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HccnenoaanHCb cneKTpbi KOHBepcHOHHbiX aneKTpoaoa , y -cneKTp, cneKTphr {3+ -y 

H, 'IACTH'lHO, e- y -cosnaneHHll. CneKTp KOHBepcHOHHbtX aneKTposos B o6nacTH aHeprHll 

OT 700 llO 2450 K3B H3Y'I8ilCH B ny6He Ha MarHHTHOM f3 -cneKTpoMeTpe c nsollHoll 

llBYKPBTHOli <jJoKyCHpOBKOli Ha yron 1T V 2 ( paapell!eHHe - 0,2 %, CBeTOCHna - 0,1 %) . 

raMMa-cneKTp Hccnenosancg c noMOWh~ repMaHHesoro nonynposonHHKosoro n eTeKTopa 

(0, 7 x0 ,35 CM
2

) C .HCnOilb30B8HHeM 1024-KaHBilbHOr 0 AMflflHTYilHOro 8H8flH38TOpa; CneKT-

H e - y - COBflAileHHJl H3MepHilHCb Ha TOp0Hil8ilbHOM ll!eCTH3830pHOM {3 -cneKTpo-

MeTpe H Y -cneKTpOMeTpe C HCflOnb30B8HHeM 512- KaHBilbHOrO 8MflilHTYilHOrO 8H8ilH38TOpa 

C UeTeKTOpAMll Naj(Te) (7,6x7 ,6 CM
2

) B 11HCTHTyTe HMeHB HHilbCa 6opa. 

B pa6oTe HcnonbaosanHCh <jJpaKUHH esponHH H ranonHHHSI, norry'leHHble npH xpoMaTo

rpa<jJH'leCKOM paaneneHHH peUK03BMenbl!biX 3flBMBHTOB H3 T8HTana H ap6HSI, OOflY'lBHHblX 

npoToHaMH c aHeprHell 660 Mas Ha CHHXpOUHKnoTpone 0115111. 

11ccnenosaHHH y - cneKTpa npoaonHnHCh na paaneneHHOM npH noMOWH Macc-cenapa

Topa naoTone
145 

Eu. 

Ha OCHOBB HHH 3HepreTH'lleCKOrO 6anaHCB, 6anBHCB HHT8HCHBHOCTeti, 8H8J1H3B y -crreK-

+ M5 t45 
Tpa H cneKTpos e -y H {3 -y -coananeHI!ll npennaraeTCH cxeMa pacnana Eu ... Sm • 

Cnenanbt npennonolKeHH>J o MynhTHnOnhHOCTH nepexonos, onpenenenbt .aaceneHHOCTH ypos

Heli npH 3ilBKTpOHHOM 38XB8Te H Bbl'IHCileHbl 3H8'1BHH5! Jog ft , 

Bsen e nH e 

11anyqenHe 
145 

Eu Hccnenosanocb p aHee s pa6oTax
1 1

-
15

•
2 41

• 11 aoTon 145 Eu 6brn 

o6HapylKeH Xo<!><l>oM H np/
1 1 

B 1951 rony npH H3Y'IBHIIH peaKuror 147 Sm ( p,3n) 145 Eu. 

11HTBHC HBHOCTb OOHBpylKeHHOll BKTIIBHOCTII 
145 

Eu cnanana C nepHOilOM nonypacrrana 

5,1 llHSI. AsTopaMu pa6oTb/
21 esporrr1~ - 145 Ohrnl! npunHCaHbt y -KBBHTbi c 3 !!epriHIMH 

630 , 660, 730 H 890 K3B 0 Hl!TB!ICHB!IOCTb KOTOpblX y6btsana C T ¥, : 5 lll!eii. 

Hanell<l!BSI HllB!!TH<jJHKBUHSI 
145 

Eu 6bina nposenena rposepoM
131 

I! 6 all!!!fl0Bb!M 

I! np/
41

• l13y'laSI nponyKT peaKUHH 
144

Sm(ct,p2n) 
145

Eu , rposep HUeHTH<jJHlUtpOBan 

3 



145 
Eu ( T ~ = 5,6 ±.. 0,3 JlHS!) ea ocnoaaHIIH <J>yexuHII aoa6ylKJleHHII H r eeeTH'IeCKHX CBSI-

aell . Yf M Ha 6mOJlanHCb Y -KBaHTbl C 3HeprHSIMH 530, 645, 890, 1300 H 1650 K<:;B. YfHTeHCHB-

HOCTII Y -nepeXOJlOB C 3Hepi'IISIMII 530, 645 H 890 K3B no OTHOWeHHIO K peHTI'eHOBCKOMY 

uany'leHH IO onpeJleneHbi KaK 3 : 24 : 60 : 100, cooTaeTCTaeHHO. Baw11noa H Jlp/
41 

uay'lanH y -cneKTP 
145 

Eu , nony'leHHbiii a peaxuuu rny6oKoro pacwenneHHSI TaHTana 

np oToHa MH c aeeprHe li 660 M as. BbmH o6eapy>KeHbl y -KaaHTbi c aeepruell 890, 1660. 

1860 H 2000 x aa, HHTeecuaeocTb KOTOpbiX y6hiBana c nepHOJlOM nonypacnaJla 5,5 JlHSI. Kpo-
145 145 

Me Tor o , Eu HJleHTH<jJuuupoaancSI TaKlKe no JlO'IepHeMy H30TOny Sm. 

AHTOHbeaoll H Jlp/
51 

npu uccneJlOBaHHH cnexTpa xoeaepcuoHHbiX aneKTPOHOB 
145 

Eu 

o6eapylKeHbi cneJlyiOwu e nep exoJlbi c aeeprHSIMH: 110,3; 191; 543; 656; 766; 894; 1663; 

1880 11 200 I K3B 11 enepBbie npeJln olKeHa cxe Ma pacnaJla 
145 

Eu .. 145 Sm. 

AnexcaHJlPOBbiM H Jlp/
6

•
7 1 

IICCneJloeanc SI y -cneKTp, cneKTpbi y-y -coenaJleHeli 

H yrnOBbl e KOppenSIUHH y -KBaHTOB C 3HeprHSIMH 110 H 895 K3B. 

• / 8 / 145 
B pa6oTe <l>pHJlMaHa H Jlp. npenapaT Eu 6bln nony'leH B peaynbTaTe JlOnon-

144 145 
HHTenbHoro paaJleneHHSI na Macc -cenapaTope npoJlyKTa peaKUHII Sm (a,p 2n) Eu. 

B aToll pa6oTe onpeJleneH ncpHOJl nonypacnaJla 

noauTpoeoa Ha pacnaJl, pasHaS! - I %. 

