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L. BBE.1lEilliE . . 
. _ Pa,IUioaKTHBHHii pacrra.n 151T&, liCCJie,noBaJICJI paHee- B pa6oTax 11':"'15/ :-

Bos6YJK.neHHHe cocTo~WI 1?1 Gtt li3y;tmJIIIC:D TaJ9!e B ~epuwc pea~ : , 
(d,p), (d,t>,/16,20!, (ol., 2n'J)/I77, (ol., 3n)')II8,I9/,n-_(sHe,«) !20!, 

HeCMOTpJI Ha TO, .'I.TO B pJI,l(e pa6pT,_IIpli HCCJie,nollffiiHII H3.n:ytieHWI' '- . 
I51Tb rrpiiMeHRJIHCli pa3JIIItiHHe CIIeK'l'pOCKOIIHtieCKHe . MeTO~ · .. C HCIIOJI:b30Ba
HHeM .· IIOJIYllpOBO,nHimOBNX. ,neTeKTOPOB (Ilii.lU , . MarHHTHilx'• crreKTpoMeTpoB ,a • 
TaR.lKe ycTEui<?BOK J.,-1-, e-e-coBna,neunfi, cxeMa pacna.na aToro HYKJIH.na 6u
Jia peme~a ue.nocTaTotiHo noJIHo,- B pJI,l(e CJIYtiaeB ,ua6JIIQJJ;aroTbJI ueo,nHosuati
HOCTH- n1~isMemeuHII oT,neJI:DHWC rruw.m-?epexo.non- ~ · ueua,neJKHo :qBe,neuuue _ .. 
YlJOBHli . . Bd· - · .. : . - :; -·.: . . ·. -· -,,.. -·' - · .. 

· C neJiiro. YTOtiHeHWI cxeMU pacna.na 151T& , auepriiii, -- irnT~HCHBHOcTe:lt _ 
raMMa-IIe£exo,nO!J H 1 COO'l'BeTCTBeHIIO 1 ,6~ca liH'l'e~?HB~OC'l'eii ~~' auepr~ 
ypoBHeii 51 Gd ,uru.rn: HcCJie,noBaJIIIc:D c,neRTpu e-1-coBna,neHJm; 1 1-JIYtieil H 
aJieRTpoHOB BHyTpeHHeil ROHBepcHJI (3BK) npR pacna,ne .1~ITb, 

-. . 2: IIPiifuTO~ . PA.lUfOAKT~ -liqTolffilll{q~ _ '·_ , .. -
l•. .; .: ' ·.,'; ' 

Pa.nnmiRTimuue HC'l'OtiHimH · Tep6WI . no.n:ytiaJIHC:D- B pearoumx • rJIY60Koro 
pacmenJI(m:im :rrur'l'aJia (ap6IDI) npoToHBMJ;r c aueprnefi 660 MaB. 

· 'ldmlieHH o6JIYtJ:aJIIIC:D ua BeyTpeHHeM:~tiKe CJIHXpowm.no'l'poHa .rum 
06'be,nm:re.HHOrO ~C'l'HTy'l'a JWepj!UX liCCJie,nOBaHHH, _li3 06JIY'!eHHWC ·MinlleHefi 
pa,nnoxllMWJeCRIIM Me'l'o,noM ~211 · BU,neJIRJicJI 'l'ep6nil. MouonsoToiiHUe HC'l'Oti- · 
HHKU I 51Tb IIO.n:y'IaJIHC:b' nyTeM BHe.npeHWI HOHOB B, aJilOMidlUl:eBYJ> . qoJI:Dry 
'l'o.iniuruoii 4·; 85 Mr/czl. npH noMouu'I::JJieRTpOMarHHTHoro Macc..:ceirapa'l'opa 
/22; 2~(: lfc'l'O'IHHKU _rr.im -J13MepeHHfi ilpifi.oTaBJII-!B8JIHC:b IrO . MeTO.nHR. e 

1 
OIIH-. 

• u •• ' -- - .. /24 25/ . . 
CaHI!Oll B pa6oTax • 1· .. ·· -1 , , .. : ·. . • - .. . ' ' . ' . . ~ 

3 •. li3MEPEIDlE CIIEKTPOB PAMMA-.JIY1!Ell 

lisMep~HWI tneRTpOB -raMMa_:-;:jzy-qeil. 151Tb rrPoBO,nliJIHC:b Ha CIIeK'l'poMe'l'- · 
pax c Ge~ ·n G_~(L£_):-.tie'l'eRTOpaMH; Me'l'o~ I!s,epeuilii ~ odp,ado'l'KII erie!t:-: 
'l'poB ra.MMa-JIYtieil no.npo6uo _· nsJioJKeHa ·B padoTe _- 2_V. · . - . _ . __ . _ . __ 

. }lli.3ROaHepreT~NeCRast tiaCT:b ·cn~R'l'pa raMMa-.n:ytieil ,.(E'j'300 KaB)' H3Y0 , _ 
tiUJJaci> npii· noMoJill'i ene'RTpolvie'l'poB c ·rrrr.u :.. Ge..:.;n;e'l'eR'l'opoM _(IOO rml- x 7MM) 
u Ge<f.L)-,neT~R.Topoi.i'<2oo Mi.f x 5 rm.i)'c ~auepre'l'W!ec!tmi paspeme!rne~ .. · · 
500 n:~·55o;:~B- rrpH E{= 122 Ra.B 5_7cq, eoo'l'BeTc'l'Bel{uo. cne~'l'P rru.!Ma;::-~- ·. 
'!eli 'n o6JiaCTH 60JI:bllllli. BHeprliil· H3Mepel:!. Ha y,IIeRTpoMeTpax C :iiCUOJI:b30Ba
HHeM Tpex Ge(li').;.;n;e'l'eK'l'opoB' 6 ~6oi1nrTeJI:&Hm.m o6'beMaMH 37-,o; 3B,O n · . 
50,0 ~M3 ·li au:preT~ec~ p~3pemeulieM 2,1; I,9 H 2_~1 KaB;)IIlii •. E)' = ,. · ·-
1332 KaB 

60Co, COOTBeTCTBeH~O, Xap~KTepuue anrrapam!!lle CIIeR~P,!l raM
Ma-.n:ytie:lt, IIaMepeHHue HaMli,rrpiiBe,neHH·B ·rrpwrollteHHH I pa6oTu 727/. 
SKcriepHMe}ITaJI:bHHe .naHHUe, no.n:ytieuuue II3 aHaJIH3a 28 _cepli:ft II3Mene~ 

