-

T 8 /lbHOM COCTOSIHKII TH/18 ( !1 - 2), CBSI38HHOM C OJlHO'!aCTH'lHbiM COCTOSIHHBM 3 /2+ [ 411] 

TaKaS! I<HTeprrpeTaUHSI OCHOBaHa Ha xapaKTape pa3pS!JlKB 3TIIX ypOBH9H II Ha o6mei! CHCT9M8-

TIIK8 ypoaaell 9TOI"O THna
1161 

• HcnO/lb3YSI TO'!Hbl8 3Ha'!eHHSI 3H8pl"i!ll 3 TH X ypoaHell, Mbl 

noacqHTa nH aaaqeaHe KOHCTBHTbi 

IIOnOCLI 

112 
A = -

2j 
II napaMeTpa pa3BSI3biBaHHH 

A - 12,85 :!:. 0,20 

a= +0,103:!:. 0.017 

a JlllH 3TOfl 

napaMeTp A no 88/lH'IHHe 61!H30K nap8M9Tpy A Jl/ISI OCHOBHOi! BpaiUaT8/lbHOi! /10/lOCbl 

(Ta611HUa 8), 'iTO II C/19JlOBallO O)I{HJlaTb. 

AaTOpbl Bbipa)l{aJOT CBOIO 6naroaapHOCTb COTpy/lHIIKY n.H. Tawy II P. 6a6aJl)K8HOBy 

38 yqacTKe a H3MepeHHSIX a o6pa60TKe pe3yllhTaToB. 

fl11Te~~ 

1. H. 3ao/lbCKH. nl!ccepTaUHSI OH.HH (1963 r.). 

2. K. Takahashi, J. Phys. Soc. Japan ~ 1229 (1962). 

3. L. P ersson, H. Ryde. Ark. f. F'ys. ~ 397 (1963) • 

4. L. Persson, H.Ryde, K. Oelsher-Ryde. Nucl. Phys. _±1_, 653 (1963). 

5 . L. Persson, NDS 5- 5 (1963). 
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A.~.H oaropoJlOB. OpenpHHT OYI.HH P-1479, ny6aa 1963. 
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peJlKRX 38M8Jlh 1965 I". 

9. E.n. fpHI"OpbeB. OpenpHHT OYI.HYI P-2270, ny6Ha 1965 r. 

10.G.T. Ewan, R.L. Graham, J .S. Geiger . Nucl. Phys. ~ 610 (1961). 
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15. L.C. Schmidt , S.B. 

16. B. raaTOBB'!, K • .H. fpOMOE 



y -nepexona 326,27 K9B. 

IOCThJO Bbi"'HCDHTb napa-
157 

Tb nouC"'HTBHHbie 

IBB8lOTCSI C 8H8nOrKliHbiMH 

)7 ,85, 640,35 II 697,95 1<9B 

IOBBHHOH HB Y -Kone6a-

,JM COCTOstHH9M 3/2+ [ 411) 

oOBH9H II HB 06IUel! CHCTeMa-

!pr!!Jl 9THX ypOBHel!, Mbl 

ii3biB8RHH a .lln51 9TOA 

li Bp8IUBT9DbROli DODOCbl 

Tawy a P. Ea6anJKaHOBy 

L 653 (1963). 

:eneB, B.A. Mopo3oB, 

·r. P reprint ZfK - Rossen -

ne<jJRUHTHblX H30TODOB 

~ 610 (1961). 

