
C, 7)~~.-~~ 
A- 329 

0BbE.!H1HEHHbl H 
YfHCTYfTYT 
.HilEPHbiX 

YfCCnEDOBAHYfH 

ily6H8 

P6 - 3492 

r .T. Ap;biJIOB, P . Ba6a,[(:lKaHOB, A.C. KyqMa, 

B.A. Mopo3oB 

165 ' 
BPEMH )IU13HH YPOBHH - 242,~ . K38 8 H~PE Er 

I 
I • .. 
~ 1967, 

i 



P6 - 3492 

r.T. A,!1blJIOB, P. Ba6a,l1JKaHOB, A.C. KyqMa, 

B.A. Mopo3oB 

165 BPEMH )l(lt13Hl1 YPOBHH 242 ,8 K38 8 H~PE Er 

HanpasneHo B .H <P 



Bae.aeHHe 

11ccnei!OB8HHe Bep051THOCTe!i OI!HO'l8CTH'lHblX nepeXOIIOB B .ae<jlopMHpOB8HHblX 

51,[1pax Bbl3 biB8eT 3H8'lHTenbHbili: HHTepec BCne.aCTBHe B03M0)1{H0CTH npoBepKH p511!8 
/1-3/ 

Mo.aenbHbiX npe.acTaBneHHli o cTpoeHHH H.apa • B .aaHHO!i pa6oTe 6brno onpe.ae-

neHO BpeM51 )I{H3HH ypOBH51 242,8 K3B B H.ape 185 Er . 5l:.apo 
es 97 

185 Er 
ee u OT-

HOCHTC51 K CHnbHO.aei!JopMHpOB8HHblM Sll!paM, H .anSI raMMa-nepeXOI!OB 242,8 K3B 

(Ml+E2), 195,7 K3B (EI), 165,6 K3B (E2), HIIYlllHX C COCTOSIHHSI 3/2 3/2-/521/f 

B OCHOBHOe 5/2 5/2- /523/. H B COCTOSIHH51 5/2 5 / 2 + /642/f ; 7/2 5/2-/523/, 

I!On)l{eH c ymeCTBOB8Tb aanpeT no aCHMnTOTH'leCKHM KBBHTOBblM 'lHcnaM ( CM. Ta 6n. I). 

3KcnepHMeHT8nbH8SI 'l8CTb 

I. nony'leHHe HCTO'lHHKa 

18 5 
llnn H3 MepeHHSI BpeMeHH )I{H3HH ypOBHSI 242,8 K3B B 1111pe Er HCnOnb30Ban-

C51 HCTO'lHHK 
115

Tm , KOTOpbiA 6bin nony'leH B peaynbTaTe xpoMaTorpa<jluqecKoro 

paa.aeneHHH pe.aKoaeMenbHbiX aneMeHTOB ua npo.ayKToB peaKUHH pacmenneHHH TaH­

Tana, o6ny'leHHoro 6biCTpbiMH npoTOHaMH c E z 660 Mas Ha CHHxpouHKnoTpoae 
np. 

0115111 B Te'leHHe 2 'l8COB. 

Bo I!JpaKUHH TynHH, KpoMe 
115 

Tm , npucyTCTBOBan TBK)I{e pn.a .apyrux H30Tonoa 

TynHH, noaTOMy H3MepeHH51 H8'lHHanHCb qepea Tpoe CyTOK, nocne BbiX01!8 TynHH H3 

XpOMaTorpaljJH'leCKOA KOnOHKH C TeM, 'lT06bi KOpOTKO)I{HBYlllHe H30TOllbl Tyi!H51 non-

HOCTblO pacnanHCb. 

B raMMa-cneKTpe npenapaTa Tynu11, CHHTOM aa raMMa-cneKTpoMeTpe c 
14/ 

Ge(Li) -.aeTeKTopoM , B HHTepecyiOmeM Hac paAoae Mbi He o6aapy)I{HnH raMMa-
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ni!Hllfl n p y rHX ll 30TOIIOB, Bnli5110U!HX Ha H3Me pB HII B Dpe~! B HII li< H3 HH ypOBH51 

24 2 ,8 K3 B 
185 

Er 

2. A n n a p a T y p a 

l1 3 Me pB HII 51 np011 3 BOil llnl!Cb Ha MHOrOK a f! 1Jn b HO ~ I D p e MeHHOM a Hanlt3a Tope C npe ­

o6pa30 Ba T e n e M Tnn a "epe M H B aMnnHTyny ". 