T ~ = (5,95 ±_0,10) JlHSI, oueeeea JlOnSI 

145 
n oaHTpOHHOe uany'leHHe Eu HccneJloaanocb ll>Ken enOBbiM H Jlp/

9
•
101

• CneKTp 

n03HTpOHa COJlCp lKHT JlBC KOMnOHCHTbl C I'paHH'IHbiMH 3HCpi'HSIMH 800 ±_ 40 II 1740±_40 K3B 0 

'IHCn O n03HTpOHOB Ha pacnaJl onpeJleneHO paBHbiM m 2 %. D03HTpOHbl C rpaHII'IHOil 3HCpi'eeJ! 

1740±_40 K3B ( 1,4% ) Ha OCHOBaHHH pa3 HOCTH MaCC 
145 

Eu .. 145 Sm / II/ HanpaaneHbl B 

OCHOBHOe COCTOSIHHC, a n03HTpOHbl C 3HCpi'Heil 
145 

ISy>t<JleHHbi il ypoaeub Sm .• 

800±_ '10 K3B (0,6% ) - Ha nepBbill B03-

/ 12 / 
MeTOJlOM TpoliHbiX coenaJleHH il 6bino noxaaauo, 'ITO 25±_2% n0311TPOHOB 

HJlYT Ha nepBbl il B036y lKJlCHHblll ypOBCHb C 3Hepi'11ell 894 K3B, a 75% - B OCHOBHOe COCTOSI-
145 

11 11 e Sm. 

B pa60T!l
11 31 

npH H3y'leHHH cneKTpa KOHeepc HOHH biX aneKTpoaoa o6aapylKeHbi nepe-
145 145 

XOJlbi c aaepi'II!IMII 2 14 ; 338; 364 11 372 x aa. 06cy>t<JlaeTcH cxeMa pacnaJla Eu .. Sm 

lleMeTep H Jlp .
11 4 1 

uayqan11 y - cnexTp, c nexTp bi y - y -coanaJleHHII H y-y 
us 145 

xoppenHUHII npH pacnaJle Eu • Yl c TO'!HHK Eu 6bin nony'!eH H3 Tep6Heaoll <J>paK-
r 49 

UIIH a peaynbTaTe a - pacnaJla Tb • 

B pa6oTe
11 51 

o6aapy>Ke Hbi HOBbie nep eXOJlbi c aeepi'H!IMH 252,7; 257,0; 349,7 xae, 

o6c y>KJlaeTC SI cxe Ma pacnaJla 
145 

Eu .. 
145

sm 

C uenb iO nony '!eHII!I 6on ee nonHbiX TO'!HbiX Jla HHbiX o S!Jlpe 
145 

Sm 1 H8 XOJl5lllleMCSI 

a nepeXOJlHOll OT c<jJepH'ICCKIIX K Jle<jJopMHpoaa HHbi M S!Jlpa M o6nacTH ( A = 140-150), 

6bina BbinOnHeHa HaCTO!!Wa SI pa 6oTa. 

4 

A) C n e KT P KO HBepcu 

Yf ccneJlOBaHH !I cneKTpa KOJ 

HHTHOM fJ - cneKTp OMeT.pe C JlB 

H3MepeHH!I 6binH npHI'OTODneHbl 
2 

MepBMH 15 X0,5 MM H TOnWHHC 

Bbi JleneeHaSI xpoMaTorpa<jJn'lecxn 

B TC'!CHHe 2- 10 'laCOB npOTOHa> 

e lly6ue. 

B cneKTpe xoeaepcHOHHbiX 

BepCHOHHbiC nHHHH Cne)lylOIUHX I 

145 Eu ( T~ • 6 fil!d, 

147 Eu 
( T l\ ·2'4 IIR) ' 

149 Eu (T l\ • 90 ·JlH) 
145 

DpucyTCTBHe uaoTonoa 

CHnbHO 3aTpyJlHRn0 HJlCHTH<jJHKai 

He06XOJliiMO 6bi nO H3Y'!HTb cne> 

sToA uenbJO Mbl HCcneuonanH c: 

<J>paxuHH ( npenapaT II ) , nep< 
146 

cneKTpa En , HBKOnHBlller 

cnycTSI 20 JlHell nocne nepe'!IIC 
148 

Eu npaKTH'!CCKH oTcyTc· 

DpH ucnonbaoeaHHII npenc 

HOB OT 700 JlO 2450 K3B, a npo 

H3BeCTHhiX Jl8HHbiX 06 H30TOna: 

/II/ 
CBpOniiSI H CaMapHSI MOlKHO 

a o6nacTH aaepi'Hll BbiWe !500 

lKaWHe TOnbKO 
146 

Eu • Taxu 

KOHBepCIIOHHbiX aneKTpOHOB B C 

HaJlClKHO IIJlCHTH<jJHUHpOBBTb nHI 

aneKTpOHOB B o6naCTH 3Hepi'HH 

pacnaJle 
146 

Eu • 

3Hepi'HSI aneKTpOHOB onpo 

fJ - Cn BKTpOMeTpa MCTOJlOM npc 

OT '-I8CT 0Tbl onpeJlenS!nH 



~HHA H reHeTH~eCKHX CBB-

!3QQ H 1650 K~B. ~HT9HCHB-

W9HHIO K peHTf'9HOBCKOMy 

>. BawHnoa H Ap/
41 

ro pacwenneaag TAHTana 

c 3HepraeA 890, 1660, 

onypacnaua 5,5 UHB, Kpo-
145 

:>ny Sm. 

!HbiX 3nexTpOHOB 
145 Eu 

656 ; 766; 894 ; 1663; 

145 Sm. 

pbl y -y -COBl!AA9HHll 

H D pe3ynbTATe AOnon

Sm (a,p 2n) 
145 

Eu. 

