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Bhmon U. H np. P6 - 11847 
l1ccnenonnHf!e pacnann 

14"Eu ~ 145Sm 

B pn6oTc nccnenonnnucL crroKrpbl y -Jiy,_Ieli, 3neKrponon nnyrpennefi 
KOimepcun( 3!31< ),y- y -conna:wlmii n y-y -yrnoli!,J<' KoppenHU<lll, BnepBhie o6ua­

py>Kei!LJ n Hllf>C' II.;Sm B o6nacru or I 00 no 2500 K38 35 Manoi!HTCHCI!Bili>IX nepc­

xonon. npu I!CCll<',lOfiGIIIIH CI1CKTp01> 38!( IJ!l6Bionanucb nep<'XOili·I: 2<18,51; 
260,11; 355,18; ~25,50; 440,73; 403,G7; 485,05; 071,33; (;87,15; 523,30 
u 1614,35 Ke>B, BucpnJ,Je ycrnnoBnei!J,J Myn~>nmom,IJoCTII I 0 ""nouHTCIICI!Ili!J,JX 

nepeXODOB.IIa OCIIOBC pe3yl1LTCJTOB y-}' -yrnOBJ,fX KOppeiH!IUti't )TTBHOBlleJIJ,J 

CIH!Hbl CllPllYIOlUIJX ypOBI!eii: J43G,30 (1/2); 1027,55 <.1/2, 3/2); 1547,31 (3/2) 
H 1658,50 KaB (3/2 ). Ha ocnoue pe3ynuraron l!ccncnonaHurr CIJ(>KTpon }' -ny­

qcJ1, K3, r-t -C0!11ll!,flCHi111 H )'-y -yrnonJ,jX KOppensmu.i1,npcnne.rneTC~1 CXCM[l 

pacnana l-1-aEu --.
14

.) Sm. .ilona3aHo cymecrnonaiine yponnei:, nu3Gy;J1l3KJILUIXCn 

np11 pacnane 145 Eu: 1843,38; 1050,76; 23-10,00 11 2558,80 K">IJ. llaMu Bnc­

neHhi ypOBHH C Xi:lpaKTepi!CTiliW"ll: 1902,35 ( 1121 , /3/2+ ) ; 2385,35 K313 

(3/2+ - 7/2 1 
), a TBK>Ke ycrwiunncJJbt J" c.,.,lyiOlliiiX yponHeii: 2192,06 

(5!2-- 9/T ); 2276,60 (5/T- 012- ); 2283,03 (5/2-, 7/2- );2340,60 
(5/2-- 9/T ); 2387,34 (3/2+, 512+ ); 2-181,98 (3/2+- 712+ ); 
2508,22 (312

1 
- 7/2+ ); 2523,33 (5/2-, 7/2 ) 1i 2558,80 K313 

(312+- 7/21 
). 

npenpHIIT 06beLIHHeHI!OrO HHCTHTyTa SlllCf!HblX HCClienouaf!f!li, ily6Ha 1978 

Vylov Ts, et a!, P6 - 11847 
Investigation of tl10 145 Eu4 11 :;Sm Deco.y 

SpecbYl of y -rays and internill convc'rsion r>lectt·on( ICE) as w.&IJ 
as y-y -coincidences and y-y angular correlations ll<tve been investi­
gated, Thirty five new transitions wiU1 a weok intensity he>ve been found 
in the nucleus 145Sm in the t·egion 100 + 2000 keV,In tho ICE sp'"cbn 
the following tr.cmsitions were' obsc'rved: 2!19,01; 209,11; 3:>5,18; 42'i,'i0; 
449,73; 463,C7; 4130,05; 07·1,33; 687,45; 523,30 and 1()14,35keV, Pot' 
the first lime, the multipoletrity of 10 weak tt·at1silions was determined, 
From U1e r-y o.ngular con·c]dtion measut'ernents,lhe> spin valt <es of lhG 
following levels were esk1blished: 14 3(>,30 (1/2); 1627.:1':) ( 1/2, 3/2); 
1547,31 (3/2) and 1658,:)0 keV (3/2), On\he bilsis of these experimren\s 
the decay scheme of 145 Eu ~ 145 Sm is proposed. The excitation of 
the following levels in the 115Eu dGcay is confirmed: 18·13,38; 1950, 76; 
2340.60 and 2558.89 keV, The existonce of the new lev<>ls: 19G2,96 
(1/2+ , 3(2+ ) und 2385.35 keV (3/2:' , 5(2+ , 7/2 + ) is proposed, 
Spin and parity villues J" of the following levels are dotermined: 
21 92.96 (5/r, 7/2-, 9/z-); 277G,60 ( 5/r, 7(2- , 9(2-); 2293,03 
(5/2-, 7/2-); 2340,60 (5/2-, 7/r, 9/2-); 2387,34 (3/2', 5/2+ ); 2481,98 
(3/2+ , 5/2+, 7/2+); 2508,22 (3/2+, 5/2' , 7/2+ ); 2523.33 (5/r, 7/2- ) 
and 2558,89 keV (3/2+, 5(2+, 7(2+). 

Preprint of the Joint Institute for Nuclear Research. Dubna 1978 

BBE,l{EHHE 

CBO~CTBa B036y~~eHHhlX COCTOHHH~ 4eTuo-ueqeTHOrO 
H~pa 145 Sm uccne~oaanHCb npH pacna~e/ 1 - 5/ H B H~ep-
HbiX peaKUHHx/6-8/. 

B pa6oTe /9/ a paMKax MO~enH cnapuaaHHH qacTuua­
ocToB paCC4HTaHhl 3HeprHH H KBaHTOBhle xapaKTepHCTHKH 
B036y~~eHHhlX COCTOHHHH 145 Sm , nonyqeHhl cneKTpO­
CKOnH4eCKHe <iJaKTOpbl H K034MtJHUHeHThl BeTBneHHH ~nH 3THX 
COCTOHHH~. CpaBHeHHe pac4eTHhlX 3Ha4eHH~ CO 3Ha4eHHH­
MH, nonyqeHHbiMH B 3KCnepHMeHTaX no H3y4eHHIO {3-pac­
na~a 145 Eu H (d, p) - peaKUH~ ua H~pe 144 Sm , noKa3biBaiOT, 
4TO HCnOilb3yeMaH MO~enb ~OCTaT04HO XOpOWO OnHChlBaeT 
H~epuyro cTpyKTYPY 145 Sm. 