P e rH CT[lBUH H 11 3 n y't B IUIJ! n p OH3 BOUHnacb Ha C IIHHTI1nn11UJ!OHH bi X c neKTpoM e T p ax c 

2 2 
llnflCTH'-I E'CKIIMI1 C UIIHTHn nHTO p aMI1 p a 3 MBpaMI1 (20x 1,5) MM , (25x17) MM II lj'OTO -

yMf!Oli<I1TBn 51~ 111 THI! a <!> 3 Y-36. 

Co6c TBB IIHOe paJpetu aJOmee n p e M51 ,.cTal ·o nrut, non y '-I B H!! oe 11a l! C TO'-IHIIK B 
8° Co, 

il n >l 3 He p rHii ..I 170 II -11 80 K 3B , D b l llBneHH bl X 110 6 0KO D biM Kamln a M, p aBII51nOCb 

-10 
2 r = 8 ,2.10 ceK. 

3 . Y C n 0 D 11 51 3 K C II B p ll M e HTa 

H 3 M B pBHIII1 n p oit 3 BOilllnit C b cne nyJOU!HM o6pa3 oM : nn q •~lepeH ull anbHhiB nn c -

KpH:vti!H a Top u i 6 0K OD hiX KaiWnOD YC T aHaDnHBanHCb B pafiOH 170-,'220 K 3 B D 

n epso~1 KaHane 11 980 1200 K3B BO B TO pOM I<aHane , '-ITO COOTBBTC TBO -

aano n w n eneHH IO K l -242,8 K3B 11 DblllBnB HH 10 Mai<C I1M y Ma KOMIITO HOB-

CKHX pacnpe n e n e HHf! OT raMMa-n y yefl C 3 HBprll ef! DWW B 1132 K 3 D COOTBBTC T DB HHO . 

J13MBpBHIII1, n p OBCilB HH b!B B 3 Tl! X ycnOBliHX , Mbl B nanbH B iiweM 6 yneM Ha3 biBa Tb OC -

HOBHb!Mll. 

ilnH Toro, '-! T o6w y6 eni1TbCI1 n npa snnbHOCTll swne n e HHil K 11 L - KOHBep -

CIIOHHblX nl!HIIll n e pexona C 3HBprHBfi 242,8 K3B B nepBOM KaH IJnB, CII CI<T p KOH BBp -

CllOHH biX 3nBKTpO HOB n p enapaTa 113M e pHnll C IIOMOIUbiO non y npOBOilHIIKOBOrO 6eT a -

cneKTpoMeTpa c Si (Li) - neT eKTopoM. Pa3 pem e Hl!e np116opa Ha K - m i HHH 

137 / 4/ 
Cs cocTaB.rtH TIO 8 ,5 K3D • B cneKTpe KOHBB pCIIOHH bl X 3 n B KTpOHOB OT'-I B T.'JHBO 

Ha6nJOnanHCb nHHIIII K, L -208,0 K3B Je
7 

Tm ; K, L -24 2 ,8 K 3 B ; K - 296 ,0 + 
16 5 

K -297,3 K3B T m . H e lt CKnJO'-!anocb, '-ITO B paiio11 e D b iUe n e HHoro HQ MH cn e KTpa, 

HapHily C l!HTBpecyJOUll!Mll H8C nHHHHMll K 11 L - 242,8 K3D npHCyTCTDYIOT nH -

117 1 &5 

HHH K H L -208,0 K3B Tm; K -296 , 0 + K -297,3 K3B Tm. 
117 

J1HHHII K H L -208,0 .Tm H B MOryT BHBC T II BKna nw B CIIBI<Tp COBI!ane -

HH il , T.K. raMMa-n e p e XOJl C 3HBprH ei'r 208 K3B ll ilB T C li3 0MBp HOr O COCTOI1Hll51 