0) UHB, oueHe aa Aong 

19,10/ 
i 11 up. • CnexTp 

DO:!:.. 40 II 1740:!:,.40 K3D, 

bl C rpaHII'IHOll 3Heprlle ~ 
/I I / 

aanpanneHbi B 

1,6%) - aa nepBbill D03-

% !!03HTpOHOB 

b - B OCHOBHOe COCTOSI-

•Hon o6Hapy>KeHbi nepe

pacnaAa 
145 

Eu }
45

sm 

oananeHHll H y - y -

eH H3 Tep6Heaoll <jlpax-

!,7; 257,0; 349,7 K3B 0 

Sm , HaXO.lHU.UeMCSI 

H ( A = 140-150), 

3xcnepHM9HTAI1bHAB ~ACTb 

A) CnexTp KOHBepCHOHHbiX gnexTpoHOB 

~CCneAOBAHHB CneKTpA KOHBepCHOHHbiX 3neKTpOHOB 
145 

Eu 

HHTHOM {j -cneKTpOMeT.pe C UBYKPATHOA <jJOK)'CHpOBKOA HA y ron 

npOBOUHnHCb HB MAf'

rr y2 
116 1

, npenapATbl !lnB 

H3M9p9HHll 6binH npHf'OTODn9Hbl M9TOUOM BbinApH BAHHll HA AnJOMHHH9DOii nonn O>KKe C pa3-

MepaMH 15 xQ,5 MM
2 

K TOnWHHOll 5 MK, npenapaTOM 1 cny>KHllA eeponHeBAll <jlpaKUHB, 

BbiAeneHHAll XpOMATOf'pa<jla~eCKHM MeTOAOM H3 TAHTana HnH OKHCH 3p6Hll 0 o6ny'leHHbiX 

a Te'ieHHe 2-10 ~acoa npoTOHAMH c 3HeprHell 660 M3B Ha CHHxpouHxnoTpoae OI-15H1 

n .Uy6ae, 

B cnexTpe xoaaepcHOHHbiX 3nexTpoaon enponHeaoll <jlpaKUHH 6binH o6aapy>KeHbi KOH-

BepCHOHHbie nHHHH cneA)'IOIUHX H30TO!!OB: 

145 Eu 

147 Eu 

149 
Eu 

(T~ · 6fill!:), 

(T ~ -2'4 till), 

(Til •90AH) 
145 

146 Eu 

148 
Eu 

146 

(T ~ ~ 4,6 .Ali ) , 

=54 Ji!H 

npHCyTCTBHe H30TO!!OB . Eu H Eu , HMeiOIURX 6nH3KHe nepHOUbi nonypacnaua, 
145 

CHnbHO 3ATpyUHBnO HU9HTH<\lHKAUHIO nepeXOUOD, npHHann e>KAIUHX Eu • B CBSI3 H c 3THM 

He06XOUHMO 6binO H3Y'IHTb CneKTp O!lHOf'O . H3 3 THX IIBYX H30TO!!OB D '!HCTOM DHUe. C 
146 

3TOll uenbiO Mbl HCCne.UODAnH CneKTp KOHBepCHOHHbiX 3 nexTpOHOD Eu a ranonHHHeaon 

<jlpaKUHH (npenapaT II ) , ne]IIe'IHIUeHHOil '1epe3 15 nHeil nocne o6ny~eHHB . Mccneuoeanae 
146 

E pacnana
146

Gd T 46 ) CneKTp8 U , H8KOfiHBlll e rOCSI BCneJlCTBHe ......, ~ = JlH , H8 1-U1.H8nOCb 

cnyCTB 20 uaell nocne nepe~HCTKH . B 3TOM npenapaTe H30TOl!bi
145 

Eu 147 Eu u 
148 

Eu npaKTH~ecxa oTcyTcTnonanH. 

npa HCnOnb30BAHHH npena p aT a (I) 6binA H3y'leHa o6naCTb 3HeprHil cneKTpa gn exTpo-

HOB oT 700 no 2450 K3D, a npenapaTa (II) - OT 15QQ UO 2700 K3B, Ha OCHODAHHII .. 
H3BeCTHhiX Jl8HHbiX 06 H 3 0TOII8X 9Bp0flH51 H ranonHHHH H p83HOCTH M8CC H306ap r a.nOn loUIII51, 

eaponHB H caMapHB/II 
1 

MO>KHO yTnep >KUATb, 'ITO n c n exTpe rauonHHaenoil <jlpaKUIIH 

B 06naCTH 3HeprHll BbiWe 15QQ K3B Mbl Ha6nJOnaeM KOHDepCHOHHbie gneKTpOHbi , npHHanne-

>KAIUH9 TOnbKO 
146 

Eu • TaKHM o6pa30M, cpanHeHHe 3HeprH il II HHTeHCKBHOCTel! llHHHii 

KOHBepei!OHHbiX gneKTpOHOB B CneKTpaX eBpOnH9BOl! H f'DUOnHHHeBOli <jlpDKUHR !!03BOllsteT 

HAUe>KHO HUeHTH<jJHUHpOBATb nHHHH !!0 H30TOl!DM, npH HUeHTH<jJHKBUHH KOHBepC>IOHHbiX 

/17/ 
3n9KTpOHOB B o6naCTH 3Hepf'HH 700-1500 K3B IICnOnb30BBJIHCb UAHHbie pa60Tbl 0 

pacnaAe 
146 

Eu • 

3Hepf'HSI 3neKTpOHOB OnpenensmaCb H3MepeHH e M MBf'HHTHOf'O nonst D Ue HTpe KAM9pbl 

f3 -cnexTpoMeTpa MeTOUOM npoTOHHoro pe30HaHca
1 161

• 3aBKCHMOCTb K03¢q,auaeHTa Hp /f 

OT 'iDCTOTbl onpeaensrnH 3 KCnepHMeHTanbHO, HC!!Oilb3yst 3HD'IeHH51 3HeprHli KOHBep-

5 



C80HHbiX anexTpouoa Th ( B + c + c:,OcuoauaSI norpeiiiHOCTb a onpeaeneH8H aua•<euuli auep

r8li nepexoaoa o6ycnoaneua ueToquOCTbiD B onpeaeneH88 nono~eHH!I MaxcuMyMa xoHaep

C80HHbiX nuuuA. ToquocTb onpeaeneuuSI auepruil ue xy~e 0,08%. 

145 
3uepr88 nuuul! xouaepcuoHHbiX anexTpouoa Eu 

K 654,06; K 765,03; K 894,32; K 1658,6; K 1997,3 xaa, 

- K 191 ,32; K 542,53; 
f46 

Eu- K 747,33; K 900,28; 

K 1058,72; K 1150,33; K 1297,10 8 K 1533,5 xaa 6bmu H3MepeHbi c ToquocTbiD 0,05% 

ua ucToquuxe c uaueceH8eM eaponueaoA <j>paxuuu ua noano~xy c Th ( B + C + C '' c npu-
/18 19/ 

B!I3xoA x nuHHSIM Th(B+C+C'~ F,I,L,O,P,X ' • flpu onpeaeneuuu 8HTeHC8BHOCTell 

nuuui! a o6nacT8 auepr8li HH~e 1100 xaa ObinH yqTeHbi noTepu anexTpouoa npu npoxo~ae

H88 nepaoro u aToporo cqeTquxoa
1161

• ~HTeHC8BHOCT8 xouaepc80HHbiX anexTpouoa onpeae-

nHnHcb no nnowaaHM nHHHA. 

