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0 n03HTPOHHOM PACnAnE Eu 

·:":.~~!:.:.~I 
6H&JU10TEKA ' 



;I 

I. B B e A e a a e 

145. 111 
PacnaA aaoTona Eo , OTKpbiToro B 1951 rOAY XoclxllOM H npyrHMB , Aonroe ·Bpe-

MH nocne OTKpMTHB He 6Mn Hall9*HO HAeHTR~RJlHpoBaH. fnaBHaH TPYllHOCTb, C KOTOpoA BCTpe-
145 

~an&c& RccnenoBaTenR pacnaAa Eu , aaxmo~anac& B TOM, ~To He yAaBanoc& nony~HTb 
146 

Eu STOT R30TOD B 'IRCTOM BRAe, a ORWb B CM9CR C R30TOOOM , BpeMH nonypacnana 

xoToporo cocTaBnaeT 4,6 AReA. BnRaxae aaa~eHHH nepRona nonypacnaAa xpaAHe ocno*HHnR 
145 

HCCOe~OBaHRH R OpHBeDR K TOMY, ~TO R30TOD Eu 6&10 Hane*HO RJl9HTR~RilRpoBaH TOObKO 
121 

B 1959 R 1960 r.r. B pa6oTaX fposepa R BaWRDOBa H 
131 

AP· • BMnH RccneAoBaHM cnexT-

pbl XOHBepcHOHHMX 309XTpOHOB, cneKTpM y - ny~eA, cnexTpM y ·y - coBnaAe-

HRH R yrnoBhle KOppeDHJlRH Y - ny~eA, Ha OCHOBaHRR STRX pa6oT, ~RCDO KOTOpMX COC-
~ us 

TaBOReT Y*9 CBhlW8 20 • 6Mna paapa6oTaHa cxeMa pacnaAa Eu • nepBaH cxeMa ypoB-
145 151 16-81 

seA Sm , npenno*eHHaH B pa6oTax AHTOB&eBoA R Ap. R AnexcaHnposa u np. 
141 191 I 101 

6&108 YTO'IH9H8 B paooTaX )f(eneBa , ABOTRHOA R Jlp, R .neMeTpa R Jlp, • 

145. 
noa&TpoHbl npR pacnaAe Eu , O*&Jla9MM9 DO CRCTeM8TRX9 3HeprRA 6eTa-pacnaAa, 

I 111 
BnepB&Ie 6&1.1IR o6Hapy*eHhl B 1 959 r. B pa6oTe )f(enesa a np. • B npenapaTe, conep*a-

weM eBpoOReByD ~paKJlR~, 6biOR BaAAeHhl TpR KOMDOBeBThl 003RTpOHBOrO cneKTpa, KOTOphle 
145 146 

aBTOphl STOA pa6oTbl cMorn& npaBRn&ao npRDRcaT& R30TonaM Eu a Eu B 6onee 
I 121 146 

noa.llBeA paooTe • HM yAanoc& nony'IRT& RaoTon Eu B ~RCTOM BHne, B&IAenSIR ero R3 
145 

raAODRBReBOA ~p8KilRR, B KOTOpoA He OpRCYTCTBOB80 Gd ( 1% • 25 MBH), noaH-
146 145 146 

TpoBHhlA cneKTP Eu 6Mn Bhl~Teu R3 cyMMapHoro noaRTpOHBoro cneKTpa Eu + Eu • 
+ 

{1 - CD8KTpa, OTHOCHWR9CH K pacnaAy BMnR o6uapylKeBbl nBe KOMnoueHTbi E 
145 

u , 

R onpeneneHhl HX RHTeHCRBHOCTR Apyr OTHOCRT80bHO Jlpyra R DO OTHOW9HR~ K K -xou-

lllpcROHBCA OHBHH y -nepexoAa 893,3 K3B. 
1131 xxl 

B paooTe cllpll.llMaaa R AP· ( TpeT&R pa6oTa, conep*amaa cBeAeHRII o noaRTpoHax 

us 
Eu , ecT& B pa6oTe 

xl 
06ao,r. r6oT, DOCBIIW8HHblX RCCD9llOB8HH~ pacna.Qa 

)!(. T. )f(eneBa 4 • 

xxl 1131 
~ paooTe 6blno R3Mepeuo caMoe TO'IHOe no cax nop aaa~eaae BpeMeHR nonypac-

nana Eu 1 5 , paBuoe (5,95~0,1) naeA. 