T 
1
1

2 
= 2, 5 c e K). YTo6bi n cKniO'-Il! T b BKnan B cne KTpe connaneHifii oT '-l il CTH'-!Hor o 
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npucy TCT B H A a n epnoM Kanane K - 296,0 + K -297 ,3 K '~!l 1 ~ 5 
Tm, no liTopoM 

aHeprHll ral\tMa -n yt.Ieii Gonb -KOIWJlB 6blll Bb!Uen en p ni'IO H 3Heprnii , C OOT DB T C TB YIOll!Hii 

we 1132 K3B. K aK anuno H3 cxeMbl pacnana 
115 

Tm 

a enennoii n a p uc . I, raMMa -nepexO!l hl c a u cpruei'l 296,0 

29 'IBC 11 5 E I 5/ 
---,K.,.-,-{3';';""';+--~• r , npn-

" 297 ,3 K3D n c con n ana10T 

c r aMMa - ny4aMH c aneprue ii DL>nue 1132 KSB. lln<t npoocpKii a Toro <!JaK T ,, Uhln n o c T ao­

nen CJIB!lYIOIUHii KOHTpOilbH hlii Oll biT . " 0KHO" U HQl !jlepCHiliHWbHOro / III C KpllMIIHBTOpn 

n epnoro Ka11nna Gbmo c naunyTo T a K, ·~TOubl Dblnem<Tb npCHM YIIIBCTB C HII O KOnocp -

c uoiHi b le nHHIIH K u L - 296,0 11 297,3 K3B 11 48CTII4Ho L - 242,8 1(3B, 11 n 

3 TIIX ycnoBIIAX 6blllll BblllOilHBHhl 113MCpCHIIR anncp~<a HIII .IX COB IW JlCI!Hii. OcHOBIIl .IC u 

KOH T pOilbHble H3 MBpBHIIA 11pOBOL11i1111Cb B OJliiiiBKOBbiX )'CJIODI111X C O!l ii11 8KC13biM npe -

MeneM na6opa . no ¢opMe KPHBbiB aanep~<aHHhlX connaneunii B o 6 o 11x H3Mepen HAX 

6 blll li O!lliHBKOD bl, HO C4BT 38!!Cp~(8 fiH hlX COOtiB!lBHII i i D 3 TOM KOHTp011bHOM Oll blTB 

Gwn npH M e pHO B WBCTb pa3 MeHbWB . 04CBHJl HO, 4TO 3TH CODilBU B IIHA CDA38 HN C 

JliiHIIBi'l l- 242 ,8 K3D, T.K . IIHTBHCHBHOC Tb l - 242,8 K3B COC TUDJIHBT 17% OT 

l!HTB HCHBHOC T II K - 242,8 K3B. T aKHM o6pa 3 oM, p ea ynhTn T KOH T ponbnoro Oll b JTa 

1103D011ABT 3 8Kili04H Tb, 4TO 3 ll/lBp~<BHHL>IB COBti8UBHliA, 113MepeH II !olB B OC IIOBHOM 

Ollb!TB , OllpC!lCJIAIOT BpeMA ll(IJ3HII y poBHA C 3 HeprHBii 242,8 K3B. 

P e ayJibTa Thl u aMepeiHI A npnae nen bl na pHc . 2. K p nnaA I cooTBe T C T ByeT KpH­

non M rHOBGHH blX COBIIB!lB HIIi'l, CHA T Oii C llOMOIUbiO eo Co 
1
KpHBBfl 2 - Kp11B8A COB -

n n neHIIii !IJIR y pOBHA 242,8 K3B 
185 Er . 0 6e KpHBL>Ie CHR T bl a nnenTH4HblX yc -

JlOBHilX, nepHO!l 11011ypacnana ypOBH $1 242,8 K3B 
185

Er , onpenenenHL>lii no cMewe -

HIIIO U B HTpOB T AlKBC TH MrHOBBHHbiX H 38!1BplK8HH biX COB I1 3!1CHHil, OKB3BJICA paBHbiM 

T 
1/2 3KCI1 . 