B Ta6nuue I np8BeAeHbl 1181118 ABHHbie 00 :3Hepr8!IX H OTHOCHTenbHbiX 8HTeHCHBHOCTSIX 

xouaepC80HHbiX an~Tpouoa 8 pe3ynbTBTbi pa6oT
15

•
13

•
151

• Kax B8AHO 83 aToi! Ta6nHUbi, 

HBMH o6aapy~euo 30 HOBbiX nepexoaoa npu pacnaae 
145 

Eu. 

E) ~ CCne AOB8H8e 
145 

H {J+-'-y y- cnexTpa Eu H e-y - coanaaeuaA 
145 147 

Eu Eu 

nn!I 8CCneAOB8HH!I CneKTpa 
145 

6hm npuroTOBJieH npu pa3-y -nyqeli acToquux Eu 

• 
/20/ 

aeneH8!I Tep6aeaoA <j>paxuaa Eia Macc-cenapaTope • ~3oTonhi Tep6HSI nonyqeHbi xpoMaTorpa<j>u-

qecxuM MeTOAOM pa3aeneH8!I peaxux 3eMenb, nonyqeEIHbiX no peaxuuu rny6oRoro paclllenneuuSI 

TBHTana npOTOHBMH c :3Hepr8eli 660 Mas Ha C8HXpouuxnoTpOHe O~.H~ B ny6ae. B peMSI o6nyqeHHSI 

TaHTana cocTaBnSino 2 qaca . Eapon8l!- 145 uaxann8aancg a Teqeu8e 15 qacoa xax aoqep-
149 145 

HHll npoayxT npa a -pacnaae Tb ( Tll=4,1 qaca). raMMa-cnexTp Eu H3MepSinC!I 
2 . 

C IIOMOIIIbiD Ge - nonynpOBOAHHKOBOrO AeTeKTOpa (0,7 CM x3,5 MM) C 8CIIOnb30BBHHeM 

1024- xauanbEioro aMnn8Tyauoro auanu3aTopa a ~HCT8TyTe 8MeH8 H8nbCa Eopa. Oauu 83 

cnexTpoa noxa3aH Ha puc. I u 2. flony1118p8Ha y -n8H8A c auepr8SIM8 894 H 1997 xaa 

COCTBBnSieT • 5 H .. 6 K3B, COO'l'BeTCTBeHHO. 

145 
nn .. onpeaeneHH!I HHTeHC8BHOCTei! Y -nyqeli Eu HCIIOnb30BBnBCb KpHBB!I 

a<l><!>exTHBHOCTH , axcnep8MeHTanbHO onpeaeneuuag anSI repMaHueaoro nonynpoaoauuxoaoro 

aeTeKTOpa (2 ,5 CM 
2 

X 3,5 MM) B pa6oTe
121 

/, a TBK~e 83MepSinC!I y -cnexTp 'XJ? Bi 

auepr88 u 8HTeHCHBHOCTH y -nyqeli KOTOporo xopo111o H3BeCTHbi. B Ta6naue 2 np8aeaeHbi 

ABHHbie 00 :3HeprHSIX 8 OTHOC8TenbHble HHTeHC8BHOCTH y -nyqeli np8 pacnaae 
145 

Eu. 
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npolO~aeaae %&6~~ I 

I 2 3 4 5 6 7 8 9 IO II I2 
870,46!,0,70 K 3,I!,0,7 
88I,33!,0,70 K 4,5!_2,2 
894,3Z!,0,44 K 1000 894,0!,4,o K IOOO 894,0!,3,0 K 1000 893,8!,0,3 K IOOO 

J., 54 
956,I2!,0 ,80 K 20,I!,2,2 • 

I035,20!,0,80 K I0,6!,1,2 
I240,1 !,1,0 K 0,82!,0,37 

J., 0;2 
I284,1 !,I,O K 0,3I!,0,26 
1385,2 !,I,I K O,I2!,0,I2 
1423,3 !,I,I K 2,5!, 0,5 

(X) I622,4 !,I,3 K 0,67!,0,26 
I658,6 !,0,9 K 88,2!,4,3 663!,5 K 45!,5 1663!,5 K 77!,4 I658,o!1,0 K 80!,10 

"' 
I8 

I805,I!,1,5 K 2,5!, 0,4 1804, 7!,I,5 K 2!,1 
1858;3!,1 '5 K 1,2!, 0,3 
I876,6!,I,5 K 8,7!, I,O 880!,8 K 4!,1 I878£1 K 6!,I I877,8!,1,5 K 4!,1 
I946,9!,1,6 

~ 0,22+0,17 
1963, O!,I, 6 o ,rB;;O ,4!7 
I972,0!,1,6 K 0,36!,0,21 
I997,2!,1,0 K 45,2!,3,2 2001!,6 K 2I!,3 2001!,6 K 33!,3 I997,4!,1,5 K 27!,3 

I. 5;1 
2Ill,I!,I,7 K O,I2!,0,I2 
2134,I!,1,7 K 111!,0,3 

___ ...,__ 

llpo~o~aeuae T&6~~w I 

r I ,., I " I ,, I " I t=. I 7 I s I 9 I ro I II _.J __ I2_ 



.4~'c.'~"''u 

I~ 
v,"O!u,.a 

I997,2;tl,O 45,2;t3 ,2 1200I;t6 IK I 2I;t3 I 200I.:t6 I K 133,!3 I 1997,4!,1,5 I K I 27,!3 /.., 5;I 
2I H,I;ti, 7 

I~ 0, I2;t0, 12 
2I34,I.:ti,7 I,I.:t0,3 

llpo~o~aeBie raC•~w I 

I 2 3 4 5 6 7 8 9 IO II 12 

2192,9,!1,8 K 0,29,!0,15 
2206,9:_1,8 K 0, 08:_0,08 

2257,7:_1,8 I K 0,07!0,07 
2276,4,!1,8 K 0' 16!_0 ,12 
2291,8,!1,8 K 0,05!0,05 
2329,0:_1,9 I K 0, 46!_0 ,I9 
2340,9:.1,9 K 0,69!0,42 
2387,7,!1,9 K 0,38:_0,17 
2426,2:_1,9 K 0,69!0,22 

*) nKHKI KOHBepCMOHHHX 3~eKtpOHOB K3¥epaRKCb C Ue~bD yTOQHeBKS 3Heprfti • 

• 



Ta<Snana N92 
145 

3aeprHH H OTHOCHT91lbHbl9 HHTeHCHBHOCTH y -nyqell npH pacna.ne Eu 

E1,Jtn :!¥ Et",Jt&l :IJ' EJ' ,Kaa .7¥ 

IIO 52,3,!5,0 753 5,0!,1,8 1284 9,2,!9,0 
192 9,5,!1,0 765 26,7,!3,0 1380 <9,1 
212 1,2,!0,3 839 6,5_!2,5 1420 21,4,!7,0 
253 .:: 1,8 850 <2,8 1620 <9,8 