12. A. A6uyMalllJKOB, A. A6.'lyp83BKOB, 4>. A6Aypa381<0Ba, K. fpoMOB, r. YMapoB. 
J.1AH Y3. CCP, N9 1, 37 (1Ho~J. 

13. K.H. fpoMOB, 4>.H. MyXTBCMMOB, r.H. YMapoB. npenpHHT OJ.1Hl1 P-2276, Jly6Ha 1965. 

14. E.L. Chupp, J. W.M. Du Mend, F'.J. Gordon, R. c. Jepson, H. Mark. 
Phys. Rev. 112, 518 ( 1958) • 

15. L.C. Schmidt , S.B. Burson, J. M. Cork. Phys. Rev. 115 , 174 (1959). 

16. B. fHaTOBII'l, K.H. fpOMOB. npenpHRT 0115111 P-2086, Jly6Ra 1965. 

PyKonRCb nocTynana B H3UaTenbCKHll OTUen 
4 Mast 1966 r. 

" 
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o/53 • CpaBHeKB e n aHHbiX 

T aon Hu a I E H a c T oHma g p aoOTa y 
3 I<CnepHM9HT8nbHbl9 ll8HHbie 0 CneKT pe K OHB9pCB OH HbiX 3neKTpOHOB Dy 153 

Ey ( K 3 B ) JK 
E 

~ y ] - OT H OCHT e nbHble H HT eHC HBflOCTH 
KaB 

L L L M N 0 M y n h THnonhH . 

,J 
K 

(70,73) a 
(70,73(a)) CJiaO. oo, 77 ,.._ 3050 
80,77 ,..., 3050 ~370 35 -.J 49 82 21 13 MI+F2 82,54 - 2420 

• 
82,54 "-' 2420 570 60 19 170 CJIOx.3,3 M2 92,97 ""' 129 
92,97 .......... 129 17 4,8 2,6 CJIOE. MI+(5,±3%)E2 99,69 "'-' 172C 
99,69 "'-" 1720 "" 261 17 5,4 46,3 6,1 M1+E2 128,26 15 

128,26 15 CJiaO. 147,51 190 
147,51 190 17,8 5,7 6,2 4,2 2,7 1,1 MI+E2 149,00 38 
149,00 38,0 6,1 173,53 6,2 
173,52 6,2 2,6 190,41 21,'1 
190,41 21,4 4,1 ~2 c.. 2 201~, 36 4, 2 
204,36 4,2 0,5 CJIO:I:o l 213,75 "'-' 22 
213,75 ....., 22 CJIOX. 

f 
218,65 26,~ 

218,65 26,5 4,4 CJlaO . 240,£12 6, 4 
240,42 6,4 1,6 244,22 49,; 
244,22 49,2 8, 3 2,7 254,22 1ool 
254, 22 roo 24,3 6, 5 262,51 8, 6 
262,51 8,6 CJIOX. 274,60 45,; 
274,60 45,2 17, 4 CJiaO. 290,70 7, 4 
290,70 7,4 CJiaC. 363 , 81 8,8 
363,81 8,8 CJiaO . 389, 42 15,' 
389, 42 15,7 CJIOJC . 512,75 3,4 
512 , 75 3,4 CJiacl. 544,54 2,2 
544,54 2,2 CJIOXo 

-
-

8) B03MOlKIIO' n p HH81ln9X<HT Dyl55 
a ) B03MOlKHO, npHHB!ln9 lKHT . 
5) OTHOC KT9 nhHbi9 HIIT9HCHJ 

np"""Ta a a \00 ea. 

H' 



OHOB Dy 153 

)CTH 

N 0 MynhTHIT01lhH. 

,f . 

21 13 MI+F2 
cJio:m:.3,3 M2 

x. Ml+(5.±3%)E2 
3 6,1 Ml+E2 

2,7 1,1 MI+E2 

I 
~6. J 
) 

:l.Ci. 