-10 
(3,2 1 + 0,5J).J0 CBK . 

npll 3 TOM B onpeueneHII H nepHona nonypacnana ypOBHA 242,8 K3B Y 4HT biB8 118Cb paa-

HHUB BO B pBMBHH llpOilCT B 31lBKTpOHOB 110 Cp8BHBHIIIO C BpeMeHeM llpOilB T B raMMB ­

-JO 
K B8 HTOB OT HCT04HIIK8 !10 COOTBBT C TBYIOIUCrO CUIIHTHilll ATOpa ( /}. t =0,67 .JO CeK). 

YKaaa nn a A HaMil norpew HOCTb conepl!<HT cpen n eKaanpaTH4HYIO owii6Ky a onpe­

neneHIIH llOilOlKBHIIA UC HTpOB T AlKBC TII II CHCTeMBTII4 eCKYIO OWH 6Ky B onpeneneHHII 

U eHbl KBH B ilB, KOTOpBA H e npeBbllU8eT 2%. 
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AHann3 pe3ynhT8TOB 3Kcnep11MeHTa 

no J]8 HH blM 06 OTHOCIITeflbHb!X HJI TeHCHBHOCTSlX KOHBepCl!OH HbiX II r a MMB - flll ­
/ 5/ 

Hun ne pe xon on c au eprn e n 242,8; 195,7 ; 165,6 K3D, 11 n yumx c ypoDHSl 242,8 K3 B , 

5t.In H nar,ae ll bl n apuH a /JhHL! e nepH OIJbl nonypa cna n a 11 n 11 3TIIX r aMMa-nepe xono o no 

rt·opMy n o : 

y 
T 

!1 /2 

T ( 1 
1/2 ( 3KCfl,) 

f 1 

+ a ) 
1 nann. 

y 
rne T 

1 
-napullallh Hbl ii n e p11oa non y pac n ana naHHoro ra MMa -ne pe xon a; T I ( -) 

1 1, 2 I 2 3K Cfl, 

3Kcne~IMeHTanhHoe 3 Ha4e Hne nep11ona nonypacnaa a y poBHSl 242,8 Kas; a -1 nonH. 

ilOflHblii Ko3<jl<jliiUII e HT BHyTpeHHeil KOHBepCIIII IJBHHOrO raMMa-nepeX0/]8, f 1 -K03Ql -

¢ 11UH eHT pa3 pS1 1JKII ypoB1HI no nauuoMy nepexony. 

8 Ta6n. 1 llf' IIBcn e nbl napullanhHb!e nepiiOl!bi nonypacnanl'l ( T y ) raM -
112 3KCl!, 

Ma-nepexonoB, 11nymHx c ypoBHSl 242,8 K3B . DaHHbre o MynhTIInonhHOCTSlX raMMa­
/ 5 / 

nepe xonos B3 S1Tbl 11 3 pa6oT 3sonhcKo•1 11 ap. Ko3<jl¢ Hull e HTbi KOHBepciiH nmr 
/6 / 

K 11 L - o6ono•1 eK B3S1Tbl H3 Ta6n11u Cnnsa 11 EaHn , a n n 11 M + N - o6ono-

"!eK npHHS1To 3 Ha4eHne 0,3 a .., rne a ~ -cyMMapHbiii 
- L' L y 

CIIH Ha L -nono6ono"!Kax. T eopeTH"! ecKoe 3 Ha"!eHIIe (T I 
Ill 8( 12 

<jlopMynaM MowKOBCKoro • lln S1 pac"!eTa F e (J A) N 

K03<jl<jlHUHeHT KOHBep-

) M f!OIJC4HT8HO no 

6binH HCl!Oflb3 0 -
N 

l! ( (J A ) 3KCll . 