261 1,8,!0,6 857 1.3,3,!4,0 1658 216,!20 
338 2' 6,!1 ,o 865 L 3 1805 18,2,!3,0 
347 1,5 870 6,1,!2,4 1860 < 4,2 
365 2,6_!0,8 880 2,4,!2,0 18?0 II,6,!3,0 
373 < 1 ... 894 1000 19 ... 7 < 2,8 
5II 60 '7,!2 ,3 958 < 3,6 1960 <. 2,8 
543 74,5_!7,0 1035 4,0,!2,6 1970 < 4,7 
656 242,!20 1240 8, 7,!4,0 1997 92,6,!9,0 

+ 
11ccne.nosaaae e -y H fJ - y -cosna.neaalt nposo.nanocb aa Topoa.nanbHOM. llleCTH

/22/ 
3830pHOM {J -cneKTpOMeTpe (pa3p91119HHe "'1% H CBeTOCHna-10%) H y -cneKTpo-

l 
J 

MeTpe c 512-KaaanbHhiM aMnnaTy.!lHbiM aaanaaaTopoM c KpHCTannoM Na J ( Tf ) • 
2 tn f 

(7,6 x 7,6 CM ) c paapellleHHeM He nHHHH c aaepraelt 661 K3B Cs .. 8%. 11ccne.nosan-

csr TeK~e cneKTp KOHBepcaoHHhiX aneKTPOHOB B o6nacTu aHeprull oT 80 .no 900 KaB. B aTHX J 
onbiTax HCTO'IHHK eaponasr 6bin nparoTosnea B KoneHrareHe xpoMaTorpaljlu'leCKHM Bbi.!le-

neaaeM aa Tep<Sae BbiX H30Tonos cnycTH 6 .naei! nocne paa.neneHHH B .[ly6He. 11CTO'IHHK .nnsr 

H3Mepeaasr 6hin nparoTosneH MeTO.!lOM aanhineHHH He aniOMHHHeByiO no.nno~Ky. B cneKTpe 
145 

KOHBepCHOHHbiX aneKTpOHOB KpOMe nHHHit Eu Ha6niO.nanacb nHHHH, npaHa.nne~amae es-
147 24N 147 35'14C 147 pona10 - 147, no-BH.!lHMOMy , o6ycnosneHHOMY pacna.noM Tb Gd --.. Eu 

tsr 147 
151 a 0 0031% 147 / 23/ 

a ae TonbKO a -pacna.doM Tb • Eu • Ha pac. 3 npase.neHbi cneKTpbi 

145 147 
e - y -cosnaaeHail KOHBepcaOHHbiX aneKTpoaos KilO ( Eu ), K 121 ( Eu ) a 

147 145 147 
K 197 K3B ( Eu ) c Y -cneKTpOM npa pacna.ne Eu + Eu • 11a pac. 3 BH.!lHO, 'ITO 

aneKTpOHbl KOHBepCHH KilO K3B COBfi8,!l810T C Y -KB8HT8MH C 3Hepraei! 543 H 894 K3B 
145 Eu • 

+ 
Aaanaa fJ - y -cosna.neHHil c noaaTpoHeMH B o6nacTH 3Hepralt 297- 303 K3B 

10 

--

Cao,.;aaa ra 

f;y o/.K • 10 
3 

Kaa a~r:cn. 

I 2 

Il0,9 4II;t6I 
I9I,32 201!50 
214,0 37,9!,15, 
252,7 >23 
257,0 I5,I;t6,8 
338,0 ~ro,3 

349,7 >I4,5 
364 12,6!,7, 
372 :>-21,3 
542,53 2,6.!,0,2 
654,06 ~,I;:O,I 
753,20 4,2;:2,2 
765,08 IO, 5!,1, 
839,40 ~,5!,1,3 
849,08 ) 7,5 
857,18 ,9!,0,4 
864,40 >I,5 
870,46 ,2;:0,8 

881,33 > 50 
894,32 2 72•) 

' 956,12 •5,5 
!035,2 ~ ,2;:5,4 
I240,I ... 0,26 
1284,1 >0,1 
1385,2 >0,04 
1423,9 0,35;:0,1 
1622,4 -o,I8 
1658,6 ,II;:0,1 
1805,1 0,38;:0,1 
~858,3 > 0,76 
1876,6 2,~,8 
fi946,9 > 0,21 

963,0 .... 0,17 
fL972,0 ~0,21 

997,2 1,33!0,: 

-

I) My~~fKUOJ~ROCTl 
orao•eanK K: 

..v r ~epexo,.; c < 



145 
pacnaJle Eu 

tr ,&all .7¥ 

1284 9,2!,9,0 
1380 <9,1 
1420 21,4!_7,0 
1620 <9,8 
1658 216!,20 
1805 18,2!,3,0 
1860 < ~,2 
18?0 li,6!,3,0 
1947 < 2,8 
1960 <. 2,8 
19?0 < ~. 7 
1997 92,6!,9,0 

:nOCb Ha TOpOH)lBnbHOM WeCTH

•CHna•10%) H y -cneKTpo-

TannoM Na J ( Tl ) ~ 
137 1 

aa Cs " 8%. HccneJloaan-

>rHll OT 80 JlO 900 K9B. 8 9THX ' 

a xpoMaTorpa<j>H'IeCKHM BbiJle-

IeHHSI a Jly6ue. HcTO'IHHK JlnSI 

H\JBYIO noJlno>KKy. B cneKTpe 

~ nHHHH, npHHa.a.ne>KamHe ea-

b 24 N 147 Gd 3S 'IIIC 147 Eu 

tsr 147 

Ha pHc. 3 npHae)leHbi cneKTpbi 

) , K 121 ( 
14 7 

Eu ) H 

Eu • Ha PHC. 3 BHJlHO, 'ITO 

C 9HeprHeJI 543 II 894 K9B 

TH 9HeprHJI 297- 303 K9B 

T a 6 ~ • n a 3 
CBOASaa ra6~-u& K03~KQK8BTOB BByrpeBBel KOBBepCKI 

f;y o/.K • 10 
3 TeopernecKKe 3Ba'leaaa KBK ~ .. ·I03) 