' ··-'-4.'. ,,, '~ '. - - . ' ' . . . ' • -

0 r.bf:OI-1HE Hlj'~l~i VIHC f;·i TlJ 

~DEPHWX ~CCnf~Oa~~M 



cneKTpc>B rrua.Ja-.nytieil 151Tb , npe.n;cTaRJieHH B Tael;nru;e I. KaK Bli,II;HO Iffi 

Ta6.n:mt!I ! , C BHCOKOii. TOlffiOCT:&ID ohpe,IteJieHH OTHOCHTeJI:&HHe 'miTeHCillmOCTH 
raMMa.:..nytieii, oClHapyxeHH BnepBHe ·43 MBJIOmiTeHcHBHIIX raw.m-nepexo.n;a B 
oClJiacTH: · aHeprHil DJ 290 .n;o 2!00 K3B, Iiru.m: .He Iia6Juo,n;eHLI raMMB.-nepexo,Itbl 
c ~meprne:ii 2I2,I 12 H 103,8; II8,2; 2I7 ,0; 222,0; 255,4; 258,!; 
267~0; 348,0; 4I3,9; 440;2; 539,0; 770,!; 773,2; 90!,9; I003,2;I069,0 
!084,0; II30,0;' 1360,0; I593;0; !644,0 H I727,5 KaB } 5 ,!0/. TOlffiOCT:& 
onpe.n;aneHEH sHa~eHHil aHeprH:ii raMMa-nepexo.n;oB-~ KHTeHcHBHHx (>5,0 
OTH. e,It. TaClJI. I} He xYXe 20 aB, ~-Ma.JIOmiTeHCHBHHX (<5,0 OTH.e¥2) 
He 6o;ree 150 aB, ~o cymecTBeHHo Tolffiee pesynTaToB'pa6o'l' /5,IO, l, 
yTolffieHbi T~e OT~OCHT_ eJI:&HHe HHTeHCHBHOCTH raMMa-.nytieii TIO cpaBHeHHID 
c'pa6oTru.m: /IO,I2/ ~ · - . . '• - . ' .. · 

4: li3MEPEllliE. CrrEicrPOB aJIEKTPOHOB BHYTPEH!IER 1\0HBEPCilll.· 
- oill'E,ILE1IEHli MYJI1THIIOJI1HOGTH rAMMA~EXO.ILOB •. 

CneKTpbi SEx ISITb HSMepRJIHC:& np:a noMO!JIH cneKTJlOMeT~B c Si (l.i}

.n;eTeKTOpa.MH (c paspemeHReM aE=I,O-I,5 KaB np:a Ee=I50 xaB) :a Si. {l.i}

.n;eTeKTOpoM, IIOMe~eHHHM B O,!tUOpo,ItHoe MarHHTHOe TIOJie (aE =2,2 KaB npH 
Ee=l50 RaB) • XapaKTepHile am9aTypHHe cne,Tphi aBK, no.nytieHHHe' HaMH, 
npe,ItcTaRJieHbi B np:wroJKeHHH 26 . }laClOTbi / 2'1 • PesyJI:&TaTH. oClpaCloTKH 
cneKTpoB BBK npe.n;cTaRJieHH· B Tael;nru;e I. ITp:a ircCJie.n;oBaHHH cneKTpc>B 
BIIepBbie onpe.n;e~eHll OTHOCRT8JI:&HHe. miTeHCHBHOCiTH . 3BK nepex~,ItOB c' SHe~ 
rEHMH 239;6; 476,5; 620,4; 656,8; 727,4; 794~I; 8II,9; 839,2; 852,6; 
865,I; 870,2; 895,8; 966,8; 983~5; !025,2; !157,6; I203,I; 1222,?;
!259, I; 1599,6 H I689, '7 K3B, yTOlffieHH 3Ha~eHEH OTHOCHTeJI:&HHX miTeH
CHBHOCTeR' K-KOHBepCHOHHbiX aJieKTpc>HOB - nepeXO,Ii;OB 395,5; 443,9; 
467,6; 479,4; 6I6,6 H 703,8 K3B H onpe.n;eJieHll MYJI:&THIIOJI:&HOCTH ~MHO
rHX: raw.m-nepexo.n;oB, ~ 2I :as mrx: BnepBue, a meHHo: 239,6(E2), 
4?6,5(MI), 620,4(E2},-656,8CE2}, 727,4(MI+E2), '794,I(MI,E2),8II,9 
(E2), 839,2(E2), 852,6(MI), 865,I{MI)~ 870,2(MI), 895,8(MI) ,966,8 
(E2), 983,5(MI), I025,2(MI), II5?,6{MI), I203,I(MI), 1222,'i(E2),. 
I259,I{MI), I599,6(MI) H !689,? xaB (MI) •. llpn onpe.n;eJieHHH sHa~eHHii 
oeK nepe7o.n;oB npmiHMaJIOc:&2 /To raMMa-nepexo.n; c aHeprneii 25I,9.KaB
THIIa MI · 3 • 7/ PCK=O,I3I I 8 ) • ITocyemHOCTH rro.nytieHHbiX 3Ha~eHHii oC.K 
BRJII!)qai!)T B ce6H rrorpeillHocTH oTHOCHTeJI:&HHX miTeHcHBHocTeii raMMa-.nytieii_ 
li BBK, a TaKJKe norpe~OCTb onpe.n;aneHEH KOa@l:mnieHT~ HOIJMHilOBKR · ~ 
HX ~CJieHEH. llo.nytieHHlle HaMH 3Ha~eHEH C(K H BbiBO.J¥1 0 MYJI:&THIIOJib
HOCTH rru.wa-nepexo.n;OB. npn pitcna.n;e ISITb . np~)(CTaRJieHH _ B TaCl;nru;e I. 