3 



145 
Eu aTOT B30TOD 6b!Jl DODY'I8H B 'IBCTOM BBil8 D,.TeM o6ny'I8HBH Sm 144 DpH p8CD8Qe 

a -'IBCTBUBMH H Docnellymmero paaQeneaHH B30TODOB aa MacceDapaTope. AsTopM aToll pa-

6oThi onpellenHnH COOTHOW8HH8 HHTeHCBBHOCTeft U03BTpoHOB DO 8HHBrBDSIIlHOHHOMY UHKY y -

cneKTpa Jl K -X ny'leA, pasHMM I%. Ha aTOM ocaosaaaa oau Cllenana BMBOil, 'ITO pac-
145 

nan Eu ocymecTBnHeTcH B I% scex cny'laes 'lepea 13+ ·- pacnan . 

HacTOHWBH pa6oTa HMena nen&ID YTO'IHHTb rpaHB'IHMe aaepraa xoMnoaeaT D03BTpoaaoro 

cneKTp8 H HX HHT9HCHBHOCTH, 8 T8KJK9 UpHMbiM aKcnepHMeHTOM Jl8Th OTB8T H8 BOUpOC, H8 
145 145 

xaKae yposaa Sm npoacxollHT noaBTpoHHMA pacnaQ Eu • HawepeaaH npOBOilBnac& 

H8 MarHHTHOM ,1 -cn9KTpOM9Tp9 C TpeXKpBTHOA ¢QKyCHpOBKOft DY'IK8 H C UOMOWhiD CUHH-

THJlllHUHOHHOro ·Y -cDeKTpOM9Tp8 TpoiiHMX COBD8J:l9HHA. 

2. HaMepeaBH B peayn&T&Thl 

PanaoaKTHBHMe DpeDapaTM Eu nnH aawax accnenosasaA 6MnB Dony'leHM DyTeM o6-

ny'I9HH!I Ta -MBW9HR H8 CHHXpoURKDOTpose B ny6se DpOTOHBMH C aaepraeA 680 Mas R 

Docnenymmero paaneneaa11 Dponyxros rny6oxoro pacmeDnesRH sa Ta 

<j>HH. 

M9TOJ:IOM XpDM8TOrpa-

nn!l accnenoB8HBA Ha CllBHTRJlJlHilROSHOM CD9XTpoMeTpe Eu DpeDapaT 6Mn SMnenes 
145 147 

H3 Tb 
Tb149 

-<jlpaxuaa, rile Eu a Eu saxaDnHnBIDTC!I scneQCTBBe a -pacnana 
151 147 

( 1 ~ - 4,1 '18C8) B Tb ( T ~ = 1 7 '18C) npHM9CB Eu H3MepesaMe no 

BKTHBHOCTH COCT8BDSIDB 7%. 

nn11 HCCD9!10B8HHA H8 M8rHHTHOM CUeKTpOM9Tpe 6b!JlB RCD0Dh30S8Hhl J:IB8 HCTO'IHBK8 0 

145 146 
B nepsoM"conepJKanac& sell esponaesaH <j>paxnaH c H30TOH8MH Eu (5,9 Jls), Eu (4,6ns), 

147 148 149 /4/ 149 
Eu (24 na), Eu (58 na) a Eu (120 llB) • Eu ae naeT sxnana s no-

147 148 
3HTpOHHblft CU9KTp, 8 BKD8ll Eu a Eu MOJKHo ua-aa ax 6on&woro speMesu nonypac-