Kaa 3KCDo El E2 ~ III 112 

I 2 3 4 5 6 7 

II0,9 4II:;6I I48 776 33IO IOOO 87l0 
I9I,32 20I!50 39,8 I70 660 234 I320 
214,0 37,9!,15,5 30,2 I20 446 I90 832 
252,7 >23 20,0 75,8 245 I49 5!3 
257,0 15,I:;6,8 I9,1 74,1 239 liS 484 
338,0 ~Io,3 9,34 32,4 93,3 5I,3 193 
349,7 >14,5 8,52 28,8 83,I 47,9 I74 
364 I2,6!,7,5 7,77 25,1 74,I 42,7 I5I 
372 ,.2I,3 7,25 22,9 66 38,9 I38 
542,53 2,6!,0,2 3,I a, n 2I,8 I5,I 46,8 
654,06 ",I:;O,I 2,I 5,49 !3,1 9,55 26,3 
753,20 4,2:;2,2 I,55 3,98 9,I2 6,92 I7,8 
765,03 IO, 5!,1 ,9 I,48 3,8 8,5I 6,46 I7,0 
839,40 2. 5+1 3 ' - ' 1,26 3,16 6,76 5,25 I3,5 
849,08 > 7,5 I,23 3,09 6,60 5,I3 13,0 . 
857,18 ,9!_0,4 I,I9 2,95 6,45 5,0I I2,6 
864,40 )'I,5 I,18 2,92 6,3I 4,9I 12,3 
870,46 ~.2:;0,8 1,I6 2,88 6,24 4-86 I2,2 

88I,33 )' 50 1,!3 2,81 6,08 2,99 II,9 
894,32 2,72•) I,IO 2,72 5,75 4,52 II,3 
956,I2 •5,5 0,97 2,34 4,89 3,85 9,44 

!035,2 ~.2:;5,4 0,83 I,99 3,98 3,I6 7,59 
I240,1 ... 0,26 0,59 I,35 2,69 2,07 4,75 
1284,I ,..0,1 0,56 I,27 2,48 1,9I 4,36 
1385,2 >0,04 0,49 I,IO 2,II I,6I 3',63 
1423,9 P,35!;0,I9 0,47 . I,05 1,99 I,51 3,39 
I622 ,4 -<>,IS 0,38 0,82 I,50 I,II 2,45 
1658,6 ,II:;O,I5 0,37 0,79 I,4I 1,05 2,32 
I805,1 p,38!0,12 0,52 0,68 l,I9 0,87 I,9I 
~858,3 > 0,76 0,3I 0,64 I,I2 0,82 I, 78 
1876,6 2,Q:;D,8 b,3I 0,63 1,IO 0,79 I,74 
~946,9 > 0,2I 0,29 0,60 1,06 0,74 I,58 

963,0 ..,. O,l7 0,28 0,59 I,OI 0,72 I,57 
11972,0 ,..0,2I 0,28 0,58 I,OO o, 72 I,55 
997,2 1,33:;0,22 0,28 0,58 0,99 o, 7I I,5I 

I) lly~~rano•~•ocr~ nepexo~a c 3Beprael 
OtROBeHDK lr' : 1.. B I<: /..,• : lv.., 

1I0,9 onpe~e~esa no 
1 pa6ore /I5/. 

-.) t .nepexoA c 3Beprxel 894,32 npauar K&K qacrwR E2 /5/. 

II 

llyura-
no~.uocn 

8 

III t) E2 

E2,1I 
EI 

El 
El 

EI an E2 

El 
El 
E2 
III (E3) 

E2 (EJ) 

El (E2 ) 

El 

E2H) 
~ UB 112 
III UB 112 
El 

El 
El 
III 
El 
)I! 

112 UB ~ 

El 

El 
El 
III ( M2 ) 



/12/ 
TIOKaaan, 'ITO HallJH peaynbTaTbl TIOOTBeplK!laiOT OaHHble paOOTbl , TI03HTpOHbl C aHeprH-

eA 800+40 KaB npH pacnaoe 
- - 145 

145 
Eu HOYT Ha B030YlKOeHHblA ypoeeHb C aHeprueA 

147 
894 KaB (3/2 ) Sm a TI03HTp0Hbl TipH pacnaoe Eo COBTiaOaiOT C Y -KBaHTa-

MH c aHeprueA 120 H 200 K<IB, 'ITO TIOOTBepJKoaeT pe3yTibTaTbl paoOTb/
241 

• C opyroil 
147 

CTOpOHbl, H3 CTieKTpOB e -y -coanaoeHHA npH pacnaoe Eu C KOHBepCHOHHblMH 

aneKTpouaMH K 121 H K 197 Kaa cneoyeT, 'ITO Y -nepexoobr c aHeprueA 676, 932 H 957 Kaa 

uoyT ua ypoaeHb 121 KaB (512-), a y -nepexo.nbt c aHeprueA 602, 856, 881, 1199 H 
- 147 

1256 KaB HJ:lyT Ha ypoBeHb 197 KSB (3/2 ) Sm • HaMH Bbl'lHCneHbl 3KCTiepHMeHTanb-

Hble KOa~HUHeHTbl BuyTpeHHeA KOHBepCHHo npu npoaeoeHHH 3THX paC'leTOB TipHHHMaTIOCb 0 

'ITO y -nepexon c aueprueA 894,32 Kae HBn>leTCH 'lHCTbiM E2 nepexoooM 
151

• B Taon~V-
ue 3 npoaeoeHO CpaBHeHHe 9KCTiepHMeHTanbHb!X 3Ha'leHHA K03~~HUHeHTOB BHyTpeHHeA 

KOHBe pCHH C TeopeTH'leCKHMH H COenaHbl npeOTIOTIOlKeHHSI 0 MYTibTHTIOTibHOCTH 
145 

noe e HOpe Sm 

y -nepexo-

Ha OCHOBaHHH 3H&preTH'leCKOr'O oanaHca, oanaHCa HHTeHCHBHOCTH aHaTIH3a Y -cneKT• 
+ 17 14/ 

pa, cneKTpoa e-y , f3 -y - coanaoeauA, a TaKJKe aaanu3a y-y -coanaoeHHA ' 

npeonaraeTCH cxeMa pacnaoa 
145 

Eu ... 145 Sm • 113 cxeMbl pacnaoa cneoyeT, 'ITO nepexon 

c aaeprueA 894 Kaa cocTaBnHeT - 70% ua pacnao. 113 y -cneKTpa HaMH oueaeua oonSI 

TI03HTpOHOB 11a pacnao, pasHaS! 2,2%. 3aaS! OOTI!O TI03HTpOHOB, HOYIIlHX lla nepBblH B030yJK-
145 /12/ 

OeHHblA ypoeeHb H B OCHOBHOe COCTOS!HHe Sm KaK 25% H 75%, COOTBeTCTBeHHO, 

Mbl OUeHHTIII OTHOIIleHHe K / {3 + Ha ypOBeHb C 3Heprueil 894 K3B, paBHblM 80. 113 OTHO

W e HHS! K I {3 + = 3,5
1271 

c n eoye T, 'ITO nonS! aneKTpoauoro 3axeaTa e OCHOBHOe cocTOS!-
145 

HH e Sm COCTaBn>leT 5,8% Ha p a cnao. 

