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pas pelllaJOmefi cnoco6aocTH 0,8 KaB ( E Y = 100 Kan), 2,5 - 3,0 KaB 
11 2/ 

n 3,5 -
1 

!
9 
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620, 94tQ,22 ll2l,ot0,3 ~10 13,5j;3,5 (0±!0 55J:15. l(t4 III 1781-960 6/'<-7/'l'" 12!9,4~,5 1219,1! 
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4,8:1,3 4,1,!(),7 2,0:0~7 "' 111 
6,2:I,2 6,8!I,2 0,6~0 022·'EI !781·0 , 'i/2"·71<.• 

1,6~,8 

I~99 7/2"- 512" 
2096-278 9/2"-7/2" 
2096-<64 9/2"- 9/2" 
I908-70 . 9/2._ 9/2. 
2096-24:i 9/'l"- ~/2 

. 5,3:1,3 
I,I:Q,8 BI-ll 
IB;Io 13,EO+E2 
!3:7 13,10•12 2,9:0,6 

2096-I9I 9n-. 51<" 
2,I:0,7 2,9:1,7 II I908-0 9/2•-7/2l 

lf18:11 5 1 1~16 11,12 
3,6:I,2 <,4:Q,6 0,88:0,3! 12,1I 2136-!61 9/2.·.XI/2. 

I,5!Q,It 1,2,:0,?" E2,U 

2096-70 9/'l"-9/2. 
!,9::0,9 0,25:Q,I3 II 

I3,7:•,o ·. 1, 5:2,5 9,0!1,5 2,~,9 UI 22116-!9I. 312"- 5/2" 
II 2I36-70. 9/2•- 9/2+ 
II 2286-!9I 512"- 5/2" 

116:018 111f,:01 5 31 5!213 
519:3,0 o\1 ~!11 1 3,0:1 17 
0,6:Q,3 
~I 

9,3:3,0 
lf11:210 
113:CJ,7 
•,Q:2,0 
I,I.0,6 
o,6;o,a 
011f!011f 
0,6~,3 
0,9:0,5 
... ~-!. . 

-I 
·~o,5 

Ooa~O 

o •. ;,.ao 

1105!()1 2'1 1 1 03,!0!57~~· 2136--0 9/2+i 7/2+ 

!,35:Q,29 I,36:0,75 II, 22116-86 312"• 312" 
12 2237-70 7/2"- 9/2+ 

2286-99. 512"- 512" 

Oi38,!;0,17 !;52!1,06 ~· 
....... ..· .......... -. 

o;56.o,2I 4,5+3;i'<u> 22116-24 312"- I/2" 

o,3.;o,I7 -
12 zim-o ·"''1/2" -112• 

0,32:Q,I6 

IIPI!IE'I.\HIIEI IJ CDJO.I (aJ I IOJ08UX.(4,!:tY 03KO.II&If ·uo oape,li.IIBID r. •••uiu GOJ .. ol 
::..~:=·4'01 1 lftiHCIIIMI l •.IMIII ol DpllltCHWX J30f0r101t .IICIO Dill .UObOrO 

2) Ca•o• •x• 1 &ca0i&e (8) oaaaun, ~to· I .... onpue.auoc. ro1uo ao AaHuwu 
ROCTOI.I p&GOTM. . 

8 

Bonhrnan liH~opMaUHH non 

lJeCTBeHHO HOBbiX .JlSHHhiX 

BnepBhie onpeaeneHbi aae: 

tJHCna y -nepexoaoa, a- Tt 

nim BbllJHCneHHH a 

raMMa-nepeXOAOB · CBH3b 

lJTO y 1~1,19; 889,5t 9 

MynhTHnonh.HOCTh El, • I< 

!'leHHH a 11 . B o6naCTii E 1 
" 6 . /3,4/ 

HSCTOHllieli pa OThl _ • 

pexoaoa (ann nocTpeHHS! ' 

aaeprHil: y :-nepexoaoa B 

HoBbie aKcnepliMeHT, 

3HpOB8Tb H JlOfiOnHHTb CX 
169 . I • 

naae Lu • Ha ocaoaaE 

1. Caenaa BhiBOA, 'tJ· 

OAHOlJSCTHlJHbiX C.OCTOHHiiil 

659,60 K9B 3/2-[ 521].; 

+7/2£:633] +.Q22•2 

48618 K9B .11/2-, 1/2 [· ! 

B036ymAaiDTCH npli ~ -p 

2. nononHeHa HOBbll 

MH pa3pHAKa liSBeCTHhiX 

1/2- [ 521]' • 3/2-( 521 

3. · HMeromeecn paae 
+ . . 

9/2 , 5/ 2 [ 642] B pa6c 
' /41· 

aBTopoB • Baeaeaaoe 1 

TBepmaaeTcH · onpeneneaa1 

pnmaroiiiHX ero •. 