5. liCCJIE,llOBAirnE CITEKTPOB e.:.]-COBIIAJlEHillt 

- lisMepeHEH cneKTpo:B e.:..]-coBna.n;eHHii npooo.nruillc:& Ha ycTaHOBKe 1291, 
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3HeprHH, OTHOCRTeJI:&HHe ~TeH_9_Iq3HOCT~ 1:-~eit;li 3BK, KOa@JmureHTll 
EHYTPeHHeit KOHBepcHH, MYJI:&THIIOJI:&HOCTll n pasMe~eHne nepexo.n;oB npH 

pacna.n;e !SIT b 
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l 2 --3-- --- _. 4--
... ' - ll9;8(26) ;, ~- '-,- .-;;--

~ ''' 3)9,9(41) - -- -
.._,- < 64,9{15) - -

l08,~(I0) :;::~;~, 1050(;1) 'll256t~l 
139,99(5) ., 0,14{5) ' - ' ' -
us. 73<(31) 0,55(8) - -
149,00(5) " ' '0, '15(11) - -
160,'159IIOi 1,88(7)' 5,I(t3l 2548(654) 
Illl,l93(9)' 42,3(81 1<7(4) 3263(ID8l 
191,981(7) 13,50(26) 42,6(14) '?363(113) 
224,85CI6l 0,32(41 . - -
236,20(51 0,31W 0,64(19) :otr.41650l 
239,56(3) • 0. '11!81' o. 74(9) 0'19(162) 
248,236(17) 0,.82(9) - ' -
251,8821'1) 96.9(18) 133;'8(28) "1310 
263,648(19) 0,'15(10) 0,51(16) -- 6381224) 
287,3'12!Ill - 100,0(20) 100,0(32) 939(36) 
318,596(12) I,3l(I4) 0.64(18) 462(138) 
354.21(12) 0,060(33) 0,033(1) 517(218) 
388.!11(18) 0,1J28(6) - ' -
3'15,0(5) ' - 0,06(1) 0,03(1) t61(198) 
3110,303(9) - 17,23(36) 1,33(17) 73(10) 
385,167(10) • 3.63(9) 1,47(8) 3110(18) 

'385,494(14) 38,7(8) 8,9(6) - '216(15) 
401,9(5) 0,07(4) (),04(2) 450(3117) 
406,33(16) , 0,34(8) - 0,07(3) I99(M) 
4I6,38S(Ill 6,8B(Ul 2,52(6) 344(1I) 
426,'111(161 I$,48(34) 5,63(131 :MZtnl 
443.865liOl 38. 5(81' II, 46(1&) 28J(7l 
w. 73l9l o,oam o,m5tn 1'1619'71 
48),<51(34) 0,18(3) - -
46'7,511!l!Ill - 3,39(8) '0,48(19) 133(53) 
4'16,1(l8(18) ; 5,08(31) 1,22(8) 22'1(21) 
4'19,3&5113) : 55,5tnl 8,1(9) 13'1(15) 
500,109(15) I;66!5l 0,31(4) I'II(24) 
508,2(6) ' 0,12(5)' (),029(7) 22'1(109) 
511,89'1(17) 2, '19(20) 0,621(34) 206(94) 
534.G!4l o,43Il2Il o,ot914l 42191 
53'1,242(17) I, 9'7(8) - -
583,19(5) (),267(22) 0,063!6) '18'1126) 
m. 5(6) - • 0,073(21) 0,006(2) 77(3'1) 
5'19,4151' • • o,O'I5(Ill o,OI2l4l Illlll56l 
M7,478(12) 8'1,5!32) &,31(34) 81(8) 
604, 743(12) 12,04(M) 0,34(7) 2'1(8) 
618,541(12) 3'1,3(7) 1,22124) 31(8) 
620,8(25) I,4&112l 0,104(24) 8'1(17) 
644.78(14) ,, O,IIIJ(29) -
W, 7!iO!Ml .. 2, .. (5) 0,098131) 
110,11154(13)' 1,88(5) -
6'71,89(19) O.I.a12Il 0.018(6) 
8911,011!I5l 8,01(U) O.U!IIl 
'103,711(13) 13.181291 I,U!Il 
'12'1,43(13) ' (),8917) 0,018(8) 
.731,240(15) 29,8(7) 1,4'7(?) 
748,.(18) D,OIM(I1) -
'112,414(22) 1,21(5) O,!rl3(2) 

a (It) 

1011(41) 
U(Itl 
11(5) 
'IO(tl 
411(3) 

IB<ZI 

'3 

,,L ]' , •• :·:' !~ .~~· 
., - ,_ 

~ ~ ;\ 

:~I~ '108:1?.3 

f· 

{;_~''' .;.. ' 
'7 "1 ' 
-~ ·:"i ,, 

\ '" - ~~- .. 
-o --~·- -·•; 

1052.~. ··:~~-. " j ··11912,232 

12 
'lll 
'III 

VI 
i:2 

VI 
E2 
III 

-a 
III-

.! Ill 
III 

III.cl 
E2 

112,11I 
• '•B2 

III 
III 

III.G 
:a 
- Cl'' 

Ill 
B2 

III.cl 
Ill 
Ill 

•III 

Ill 
12 
III 
12 
'III 
III 
12 

12 

IIIi 
12 
Ill 

111<111 
12 

'i!l 

•r_· -·-' ,'< 

'5'15,691 
,507,,78 
'575,691 

426,'118 'o;, · 

.... 'II._Ii_· .. \-:''''-. 
'395,,9c .. ' -. 1 

$'}'7:~~: '39S~~;t( .... ·-~ 

8II,Il83 
1745,09 
1087,589 
839,360 ;:::· 

5'75,691' .,. 

150&,526·1' 
839,360 ' ::::: .~·. 

.426.718 -' ' 
1456,48' 

1 211&.99 
II911,232 
811,8113 
385,494 
.;.·.., I 

.:~' 
426 '118' 

: 839:360' 
{ -~ 

'575,691 
1052,232 

'158'1,478 
108'1,589 

108,123 
108,123 

1087,919 
I7«l,8&-
8II,883 
426, '118 .• ' 

0 
;. 

1788,91 
395.494. I'"·) . 

'0 _,' 
395 ..... 