146 
Eu 6bin B3rOTOBD9B HCTO'ISBX, COJ:teplK8WHA U8!18 nerxo OUpenenBTho nn11 OU9HKH BXD81l8 

146 
TOnbKO Eu , BbinenessMA ua Gd -<jlpaxnaa, O'IBmessMA oT Eu Docne Donsoro 

w ~ 
pacnana Gd ( T ~ • 25 MBa). Ha!loepeHBH aa'lanac&, xorna saxoDasmaAcH Eu 

HBXO!IHDC!I s P81lH08XTHBHOM passoseCHH c Gd 
146 

PeaynbTBTbi uccnenosasaA sa MarHHTHOM cDeKTpoMeTpe aao6paJKeHM sa puc. I. fpa

<!>ax Kropa yxa3bl&aeT aa cymecTsosaaae nsyx KOMnosesT c rpaSH'IHMMB aaeprBHMB 

1740 ~ 40 H 800 + 40 Kas. nn!l OU9SKB HHTElSCBBHOCTell 6MnH DODy'I9HM cnenyiDWH9 COOTHO-

weaR!! nnowanell: 

S p+ -aoo s.s+-174o =
2
,5 

s p+-800 

s ,6 +- 1740 = 5,5 
----=2,2. 

S K - 89 8 S u - 89 a 

Cyn!l DO p83HHUe M9lKllY rpaS!I'IHb!MH aaeprHHMH KOMUOH9HT 1740+ 40 H 800+40 KaB, pas-

4 

,,< 

•m,, 

t 

II 

•t 
~: 

soli 940 + 80 Kas, MOJKRO Up91lDOJl0lKHTh0 'ITO JKeCTK8SI KOMDOH9ST8 BJ:teT B OCHOBHOe COCTOSIBBe 
145 - 145 

Sm , a M!lrKaB - sa DepsbiA soa6yJKJ:teHHbiA yposea& Sm c aaeprxeA 898,8 Kas. 

nna DOilTSepJKJ:t9HHB aTOrO npe):tDODOlK9SHH Mbl HCCneJ:tOBaDH TpOIISb!e COBU8J:t9HR!I M9JKJ:ty 8RHH• 

rBnHilBOHBMMH y -KBaSTaMR c aaeprsell51.1 xas a KBaHTaMs scero y -cnexTpa. Bnox-

CX8M8 BCUOJlh3088SHOII 8DU8p8Typbl R306paJKeS8 H8 

/14/ 
oDBcas s pa6oTe • Paapewammee speMH cxeMbi 

puc. 2. npBSUBU Jl9i!CTBB!I 8DUapaTyphl 

COSU8J:l8HHSI COCTllSDSIJlO r • 8.10-8 C9Ko 

neTeKTOpbl I B Jl COCTOHT R3 ¢QToaneKTpOHHblX yMHOJKRTenell THUS <1>3Y-1 C H KpscTanna 

Na J ( Tl ) paaMepoM 4,0 x 4,0 eM, a neTeKTop III - aa <j>oToaneKTpoaaoro yMHOJKBTenJI 

TBD8 M12 FS 100 H KpHcTanna NaJ(TI) pa3MepoM 7,0x5,0 CM. 3aepreTH'I8CK09 paapewe-
137 

HB9, B3M9peHHOe DO Y -IIBHBB 662 KaS H30TOD8 Cs , COCT8BDSI9T 8 , 9 B 11% COOT-

seTCTBeHSO. Bee neTeKTOpbl 6bmB aamameHbi npyr oT npyra csaanosbiM nornoTuTeneM. Pac

CTO!IHBe MeJKilY HCTO"HBKOM B neTeKTOpBMH 6MDB p8SHO 5 CMo npOSOQBDHCh J:(Ba ODbiT8 C pa3-

HOA opaeaTauaell JleTexropos Jlpyr oTaocaTenbHO Jlpyra. B nepsoM ODbiTe JleTeKTOpM I a 11 

o6pa3088JlB yron 180°, a Q9T8XTOp Ill DO OTHOW8HHID K HBM - yron 90° • Bo BTOpDM, T8X 

H83b!B8eMOM ¢QHOBOM 0Ub!T8 see TpH QeTeKTOp8 o6p830S8JlB CBCT8MY Tpex KOOpllBH8T C yr-

0 ' 
JlOM 00 MeJKJ:ty OCHMHo 

Y -cDexTp TpOIIHMX cosDaQeaall aao6paJKeH aa pac. 8. Oa HSnHeTcH pa:JaaneA llSYX 

cnexTpos, nony'leHHMX Dps yxaaaHHbiX sbiWe opaeaTSUBHX JleTexTopos. TaxHM o6paaoM, Shl

'IBT&IDTCH T8 TpOiiHM8 COSD8Jl8HBB, KOTOpb!9 6MnB Sbi3S8Hhl KOMUTOHOSCKSIM paCDpell8D9HB9M 

DOll DRK8MH 511 xas S xaaanax I H 11. HallO OTM9THTh, 'ITO ¢QHOSMII CD8KTp COCT8SJlH9T 

DO C'leTy M9HhW8 5% nepsoro cnexTpa. 