CneKTP H3nyqeuHH H cxeMa pacna~a 145E U ~OBOilbHO 
cno~uw. B pa6oTax/1-5/ uccne~oaanHCb cneKTphl y-ny­

qe~, 3neKTpOHOB BHyTpeuue~ KOHBepCHH /3BK/, e- y- , 
y-y -coana~eHH~, y-y -yrnoable KoppenHUHH. Cne~yeT oT­
MeTHTb, qyo a! 1- 51 ua6nro~aiOTCH pa3uornacHH no 3Hep­
rHHM nepexo~OB H OTHOCHTeilbHbiM HHTeHCHBHOCTHM y -ny­
qe~ H 3BK. He onpe~eneHbi MynbTHnonbHOCTH pH~a Mano­
HHTeucuauwx y - nepexo~oa; cymecTaoaauue ueKoTOpblx 
ypoaue~, aae~euuwx a1 1- 51, o6ocuoaauo ue~ocTaToquo, 
a TaK~e He ycTaHOBneHhl KBaHTOBhle xapaKTepHCTHKH 6onb­
WHHCTBa ao36y~~euuwx ypoaue~ 145 Sm. 

,lJ;nH BbiHCHeHHH 3THX BOnpOCOB HaMH HCCne~OBaHhl cneKT­
pbl y -nyqe~, 3BK, y-y -coana~euuii H y-y-yrnoable 
KoppenHUHH. llpe~aapHTenbHble 3KcneJ:HMe,TanbHhle pe3ynb­
TaTbl 6blnH ony6nHKOBaHbl a pa6oTax 
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1. PA,l(HOAKTHBHhiE HCTOqHHKH 

Pa,IJ,HOaKTHBHble HCToqHHKH eaponux nonyqanucb B peaK­
UHH rny6oKoro paci.QenneHHX TaHTana H 3p6ux npoToHaMH 
c 3Heprue8 660 M3B Ha CHHXPOUHKnoTpoHe OHJIH. MuweHH 
o6nyqanucb B TeqeHHe 6-10 .., c nocne~I.QHM pa.IJ.HOXHMH· 
qecKHM Bbi,IJ,eneHHeM ~paKUHH eaponux 121 H pa3,IJ,eneHHeM 
ee no H3oTonaM Ha 3neKTpoMarHHTHOM Mace- cenapa Topel 13/. 

2. CIIEKTP y -JIYqEif 

Hccne,IJ,oBaHHX cneKTpoa y- nyqe8 145 Eu npoBO.IJ.HnHcb 
Ha cneKTpoMeTpax c Ge- , Ge (Li) - .IJ.eTeKTopaMH o6'be­
MOM 0,7; 0,8 CM 3 C 3HepreTHqecKHM pa3peWeHHeM COOT· 
BeTCTBeHHo 250 H 240 3B npu Ey = 5,6 K3B /Ha nHHHH 
57 Co I H Ge(Li) - ,IJ,eTeKTopaMH o6'beMoM 1 ,3; 11; 37 
H 38 CM

3 C 3HepreTHqecKHM pa3peweHHeM COOTBeTCTBeHHO 
1,6; 2,2; 2,1; 1,9 K3Bnpu Ey = 1332 K3B /Ha nHHHH 6° Co/. 

HH~opMauux HaKannuaanacb B naMXTH MHoroKaHanbuo­
ro aHanu3aTopa Tuna TRIDAC-l' H DIDAC, 3anHcbl­
aanacb Ha MarHHTHYJO neuTy M'rHJITO~oua RG-23 H 
nepe,IJ,aaanacb Ha 3BM MHHCK-2 2u·. 3aTeM cneKTpbl o6-
pa6aTbiBanHcb c noMo~IO 3BM MuHcK-2 H MHHcK-22 no 
nporpaMMe "KaToK"/14 , a ,IJ,anbHeawax o6pa6oTKa ocy­
I.QecTanxnacb no nporpaMMaM/I7 I, 

Onpe,IJ,eneHHe 3HeprHH H OTHOCHTellbHbiX HHTeHCHBHO· 
CTeH y ·nyqea npOBO,IJ,HllOCb ;:o :R'3pa6oTaHHOH HaMH Me· 
TO,IJ,HKe, OnHCaHHOH B pa6oTaX 15" • B KaqecTBe Kanu6po • 
BOqHbJX CTaH,IJ,apTOB 3HeprHH y ·nyqea HCnOllb30BanHCb HC· 
1 oqHHKH 109cd , ll3sn , 137c8 , say , 60 Co, 144Ce, 
207 Bi H 56 Co. Ilpu onpe,IJ,eneHHH norpewHoCTB 3HeprHH 
y -nyqea 145 Eu yquTbiBanucb cpe,IJ,HeKaa,IJ,paTuqHble no-
rpewuocTH H norpewuocTH 3HepreTuqecKHX wKan /17·10"6 

,IJ,nX wKanbl 198Au H 8·10"6 ,IJ,nx WKanbl Wka /. )l.nx 
onpe,IJ,eneHHJI 3~eKTHBHOCTH perucTpauuu B3nyqeuuii cneKT­
poMeTpOB BCnOllb30BallBCb HCTOqHHKH y • nyqeii C H3BeCTHOH 
aKTBBHOCTblO /OCrH/ H HCTOqHHKH C XOpOWO H3BeCTHbiMB 
OTHOCHTeJibHbiMH HHTeHCBBHOCTJIMB y ·nyqei: 75 Se , 169Yb, 
I33Ba , 207Bi , I34cs , 171 Lu , 173Lu , llOmAg, 

4 

160Tb , 192 Ir , 226 Ra. 153Gd , 152Eu , 182 Ta , 56 Co 8 

144Ce. B norpeWHOCTB onpe,IJ,eneHBX OTHOCHTellbHbiX BH· 
TeHCHBHOCTeH y·nyqea 145Eu BXO,IJ,XT norpeWHOCTH 3~­
~eKTHBHOCTH perBCTpaUBH H3nyqeHBH cneKTpOMeTpOB. 