145 
B Taonuue 4 npuaeoe Hhl .uaHHbte o 3 a ceneHHOCTH y poeHeA Sm l! aHa'le HHH log fL. 

T a onHua 4 

3Hepru 
0 894 1005,2 1548,4 1622,4 1658,6 1805,1 tpoua 

Jt311) 

~ 3.3. 5,8 44,0 <1,8 22 <0,36 17,0 <0' 66 

~ fl ~ 1,65 0,55 - - - - -
P9 ft 8,7 7,3 .> 8,7 7,3 .> 8,9 7,2 .> a, 6 

-- ---

3Hegn1SI 

~~,~1" 1858,3 1876,6 1946,9 1963,0 1972,0 1997,2 

2% 7.3 ( 0,3 1,4 <0,14 < 0,27 < 0,37 7,6 

3% H• - - - - - -
4 rg ft I .> 8,9 78,3 > 9,2 > 9,2 > 8, 7 7, 4 

'-- - --~-

: 

12 

npeOTIOlKeHHhle BapH8HThl C 

Hb!X paoOTaX He 08!0T OOH03Ha'IE 

HHTOHCHBHb!X C aHepr'HSIMH 110, 

Y- Y -coanaoeuuA H yrnoabtX K• 

nepexon 110 Kae pa3MellleH a Ke 

Ha ocuoeaHHH e -y -coan 

pHBaTb ooa BBpHaHTa K8CK800B 0 

BBeCTH ypOBeHb C 9HeprHeA 10~ 

+ 
113 aaanu3a f3 -y -coanao 

KBaHTBMH 110 K3B, npH'lHHOA 3T 

H3 Tep6ueaoA ~paKUHH, npu uay~ 

nhlx aHepruA uaMH 6Mnu o6uapy: 
14~ 

H K 800 Kaa, npuuaonelKamue 

147 
npHMeCb Eu B HC 

149 
oa Tb a Tep6ueaoA ~paKt 

147 Tb 24 MHt;, 147 Gd ~ 

B HallleM HCTO'lHHKe OTHOIIleHue 

K 121 ( 
147 

Eu) H K 110 (
145

Eu) 

Ha OCHOBBHHH 3KCnepHMeH1 

(2760+ 40 Kae) H aaoeJKHO onpeJ 
- 145 

894 K3B Sm cneoyeT , '11 

1870 Kae HBTIS!IOTCS! npSIMblMH ne 

HO, KaJKObiA H3 HHX onpeoenSieT 

CxeMa pacnaoa npeonarae1 

xonoa. B cny'lae aeonaoaHa'!Hor• 

JKeauro nepexooa, nony'leHHOMy " 

Mb!M nepeXOOOM B OCHOBHOe COC 

c aaeprHSIMH 894; 1548,4; 1658, 

3THX ypoeaeA TIOOTBeplK.QaeTCS! H 

ypOBHH C aHepr'HHMH 1005,2; 16: 

2111,1~ 2134,1; 2192,9; 2206,9; 

2426,2 K3B, 

145 
11CXOOS! H3 MOOenu S!OepHbt: 

Sm , cooepJKalllero oouH He 



2/ 
, ll03HTp0Hbl C 3HeprH-

oseHb c aHepraeA 

COBll81l810T C Y -KB8HT8-

960Tb/241. C apyroll 

C KOHBepCHOHHblMll 

aHepraei\ 676, 932 H 957 K3B 

02, 856, 881, 1199 H 

if:CneHbi 3KCnepHMeHT8nb-

pac~eTOB npHHHManocb, 

nepexonOM 
151

, B Ta6na-

lHeHTOB BHyTpeHHell 

'HllOnbHOCTH y -nepexo-

HOCTH aHanaaa y -cneKT

,_y -COBllSileHHil/7'
141 

31!8 cneayeT, ~To nepexon 

'P8 H8MH oueHeH8 nonS! 

·wax H8 nepBbii! sro6yJK

H 75%, COOTBeTCTBeHHO, 

• p88Hb1M 80. VIa OTHO-

:aaT8 B OCHOBHOe COCTOSJ-

145 
Sm 11 3 H8~eHHH log fL 

1658,6 1805,1 

17 ,o <0' 66 

.. -
7,2 >8,6 

72,0 1997,2 

),37 7,6 

3,7 7, 4 

.., 

I 

1 

0 6 c y JK · n e H a e 

145 
npennolKeHHble B8PH8HTbl CXeMbl pacnan8 Eu .. 145 Sm B p8Hee BbmonHeH-

HbiX p860T8X He ll810T OllH03Ha~iloro paSMeweHHH HeKOTOpblX nepeXOilOB, B TOM ~Ilene 

HHTeHCHBHbiX c aHeprHSIMH 110, 191 11 543 KSB, B OnHoll HS pa6oT
1141 

npH uccnenosaHHH 
145 

Y- Y -COBnaneHHI! II yrnOBbiX KOppen HUH I! B Eu 6biDO CnenaHO yTBeplKileHue, ~TO 

nepexon 110 K3B paaMeweH B K8CK8ne 110-543-894 xas, a He B K8CKane 543-110-894 xaB, 

Ha OCHOBaHHH 
1281 

e -y -cosnaneHHll (pac, 3) u y-y-cosn8neHull cnenyeT paccM8T-

pHBaTb 068 BapHaHTa KaCKanOB, OnHaKO 113 68D8HC8 HHTeHCHBHOCTel! npennO~THTenbHee 

BBeCTH ypoBellb C 9Heprael! 1005,2 K3B H paCCMaTpHBaTb BapH8HT KaCKana 543-110-894K3B, 

+ 
VIa aHanaaa f1 -y -cosnaneHHil TPYilHO 6b1no oueHHTb cosnaneHue noaaTpoHoB c y -

145 
KB8HTaNH 110 K3B, npH~HHOI! 3TOMY SIBHDOCb TO, ~TO B HCTO~HHKe Eu , BblneneHHOM 

11 3 Tep6HeBOI! IjlpaKUHH, npH HSy~eHHH CneKTpa KOHBepCHOHHbiX aneKTpOHOB B o6naCTH Ma-

nb!X 3HeprHll HaMil 6binH 06HapylKeHbl HHTeHCHBHble Dl!HHH 
147 

K 121, K 197, K 601, K 676 

H K 800 xas, npHHanneJKawHe Eu. 