KaK SBilHO H3 pBCo 8, CU9KTp Tpol!Hb!X COSUBJleHBII COJl8plKBT OllHY y -nHHHID c asap-

raeA 800 ~ 20 xas, xoTopym cne11yeT npanacaT& nepeXOilY c aaeprsell 893,3 xas. KpoMe 

TOrO aa6niDQ8eTCH B paftoHe 120 H 20() KaS UOSb!W9HB9 C'I9T8, yK83biB8IDW'-'! HB H8JlH'IH9 
147 147 

aaoTona Eu s aaweM HCTO'IHBKe. <l>opMa cnexTpa y -xsaaTos Eu , cosnanam-
/27/ 

WRX C U03BTpoHHbiMB p8CD81l8MB, B3S8CTR8 H3 pa60Thl , rile ORB 6b!Jl8 B3Mepeaa H8 TOM 
147 

JKe Dpa6ope a s Tex JKt3 ycnossHx. Y'IBTbiB8H sxnall Eu B a<j><j>eKTBsaocT& sceA aawepB-

Ten&HOft CBCTeMbl, MM ODpenenBnB BHTeHCHSHOCTb 

C llBYMII 8HHBrHnHUBOHHMMB KB8HT8MB, p8SHOII ( 25 + 

DepeXOil8 893,3 KaS K 'IHCDY D03HTpoHHblX p8CU81lOS 

y -nepexolla 893,3 xas, cosDallammero 

4)%. nna aror'o 

N f3+ ( Eu 145 ) • 

Mbl OTSeCnB ¢QTOBKJl8ll 
145 

N~ ( Eu ) 

asnHeTCH peayn&TaTOM SM'IBTBHBH 'IRena llBOIIHhiX cosnaQeasll MeJKJ:ty JleTeKTopaMB I B II 
0 0 147 

s reoweTpBHX 180 a 90 , y'IBTbiBBH sxnall Eu BsBilY Toro, 'ITO nocne SM'IBTaHBB ae-
147 ' 

Eu CDeKTp TpOI!HblX COSU81l9HBII COJleplKBT TODbKO OllHY 
145 6on&woro sxnalla 

y -nBHHID 

C aaepraeft 893,3 xas B SBBilY TOro, 'ITO S CX9M9 yposaell Sm H9T B30MepHhlX COCTOII-
-8 + 

HHII C Bp9M9H9M lKB3HB 6on&We 3,10 cex t norH'IOH sy~oll, 'ITO OCTBSWUeCH (75+ 4)% f3 

paCD8J:(OB CD91lY9T OTHeCTH B OCHOBH09 COCTOSIHB9 Sm 

nnH DpOB91l:HB!I 8H8DH38 BHTeHCBSHOCT9ft B CX9Me paCD81l8 

145 
Eu aaM aeo6xonaMo 

3H8Th 'IBCDO ~ -pacnanos aa OllHH pacnan. C aToll uen&ID Mbl accnellosana 

5 



11anbuellruHA paenaA aarnero HeTO~HHKa a neno~Ke Eu 145 .. Sm 145 .. Pm 145 H8 euHHTHnna-
/25,26/ 

u11oHHOM eneKTpoMeTpe: HaaeeTHO , ~To paena.t~ Sm 145 145 

(92 + 4)% enyqaax ua ypoeeub e sHeprHell 61,3 KSB 

145 

.. Pm npoHeXoJlHT B 

Pm 
145 

a 8% - B OeHOBHOe eoeTO>IIIHS 

Pm • EenH H3MepaTb nnomallb noll ¢oTonHKOM 
145 s 145 

y -nepexoAa e sneprRell 893,3 KSB R 

nocne nonHoro paenaAa Eu a m nnomallb noll (jloTonaKoM y -nepexoAa e SHep-

r 11el! 61,3 KSB, MOJKHO paeq&T8Tb ~Reno y -nepexOJlOB e SHeprael! 893,3 KSB H8 OJlRH pee-
145 

nail Eu no (jlopMyne: 

s 8111 u (l+a898) 
-- _:_u_ ---

>. a 
X = y 

s81 una (l+aet) (>.;->.,) 