108.123' 
5'15,691' 
IOS.W 
~·-''i8 

1~,5891 5'15,~91 

Il24,'1li6 
·168'7,94 

158'1,478 
II911.232 
II!II,232 
1745,09 

~::: 
'193'1,39 

llll7.1181l 
811,11113' 

,113t,360 

II0'7.964 

. ·-·-· 
o· 

~~"~·'" ...... 
II24.'111 

39&.~~· l' 
d-718·· .. , DA,'IS ' .... -.-. 
108,:123 . " 

[08,123 
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'155.9~(301 . f 
7815,21!121 
'19(,07(71· --(18) 
8Il,88<(25} 
s:.t,21!1U 
842,30(6T 
852,ocm 
866,0'1!l(30J 
S'lO,I9(2'7~ 
lr73,8'1C2U 
8111,'16(7) 
1184,10(6) 
8\JJ,8B(3'7) 
895.'1&!131-
005, 723(21) 
913.536(39) 
918,0.16) 
938,84(4) 
9C6,98(9) 
957,09!16) 
966,83(13! 
967,4(6) 
974,27(6) 
979,467(33} 
983.47(17) 
9!1),20(3'7) 
1009,845(37) 
1025,21(7) 
1029, 75CIII 
1050,61(9) 
1052,20(36) 
1060,96(30) 
1078,8B(I6l 
108'1,55(2'7) 
1091.08(5) 
1098,DS6C:nl 
IIIO,OI8(26) 
II20,16(181 
If25, 93(21) 
If3I,96(6) 
IISI,OO(I6) 
II57,625(33) 
II63,12U7) 
lm,cscc> 
Il82,223(35) 
II9I,25(5) 
II9&,22(5) 
l:ll3,IC(IO) 
1206,&18) 
12I3,2t!I2) 
1217, 7C(321 
1222,661(211 
I23l,17(7) 
I237,1(C) 
128,18118) 
1259,13115) 

liiJO.I\OJOKeime Ta6Jnn.u:z l 
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0,092(211 
0,131(20) 
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a;uoc1n 
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0. '100(35) 
a,059(21) 
O,ll63(22) 
3, 75(9) 
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cos~aHHoil Ha 6ase Cles~e~esHoro CleTa-cneKTpoMeTpa c Toponn~nHUM Mar

HHTHUM llO~eM, l1 CllSKTpoMeTpa C be(li)-~eTSKTOpoM. PaspeWaiOill88 BpeMH 
ClllCTpoll CXSMll COBll~SHllll COCT8BJL!IJIO 2 f: =50· HC. 

B aKcnepHMeHTax HCMe~o~uc:& coBn~eHim raMMa-JIY'Ieil c SBK 
KI08,I; KI92,I; K25I,9; K287,2 l1 K426,6 SITb. 

151Tb 

8.10
4 

4-10
4 

Lll II. . . K 108l2 . 

OJL~ ;g 5-10
3 

~3103 ~287,37 
3 -;1J ... : ~ ,.,. .. : .. ~. 

1if ~...,.W 1 1J l. ,::_. J • ' .. _ 

"'IJJ ·ol~~: I I 
100 500 1000 1500 2000 

K 251.88 

HOMEP KAHA/IA 

Puc. I~ CneKTpll 1-JIY'Ieil ISITb II 
COBIIa,Il;SHllll c SBK KI08,I2; K287 ,37; 
KI80,I9; KI9I,98 l1 K25I,88. 

6. CXEMA PACTIAnA ISITb • 

CneKT£11 e-1-coBn~eHllil npu 
pacn~e IS Tb npe~cTaMeHll Ha 
puc. I II 2. l!Il:Mo CJIY'IaiDUlX coB
n~eHllil, Ha6JIIO,ll;eHHI1X HaMII B aKcne
pHMeHTax, He np8Bl1W~O 3% OT lfliC
~a liCTliHHHX COBll~eHllil. 

llirqopMaiU1ff 0 COBll~SHI!RX Ha
.KaM~aCn B nai.u!Tn 4096-.KaH~n-
Horo aMnrrHTy~oro aH~HsaTopa 
icA-70. U6pa6oT.Ka cneKTpoB e-1-
coBn~eHHH npoBO~KnaCn OTHOCl!TS~L

HRM MeT~oi, no~6Ho onHcaHHUM B 
paeloTe 30 npn nojoi!JI1 HEM no 
nporpaMMe "KATOK" 31/ • 

OTHocnTe~:&Hlle IIHTeHciiBHOCTH 
raMMa-JIY'Ieil, Ha6.1Iro.neJ!HllX B cneKT
pax COBU~eHllil, npHBe~SHll B Ta6JIH
~ax 2 li 3, TaM .~e ~aHll paCClfliTaH
Hll6 liX SHa"leHHSI ga OCHOBaHllli ll£6~-. 
~o~eHHoil HBMH cxeMll pacna.na 15 Tb. 

Ha ocHoBaHllli aH~sa cneKTpoB raMMa-JIY'Ieil, SBK n e-1-coBna,neHl!ll 
npe.n;n:araeTcst 'cxeMa pacna,na 151T~ - 151Gc:L(pHc.3 H 4, Ta6.1IIDUl 4). 
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. Puc. 2. CneKTPll 1..:JIY'Ieit 151Tb . H colma,I4emrli c 
SBK K426, 72. . ''· 

·,, 

·.:,-' 

. BBe~eHHe. ypoBHeil 151G'ci,. B ~cHOBHOM, .no~KpeMeHo Hael~eMllMll 
e-1:--coBna,neillmr.m.: SHeprllli ypoBHett pacclfliT~C:& c HcnonsoBaHHeM 
BCSX KOMClliH~- CyYIM li pa3HOCTeil: imeprllil n~pexo~OB .n;I.li' onpe~e~eHHllX .. 
COCTOirHd, npH aTOM YlfliTll~C:& aHeprllli OT~alfli R,lij)a. Ilorpe.UniOCTH 
onpe~MeHmr aHeprllli YfoBHeil ~51Gd. COCTaBJl!IDl' I0 ..; IOO aB. . . . 