Ta6nag a 2 

o/53 • CpaBH9HB9 !18HHbiX HaCTOSillleA paoOTbl H paOOTbl 3B011bCKOPO /1 / 

E HacTo!1maR paoOTa M. 3aonbCKoro 
111 

y 

Ey (KaB) JK E (Ka B) J 
K 

(70,73) a (70,90)a 

00,77 3050 80,84 3610 

82,54 2420 82,48 2530 

92,97 """' 129 93,0 130 

99,69 "'-" 1720 99,70 1600 

128,26 15 128,2 25 

147,51 190 147,5 190 

149,00 38 149,0 

173,53 6,2 173,6 II 

190,41 21,4 190,6 26 

204,36 4, 2 204,2 8,5 

213,75 "-/ 22 213, 6 26 

218,65 26,5 218,6 25 

240,42 6,4 240,5 8,4 

244,22 49,2 244,3 49 

254,22 roo*) 254,3 roo* 
262,51 8,6 262,7 8,0 

• 
274,60 45,2 274,7 35,0 

290,70 7,4 291,1 6,1 

363,81 8,8 363,9 3,8 

389,42 15,7 389,5 9 

512,75 3,4 512,4 3,8 

544,54 2,2 544,7 ,_1,9 

a) aoaMolKno, npnHaJine lKHT pacnany Dy
155 

6) OTHOCKT91lhHbiG HIIT9HCKBHOCTH K - KonaepCHOHHbiX nnHH II . llnTeHCHBJIOCTb K- 254 ,:d 

npHHSITB 3 8 \ QQ 911. 



Taon11ua 3 

3KcrrepH M9 HT8IIbH hle llBHHb!e 0 CIIeKTpe KOHBepCIIOHHblX 3 IIeKTpOHOB DylSS 
Dy 155 • CpaaHeHHe aaHHbiX Ha• 

Hac Tomna!l paoOTa 11 . < Ey 
J - OTHOC!tT9IIbHble HHTeHCHBHOCTH 

J a E~ (K 3 B 

(K:>B) 

Ey (I<:> B) K K L L L M N 0 MYIIbTHIIOJibH, 
l 2 3 

-

I 2 3 

65,47 65,4 65,47 >500 135 "- 20 ....... 20 35 5,5 1,9 MI+( 3;t1~)E! 90,32 90,4 90,32 "'400 47 9 <4 .Yl+~4,6~)E2 II5,28 16 II5, II5,28 ,._ 16 <2 
II8,33 12 II8,33 :"" 12 
135,29 4 135,29 : 4 . 
155, '78 i 6 

I 
155, i 155,78 6 CJIO:I:o CJIO:I:o CJIO:I:o "'0, 6 i 161,43 I 14 161, 161,43 14 I CJI O:I:o 

I 184,53 25 2,1 <. o, 7 CJiaO. 
184,53 25~ ! 184, 205,52 10 2,2 <.0,8 CJIOXo < 4 
205,52 IO I 205, 226,92"'-250 28 "'-' 2,2 -2,2 13 3,5 E1 226,92 250 226, 267,33 CJiaO. 
267,33 cna6 •. 271,27 "' 24 4,5 
271,2"7 24 271, 

317, 
391,70 < 0,6 I 
432,95 3,3 433, E J E J E ] ! 1,2 I 452, 

y 

451,65 
y y - I [K3B] K L r [K3B1 K 

I L i [K3B] K j L I 458, 90 0,6 458, I 

L I 

484,10 3,6 484, I I I . 
' 

391,70 <0,6 ' 570,50 ...o, 6 ,..0,3 ; 760,50 1,0 I 

I 498,65 6,0 498, ' I I I 432,95 3,3 0,5 I 586, 45 o,'+ I I 812,55 < o, 7 I 

508,30 3,0 508, I i I 451,65 1,2 835, 05 0,7 ' 1 640,85 1,4 
549,60 2,4 549, 458,90 0,6 664, 00 , 3, 2 0, 6 ' 841 , 15 0, 8 
559,30 < 0,4 559, 484 ,10 3,6 !0,7 678,20 ' 0,5 848,70 <0,6 
570,~ ........ 0,6 571, 498, 65 6, 0 ~ 1,1 683, 70 .0,3 905,15 2, 8 0,9 
586,45 0,4 508,30 3,0 ~,4 I 695,00 0,4 928,10 1,5 