B8Hbl TeopeTH4eCKHe 3 H848HHS1 BepOS1THOCTeii l!8pUH8flhHb!X !H~ peXOIJOB , p8CC'IHT8H-

/ 2 / 
Hbre no ¢opMynaM HHnbccoHa • 

Eblflll Bbl'lllcneHbl 3 H848Hl!S1 csepxTeKy<Jeil nonpaBKH K aneKTpOMBI'HHTHbiM 

nep exonaM - R y . npll p ac<JeTaX Ry B Ka4eCTBe cpenHero nonH 6panH non ­

S = 0,3 H3 pa6oT w 
/ 10 / 

npasneHHyro cxeMy HHnbccoHa npH ne¢opMaUIIH 

y 
DaHH bre no onpeneneHnro T I , F , F , F 

1 2 3KC f!, M N N 
R 

y 
anH nepexonon, 11ny-

lllHX c ypoB HS1 242,8 K::m1 npHBeneHbi B Ta 6 n. I. 8 3TO A •e Ta6nnue c uenb ro cpan -

8 (a A l 
HeHHll npHsen eHbl 3Ha "!eHH ll F M, F N , F F' = F' n n H raMMa-nepexo-

161 8( a A l 3Kcn. / 7 I 
noa, naymHx c ypoBHll 74,5 K3B, B 11npe Dy . 3Tit nar'!Hble B3l1Tbl 113 pa6oTbl , 

a 3HB"!eHHll F N fly pacc"!HT8Hbl B HBCTo,;rmen pa6 oTe, CocTollHIIll 242,8 K3B B 11npe 
165 

Er 

11 74,5 K3B a 11npe 161 Dy xapaKTep113yroTC ll KBBHTOBblMII "!l!CnaMH 3/2 3 / 2-/52 I I t 1 

H Aflll BCeX raMMa-nepeXOIJOB, HIJYIIIIIX C 3TIIX COCTOllHIIH, cymeCTByeT aHanorH 4HbiH 

38npeT flf' 8 CHMllTOTH"!eCKIIM KB8HTOBbiM "!IICIJ8M. 

6 



KaK BIIUHO 113 Ta6n. I, aepoSITHOCTII M 1-rrepexouos 3aueplKa Hbl no cpaBHei•IIIO 

c oueHKBMII no MowKOBCKoMy Ha .uaa no pSJ.UKa ( F M = 360 .un11 raMMa-nepexo.ua 

242,8 K3B M I B S!.llpe 

S!Upe 1&1 Dy ) • 

185 Er 
II F N = 78 unSJ raMMa-nepexo.ua 48,5 K3B M I B 

PacqeTw aepoHTHocTeA Ml-nepexo.uoB no Hl!nhccoHy 6e3 yqeTa caepxTeKyqeU 

nonpaBKII 11 c yqeToM rrocneuuen xopowo cornacyiOTCH c aKcnepiiMeHTOM unSJ 3TIIX 

lKe nepexouoB ( F N= 5,5; F N Ry = 4,8 unH raMMa-rrepexo.ua 242,8 K3B M I B Sl.Upe 

F N R y = 1,3 UIISI raMMa-rrepexo.ua 48 , 5 K3B M I B SJupe 
16 5 Er F N = 1,4; II 

161 
Dy) .6onbman 3a.uep:>KKa acpOHTHOCTel! E 1-nepexo.uos no cpaBHeHHIO c pacqeTa-

5 185 4 
2, 3 .10 B Sl.llpe Er 11 F M = 2,2.10 B nupe Mil no MomKOBCKOMy ( F 

M 
161 Dy ) yKa3biBaeT Ha TO, 'ITO 3anpeT no aci!MnTOTII'Iect<oMy I<BBHToBoMy <!l!cny 

2 
n z Ha e.uiiHHUy yMeHbwaeT aepoSlTHOCTb E 1-nepexo.ua B cpeuneM a 10 pa3 . Xo-

TH pacqeTbl sepoHTHOCTeti E 1-nepexouoa no HHnbccoHy ynyqwa iOT cornac11e 

B ( E 1) c ux 3Kcnep11MeHTanhHbiMH 3Ha '!eHIIHMII no cpOBHeHIIIO c pac'!eTaMII 
Teop. 

no MowKOBCKOMy , HO TeM He MeHee , 3 Ha'!eHIISI B ( E I) N 3BI3biW eHbi no cpaBHe -