XapaKTepHble annapaTypHble cneKTpbl, H3MepeHHble c 
noMOII.\biO cneKTpoMeTpoB c Ge (Li) - ,IJ,eTeKTopaMH o6'be­
MOM 0,8 H 38 CM 3 , npBBe,IJ,eHbl Ha pUC. 1 B 2. 3HeprHH 
nepeXO,IJ,OB, OTHOCHTellbHble HHTeHCHBHOCTH Kx- H y·ny· 
qea npe,IJ,cTaaneHbl B ma6A. 1. TaM :>Ke npuae,IJ,eHbl ,IJ,nx 
cpaaHeHHX pe3ynbTaTbl pa6oTI 1-4/. 3KcnepuMeHTanbHble 
,IJ,aHHble, npHBe,IJ,eHHble HaMB B ma6A. 1, XBllXIOTCX pe3yllbTa· 
TOM o6pa6oTKH 6onee 40 annapaTypHbiX cneKTpOB y -ny­

qea u 3BK. 
B HaCTOXII.\eH pa6oTe ToqHOCTb onpe,IJ,eneHHX 3Hepru8 

y - nyqea ,IJ,llX HHTeHCBBHbiX y - nepeXO,IJ,OB He 6onee 40 3B, 
a ,IJ,llX ManOHHTeHCHBHblX nepeXO,IJ,OB He npeBbiWaJOT 0,5 K3B, 
qTo Ha nopx,IJ,oK ToqHee pe3ynbTaTOB npe.IJ.bi.IJ.YI.QHX pa6oTI1-3/. 
0THOCHTellbHble HHTe,CHBHOCTH y·nepeXO,IJ,OB, onpe,IJ,eneH· 
Hble aBTOpaMB pa60T l, 2/, B OCHOBHOM, nO,IJ,TBep:>K,IJ,aiOTCX 
nonyqeHHbiMH HaMH pe3ynbTaTaMH. O,IJ,HaKo B pa6oTe/1/ 
OTHOCHTellbHble HHTeHCHBHOCTH y-nyqea C 3HeprHXMH: 
1078,91; 1658,44; 2329,37; 2425,37; 2481,89; 2508,34 K3B 
HaMHOrO 3aBbiWeHbl. 

HaM anepable y,IJ,anocb o6Hapy:>KHTb a x,IJ,pe 
145 

Sm a 
o6naCTH OT 100 ,IJ,O 2500 K3B 35 ManOHHTeHCHBHbiX nepe· 

XO,IJ,OB. 

3. CIIEKTPhl 3JIEKTPOHOB BHYTPEHHEH 
KOHBEPCHH H MYJih THIIOJihHOCTH 
y- IIEPEXO,[fOB 

CneKTpbl 3BK uccne,IJ,oaanucb c noMOI.QbJO cneKTpoMeT­
poa c Si(Li) ·,IJ,eTeKTopaMH/I5/ /3uepreTuqecKoe pa3-
peweHHe 1,0 + 1,5 K3B npu Ee = 150 K3B/ B c Si(Li) -
,IJ,eTeKTopoM /3HepreTuqecKoe pa3peweuue 2,2 K3B npu 
E = 150 K3B/, noMei.QeHHbiM B MarHHTHOe none I ISI.He-

e 
KOTopble xapaKTepHble annapaTypuble cneKTpbl, B3MepeH-
Hble a 3THX ycnosuxx, npe.IJ.cTaaneubl Ha puc. 3,4. B 111a6A.1 
npuae,IJ,eHo cpasHeHHe Hawux pe3ynbTaToB no H3MepeHHJO 
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CBe~eHHB o B~epH~x nepexq~a~ npu pacna~e 
cpaBHeHHe C ~aHH~MH pa6oT/l·4/, 

145 Eu H HX Ta6Au(#a 1 

( I 1.&1f),DI ' r1 t.ar1>, .... on•. ( 11 t A 11), on. e.u•. a 11'1Jxro' (1"16!") n r;p ~p 
I 2 3 4 5 6 7 6 9 10 II 12 !3 !4 

Ract, ~~~~. ,., ,,, Rlct, ~~~~. /41 /I "' ... ~~~~. 2 
1a2 - - 45,0(7) - . . . . . . . . . 
lOr - . lll,7(21) - - . . . . - - . -
1 ir . - 24,78(20) - - - . - - - - - -
1/2 - - 6,32(!3) - - - - - - - - - -

r: r ,087(24) IIO,?([) ; ~0,9(;) 2,'l4(9) 2,4(l) 2 1 E(5 997(ll) g27(JOO) 787(/ol '09(40) 6,1 (2) II 1547,31 1436,30 
172,39(38) - - 0,0!5(5) - - - - - - 0,0!5(5) - 25!3,33 2340,52 
176,25(19) - - 0,021 (5) - - - - - - 0,021(5) - - -
185,23(42) - - 0,009(5) - - - - - - 0,009(5) - 2340,52 2155,32 
!91,24(5) !91 ,32(6 !91,•(1) 0,787(17) 0,76(6) 1,5(6 66,0(2!) 7! (lO) 'IO(II 224(7) 0,96(2) Ill I627 ,55 1436,~0 
212,92(?) 2!3,0(2) - O,l! (6) 0,09(4) - 1,60(6) - - 39(22) O,ll (6) II 2346,40) 2i33,37) 
216,!9(!!) - - 0,0!! (2) - - - - - - 0,0!! (2) - 2556,69 2340,52 
225,Z!(24) - - 0,006(3) - - - - - - 0,006(3) - - -
249,5!(57) - - - - - 0,09(5) - - - 0,09(5) - 1876,63 !627 ,55 
252,69(16) 252,7(2) - 0,015(5) 0,0!3(5) - O,l5(5) - - 63(26) 0,0!6(6) II 2!!0,54 i ?57 ,65 
256,9!(6) 257,4(2) - 0,039(9) 0,07(3) - 1,55(6) 1 ,4U(4 - !07(25) O,Ol9(9) lll,EZ I!l:l4 ,24 1547 ,3! - 266,6(6) - - 0,04(2) - - - - - - - - -
269,!!(26) - - 0,00.(2) - - 0,07(4) - - 47(37) 0,004(2) E2 1876,63 1607,3[ 
292,25(9) 292,4(5) - 0,037(4) - - 1,23(4) 0,111(3 - 90(10) 0,040(5) Y1 1950,76 1658,50 
30°,66(29) - - 0,005(2) - - - - - - 0,005(2) - - -
314,!3(5) 3!3,7(2) - 0,079(6) 0,06(3) - 1,76(26) 1,4-\(4 - 61 (lO) O,OB4(7) Ill 1972,73 1658,50 
ll8,ll(6) 338,0(2) - 0,107(7) 0,14(•) - I ,56(12) 1,29(5 - 40(4) O,!II (7) E2 l?96,RS :656,50 - 303,9(2) - - 0,!1(3) - - - - - - - - -349,46(7) 349,5(3) - 0,036(3) - . o,a.(6) 1,!3(6 - 59(6) 0,040(4) ll,E2 2346,40 1996,85 
355,18(35) - - 0,0!0(5) - - 0,0!1(5) - - 3(2) 0,010(5) !I 1962,35 1607,31 
365,37(5) l65,0(4) - 0,092(8) 0,13(3) - 1,07(13) - - 31(5) 0,092(9) 11!,12 1972,73 1607,31 - 368,0(3) - - - - - - - - - - - -
373,59(4) 373,4(3) - 0,077(7) 0,07(3) - 1,20(!1) 1,54(6 - 42(5) 0,08!(7) 11,12 2}46,40 19'12,73 
388,95(18) - - 0,018(5) - - 0,14(9) - - 21(14) 0,018(5) 11!,12 2192,96 1004,24 
422,40(19) - - 0,008(5) - - - - - - 0,008(5) - 2385,33 1962,33 
425,50(14) - - 0,024(4) - - 0,05(3) - - 6(3) 0,025(4) EI 2558,69 2!33 ,3? 
434,414(25) 434,3(4) - 0,28(2) O,Zl (3) - 0,51 (9) 0,66(3 - 5,0(9) 0,26(2) EI 1857,65 !423,22 - 440,2(6) - - 0,06(2) - - - - - - - - -... 9,73(40) - - - - - 0,16(7) - - - 0,18(7) - !996,85 1547,3: 
•53,46(6) 454,1 (IO) - 0,049(5) - - 0,•1 (6) 0,50(3 - 22,4(40) 0,049(5) II!,E2 IR?" ,6l !423,22 
063,6?(56) - - 0,026(1!) - - 0;06(4) - - 6(4) 0,026(1! EI 2425,85 !962,35 
468,?6(34) •68,5(6) - 0,!?(9) 0,04(2) - 0,420(30) 0,1'<4 - 7(4) 0,1?(9) El - -074 84(9) - - 0 ? Ill - - - - - - 0 1?CI!l - 2!33 37 1656 50 