595, 549,30 2,4 0,5 745,00 0,6 999, 20 1,0 
640,85 1,4 559,30<0,4 745,00 1,0 1088,90 1,2 

664,00 3,2 664, 

12 



Dyl55 
Ta6nana 4 

tKTpOHOB 
Dy155 / 1 / /3/ 

• Cpaaaeaae naaawx aacTomneA pa60Tw a pa60T 3aonhcxoro H nepCOH8 

HacTomnaa pa60Ta 11. 3BOnhCKOrO 
/ 1/ L. Persson et. al/3/ ROCTK 

0 MynhTHnOnhH. Ey (xsa) 
J a Ey (xsa) 

J(a) 
xs a) E y (xsa) 

J a) 
K K ·x 

I 2 3 4 5 6 

1,9 MI+(3.±I%)E! 65,47 65,40 >1350 1 65,40.±0,10 1000.±200 

MI+~4,6%)E2 
90,32 90,40 371 90,4 .±O,I 300 .±100 
II5,28 II5,30 20,2 II5,40,±0,2 
II8,33 12 
135,29 4 
155,'78 6 155,80 9,1 155,8.±0,2 15 .± 5 
161,43 14 161,4 17,6 161,4,±0,3 20 .± IO 

I8I .±I 20.± 15 
184,53 25"' 184,5 25* 184,6,±0,3 25.±10 ~ 
205,52 IO 205,60 13,2 205, 7.±0, 3 EI 226,92 250 226,9 333 227,0.±0,3 290.±30 
267,33 CJiaO. 

271,27 24 271,1 18,6 I 271,4.±0,4 4 .± 2 
317,9 2,6 

391,70 < 0,6 389 .± 2 1,6.±0,4 
J 432,95 3,3 433,0 3,38 433.±2 4 .± I 

K 
451,65 1,2 452,0 0,74 451.±2 I,7,t0,4 

L 458,90 0,6 458,9 0,67 461.±2 I,6,t0,4 
.() 1, 0 484,10 3,6 484,1 4,39 484.t2 3,4.±0,7 
5 <. o, 7 498,65 6,0 498,5 6,42 498.±'2 5.±1 
5 0,7 508,30 3,0 508,3 3,72 508.±2 1,8.±0,4 
5 0,8 549,60 2,4 549,9 3,72 550.±2 2,6•0,8 
0 < 0,6 559,30 < 0,4 559,8 0,33 
5 2, 8 0,9 570,~ --0,6 571,4 0,34 
) I,5 586,45 0,4 587.±2 o, 5.±0,2 
) 1,0 595,2 
) 1,2 640,85 1,4 642.±2 1,0.±0,4 

654.±2 0,8.±0,4 
664,00 3,2 664,7 4,38 664.±2 2,5.±0,5 

13 



I 2 I 
~ 4 I 5 

I o,5 
i 

678,20 678,5 i 0,25 
683,70 i 0,3 685,3 0,29 I ' i 
695,0 0,4 695,6 0,51 I 
720,60 0,6 722,2 0,47 ; 723+3 . o,3 .:!: o,r 

' - ' ' 726,0 0,39 I I I 

I 0,6.:!: 0,2 745,00 I I,O 744,9 1,32 I 745.:!:2 
760,50 ! I,O ' 761,2 0,88 1 761.±2 0,3 .:!: O,I 
612,55 ~0,7 ~ 812,2 : 0,61 1 813.:!;3 0, 25.:!;0, IO 

829,3 0,13 i 
I 

835,05 0,7 •, 836,1 0,67 ! 837+3 0,4 .:!: O,I 
I -

84I,I5 0,8 I 842,0 0,54 ! 844.:!;3 0,25.:!;0,10 
848,70 L0,6 849,50 0,37 ' 

' 892.:!;3 0,2.:!;0,1 
905,15 2,8 i 906,5 2,06 905.:!;3 I, 0.:!;0 ,4 
928,10 ' 1,5 1 929,5 0,88 ' 929.:!;3 0,6.:!;0,2 

I I 1000,5 0,67 1000.:!;3 0,4.:!;0,2 999,20 1 I,O 
ro88,90 I r,2 I09I,I 0,74 1091.:!;3 0, 3.:!;0, I 

a) OTHOCHTBnbHbi B HHTeHCHBHOCTH K -KOHBBpCHOHHblX nHHHll; HHTBHCHBHOCTb K-184,5 
npHHHT8 3 8 25 eA. 