( e ·>-1 a -e 
->. ' a a 

e·>-ttt 

B sToll ¢opMyne AelleTBHTenbHbl enaJlyiOmae o6oauaqeHaa: 

S - nJIOill8Jlb DOll ¢oTODHKOM, 

U - sq.q.eKTIIBHOeTb peraeTp8DRH 0 

a - nOJIHWll KOs(jl(jJHUBSHT BHyTpeHHell KOHBepeHH, 

145 145 
>.. 

1 
H A 

2
- noeTOAHHbte paenaJla H30Tonoa Eu H Sm , eooTBeTeTaeHHO, 

145 
y -

•mcno nepeXOAOB e SHepraell 61,3 KSB H8 OJlRH paenaJl Sm I p8BH08 0,92 ~ 0,04, 8 

peaynbTaTe Mbt nonyqi!JIH aaaqeaHe X = 0,68 ~ 0,14 0ruH6K8 eoeTBBJIIIST 20%, OH8 

CBH3aua rnaBHbtM o6pa30M e nor_peruaoeTAMH npH onpeAeneaHH ¢oTonnomaAell. '{Reno 
145 

fj +_ 

pacnHAOB H8 OJlHH paenaJl Eu MOJKHO Tenepb BblqHeJIHTb e noMOillbiO aenH~HHbl X H 

COOTHOlll9HHA Sf3+ /S K89B 0 onpeAenABillHXeA H8 M8rHHTHOM eneKTpOMSTpe e TpeXKp8T-

HOH q.oKyCHpOBKOll, 

npoH3BeAeHHbtll auanHa y -cneKTpa 

/10/ 
eneKTpa e--pa6oTe B o6naeTH Ey ~51 1 

145 
Eu 

KSB. 

nOATB8plKJl88T pe3yJibT8Tbl 8H8JIH38 

3, 06cylKJleHH8 peayJibT8TOB 

>"" 

Pe3ynbT8Tbt HarnHx onbtTOB no {3+ -paenaAy no3BOJIAIOT AOBOJibHO TO~Ho onpeAenHTb 

145 145 
3HeprHIO pacna}la Eu .. Sm • 0Ha eoeT8BJI>I8T 2760 ~ 40 KSB. no eHeTeMaTBKe aHeprHA 

p -paenaJla OlKHJl810TCA 3H8~8HHA 3342,2777, 3028,2933 H 2780 KSB B eoOTBSTeTBBH e 

- /16-20/ 
paooTaMH 

YqHTblBBA onpeJleneHHbl8 H8MH eoOTHOill8HHA HHTeHeHBHOCTel! KOMnOHSHT U03BTpoHHOrO 

PBCUBilB, Mbl npOH3B8JIH 8H8nH3 HHT8HCHBHOeTell B CXSMS paeD8Jl8 
145 

Eu 

8H8Jlll38 Mbl B3AJIH exeMy ypoBHell 
145 

Sm C R3MeHeHHSIMH 1 BB9ll9HHbiMH 

, B oeHoay SToro 

a pa6oTa/
4

• 101 

I pHC, 4), HHTeHCHBHOeTH 
/10/ 

y -nepeXOJlOB0 H3M8p8HHblMII B pa60T8 H B Barnell pa6oTe 
145 

Ha CUHHTHnJI>IUHOHHOM eneKTpOM8Tpe B ~HeTOM npenapaTe Eu , KOa(jlq.HUHeHTbl BHyTpeH-

" /15/ 
H8H KOHB8pCHH nepeXOJlOB no T86JIHU8M B eoo'J'BeTeTBHH e Jl8HHWMB no KOHBepeHOHHblM 