· B.·cxeMe pacna,na 5ITb pasMellleHo IIS nepexo~oB H3 I67'Ha6.1IlO,ll;eH
HllX. Cyw.iapHaJI liHTSHCliiBHOCT:& H6pa3M6Ill8HHI1X nepexo~OB COCTaWeT npll
MepHO 2% Ha pac~ 151Tb • IlpH pac't!eTe :3Ha~eHd. Logft pasHocT:& Mace 
~,.=2562(5) K8B a,I4/, sa !00% liHTSHCliiBHOCTH Ha pacna.n ISITb npH
HSITa Cyw.tapHaSI liHT6HCliiBHOCT:& nepeXO~OB B OCHOBH06 COCTOSIHH6 !SIGal, 
paBHaSI 363(6) OTH.e~. Ta6Jtml,H I. : . ·. . . . ·. : .; 

. BBe~eme B paeloTax /IO,I2/ypoBHH c aHepJ:.mn.m 743;2; · 766;!; 

775,3; 83S,~i 853,0; 905,7; 957,2; IOOI,O; I2I6,I; I2J8~7; !349;5; 
!392,6 KaB I 0/ H !232,4; !676,5; !798~0; !97~,3 KaB I l Hrum He 
no~TBepJr.IJ;eHU. . · ·, . . . . · 

Ha OCHOBrurllli ~3a 8ltCll6IJBM6HTaJiiHWc pesyjx:&TaTOB BB6,It6Hll )io
UMHHT6nHO COCTOSIHHSI !SIGeL c aHepi'ltlllm !265,76(4), !279,59(4),' 
1687 ,94(6), !788,9!(6), 2034,5G(5), .2ll5,99(7), 2!95,27(5) ItaB. 
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Ta6JI~a 2 
llHTeHcHBHOCTH coBn~eHin1 1-~eli c 3BK KI08,I n K287,4 I 5ITb 

K108.1 K28'Z4 K108.1 K28'Z4 
Er, K)B 

1.-;r uca. ...r poe.•. I .. y ne1. t..,.... poe•· 
E1,K3B 

1•-r-ue .. t.-r P-M"' z..., ncn. t..,.i,. .. 
180.2 - - 100(3) 100(3) 884.1 0.54(19) O.S6(5) 2.1(71 l69!20l 
192.0 - - 25 !61 29.2(331 905.7 1.47(121 1.56(41 - -
251.9 45.41151 49(41 25.8(161 26.1132) 979.5 1.83(241 1.60151 - -
287.4 100(31 100(21 - 1061.0 0.4f(131 0.56(51 2.0(41 1.7(3) 
38D.4 13.3(311 13.1(28) 10.4{8) 10.S(13) 1110.0 2.42(261 2.39(4) 7.1(5) 7.2181 
418.4 4.7141 5.1(61 17.1[9) 14.9(17) 11546 0.5~101 0.66(2) - -
44l9 26.6(221 27.6(37) 89.7(39) 84110l 117\5 2.33(19) 2.24151 - -
41126 2.91101 3.411) - - 1182.2 Q.71(16) 0.74(4) 2.8(61 223(26) 
479.4 53.7(23) 55.4(12) - - 1222.7 1.17(12) 1.3151 0.92(9) 1.06(13) 
500.1 0.95[8) 0.8518) - - 1312.2 1.53(13) 1.66(7) 5.01(37) 5.016) 
511.9 8.3! 6) - 3.0(2) 1.93(23) 5.7(8) 1383.5 0.91(10) 0.94(4) 0.93(11) 0.77(9) 
604.8 6.03(33) 6.23(37) 4.319) 336(39) 1483.6 2.9[51 3.8(5) Q.70(16) 0.53(7) 
616.6 25.6(14) 21.0(231 79(51 76181 1495.3 O.S4( 7) D.64(3) 1.61(37) tea201, 
658.8 1.28(12) 1.45(t2) 4.5151 4.4!51 1579.8 0.13(4) 0.13[1) - -
692.1 4.18(27) 4.35(201 14.0(20) 13.2(151 1599.6 0.71(1!1 D.8913l - -
703.8 12.4141 13.5131 - - 1632.7 D.45(17) D.32t 1) - -
731.3 28.0(10) 29.8(71 - - 1638.5 D.Ja9t 0.31(4) . - -762.5 0.98(161 D.87(10) 3.2(5) 2.6(3) 167D.6 2.09(31) 2.25(91 - -
805.5 2.74(23) 2.82(8) - - 1720.5 - - 0.49111) O.S1(6) 
865.1 0.53[11) 0.54(21 - - 1816.0 ' D.38(101 0.44(4) 7..5(12) 9.011 0) 

1870.2 0.21(10) 0.33!21 - -

Ta6JI~a 3 
llHTeHCHBHOCTH coBn~eHllli 1-xygeli c 3BK KI92,0; KI80,2; 

K25I,9 H K426,7 I 5ITb 

K192.0 K180.2. K251.9 K426.7 
Ey.K3B r•-r"''"· 1e-r,..•· Ie-¥•J(c.ft. Ie-(P""· 1~-y .I(C.I. le-y I-•· Ie:r_ .. , •. 1e-YP"n. 

149.0 - - - - - - 3.81 (29) 2.43(14) 
t60.S - - . - - - - 13.1 (3) 12.4(10) 
251.9 100(4) 100(9)' - - - .. _ - -
287.4 105(8) 104(14) 100(81 100(11) 26(3) 24(6) - -
380.4 - - 1.55 [40) 1.01(31) - - 100(7) 100[10) 
385.2 - - - . 9.3!36) 

47.9(8) 49.2(14) 
3955 40.1(51) 35.6(41) 36.4(35) 38.7(21) 12.9(24) - -
426.7 - - - - 4.8(13) 3.7(14) - -
479/. - - - - 100(5) 100(7) - -
500.1 1.27(47) 1.73(52) - - - - - -
511.9 - - 0.89(10) 0.73(11) - - - -
537.3 1.27(52) 2D5(33) - - - - -
587.5 - - - - 108(7) 103(18) - -
601,8 13.1 (9) 12.5( 7) - - - - - -
616.6 ' - - 81.7(62) 91.4(87) - - - -
66Q.9 - - - - - - 23.1(21) 26.3(24) 
880.8 - - O.S2(18) O.Sl:ZS - - - -905.7 1.95(21) 201(15) - - 4.9(11) 5.08(104) - -

1132.0 - - 0.77(8) 0.6~171 - - - -
1213.3 - - 0.62(7) 0.62(10 - - - -
1495.3 -' - 2.22(19) 2.36(21 - - - -
1816.0 - - 0.S7(8) 0.94(11) - - - -
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YpOBeH:& I265, 76 KSB ( 3/2-,5/2-) BBe,IteH Ha OCHOBaHHH CO~eHllli . 
KI08,I c II57,63 KsB. 3ToT ypoBeH:& pas~eTcH nepexo.naMH 1I57,63 
KSB MI, 870,I9 KsB MI n 839,21 KsB E2 Ha cocTo.mnm I08,I2 KsB 5/2-, 
395,49-KSB 3/2- R 426,72 KSB 5/2-, COOTBeTCTBeHHO. 