HIIIO c B ( E I ) npuMepHo Ha uaa nopSI.UI<a ( F 290 B nupe 165 Er, 
3KCn. N 

F N 31 B HUpe 181 Dy). T aKo e 3B H1DI<eHIIe aKcnepHMeHTanbHbiX aepoSITHOCTeti 
/9/ 

E 1-nepexouoa Ha6niOuaeTCSI Bo MHorHx Sl.llpax • Pac'!eTbl FN c y'!eToM Ry 
165 

.!liTH nepeXOUOB 195,7 K3B B S!Upe Er F N R y = 180) II 74,5 KSIB B HUpe 
161 

Dy F N R y = 6, 2) B oTuenbHbiX cnyqaSJx npiiBO.llSlT I< yuoaneTBOpiiTenbHOMy cor-

nac1110 B (EI) II B (EI) 
Teop. 3KCn. 

<l>aKTopbl 3anpeTa UIISI aepoHTHOCTeti E2-nepexo.uoa c 3Heprllel! 165,6 11 242,8K3D 

B 11upe 
165

Er no MowKOBCKOMy, no ·HIInhccoHy 6e3 yqeTa 11 c y 'leToM caepxTeKy-

1 -1 -3 -4 
F M =1,3.10; FM=2,6.10 ; FN =8, 1.10 ; FN=2,4.10 ; 

-4 
F N Ry = I , 7.10 COOTBeTCTBeHHO. nony'leHHble 3HD'IeHII5! F M 

qefi nonpaDKII paBHw 

-3 
=5,9.10 II FN R y 

F N 11 nOK83biB810T, 'ITO npaBIIII8 OT6opa no BCHMnTOTll'leCKIIM KB8HTO-

BbiM '!IICIIBM UII5! 9TIIX nepeXO.llOB He .lleHC TBYIOT. 

F N um1 nepexonoa THna E2 n K =I, npuae -Cll c TeMaTIIKa 3 Ha'leHIII1 F M 11 

171 
.ueHHall B pa6oTe , TBKlKe not<a3biBaeT, 'ITO F 11 F ann TBKHX nepexouoa 

-5 -2 M N 
npiiHI!MaeT 3 H8'1eH!i5! 0,08;,57 II 10 .:. )0 COOTBeTCTBeHHO. T BKOe 6onhwoe pa3 -

nil 'I He B ( E2) Teop. 11 B ( E2) 9Kcn. B He'!eTHbiX ue¢opM11poaaHHbiX 5!Upax M0)!<-

17,8/ 
HO ycTpaHI!Tb, ecnl! UOIIYCTI!Tb B03MOlKIIOCTb CMeWI!BBIII!SI COCTOSI HHil. <!>accnep 

np0113Ben y'leT Bnii5!HIISI CMeWIIBBHIISI .llByX pOTBUIIOHHblX nonoc , MelKUy KOTOpbiMU 
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T a6nHua 

3Kcnepi!MeHT: ,;TbH b ie pe3ynbT8 T bi 11 cpaKTO[)bi 3a n pc T a am1 raM'-<a - ne p exo.'lOD 

Mell(lly B036yll(ll e H H b iMII COCTO$THJHlMH C .'\ ¥ = ] llml He'-l e THO - Ueii T [) OHHbiX llel~OpM11 -
pOB8HHbiX SJaep 

165 Er 11 161 l"y 
6 8 9 7 66 9 5 

" e7 110 •~ 

fl .ll p 0 I65 
68Er97 

I6ID 
66 r95 

(c) 

I 2 3 4 5 6 7 8 

9uey~H~ /POBHII 
K3B 242,8 74,5 

TI/2(aKcn.) • IO 2, 75.Io-8 
YP.OBHII (ceK) 

(3 ,2I:t.O ,5I) .IO-

aueprHII PB.ltH8U. 
nepexo}l8 (KaB) I65,6 I95, 7 242,8 242,8 48,5 48,5 74,5 

Haqan:&uoe coc-
00 TOIIHH6 3/2 3/2- /521/f 3/2 3/2- /521/1 

II<" [N n.z AJ! 