/4/ /9/ 
JlliHHHM H MYJibTHUOJibHOeTell nepeXOilOB 83 pa6oT B , nony'I8HHblS HHTeHeHBHOeTR 38-

C8JI8HHH ypoauell Sm 145 
H COOTB8TCTBYIOillHe HM 3H8qeHRA 1gft nepeqHeneHbl B T86nR-

ue I, 

6 

~~~ i 1 i 
' \~ ,', 

1:,;1 

\~llilf 

I 

-~~ ., ·' 

ll ., 

1
'!1, 

-~ 
1 I 
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~ 

tf 
'I" 
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I 
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I 
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I 

•li 
¢ 

;;I 
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E ypOBSHb 

(xaa) 
0 893,3 

Ta6nHua 

1436 1546 1626 1656,7 1878 1996 2380 

!l a.a. 3,6 

1,0 

8,9 

8,9 

41,0 

0,35 

7,5 

8,0 

3,6 17,0 1,6 19,0 2,6 9,8 1,3 

!l {3+ 

I g (ft) 
3.3. 

lg(ft)p+ 

8,3 7,5 8,5 7,4 8,0 7,3 7,0 

no H8illeMy 8H8JIH3y 3HaqeHB8 Jln>l HHTSHeHBHOeTH y -nepeXOJl8 C 9Heprllell 893,3 KSB 

/13/ 
a npoueHTHX H8 OJlHH paenaA coeTaanaeT 68%, B pa6oTe 4>pHJlM8Ha a Jlp, 6btno onpeAe-

neHo OTHOillSHHe HHTeHeHBHOeTH 3TOrO JKe nep8XOJl8 K HHTSHCHBHOeTH K-X nyqell, p8BHOS 

0,60 , Ecna B 3TOM OTHOillSHHH yqeeTb JlOnlO HHTSHeHBHOeTH K-X -nyqel!, Bbt3BBHHoll BHYT· 

peHHSl! KOHBSpCHH H8 K -o6onoqKy, TOrAH nonyqaeM 3HaqeHHe 0,63, KOTopoe HaXollHTca 

B xoporueM eornaeHH e H8illHM 3aaqeHHeM 68%. 

161 145 
B pa6oT~ AneKe&HJlpoaa H AP· 6btJI eeeAeH B exeMy paenaAa Eu ypoeeab e 

saeprHell 1004,2 Kaa, pa3p>IJKaiOmHi!C>I nepel<OJlOM 110,9 KaB Ha ypoeeHb 893,3 Kaa. npeAno

naranoeb, qTO KOMUOH8HT8 {3+ -paena)l8 C rpBHHqHoll SHeprHel! 800 KSB H8Dp8BJIOH8 H8 

OllHH H3 ypoaHell 893,3 HJIH 1004,2 Kae. TaKoll BbiBOJl 6btn TOrJla B03MOJKeH, noToMy qTo 

+ I 12/ 
rpaHR'IHH>I aHeprH>I aToll f3 -KoMnoHeHTbt onpeaen>lnacb paBHoll 730 + 100 Kaa • Pe-

3YJibT8Tbl HBillHX H3M8p8HHll UOK83blB8IOT, qTo 60Jibill8>1 AOJI>I U03HTpOHHblX pacnaAOB COBna-
147 

Jl88T C y -KB8HT8MH e SHeprHell 893,3 KSB, H qTO UOCJI8 BblqHT8HH>I BKJI8A8 Eu He 

OCT88TC>I COBU8A8HHll C y -KB8HT8MH C aaeprHel! 110,9 KSB, H3 H8illHX opbtTOB CJI8AY8T 
145 

TaKHM o6pa3oM, qTo ypoaeub 1004,2 Kaa, ecnH on aoo6me B036YJKAB8TC>I npa pacnane Eu 

H ecnH on ue H30Mepnbtil, ue aacen>leTc>l {:: +-paenaAOM, B pa6oTe lleMeTepa H llP.' IO/ 
145 