YpoBeH:& I279,59 KsB (3/2-,7/2-) BBe.zteH.Ha ocHOBaHHR e-1-coBna
.neHllli, ero paspJDKaiOT .IUJa nepexo.na II7I,45 KaB MI .n 884,1 KsB E2 Ha 
ypoBHR I08,I2 KSB 5/2- R 395,50 K3B 3/2-, COOTBeTCTB8HHO. 

CoCTOHHHe C 3Hepr.Hefi I687,94 KSB BBe,IteHO Ha OCHOBauHH Ha~e-
HM (KI08,I2 - 1 I579,83)-COB~eHHH H ' pasp&maeTCH nepeXO,ItaMH 
563,I9 KsB MI .n I579,83 KsB. · · 

YpOBeHJ> I788,9I KSB (3/2--7/2-) pasp&maeTCHnepexo.ztaMH I680,'76 
K3B, I362,I8 KSB MI H 1213,24 K3B. 

YpoBHH 2034,56 KSB (3/2~-7/2-), 2II5,99 KSB H 2I95,27 K3B BBe
,IteHH Ta~e Ha OCHOBaHRH e-1~coBrr~eHHli; nepBHfi H3 HEX pasp&maeTCH 
rrepexo.naMH 1447,05 KSB, I222,65 KSB E2, II95,22 KsB, 946,98 KsB E2, 
MI H 842,3 KSB; BTopoii - I720,48 KsB H 375,0 1mB MI; TpeTllli - I6I9,6 
KsB, I383,46 KaB MI n 406,33 KsB E2. · . 

CnHHH n 'leTHOCTH B036Y'!Ul:eHH11X cocTOHHllli 15I Gc:J. onp~~eJieHu HaMH 
B OCHOBHOM, no ,ItaHHHM 0 MyJI:&THITOJI:&HOCTHX raMMa-nepeXO,ItOB, · BHBO.Itll 0 
KOTOP11X ;n;JIH HIDKHRX COCTO~llli: BWIOT:& ',ItO ypoBHH. 587 1 48 KSB. COBn~aroT C 
.ItaHHHMR npe~ pa6oT /IO-I2,32/. 

Cne.nyeT OOpaTHT:& BHHMaHHe OCOOO Ha ypoBeHI> C SHeprneit 839,36 
KsB. llpn ncCJie.ztoBaHRH'"~OBWC KoppeJI.1ll.Utit HanpaBJieHllli npn pacn~e 
I 5ITb aBTopaMIT padpTU 32/ STOMy ypoBHIO npHITHCHBaiOTCH ciiHH H 'leT
HOOT:& I/2-:- •. B .IUJYI'RX paooTax, BllJioJIHeHHl1X pauee , B TOM trn:CJie B /II/ 
no RCCJie,ItOBaHll!O yrJIOBl1X KOppeJI.1ll.Utit HaiipaBJieHHH, STOMy .COCTOHHll!O npH
ITHCaHH cnHH R 'leTHOCTI> 3/2-. KaK BH,ItHO. na TaOJIIIlUI I H . CXeMH pacn~a 
Ihl · · · . . . 

Tb (pno. 3 H 4, Ta6;r~ 4), HaMH Ha6.1no.n;eH raMMa-:-nepexo.n c sHeprn-
eit 839,2 KSB Tlfiia E2. C O,ItHOH CTOpoHll, eCJIH npe.ztnOJIOJKiiT:&, 'ITO OH pas;_ 
pJD!QleT COCTOHHHe 839,36 KsB, TO STOMy ypoBHIO CJie.nyeT npmmcaT:& O,ItH0-
3Ha'lHo cnHH H 'leTHOCT:& 3/2-. c .npyroit CTOpoHll, no SHepreTR'leCKHM co
oop~eHHHM STOT nepexo.zt MOEHO pa3M8CTHT:& Me~ ypoBHHMR I265,75 H 
426,72 KsB. O,ItHaKo B cneKTpe coBn~eHHli raMMa-JIY'le:it c 3BK K426, 72 
H3-3a He~OCTaTO'lHO:it CTaTRCTHKn MH He OOHapymHJIH raMMa;_JIY'leit SToro· 
nepexo~a: Mi:l MOrJin ou o6HapYJKMT:& sTu coBn~eHM TOJI:&Ko n cxygae 

J 1839~0,3 (OTH_. e.n. TaOJI~ I). 
Ha6JIIO.n;eHHe COBn~eHHH (K426, 7 /73I,2) JKa3UBaeT Ha CYJ!I8CTBOBa

HHe nepexo.na C HHT8HCHBHOCT:&IO 1,5(4) OTH.e~. C aaeprnei,6JIR3KOH K 
sHeprRR HHTeHcHBHoro nepexo.na 73I,24 KSB CJ;=29,9 OTH.e.n.). 06Hapy-:
xeHHUit nepexo.n CJie.nyeT pasMeCTHTI> Me~ ypoBHRMR II57,93 H 426,72xaB. 

Crnm I 5ITb I =I/2 onpe.ne;reH sKi:mepRMeHTaJI:&Ho aBTOPaMH ·paooTu 
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I 1081: .1 I 

E,E~Lgti 

-· ~:----. 