1,n o.~oueae ftODUWJ 

1 2 3 4 5 6 7 8 9 10 ll 12 ll !4 

- 482,4(6} - - 0,07(3) - - - - - - - - -
4A5,05(56) - - 0,09(5) - - 0,088(14) - - 2, 7(16) 0,09(5) EI 24'31 ,98 1996,85 
49?,3!(39) - - 0,006(4) - - - - - - 0,006(•) - - -- - 519,4(4) - - - - - - - - - - -
526,03(5) 526,1 (3) 526,2(2) O,l6l(A) 0,19(3) - 0,90(5) - - !5,6(!:) C,i6I (8) Ill 2lll,l7 1607,31 
516,6?(25) 536,3(3) - 0,039(18) 0,04(2) - - - - - 0,039(: b - !9'12,73 !436,30 
~2,564(.i.? 542,4(2) 542,6(2) 7,26(14) 7,0(5) 8,6(2) 8,7(7) 1,5(25) 7 ,•(7) 3,J(l) 7,3(2) El !436,30 893,74 
549,39(30) - - - - - 0,14(6) - - - 0,!4(6) - !9??,?3 !423,22 
560,40(1?) - - 0,016(5) - - - - - - 0,016(5) - I 996,85 !436,30 
586,0I (16) - - 0,036(8) - - - - - - 0,036(8) - 2133,37 !54? ,11 
653,512(19 653,3 (2) 653,5(1) 24,0(5) 23,3(!0) 24,6(3) 19,3(13) 15,,(2) 16,2(15) 2,15(15 24,1 (5) II I547,H 893,74 
6?4,33(17) - - 0,004(2) - - 0,10(4) . - 70(45) 0,004(2) ( M2 2a0,54 1436,50 
687 ,90(1 B) - - 0,003(!) - - 0,10(5) - - ~8(50) 0,004(1) ~,E2 2346,-\0 1658,50 
713,551 (27 7!3,4(2) 713,9(2) O,l60(10) O,Jl(3) - 1,09(12) - - 8,1 (9) 0,36(1) Ill 1607,31 895 ,?o\ 

?33,45(3?) - - O,Oh(5) - - 0,035(18) - - 6, 7(45) 0 ,014(6) El,12 1627,55 89:5,74 

752,62(48) 753 ,5(6) - - - - 0,12(5) - - - 0,12(5) - - -
757,5,(18) 758,3(8) - 0,059(10) - - 0,12(5) - - s ,:,1.25) 0,059(10 11,12 2385,22 1627,55 
764,775(18 764,?(2) 764,8(2) 2,59(5) 2,5(2) 2,8(1) 6,66(37) 5,5(1) 6,3(7) 6,9(4) 2,61 (?) Ill !658,50 893,71f 
823,J0(52) - - 0,.1106(2) - - 0,09(5) - - 39(25) 0,006(2) (112 248!,98 1658,50 
838,638(39 838,6(~) 838,5(4) 0,167(1) 0,17(5) - 0,35(4) - 0,59(7) 5,6(7) 0,168(8) II - -- 1164,3(9) - - - - O,Il(•J - - - - - - -
169,61(~) - - O.AIDI(•J - - 0,1122(5) - - 7,4(41 0,008(4) 11,12 2293,03 !423,22 
173,75(43) 8'12,6(6) - 0,.1150(21) -0,02 - 0,308(7) - O,l!(I) 6,1 (ll 0,050(28 11,12 - -
877 ,71(32) 878,5(6) - 0,10(6) ~o,oz - - - - - 0,10(6) - - -- 882,6(6) - - ~o,m - - - - - - - - -
895,738(24 895. 7(2) 895,7(2) 110,0(~) 100,0 !00,0 00,0(22) 100,0 oo,o 2,68 00,8(24) E2 893. 7. 0 
~10,55(6) 910,2(3) 910,3(5) 0,124(5) 0,1~(3) - 0,12!(~ - - 2, 79(611 0,124(5) Fl,Y2 ISO\,~ 8951 7o\ 
9I?,ll(20) - - 0,018(7) - - - - - - 0,018(7) - 2340,59 !423,22 
909,61 (5) 909,9(3) 909,9(5) 0,125(9) 0,14(4) - 0,19(5) - - 3,991.2 0,125(9) y; IR43 ,38 895,7o\ 

959,9?(20) - - 0,01!(3) - - - - - - 0,01!(3) - - -
963,84(30) - - 0,010(3) - - - - - - 0,0!0(3) - Ul5? ,65 893,74 

002,95(22) 003,2(?) - O,OII(4) 0,04(;) - - - - - O,OI! (4) - 2425,85 1423,22 
063,53(36) 064,5(10 - 0,077(~) - - 0,082(12 . - 2,9(5) 0,077(4) II - -
078,909(30 079,1 (2) 071,6(3) 0,645(24) 0,60(6) I ,1(5) 0,8!(17) O,!I'S(2) 0,96(18 3 ,4(7) 0,65(2) Ill !972,73 893,74 