J 4 

3xcnepaMeHT8n&Hwe ASUHhl 

E 0 y 

(xa a) K L 
1 

60,89 ro 83,07 37 8,7 
143,91 cxa6. 1,2 
182,36 9,0 0,9 
265,36 1,4 
326,27 IOI r- 8,9 
579,45 <0,5 
596,85 < 0,4 
633,05 I,I 



Ta6nana 5 
3KcnepBMBHTallbHbiB ASilHble o cneKTpe KoaaepCBOHHbiX 3nBKTP9HOB Dy 

157 

0,3 .:t O,I E OraocaTellbHble BHTeHCBBHOCTB y 

(K3B) K L L L M N MY llbTHnonbH. 
l 2 3 

0,6.:!; 0,2 
0,3 .:t O,I 

60,89 iv8,0 ~I,2 ~3,1 2,4 MI :t E2 
0,25.:t0,IO 83,07 r--37 8,7 CJIOZo i'I,5 cmo. J<I,2 MI +E2 

0,4 .:t O,I 
I43,9I cJia6. I,2 
182,36 9,0 IY0,9 c.nao. CJla6. !'-1,0 

0,25.:t0,IO 265,36 !,4 

I 0,2.:tO,I 
326,27 IOI r- 8,9 --o, 7 ""1,2 2,2 0,7 EI 
579,45 <0,5 I 

I, O.:t0,4 596,85 < 0,4 o, 6.:t0, 2 633,05 ~ I,I 
0,4.:t0,2 
O, 3.:t0, I 

~; HHTBHCHBHOCTb K-184,5 

• 



Ta6nau a 6 

Dy 157 • CpaaHe Hae AaHH biX aa cTomuell pa60Tbi c AaHHbiMB pa60T 
/ 1,7,8/ 

3aeprHB HeBA9HTH~BII.BpOE 

HacT 0 51llla !l 11 . 3 a o1IbcKoro L. Persson / 7 I L. Werner 181 NJ Ee( K9BJ NJ 

pa60Ta ( I) et al. . 
! 

Ey (K9 B) J (a ) Y { K9 ,Y J ka ) Ey{xa,Y J ( a ) Ey j(a) ! I33,08 l K K 
K I. I8 

I 

60,89 60,77 l 60' 82.±0' 07 I00+2001 2. 1 I33,85 I9 

I i -50 3. ! I36,09 20 
83, 07 92, 5 ·83,0I j 107' 5 I 83,01.±0,04 2oo.±so 1 4. 1 137,oo 2I . 
143, 91 · c.na6. : 143,83.;t0,06 I,6±0,3 1 5. I I41,92 22 
182,36 * 9,0 *' 182,20.;t0,20 6. 23 9, 0 ~ 82,5 9' O.;tO ,13 I i 143,62 
265,36 I , 4 265,6 : 0,6 265,34.±0,21 0,9.;tO,I ! 7. ! I63,I6 24 
326,27 IOI 1326,4 93,8 326,16+0,20 II6.±15 I 326 II6 8. ' 217,25 25 

I 

I 345 (6) 9. ; 233,00 26 
! 365 (6) 10. : 243,47 27 
I 375 (6) II. i 267,30 28 

406 (6) 12. 1 271,38 29 

500 0,015 13. 275,I3 30 
554 .± 2 : 0,033 14. 280,03 3I 

579,45 <0,5 577.± 2 : 0,058 15. 286,44 32 
596,85 <0,4 597 .± I O,I40 16. 298,6I 33 
637,05 <:I,I 636 .± I 0,034 I 17. 1 306,35 34 