Ta6.mma 4 

,Uamrue o cxeMe pacna.na I5ITb - I5IGd 

-3 

a,. "'R' ja S fUll ..... '. 3 'll.l& .£ --· ., ~ &L .,., 
I 2 3 4 5 6 ? 8 
0 7/T 2,80(7) 8,1 - - - -108,123(7) fi/T- 1,7(9) 8,2 108,123 23'7 III+SIIB2 0 311,4N(t) 3/2" 3,3(4) 7,8 2117,3'12 114 Ill 108,123 

395,494 39,7 12 0 
Gl,718(11) fi/T 1,55(12) 8,1 318,59& 1,36 12 108,123 

426,718 16,1 III 0 171,191(14) IIT 3,8(5) 7,7. U9,00 0,75 - Ul,718 
180,193 58,5 IJI 3915,494 I 
467,566 3,44 12 108,123 1 587,478(13) 3/2" 1,9(8) 7,9 110,"1&9 2,35 12 426,718 -
191,981 18,1 II 393,494 I ,79,355 55,8 12 ID8,123 
587,478 58,2 12 

5~69!' I 811,883(18) 3/2" 1,20(1I) 8,0 236,20 0,36 Ill 
385,167 3,77' 11+12 -'26, 718 
.X6,38S 7,14 Ill :;;: I '103,758 "13,6 III 
8Il,8SI O,'IU 12 0 

839,310(18) IIT 47,8(8) 6,4 251,882 108,4 Ill 58'7,478 
263,&48 0,79- 12 171,691 
443,1165 39,1 111+12 395,494 

913,eN(H) 
731,2Cl 29,9 12 108,123 

3/T-7/T O,'lll(3) 8,2 lllll,468 2,1M Ill 108,123 
913,1188· 0,1119 12 0 mez,:Dmal 3/2" 1,91111) 7,7 4'11,528 11,18 Ill 573,6fl 
1111,780 2,03 12 3911,494 
10111,3) 0,22 - 0 

1087,-23) 3/T,fi/T 3,17(7) 7,4 248,231 0,82 - 839,360 
BOO,ID!I I, Ill 111+12 587,478 
IU,897 2,80 II 171,191 .., .. 1,88 - 421,718 
nz,oaa 6,09 12 3911,494 
!'79,ts7 1,58 :I lll8,123 
108'7,81 0,041 - 0 

ID4,7JI(al) 0,07(4) I, I 137,2'2 t,aa - 517,478 
IIIP, .. (BB) ~·.w 0,3412) 8,4 '112,414 1,21 II 3911,494 
IIWI,:z:ri(BB) 1/Z•,w 11,43(24) .... I:J!J,99 0,11 - 10111,232 ,.,343 17,4 II 8II,883. 

104,743 U.I II 18"1',478 . 
III,MI 37,4 II 171,191 

1881,'11(4) 3/T,fi/T 0,11(2) ... Dl,21 O,II 82 431,?18 
8'10,11 0,11 II 395,494 
IIIP,IH 0,1? II 108,123 

1271,88(4) 3/2"-7/T 0,13(2) 7,1 IN,IO 0,'11· 12 3911,494 

w.fiiT Im,u 2,24 II 108,123 
IUI,41(1) '0,72(2) 7,1 .. ., 0,03 - 108'7,11111 

.. 1m, 'II 0,43 - 171,191 
1029,71 0,37 - .a~,na 
1080,91 0,79 II .... 
1348,31 0,79 - 101.123 
IW,4C 0,11 - 0 

lD,III(31) O,li0(3) 7,7 t18,04 0,22 - 517,4711 
10'11.81 0,21 ~ 421,'1UI 
1110,011 3,33 - 311,4N 
131P,33 0,27 - 101,123 

-·~-
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!m,'II(IJ 

IIIY,N(IJ 

riii'P,.,., 

17«1,M(UI 

I'III,OI(fJ 

1'111,103(311 

1'1'18,7113(311 

1'111,11(11 

lm,31(ml 

111'11.31(11 

1014,.(11 

1071,03(11 

-··" mi.ltC71 

11111,17111 

-·"'" 

~.vr 

~.vr 

~.vr 

~-7/r 

~-7/r 

~.vr 

~.~ 

~.vr 

IIpo,noJI.lKeHHe Ta6Jrml;u 4 

3 -~c-=F·-i - & 7 • 
0.3'1111 l.o ,.," - ·o;oe · ---· -.a. iii 

110,:10 0,09 - 117,fte 
nat,m o.u - -. m 
1181.123 I,OC - -.4N 

o.ncu I e.c 1113,11 o.:rr 11 112e..,. 
111'11.13 O,IC - 101,133 

1,21(3) . 7,. 'IN.07 0,31 11.12 II3, 1M 
... 'II 0,015 II 111.113 
Im,ll o.:u - .,,.,. 
1131.!10 0,3'1 - .,.. .. 
128J, 92 O,IIJ II G1. '1'1& 
1312,U8 2.31 II -.GC 
1889,16 0,91 II mi.Ial 

0,08(1) I ,~ I1:M5.3 0,03 _ .... 
1532. 'lO 0,33 - 101,133 

I,t"l(l) 7,2 . 239.111i 0,83"' 12 IBDI.UI 
o:ao.• 1,<7 12 112C.'I28 
u. 723 .. 'M 12 831.310 

O,U(Z) I a.• I 1319,. 0,10 - Gl.7ll 
1&3&.f7 0,30 - 10&.123 
rr-.a 0.10 - o 

1,«1(4) I' 7,1 I 861.0'l0 0,55 II 911,594 
.... 0,11 12 1%1,113 
tm,ZI D,fiJ "II 517,4'71 
uoa.r• o,13 orr 1111.111 
1-.02:1 I,OC - al, 718 
Mo,II Z.2S II 10&.133 
17'11,'71 O.X - 0 

0.14!11 I ... I WI,K O,:M - ll'll.ltl 
U.,D O,N orr Gl.'l'll' 

. -.'II 0,01 - IOI,U:S 

0,11(1) , .. 0 I m.• 0.11 II -'II 
• 1011,011 0,31 . - .... 

O.UUI t.l ..... 0,01 - 1017,-
mo,:u . 0,34 - IOI,I33 

o.•<J> 7,1 ... JII 0,32 - 1111,132 
.... . . 0,3'1 ... 1017,-
n-.• O.tr - .... 
DD.III . ~o• • m,ll3 
1...,,01 : O,ZI - 117,fte 

l.lf(3) . I ... I -· . O.II Ill l017,-
I331.17 0.11 - .... 
u.-1• 0.32 111 m.• 
14&1,131 l,fl II 117,fte 

~-- o.• .. - .,..Ill 
111'11,• O,lf - · -.eN 
~-· '0,08 . - IOI,I33 O.IDUI I 7,1 I 11101,.. O,II • 1017,-

. IIDI,I 0,07 - 117,fte 
3017,31 0,01 - 0 

0,08(1) I 7,1 I 3'11,0 0,01 Ill . ll7CI,M· 
. l'PIO,. O.H - -.-

O,IIl(31 7,0 .... . 0,31 • 1'111,11 

~- r,.., m m.• 
1111,1 o.orr - .,.,. 