KoHe'iHOe COCTOII- 7/2 5/2- 5/2 5/2+ 5/2 5/2- 5/2 5/2- 5/2 5/2- 5/2 5/2- 5/2 5/2+ HH6 
I K ... CN n z /\] ! /523/1 /642/1 /523/1 /523/1 /523/f /523/1 /642/1 

Myn:&THnon:&HOCT:& E2 EI lfi E2 !.II E2 EI 

HHTeHCHBHOcT:& 7,5(8) 28,0( 8 ) 870,0(8) I3o,o<a) I890,0 8,0 IOOO,O I rauua-nyqe~ 

liOJIHH~ K03/fxPH-
UHeHT BHyTpeHHeia 0,55 0,06 0,26 O,I4 3,0 50,0 0,66 
KOHBepCHH 
d. L nonH. I 



n poaon;KeHHe Ta6nHUbl I 

~I~2(sKcn)(ceK)(B) (5 ,5t_O ,87 )I0-7 (I ,47±_0,23)I0-8 (4, 7±_0, 75)Io-IO (3 ,IS±.O ,so )Io-9 I,s.I o- 8 ~ 3,6.10 2,9.!0-8 

f' = IH6l),.. I 5 2 2,6.IO-I . 7,8,I al :-2 4 I,3.IO 2,3.IO 3 ,6.IO 9,I.IO 2,2.IO 
M B(tl.A) 3Kcn. 

B<6A) II 8,I.Io-3 2 5,5 -4 I,4 ;5 3I 
FH= 8<6.it)}Kcn. 

2,9.IO 2,4.IO 6 ,6.IO 

fl'lRr 5,9.IO -3 I ,8.IO 2 4,8 I,7.IO -4 I ,3 "6 6,6.IO 6,2 

co F _ B<6.il) r - - - - - 3 ,I -r - B(6.it) 3Kcn. 

3anper no acuvnro n:z I 2 - I - I 2 
ruqeCKH» .KB8HTQBLn> 
qzcnav rt%,A • .t 11 I - 2 I 2 I -

! I - - I - I -

' 3 / 5 / n p n !IAe'!aHHe : a I H8'1 e HHe HHTe HCH BHOCTH ra!'vi ~Ia -ny'!el1 B3l1Tbl H3 pa60 TL! • 

e) npH pac '!eTa x T i12 ( aKcn ) B 11ape 165 Er He y'!TeHbi norpern -

HOC TH , CBll38 HH ble C Oll1H6K8MH B onpe!leneHJm HHTe HC!lBHOCTH 
r a ~1Ma -ny'!eil . 

181 
c) B ee aaHHh!e, KpoMe F N R y am1 smpa Dy, B3ll Thi H3 pa -

6o To/7 1, a 3Ha'!e HHSI F N R y - paCC 'IHTaHbl e aarmoil pa6oTe. 



uMeeT MecTo onno'laCTH'IHblll nepexon Ha aepoHTHOCTb E2-nepexonoa, a TBKlKe Bni<SJ­

nu e na ae po<~TnocTb E2-ne pexonoe npuMecu 6eTa- u raMMa-au6pauHoHHbiX nonoc. 

KaK n o Ka3.~ Ho B Ta 6n . I, pe:JynhTBTbr pac'leToB <l>accnepa c y'leToM CMenmsa -

Hlf >l pn:m11•r u r.rx c oc Toll HH ii yn y qmaroT c ornacue TeopHu u aKc nepHMeHTa nnSJ nepexo-

aa c anepruc i1 48,5 K3B n 
161 

Dy. T aKoe yn y qrueaHe corn acH51 B ( E 2) sKcn. H 

B (E2)., 

153 Eu 
63 

rw6mo.raroTcH H n1m H8KOTOpbrX E2-nepexonos B c n enyroruux HApax: 

155 E . 155 Gd. 175 Lu · 111 Ta . 
83 u , 84 , 71 , ,, 

CTpyKTypa BO.:J6ylKlleHHblX COCTO!J HI< W C x apaKTepHCTHK8MH 3/2-/521/f B !Illpax 
16 5 16L /1 1,12/ 

Er u Dy 61olJIB npoaHanH3HpoBaHa B pa6oTax B.r. ConoBbeaa H apyrHx 

( CM. Ta6n. 2, rae Q l (i. 1') B 38BHCH MOCTH OT A 

flOllbliOM y Ifill< OKTy rtOl!bHOMy <llOHOHY). 