!103,12(25) - - 0,018(4) - - - - - - 0,018(4) - !~6,8S 893174 

239,57(5) 239,! (2) 1240,5(6 0,181 (18) 0,14(2) - O,ll9(3I - - 2,1 (5) 0,18<(2) ~ 2133,3? 893,74 

- 2?8,4(!2 - - - - - - - - - - - -- 385,5(:' - - - - - - - - - - - -
•ZJ,13(5) •23,2(3) 1423,3(3 0,560(20) 0,53(5) - 0,33(5) 0,40(15 0,33(8) 1,53(1 ) 0,56,2) Ill 1423,22 0 
~52,51 (9) 452,6(3) - 0,090(18) 0,10(2) - 0,108(27 - - 3,2(10 0,09(2) .1(]. ,f.2 .?346,40 S"3,74 



OD ......... ~ ... . .. 
I 2 5 4 5 6 7 8 9 !0 II 12 13 !4 

!46!,90(!4) !461,5([4) - - - - 0,055(22) - - - 0,055(22 - - -
!552,~(7) 1552,2(2) 1552·,3(2) 0,502(!6) 0,49(5) - J,l1 (4) J,27(! J J,26(12) 1,64~24 0,50(2) lll 2425,85 893,74 

1547,2!(9) 1547,2(5) 1547 ,5(4) 0,108(!3) 0,15(l) - 0,105(22) - - 2, 7(E) 0,108(13 ( ~2) ;s47,3I u 
15~8,59(25) - - 0,009(5) - - - - - - 0,009(5) - 2481,98 893,74 

1614,55(25) - - 0,0!7(6) 

I J,,, 
- 0 ,051;(22) - - fl,~(47) 0,017(6) ,~2) 2508,21 3°3,74 

- 161~,5(15) - - - - - - - - - - -
- - 1625 ,0(10 - - - - - - - - - -
- 1629,6~13) - - - - - - - - - - -

1658, .. (5) 1658,4(2) 1658,7(2) 2,1(11) 28,1 ( l) 7 ,15(28) 8,l(l5) 8,1(7) C,n7(5} ?,i (ll) i2 1658,50 0 

!779,79(26) 1780,0(7) - 0,026(!0) o,~(1) - - - - - 0,026(10 - - -
1804,21(4) 1804,0(2) !804,4(2) 2,09(17) 1,54(!3) 1,8(6) 0,18(3) - 0,22(2) 0,23(4) 2,09(!7) El !R04,24 0 

- !8!0,6(15) - - - - - - - - - - - -
- 1844,2(15) - - - - - - - - - - - -

1857,68{5) 1857,4(3) !857 ,8{2) 0,571(27) 0,54{5) 0,5{2) 0,09(!) - 0,12(1) 0,45(5} 0,58(3) II 1857,65 0 

- ll!U,5{18) - - - - - - - - - ~:E2 - -
111!5, .. {6) 111!5,4{3) 111!5,8(2) 1,,.(10) 1,88(16) 2,3(8) 0,5'(4) - 0,63(21) 0,72(7} 1,97(10) 1876,63 0 

1950, "'2I) 1951 ,5(6) - 0,(11,(2) -o,m4 - 0,008(2} - - 1,55(" 0,014{2) II 1950,76 D 

- 1963,7(11) - - - - - - - - - 11:£2 - -
1972,74(6) 1972,.(3) 1972,2(1) O,IJ6(8) O,B(J) - 0,060(7) - 0,036(22 1,!8(15 0,!36(8} 1972,73 0 

1996,95{6) 1996,8(2) 199'1,0{2) 0,7{5) 9,85(60) IJ,9(15) 2,90(30~ - 2,9fl(l0) 0,73(8) 0,7!(51) II 19%,85 0 

ZII0,60(9) 2110,5{4) 21 10,5(3) 0,053(3) 0,05(1) - 0,0!8(9 - o,on (Ill 0,9!(5) 0,053(1) Ill 2110,54 0 

2!29,86(35) - - 0,018(3) - - - - - - 0,0!8(3) - -
2133,4!(7) 2lll,2(4) 2ll3,5(2) 0,35(4) O,l0(2) 0,11 (I) 0,~(1) •• - o,:: (l) O,JJ(9) 0,11(4) Y1 ,E2 2133,37 0 

2155,10(7) 2155,2(4) 2155,4(2) 0,201(10) 0,17(2) O,!l(6) 0,090(14). - - 1,2(2) 0,203(!0 III,E2 2155,12 J 

2!92,86(7) 2192,7(6) 2195,0( l) o,~4(5) 0,~5(8) - o~u·: I - 0,029(14} I ,44l?O 0,054(3) III,E2 2192,% 0 

- 2228,0(20) - - - - - - - - - - -
2276,58(6) 2276,1(6) 2276,9(5) 0,1~(~) 0,15(2) 0,22(8) O,CI?(?} • - 0,0!4(12 0,28(!2 0,164(8) E1 2276,6J 0 

2292,81 (2l) 2295,2(6) 229!,8(18 0,006(2) 0,~7(4) - 0,005(1), - 0,00(5) 2,2(15) c ,006(2) III 22°3,0:5 0 

2329,37(6) 2329,3(2) 2329,3(3) 0,291 (7) 0,26(1) 0,45(1) 0,049(7) - o,~4(16 0,46(7) 0,28! (7) IIi ,E2 232<?,3-:- 0 

2340,59(!4) 2340,5(4) 2540,o(5J 0,035(4) o.~(Il - - - - - 0,015(4) - 2340,52 0 

2346,46(7) 2346,1(3) 21•6,R(•J 0,2Be(7) 0,28(1) 0,39(!) c,oso(?) - 0,070(-.G 0,47(7) C,2oB(7) ll,E2 234€-,40 0 

2385 ,22(31) - - 0,008(2) - - - . - - - 0,0Cd(2) - 2385,33 0 

2387 ,32( A) 2387,5(2) 2387,6(3) 0,039(3) o,~(1J 0,038(2 0,012(5) - O,G37(18) 2,2(4) O,Ol"(l) (Y2) 2387,~ 0 

2022,00(18) - - 0,007(!) - - - - - - O,OC7(;) - - -
2025,~(7) 2426,1 (J) 2425 ,9(3) 0,201 (4) 0,200(!5) C,ll (!) 0,050(7): - 0,07(2) 0,67( 0 ) 0,201 (4) Ill 2425 ,e5 0 

2081,99(!0) 2082,3(2) 2482,1(3) 0,054(2) 0,06(1) 0,14(1) O,OIS!4) • - - c ,89(20 0,~4(2) II 2451,-18 0 

2508,54(20) 2508,5(4) 2508,1(4) 0,~9(2) o.~<rl 0,38(1) 0,016(5) - - 0,86(22 0,049(2) II 2508,?1 0 
251 3,37(23) 25!3,5(4) 2513,0(4) 0,032(2) 0,03(!) - 0,007(3): - - 0,59(25 0,032(2) ~I,F:Z 25!3,33 0 