I 

i ! 649 
743 .± 2 

I 
0,02 i 743 0,02 

769 .± 2 o,or : 769 O,OII 
I I 

775 .:t 2 I 0,024 i 775 0,024. 
800 (6) 
900 0,006 
930 I 0,006 

985 .± 3 0,008 I 985}1 
992 .± 2 I 0,022 992 I o,o4 : 

·1050 I (6) 
iii04 ( d) 

a) OTHOCI!Te llhR ble HHTe HCHBHOCTH K -KoHaepcaoHHbi X llHHHi!; HRTeHCHBHOCTh K 18~,4 
npHH!lTa 3 a 9 eA. 

6 ) Ha 6m oAanacb T01IhKO y -ny qa. 
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/ 1,7,8 / 
Ta6naua 7 

60T 3aepraa aeaueaTa<jlauapoaaaBbiX I<OBBepCBOHHbiX naaall c nepBOilOM T 112< 20 ... 

1. Werner / 81 N1 Ee[KaaJ N1 E e( KaB) N1 E [Kaa] 

et al. 

j(a) I. ! 133,08 18 308,76 35 433,99 

100+2001 2. 1 133,85 19 314,51 36 447,60 
-50 3. ! 136,09 20 319,33 37 453,79 

i 4. 1 I37,oo 21 319,76 38 459,67 2oo.:t50 1 . 
I,6.;t0,31 5. I r4r,92 22 348,35 39 463,80 

9,0.;t0,~ 1 6. l 143,62 23 351,48 40 470,04 
0,9.;tO,I , 7. ! 163,16 24 367' 74 41 483,66 
II6.;ti5 I 326 II6 8. i 217,25 25 369,45 42 485,20 

I 

I 345 (d) 9. ; 233,00 26 377,18 43 491,13 
i 365 (6) IO. ; 243,47 27 388,98 44 529,65 
I 375 (6) II. i 267,30 28 392,42 45 534,55 

406 (6) 12. 1 271,38 29 396,40 46 535,90 
500 0,015 !3. 275,13 30 410,49 47 557,45 

0,033 14. I 2ao,o3 31 413,42 48 562,10 
0,058 15. 286,44 32 419,04 49 564,55 
0,140 16. 1 298,61 33 425,31 50 565,90 
0,034 17. . 306,35 34 429,!0 

649 
0,02 743 0,02 
o,or 769 o,on 
0,024 775 0,024_ 

I 800 (6) 

I 900 0,006 
I 930 0,006 

0,008 I 985} 
0,022 992 0,04 

·1050 (6) 
II04 ( o) 

'Bt1; BHT9HCHBHOCTb K 18:1,4 
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T ao nana 8 

3aaqeaHR napa MeTpoa A, B (a) AnR ocaoaaoli apamaTellhsoli nonocbr a pa3HbtX aaOTonax Tb 

HApO A ( K3B j B( K3B) paoOTa 

TB155 13,294,±0,018 o,o16 .:t o,oo1 Bacr. pao. 

TB157 12,503.:t 0,018 - 0,026 .:t 0,001 Bacr. pao. 
TB159 ~ 

II,745.:t 0,015 o,o2o .:t o,oo1 /14/ 
TB161 II,57 .:t 0,03 - 0,020 .:t 0,002 /15/ 

a ) 3aaqeaag rtoHCT&HT A , B noAcqaTaHbt no .popMyne 

E = EKO+ AI(J+l)+ BI 2 (1+ 1 ) 2 
-tK t; 2 

rAe E - aaeprHR BHyTpeaaax aoaoylKAeHBli Mpa, A =-- , rAe J - MoMeHT BHepnHB 
K O 2J 

Mpa , B - KOHCTaHTa, He a aaHCRlllaR oT 1 
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