H I' COOTBeTCTByeT KB8Upy-

K a K nun no 1<3 Ta6n. 2, cTpyKTy pa 3TI<X cocT051HI<w B Hnpax 
111

Dy u 115 Er 

aH an o ri<'IHa u IIM CeT onHo'laCTI<'IHyro npupony. He6onbwaH npHMec b KBanpynonbHoro 

I< OKTy flOllbHOrO ~ >Ol!OHOB, O'l e BI<llH0 0 He MOlKeT 06o>ICHI<Tb T8 KOe 3 H8'1HTe l!bHOe yc_-

Kope Hue E2-ne pe xoaoe. 

Ta6nHua 2 
- Ill 165 

CTpy KTy pa BO.:J6 ylKneHHwx c ocTOSJHI<W c 3/2 /52 1/ t B >rapax Dy H Er 

Hnpo 

161 
66 

165 
~8 

I 

3HepruH 
ypoBH!J CocTOHHI<e 
(KsB ) 

74,5 13/2 3/2-/521/t 1 

242,8 13/2 3/2-/521/t 

C T p y K T y p a 

/521/1 95%; /651/1 +Q,(30)2% 
/521/1 +Qi(22) 2% 

/521/t 93%; /651/t +Qi (30)3% 

/521/t +0((22) I% 

B e po>rTHO, B Hnpe 
165 

Er cunbaoe ycKopeHue E2-ne pe xono n c 3Heprue ii 242,8 

H 165,6 K3B , l<llYIUHX H3 COCTO!JHH!J 3/2 3 / 2-/521 / 1 H8 OCHOBHOe 5/2 5/2- / 523/~ 

H H8 pOT8UHOHHOe - 7 /2 5/2-/523/J COC TO !JHH51 0 CB!J3 8HO CO CMeiUHBSH!IeM llByX 

pOTIIUHOHHblX flOl!OC, OCHOBSHHblX H8 COCTO!JHH51X 5/2-/ 523/J I< 3 /2- / 521 / f. T aK, 
165 - -

HanpHMep, nnSJ E2-nepexona B Er 3/2 3/2 /521/•--. 5 / 2 5 /2 / 523 / f poTa-

lli<OHHOe COCT0 51HHe 5/2 3/2-/521 / + MOlKeT ll8B8Tb BKllS£1 B OCHODHOe COCTO!Jf!He 

5/2 5 / 2- / 523/ ~ , 'ITO UOll lKHO rtpHBeCTH K YCHl!eHI<lO pOllH KOl!lleKTHDH LlX a<IH~ >CK-

TOB B p8CCM8 TpHB8eMblX rte pexonax. 
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B 3BKmoqeaae aBTop&I B&Ipa>KBIOT rny6oKyiO 6naronapaocTb K • .H. fpoMoay 3a 

nocTOSIHHYJO nonnep>KKY B pa6oTe, H. 3sonhCKoMy 3a pSIIl none3H&IX 3aMe'!aaull, 

H.H. nnToay 3a conellcTBHe B pac'!eTax, a TBK>Ke B.H. 4>oMHH&IX 3a npenocTaa­

nenae B03MO>KHOCTH H3MepeHHSI 6eTa- H raMMa-cneKTpa 
185
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T o'!Kll ( . )-KpHBaH 3 a iTa3nhtBaiOUIHX c oarraneHH i1 ( K-242,8) ( y > 1132) a 
185 Er.To'!KH ( o) - KpHBaH MrHo aeHH blX c oarraneHH ii Ha 6° Co, C: HI"! Tal! a 

Te x lKe ycnoBHHX. BpeMeHHaH KanH6poaKa: ( 3, 26~0,060) .10 -IO c eKIKaHan. 
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