147 145 
npaMeCb 

149 
Eu B HCTO'IHHKS Eu , nonyqeHHoro B peaynbTaTe a -pacna-

a a Tb s Tep6Hesoll IjlpaKUHH, o6ycnosneHa, no-BHil~MoMy, uenoqxoll 
147 Tb 24 Mil; 147 Gd 35 qac 1<\Z 151 a 0,003% 

- · Eq., a He TonbKO pacnanoM Tb 
147 /23/ 

Eu 

B HaweM HCTO~HHKe OTHOWeHHe HHTeHCHBHOCTell DHHHll KOHBepCHOHHbiX aneKTpOHOB 
14 7 145 

K 121 ( Eu) 11 K 110 ( Eu) 6hinO paBHO 4: 1 COOTBeTCTBeHHO. 

145 
Ha OCHOBBHHH axcnepHMeHTanbHO onpeneneHHoll paaHOCTH Mace Eu 

145 
Sm 

(2760+ 40 xas) 11 HaneJKHO onpeaeneHHoro nepsoro soa6y>KneHHoro ypoBHSI c aHepraell 
- 145 

894 K9B Sm cneayeT , qTo see Ha6nJOnaeMbie nepexon~>I c aHeprHell 6onbwe 
145 

1870 K3B HBDHIOTCH npHMbiMH nepeXOnaMH B OCHOBHOe COCTOSIHHe Sm 11, CnenOBaTenb-

HO, KalKilblll 113 HHX onpenenSieT llODO>KeHHe ypOBHSI, 

CxeMa pacnana npeanaraeTCSI TBKJKe Ha OCHOBBHHH cyMM a paaHocTe,j! aHeprall nepe

xonos. B cnyqae HeonHroHaqHoro paaMeweHHSI nepexonos npenno~TeHne oTnasanocb nono-

>KeHHIO nepeXOil8, nonyqeHHOMY 113 CYMMb1 0 B KOTOpOI! OllHO ll3 cnaraeMbiX SIBDSIDOCb npSI-

MblM nepeXOilOM B OCHOBHOe COCTOSIHHe 145 Sm • npu 3TOM npHHHM8DOCb, qTo YPOBHH 

c aHeprHSIMH 894; 1548,4; 1658,6 H 1997,2 Hane>KHO ycT8HOBneHhi p8Hee. CymeCTBOBBHHe 

3THX ypOBHell llOilTBep>KnaeTCH H8Wl1Mll ll8HHbiMll 0 KpOMe 3TOrO H8Mll BBeneHbl cnenyJOWHe 

ypOBHB C 3HeprHSIMH 1005,2; 1622,4; 1805,1; 1858,3; 1876,6; 1946,9; 1963,0; 1972,0; 

2111,1;· 2134,1; 2192,9; 2206,9; 2257,7; 2276,4; 2291,8; 2329,0; 2340,9; 2387,7 B 

2426,2 K3B, 

145 
VlcxonSI ua MOnena SlnepHbiX o6onoqex cxeMbi M8Aep, OCHOBHOMY cocTOSIHHIO Slnpa 

Sm , conep>Kamero OllHH HeliTpoH cnepxa8nonHeHHOll o6onoqxa ( N= 82) , cn e.uyeT 

13 



npHllHC8Tb KB8HT0Bbl8 XapaKTepHCTHKI! 
141 

b 9/2 HfiH f 7 12. C apyroil CTOpOHbl , y cocea-

HHX !!Jlep 
143 

60 Nd83 58 Ce 83 
/25/ 

3KCnepHMeHT8fibHO 

H 
147 149 

Sm, Sm CfiHHbl OCHOBHbiX COCTO!IHHli on-

peaeneHbl 
145 

H paBHbl 7/2-• no3TOMY OCHOBHOMy COCTOmmiO 

Sm npeJlfiO'ITHTQfibHee npHnHCBTb KBBHTOBble XapaKTepHCTHKH f 7/2, no MOJlQfill 
145 

o6onO'IQK CXeMbl Mal\ep OCHOBHOMY COCTOSIHHIO Eu (Z=63) cneayeT npanHCBTb KBBHTOBble 

xapaKTepHCTHKH d 5/2 , 

Ha OCHOBBHHH HBIIIHX 3KCnepHMQHTBfibHblX JlBHHbiX H" pa60T 
17

•
141 

ypOBHH C 3HeprH!I-
- + 

Mil 894 H 1584,4 K3B HMeiOT KBBHTOBble xapaKTepHCTHKH 3/2 H 3/2 0 COOTBeTCTBeHHO, 

3KCnepHMeHT81IbHO nony'IeHHbiQ K03cjxpHUIIeHTbl BHyTpeHHeil KOHBepCHH y -nepeXOJlOB 

H 3HB'IeHH!I log ft fi03BOII!IIOT TllKlKe 11pl!IIHC8Tb ypOBH!IM C 3HeprH!IMH 1005,2; 1622,4; 

1658,6; 1805,1; 1858,3; 1876,6; 1997,2 K3B KBBHTOBble XapaKTepHCTHKH 1 /2-, 9/2+, 5/2-, 

(5/2-), (9/2-), (1/2+) H 7/2-, COOTBeTCTBeHHO, 

• KaK BHJlHO H3 Ta6naUbl 4, na6niOaaeTCSI 6on&moe 3HB'IeHae log ft JlfiSI OCHOBHOrO 
145 

COCTO!IHHH Sm , pasuoe 8 ,7 Jlll!l OJlHOKpaTno aanpemeuuoro n epex oJla. OanaKo 
/26/ 

H8 OTibtTe 
r 45 · 

Jlfill !!Jlpll Pm , H3XOJlSI!llerOC!I B nepeaHeil o6n aCTH OT CtjlepH'IeCKHX K Jle-

tjlopMHpOBBHHbiM !!JlpBM, Ha6niOJlllfiOCb TllKlKe 6onbll10e 3HB'IeHHQ log ft , paauoe 8 ,8 

anst OCHOBHOf'O COCTOSIHHH. 

B aaKniO'IeHHe aBTOpbl BblpalKaiOT 6naroaapHOCTb K.H. fpoMOBY aa uenHble aaMe'Ia 

""" l! JlHCKYCCHIO, H . A . fle6eaeay 38 npHrOTOBneHHe IICTO'IHHKOB H A . nanTBK 3a y'laCTHe 

B o6pa60TKe pe3yn&TBTOB. 
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