6btno noKaaaHo, qTo STOT ypoaeub, no-BHAHMoMy, He B036YJKJl&eTea npH pacnaAe Eu 

HnTepecHo cpaBHHTb aKcnepHMenTanbHbte 3HaqenHa K/fj + Ana ypoaHell 0 H 893 Kaa 
145 /23/ 

Sm e TeopeTHqecKHMH no Ta6nHn8M 3btpaaoaoll , CooTaeTeTBYIOill118 3HaqeHHA npH-

aeAeHbl B Ta6nHUS 2. 06pamaeT HB ce6a BHHMBHHe llOBOJibHO 6onbill08 paCXOlK!l8HH8 Teope

THqecKoro H SKCnepHM8HTBJibHOro 3HaqeHHll K/fj+ - Ha ypOB8Hb e aaeprHell 893,3 KSB, 

(Ta6naua 2). 

E ypoaeab 

(KaB) 

0 

893,3 

(K/p+) Teop. 

no /23/ 

3,4 + 0,4 

28 + 0,5 

T a 6 n H u a 2 

(K/p + a\ccn. 

7 

3,4 

120 

( K /fl+~Kcn. 
+) 

(K/p Teoo. 

4,3 



145 
MolKHO npeJlnonaraTb, 'ITO RJlpa 63 Eu 82 

145 
a62Sm 83 H8 ll&4JopMapoB8Rhl a 'ITO KB8R-

TOBbl& xapaxTepaCTRKa BX OCROBRblX COCTORHall onpeJl&fiSilOTCII no cxeMe Mal!ep. nna 

Eu 145 cne11yeT no eToll cxeMe xapaxTepacTaxa d 512 ana & 712 , a Jlnll Sm 
1

45 -f 7:1 . 2 
ana h9/

2 
• CnaRbl OCROBRblX COCTOllaal! aTaX RJ18p R8 onp&Jlenanacb excnepaM&HTanbROo 

CnHHbl Jlpyrax cocell&ax RJlep c OJlHaM aei!TpoROM caepx 3anonaeaaoll o6ono'IKH 6blna axcne-
141 143 /21-22/ 

pHM9HT8nbHO onpeJleneHblo nna 58 Ce 83 a 60 Nd 83 6blna nony'I&Rbl 3H8'19Hallf,/l 

B ueno'iKe pacnaJlOB Eu145 - Sm 145 - Pm145 .. Nd 145 6bln sxcnepaMeaTam.ao onpe.ll&nea 
145 /24/ 

TOnbKO cnaR OCHOBROrO COCTORHall Nd o p8BRblil f 7/2 o no 3R8'18RaliM 1& ft 
w w w . 

pacnaJla Pm .. Nd pa3yMRO npanacaTb ocaoBROMY cocTOBRIIIO Pm xapaxTe-
/25/ 141 143 

pacTHKR d 
512 

• no asanoraa c RJlpaMa Ce a Nd , BMelOmRMR Tax JKe xax 

145 a Sm OllRR aei!TpOH caepx 3anonaeaaoll o6ono'IKII, BO acex pa6oTax 6blnll npanaca&bl 
145 

xaaHTOBble xapaKTepRCTRKII f 7/2 ocaoaaoMy cocToaaalO Sm • B cBB3R c aTRM o6-
145 

pamaeT H8 ce6B BRRMaRII9 JlOBOnbHO 6onbW09 3Ra'I&Rae 1& ft OCROBROrO COCTORRIIII Sm 

KSK no {3 + , T8X R no 9n9KTpoRHOMY pacnaJly p&BH09 8,9. 3&8'18RR8 1& ft OCROBROrO 
145 COCTOIIHRSI Pm , paBR09 8,8 TaKJK8 nOBblW9HOo Ecna R9 DpaRaM8Tb BO BRaMa&ae, 

RCHHTb TOnbKO Rea3B8CTHblMa CTpyKTypHblMB H3M8R&RaRMa npa 

511145 • 

p a 

B 3aKniO'Ieaae aaTOpbl BblpaJKalOT 6naro11apaocTb K.H. fpoMoay, B.r. Kanaaaaxoay a 

B.B. Ky3H8llOBY 38 o6cylKJl&HRR pe3ynbTaTOB a H.A. ne6ell&By 3a npllrOTOBr.9Hae npeuapa-

TOB. 
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