2558,62(40) 2559, 7(25) - 0,002(1) - - O,OOZ(I) - - 2,72(!9( )0,002(1) (Ill 2S5R,~~ 0 
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ClleKTpOB 3BK C )l.aHHbiMH pafiOT /l ,2/. 0TCIO)l.a BH)l.HO, 
qTo 3HaqeuuB HHTeucHBHOCTea K -nHHHH, onpe)l.eneuuwe 
B pafioTax/l ,2/, CXO)l.BTCB C HaWHMH )l.aHHbiMH B npe)l.enax 
norpeWHOCTeH, 3a HCKnJOqeuHeM HeKOTOphlX ManOHHTeHCHB­
HhlX nepeXO)l.OB, llpHBe)l.eHHWX B pafioTe/1/, fipH HCCne)l.OBa­
HHH cneKTpoB K3 BnepBwe ua6niO.D.anHcb cne)l.yiOll{He nepe­
XO)l.hl: 249,51; 269,ll; 355,13; 425,50; 449,73; 463,67; 
485,05; 674,33; 687 ,45; 523,30; 1614,35 K3B . 

~nB Ollpe)l.eneHHB K03~H~HeHTOB BHyTpeHHeH KOHBep­
CHH, ak , WKanw I k H ly uopMupoBanHcb no nepexo)l.y 
c 3Heprue8 893,73 K3B. MynLTHnonLuocTb 3Toro nepexo)l.a 
npHHHManacb KaK que TaB T2 ~ npu 3TOM TeopeTuqecKoe 
Juaqeuue ak paBHO 0,00268 22 • 

Ha OCHOBe CpaBHeHHB 3KCUepHMeHTanbHWX H TeopeTH-
qecKHX/22,2:1/ 3HaqeHHH ak ycTaHaBnHBanHCb MynLTH-
nonbHOCTH )' -nepeXO)l.OB B 145 Sm. fipH BWqucneHHH 
norpewuocTe8 ak yquTwBanucL norpewuocTH onpe.IJ.eneHHB 
OTHOCHTenbHbiX HHTeHCHBHOCTeH K -nHHHH, y -nyqea H 
K03~H~HeHTa CBB3H WKan. Cne)l.yeT OTMeTHTb, qTo HaMH 
BnepBLie ycTaHoBneuw MynLTHDOnbHOCTH P11.D.a ManoHHTeu­
CHBHWX nepeXO)l.OB C 3HeprHBMH: 269,11; 355,18; 425,50; 
463,67; 485,05; 674,33; 687 ,90; 733,45; 823,30 H 
1614,35 K3B. B ma6A. 1 npHBO.D.BTCB 3KCnepuMeHTanLuwe 
3HaqeHHB ak' THO MynbTHDOnbHOCTH, llOnHwe HHTeHCHBHO­
CTH nepexo.D.OB H ux pa3Mell{euue B cxeMe pacna.D.a 14 5 Eu 

4. y-y-COBllA,l{EHHJI 

CneKTphl y -y- COBUa)l.eHHH HCCne)l.OBanHCb C UOMOll{biO 
cneKTpoMeTpuqecKOH ycTaHOBKH c .D.BYMB Ge ( Li) - )l.e­
TeKTOpaMH Ofi'beMOM 41 H 47 CM 3 C 3HepreTHqeCKHM pa3pe­
WeHHeM 2,5 H 3,0 npu 3Hepruu 1332 K3B, BpeMeuuoe pa3pe­
weuue CHCTeMbl COCTaBnBnO 2 r 

0 
= 50 HC. KO)l.hl C06biTHH 

/4096x4096/ nepe)l.aBanucb ua 3BM HP-2116C H Ja­
DHCLIBanucb ua MarHHTHYIO neuTy. CopTupoBKa 3Kcnepu­
MeHTanLHhlX )l.aHHhlX npoBO.IJ.HnacL nocne 3KcnepHMeHTa no 
pa3pa6oTauuo8 MeTO.D.HKe/24/. Pe3ynLTaThl uccne)l.oBaHHH 
cneKTpoB y-y-coBna.D.eHHH npe.IJ.CTaBneuw B ma6A. 2, a ue-
KOTopwe H3 nonyqeuuwx cneKTpoB 
Ka3aHLI ua puc 5. 

y-y-cOBDa)l.eHHH no-

13 



t Ta6Aut~a 2 

Pe3yn~oTaTLI Hccne.nosaHHii y-y - cosna,neHH:ii npH pacna.ne 
145Eu. 

B~y/EJ2 , Ill ,09 I 91 ,24 542,64 653,51 764,78 893 '74 1078,9! !239,57 !423 .~4 !532,05 1.S58,44 1804,21 1 ii7f .~4 .. ~·(;,-)!) 

III ,09 c c 
I9I ,24 c c 
3111,13 ' I 

338,33 I 

349,46 c 
453,46 c c 
468,76 X 

542,56 c c c 
653,51 c 
713 55 c 
?64 ?8 c c 
838 64 c c 
893 ?4 c c c c c c c c c c 
910,55 c 
949,61 I c 

1078,91 c 
!239,57 c 
!423 ,!4 c 
1532,05 c 

n ?~~!.'t!ArtlE: C-COBilAJlBH~R ~ X-CliAiiOIE COBI1AJ1E!Illfl. 

~-----------~---

C'leT 

3500uiln 6535 76476 1076.9 

542.6 L x10 ~ 6937 x10 
111 191.2 lt l___ 2£U~496 

300 764.8 
x10 

300 6535 
x10 256.9 

1100 111.1 542.6 
1912 

300 511.0 f' 

300 191.2 5426 

300 1111 =.Jl .. x10 

. 
0 

KAHAJ!bl 1900 

Puc. 5. Y'lacmoK cneKmpa y-y - coenaoeHuu npu pacnaoe - I45Eu. 
Cll 



5. y- y- YT JIOBblE KOP P EJI.Jll(HH 

Hccne~oaauue y- y- yrnoBhlX KoppeJIHUHH npoao~unoch 
C llOMO~hiO aBTOMaTH3HpOBaHHOrO CllCKTpOMeTpa/2 S/ C 

Ge ( Li) -~eTeKTopoM o6'heMOM 45 eM 3 I JuepreTH'leCKoe 

pa3peweuue -3 K3B npu Ey = 1332 K3B H ~BYMH !\ ?J n P) -
~eTeKTopaMu l40x40 MM/. Pa3pewa10~ee apeMH ucnonh­