0.21121 I s.s I na.• 0.11 - U..'ll 

~-· 0,07 - 1011,132 
11%1,03 o.• - l'll,lll 1.... 0,01 - ..... 
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.· 133{ Ocito~oe cocTomme 15IT6-· _IDITepnpeTHPYeTcsr EMR KaK O.JtHotiac-
. i:Htmoe Hiri:!,ccoHoBcKoe cocTomm:e I/2-:"/550/ ~-. 4; · .. · _ .•.. 

· CorJiaCHo JICCJie,nOl3a.Hlmi.t OKC'l'peMa H m/.:; • MO,neJm o6oJro-.iex 
·M!lliep H CpaBHeHmO C COCe.I(llmm H,rwaMR {1~Afd83 ~ I~Sm83, I~Na85 , 
l~sm 85 :a· 

1~SM 87) · ocHoBHoMY cocTomnm 151 Gd CJie,nyeT npmmcaT:r, 
cmm· H Ti8THOCTb 7/2-('f 7/2).. . 

I5.I GolHaxo,lUITCJI. Ha · rpruume o6JracT:a · .ne[xlp.m:poBaHHHX smeiJ,me 
npoJlBJIJilO'fcst coo:iicTBa, npncymne ·Kait. cqiepi.It!eclGIM"' TaK n .ne[xlpMl!po
:BamruM ·HyKIUJ,ll;aM~ B JmTepaType HMeeTcSI ~ npe,wroxeffirli ·MJI o6t.Ra...: 
'eHIDI coojicTB 3TOI'O SI,!ijla ~ IlePBIIe 1I3 HHX 6WIH c,neJiaHII· B pa6oTax 
1°-12

/; oHH oiHocmc:r,. _B ocHoBHoM x HHTepnpeTamm HHlliHHX B036YJK-
.neHHIIX COCTOSIHJlii Ifi!Gd.. . . . . . _·. · 

H3. CHCT8MltTBKl! pOTaiUIOHHUX H KBa3HpoTaiUIOHHIIX no;oc Ti8THO
Ti6THWC Jl30TOTIOB CaMapiDI U ra,I(OJIHHHSI JCaMMapeH H ,I(p /12 : c,neJiaJIH 
3aEJI10TieHHe o HaJIHTiHH He6om.ruoii .ne!fx}}JMa!Um y SI,I(pa 151 (;c:J -0. I2-<J3_

2 . ~0,17~ . . ' .· ' ··. 

MHKOBllM iJ: ,I(p. /
35/ 6wm paCC'lHTaHII TIOJilUle :mep!'lm H8Ti8THWC 

:aaoTononTep6HSI c A=149-157 no MeTo,ny CTPYTHHCKoro c y-qeToM o6o
JIOTie'iHoii nonpaBKH B 3aBHCHMOCTH OT KBa.I(pynOJI:LHOH H reKca,ne,anOJI:L
HOH ~ecpoiJM(UU!:ii ;II,JJSI HIDKHHX . O,JtHO'iaCTIMIHX . COCTOSIHIDi: • ABTOpll 35/,ne
Jia.IOT BllBO,n, 'iTO 151n, B OCHOBHOM COCTOSIHIDi HMeeT H660JI:LruyiD ,ne- , 
qxlpMaiUOO .J52=-0,I. : 

O_nHaKO y,nOBJI6TBOpHTeJI:LHOI'O TeopeTH'i8CKOI'O OllHCaHHSI CBOHCTB 
ooa6YJK.neilimx cocToSIHIDi: 151 Gol. noKa He HMeeTcSI. · 
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6aAanoa H.li. 11 AP· MccneAoaaHHe ao36YJKAeHHbiX coCTO,.HHH 
lo~Gd np11 pacnaAe l>ITb IT 112 • 16,4 4/ · · . 

PG-81-345 

HCCileAOBam<Cb cneKT.Pbl Y -ny4eli, 311eKTPOHOB BHyTpeHHe>i KOHBepCI111 11 

CneKTpbl e--y• -cosnaAeHHH npH pacnaAe lfiiTb • YTO'IHeHbl 3Hepr1111-11 OTHOCHTellbHiile 
11HTeHCHBHOCTH nepeXOJlOB, COnposo~a~x pacnaA 101Tb • nn" 60ilbWHHCTBa nepexo
AOB,. 8 TOM 4HCS1e All" OTHOCHTellbHO cnafiblx 110. H.HTeHCHBHOCTH, ·OnpeJlelleHr..i MY11b.TI1-
nDI1bHOCTH. H3MepeHbl cner<rphl coanao~leHH>i y -ny4eii c 311eKrpoHaMH BHyrpeHHeii KOH-
sepCH11 Kl08,1; K192,1; K251,9; K287,2 11 K426,6 np11 pacnaAe 161Tb. Cy~CTBeHHO 
YT04HeHa 11 HaAemHo ycraHoBneHa cxeMa pacnaAa 161Tb · no cpasHeHHO c AaHHbiMH 
APYf'HX _aaropoa. 

Pa6ora·a ... nonHeHa a fla6oparop1111 BAePHbiX npo6neM OHRH. 

OpenPMHT OCheAKtteHHoro KHCTKTYTa IIAept:..x KccneAO•aHKii. AY5Ha 1981 

Badalov·N.B. et al. Excited States ln 151Gd Thr~ugh the 
fJ -Decay of 1&1Tb(l6Ah) 

P6·81-345 

151 Excfted states in
151

Gd have been .studied through the (e.c.+fJ"rdecay_ of 
Tb(16,4b,). The activity was produced through .spallation of Ta with 660 MeV 

proton at JINR and -was isolated using chemical and .ion-separation techniques. 
The_gamma-ray and electron spectra have been Investigated with help ofspektro
mete'rs wl th Ge(LI)- and Si(LI) -·detectors. The e-garnma-co Incidence spectra were 
stulded by -means of set up based on toroidal beta-spectrometer. and spectromete'r 
with Ge(Li) -detector from gated conversion electron lines Kl08.1, Kl80.2, 
K192.1, K251.9,K287.2 and K426.6. The decay scheme of151Tb.151Gdis -proposed and 
discussed. · · · . 

The Investigation has been performed at the Laboratory of. tluclear. 
Problems, JINR. · 

Preprlnt of the Joint Institute for Nuclear Research. Oubna 1981 