JyeMOH 6biCTpoH: cxeMhi coana~euuH: 2r = 60 uc. ~JIH 
YMCHhWCHHH o6pa THOrO paCCCHHHH y - Jiy'leH ~eTeKTOpbl 
3aKphiBaJIHCh CBHHUOBbiMH KOJIJIHMaTopaMH. B OllbiTaX npu­

MCHHJIHCh HCTO'lHHKH B BH~e BO~Horo paCTBOpa 145 EuC e :J· 
Hu~opMaUHH uaKannuaanach a naMHTH MHoroKauanbuoro 

auanu3aTopa NTA-5128. Ilpu o6pa6oTKe JKcnepuMeu­

TaJihHhiX ~aHHhiX y'lHThiBaJIHCh nonpaBKH ua uecuMMeTpuquoe 

paCllOJIO)KCHHe HCTO'lHHKa, CJiy'laHHhlC COBlla~eHHH C KOMllTO­

HOBCKH paCCCHHHhlMH y - KBaHTaMH H Ha TCJICCHbie yrJihl ~e­

TCKTOpOB. ~JIH cpaBHCHHH C TeOpHeH 6hiJIO llpHHHTO, 'ITO 

O~H03Ha'lHO onpe~eJICHhl CllHHhl COCTOHHHH: OCHOBHOrO (7. 2); 
893,75 (3/2); 1547,31 K3B (:V2) H MYJihTHllOJihHOCTH nepe­

XO~OB, 3aCeJIHIOIUHX H pa3pH)KaiO~HX 3TH ypoBHH. 3Kcne-
126; 

pHMCHTaJihHhlC H TCOpCTH'lCCKHC 1 I 3Ha'leHHH KOJ~qlHUHCH-
TOB A 22 H A H npuae~euhi a ma6A. 3. ~JIH acex uccne~ye­

MhiX KacKa~oa TeopeTH'lecKue 3Ha'leHHH ,\ t t ~ 0. Hawu 

pe3yJihTaThi no y- }' -yrnoBhiM KoppeJIHUHHM cornacyiOTCH 
129' C ~aHHhiMH pa60Thl; ' . 

Ha OCHOBe llOJIY'lCHHhiX 3Ha'lCHHH KOJ~~HUHCHTOB 1\ 22 H 

A ·t t MO)KHO c~ena Th cne~y10~ue 3aKJIIO'lCHHH: 

a. Cnuu ypoBHH 1436,30 K:JB paaeu 112, 'ITO o~uo-
3Ha'lHO BhiTCKaeT H3 KOppeJIHUHH KaCKa~a 1543-8941 K38. 

6. KoppeJIHUHH KacKa~oa I 191-5431 K:JB u I 191-15431-

8941 K38 HBJIHIOTCH H30TpOllHhiMH, ll03TOMY O~H03Ha'lHO 

onpe~eJIHTh cnuu ypoBHH 1627,55 K:JB ueJih3H. Hcxo~H H3 

TOrO, 'ITO MYJihTHllOJihHOCTh nepexo~a 191,24 K38 'lHCTaH 

M 1 u npuuuMaH ycTauoaneuuoe 3Ha'leuue cnuua ypoBHH 

1436,30 K38 (l/2), MO)KHO npe~llOJIO)KUTh, 'ITO xapaKTe­

pUCTHKH ypOBHH 1627,55 K38 - 112+, 312+ 

a. KoppeJIHUHH KacKa~a 1654-894/ K:JB no~Taep)K~aeT 
npe~llOJIO)KCHHC 0 TOM, 'ITO CllHH ypOBHH 1547,31 K3B 
paaeu 312, TaK KaK MYJihTHllOJihHOCTH nepexo~oB 653,51 

H 893,73 K38 'lHCThiC E 1 H E 2 COOTBCTCTBCHHO. 

r. 113 KoppeJIHUHH KaCKa~a 1764-8941 K38 O~H03Ha'lHO 
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BLITeKaeT, 'ITO CnHH ypOBH.II 1658,50 K3B - 3/2, TaK KaK 
MYJJbTHnOJJbHOCTb nepex~.D.a 764,78 K3B THna M 1. 

,IJ.. )J;JJ.II BCeX H3:WepeHH.WX KaCKa,IJ.OB 3KCnepHMeHTaJJb­
u.we 3Ha'leHH.II K034Jci>Hu;HeHTOB KoppeJJ.IIUHH A 44 paau.w uymo 
B npe,IJ.enax norpewuocTeii:, noToMy 'ITO nepexo,IJ..w 111 ,09; 
191,24; 542,56 H 764,78 K3B'IHCTO.IJ.Hnonbu.we/El HJJH MI/. 

6. CXEMA PACIIA,4A 145 Eu 

Ha ocuoae peJyJJbTaToB cneKTpoa y -nyqeu, 3BK, y-y -
coana,IJ.euui u y-y -yrnoaLix KoppeJJ.IIUHH npe.IJ.naraeTC.II 
cxeMa pacna.IJ.a 145Eu. 3Ta cxeMa pacna,IJ.a .IIBJJ.IIeTc.ll 
6onee nonuoi, 'leM cxeMLI, ony6JJHKOBaHHLie a pa6oTaxfa,4/ . 
B npe.IJ.naraeMoi cxeMe pacna,IJ.a 145 Eu paJMemeubl 80 
HJ 94 ua6mo,IJ.aeMLIX nepexo,IJ.OB. CyMMapua.ll HHTeHCHBHOCTb 
Hepa3MeiUeHHLIX Y -nepeXO,!J.OB COCTaBJJ.IIeT < 1~ Ha pac­
na,IJ.. DOJJbWBHCTBO ypoauei 145 Sm o6ocuosauo pe3yJJb­
TaTa:wu B3y'leuua y-y -cosna,IJ.euui. BalKHW:w KPBTepue:w 
Ha,IJ.elKHOCTH BBO,!J.B:W.WX ypOBHei B pa3Mell.{eHB.II MelK,IJ.Y HH­
MB y - nepexo,IJ.OB 6.wna cornacoaaHHOCTb B npe,IJ.enax no­
rpeWHOCTeH 3HeprHH np.IIM.WX B CYMM 3Hepruii: KaCKa,IJ.HbiX 
y -nepexo.nos. Cnuu.w a 'leTHOCTB ypoauei ycTauaanuaa­
JJBCb no pe3yJJbTaTaM y-y -yrJJOBbiX KOppeJJ.IIJJ;HH H MyJJb­
THnOJJbHOCT.IIM y -nepeXO,!J.OB. )J;OKa3aHO CyiUeCTBOBaHHe 
ypoauei, npe,IJ.noJJOlKHTeJJbHO aae,IJ.eHHLix a pa6oTax/3,4/ 
Bo36ylK,IJ.aromuxc.ll npa pacna,IJ.e l4SEu: 1843,38; 1950,76; 
2340,60 B 2558,89 K3B. He no,IJ.TBeplK,naJOTC.II ypoBHH 

1947,0; 2207,6; 2317,1 K3B, npBBe,IJ.eHHble B pa6oTe/27/. 
HaMB snepaLie BBe,IJ.eHbl ypoauu c xapaKTepucTHKaMu: 
1962,35( 1/2+, 3/2+) ; 2385,35 K3B< 3/2+- 7 /2+) , a TaK:>Ke 
ycTaHOBJJeHbl CnHHbl H 'leTHOCTH CJJe,IJ.yJOIJ..{HX ypOBHeB: 
2192,96 ( 5/2- - 9/2-) ; 2276,60( 5/2- - 9/2) ; 2293,03 
<5/2-, 7/r>; 2340,60< 5/2-,- 9/2); 2481,98< 3/2+-
7 /2+) ; 2508,22 ( 3/2+- 7 /2+) ; 2513,33 ( 5/2- ' 7 /T) H 

2558,89 K3B ( 3/2+ - 7 /2+). CocTO.IIHH.II, B036y)I(.IJ.aeMLie 
npa pacna,IJ.e 145 Eu, B ax pa3p.II,IJ.Ka npe,ncTaaneHLI B 111a611. 4. 
3a 100% BHTeHCBBHOCTH pacna,IJ.a 145 Eu npBH.IITa cyMMa 
BHTeHCBBHOCTeH y- nepeXO,!J.OB B {3- pacna,IJ.a, B.D.YIUHX Ha 
OCHOBHOe COCTO.IIHBe. BLI'IBCJJeHbl BepO.IITHOCTH 3JieKTpOH­
HOrO 3aXBaTa H BeJJB'IHHLI logft . Pa3HOCTb Mace l45Eu-> 

18 

I 

o::t< aS >< 
c:l. = c::s I 

::t M tl:l tl:l 
::s 0 c:l. 
~ Ill I:: 

~ - Q) ~ 
: l~n aS = l!! :.:: 
till Q) 1:{ 
0 aS Q) till 
f-o 1:{ 1:{ c:l. 
<J liE aS M 
0 >. I:: aS u 10 (,) c:l. 

~~~~ ~ ~ ·~·~ ~~~~~ ~~ ~~~ ~~~ ~~ ~ ~; 
ot:§;oo§oo~oo~i~~oE~~l~o~~oo!~io~~fof-~o#a=~ 

--~ ~ ~ -~-~ ---~ -- -- -- - ~ N"' 

~~~.~.·~~Au~•., ,a,~ijij·~~.~.§gg.~g .§~u~,q.~~. g ggg gg ggggg g g 

.. :; 
"' "' 0 

~ 
1'\tll~ 

.. 
,._ 

;;; 

.;. 

"'~ .... 
~~ co 
•, .. },..., 

~~ 
~­~-

2~ 
~~ 

.... 
"'"' 
~­-~ ~o 

~a 
00 
I.J .. 
;;::-;::-

~~ 

~:; 

iaiS 
00 
1 nlN ., .... 
~~ 

-.. ""'11'1 
\D .... \D-

:j~ il:~ 
ti ii 
N~ ~i'J 

0 

G 

.... 
~ 
0 

~ .. 
~ 
~ 

!=8~8~2~S~~8~~~S~8~8~S · ·o · · · · ·oocooooo · · · · · · 
'~~2~~i~~~~~~~~~~~~~~! 
~Ni~~~i~~;ii~ii•i=;ii~ 
~~~~-~~~§~~~~-~~ .. ~-~-~ 

~ 

0 

0 ... 
~ 
~ 

~~ 
N~ 

i!::. 
o:S 
00 

~i: 
.;,.~ 
~;::;-

"'"' H 
~i 
:<:)~ 

"' 
0 

~ .. 
~ 

~ 

~ 
~ .. 
~ 
~ 

~ 

~ . 
q ii 
0 0 

•,... +"' rr rr 
~~ 
5. ; 
~ ~ 

:;. ~ 
iC iC 

• ~ ~~~~~ ~~~~~ ~~ ~~~ ~~q ~~~~~ ~~~~ ~~ 
ooEo~~iE~o~m~~mom~o~~§o~~~o 5 ~~~!o~a~§a~! 

•II , .. , , &~aa~aua~glllgA~~u~, A~~·, au a<:~~a 1 , lll.aa, 
1
,, ~~~a 

Ia> g Ag ';IUU g g 

ill~ m .. ~=iq;~~~~~-~~~S:;;q~ ~-~~&~~ ~q;~;~~~~q~~~~~~ 
,_!J I§Ot--0~\DOOO~Nt\I:JOOO:::>O--oOOOOO 0000000020000000 

-mo~;~,~,~~~~~~~~~,,~,~~~~~~;~~;~~q~~~~;'~' 
• t~~~~a~~~~~~~~i!~~~~~~~~ ~~~§~~~~~~~;~~~~ 

t • ~~""l"" .. ~ G ~ . 
~~ 

~ 

~ ~. ~ :: ::-0\f'-O'>Cf\1'- ~ ~ ~ ~ G 

::; =~~=co "'m "' ~i m • ~~ ~ It ... ~ iii ... 00...,'\10'> "' "' . m ~ 

,.;oiOOfi "' ~0 0 0 0 

~ '--
~ ~ ;~ ~ 

... 
~ 

... ... 
':.. t"'l,,.}, .. },.,.·~·~ 

~ ~ ., 
•,..t;. •,... .1\l .;..;.. ·::. ~ ~ ' ·::. ~ ;::.~;;::.::::-~ ........ ;;, ~ 

........ ;;;- ~ ~ ~m 

~ ~I ~~~~ . ~ . -~ ~ 
m .. ... 2 .;. ~~~!;. i ~ •""R-

~~ ~ •m ~ i ~ i ~ ~ 1 "" ...... _., ~ .. 
.f. of~f~ § i~ ~ ~ ! ~ ! 0 

~ ia 

19 



-+ 145 Sm, cor nacHo pa6oTe / 27/, npHHHManacb paBHOH 

/2717±11/ K3B. 

ABTOpbl cqHTaiOT CBOHM .IJ.OllrOM no6naro.u.apHTb 
M.R.Ky3HeUOBY Ja HHTepec K pa6oTe H UeHHble COBeTbl. 
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