,g IO It 

;5 ' II 
,6 II 2246-569 3/2""•5/2" 
,8 . II 178!·99 , 512". ':J/2" 
o,.z~ . 11 1688-0 · 112·- 112• 
,5 ;_ •f !781·86- 512"· 312" 

- EI 
o',28 12 2096-389 . 9/2""-9/2" 

1909-!91 . 7/2""- ;/2" 
2296-569 .512"- 5/2" 

,8 II 
~ .. ~ \ 

,7 E2,1I I908-I6I 9/<'· zu2• 
;7 ... Ill . 
o,22 ·· EI I7SI·O : 5/2"• 71<• 

!909-99 712""- 5/2" 
2096-278 9/2"· 7 /2" 

• 2096-26~ 9/2"· 9/2" 
1908-70 . 9/2'· 912' 
2096-24; 9/2""-~/2 

;8 EI·II 
0 13,10+12 . 

13,10oE2 
2096-19! 9/il."- 51<" 

,7 II . 1908-0 912'·7121 

,6 11,12 
o,3I 12,11 2!36-!6! 9/2t,IU2' 
,7- 12,11 

,9 uz 2246-I9I. :vr- 512" 
,3 II 2!36-70. 9/2'·9/2' 
,7 II 2286-!9! -5/2"- 5/2" 

3~,, ~· 2!36-0 9/2'; 712' 

6-0,75 II, 2246-86 312"• :1/2" 
• E2 2237•70 7/2" • 912' 

2!1,06 II, 
>-.12 

2286-99. 5/2"- 5/2" 

•3;i (II) 2246-i~ . :1/2"- I/2" 
• ' . : :-•2 2237-o ' -t-<.,,2--7/2. 

...... r, Mlluia Oo .... o. 
130fOCOI, UGO Dill .liOIIOro 

BonbiiiaSI IIH4JopMauHH nonyqeaa na naMepeHHSI cnexTpa · y -nyqefi. Maoro xa- · 

qeCTB9HHO HOBbiX ,ll8HHhiX CJI9.llyeT H3 cneKTpOB KOHBepCHOHHbiX 9JI9KTpOHOBo 

BnepBbie onpe.lleneHhi aaepriiii, / 1 , ly II MynhTnnonhHOCTH 6onhiiioro 
11-5/ 

qncna y -nepeXO.llOB1 a T8K>Ke YTO'IH9Hbl .ll8HHbl9 npe>KHHX pa6oT • 

DnH Bbi'IIIcneHHH a 1 H cooTaeTCTBeaao onpe.lleneUHSI MynhTnnonbHocTefi 

raMMa-nepexo.lloB CBH3b IIIKan l 1 H I Y ocymecTBnHnacb a npe.llnono>KeHHII, 

'ITO y 191,19; 889,5; 960,3; 1282,9; 1338,1; 1378,5 If 1462,8 K9B HM91QT. 

.El ~ MynhTIInonhHOCTb Koa.P.PnuneaT eagan paaea 4,015•10 • DnH Bbi'IIIC-

neHIISI a 1 B o6nacTII By > · 450 K9B aHa'!eHIISI l 1_ ycpeJlHHJIIICb no naHUbiM 
/3,4/ -

aacToHmel!: pa6oTbi · • Tax>Ke npoiiaaonnnocb ycpe.llH9HHe aHepriifi y -ne-

pexonoa ( nnH nocTpeHHH cxeMbi) .B cnyqagx, xor.lla TO'IHOCTII onpeneneHIISI 

aaeprnfi y -nepe~onoa B naaaolt pa6oTe II B pa6oTax
13

•
41 

6biJIII cpaBHIIMbi, 

169 Yb 
CxeMa ypoBHelt 

HoBbie axcnepiiMeHTanhllbie naHHbie noaaonnnn KpiiTII'IeCKII npoaaanii

anpoBaTb II nononHHTb cxeMy ypoaaefi 
169 

Y b , aoa6y>KnaromiiXCSI npii {3 -pac-
169 

na,lle Lu • Ha OCHOB8HIIII 9TOro aaaniiaa: 
169 

1. CnenaH BbiBO.ll, 'ITO npn pacna.lle Lu aa6nronaeTcH aaceneane 

OJlHO'I8CTH'IHbiX COCTOSIHHH1 H3B9CTHbiX H3 peaKUHit ( d 1 p ) ( d 1 t ) ( ~ 1 y ) : 

659,60 K9B 3/2-( 521], j 746,82 9/2~ 5/2 ( 523] j 719,93 K9B 3/2+[ 651] + 

+ 7/2 (. 633] +. Q22 1 269,65 K9B 13/2+, 7/2 ( 633] H1 BepOSITH0 1 

- 486,8 xaa 11/2-, l/2 [- 5211 (pnc. 1). Paaee nonaranocb, 'ITO OHH ue 

aoa6y>KnaroTCSI npH {3 -pacnan~ 169 L u 

2, llononHeHa HOBb!MII BHyTpHnOJIDCHbiMH H Me>KnOJIOCHbiMH y -nep9XO.ll8-

MH paapSI,llKa H3B9CTHhiX pOT8UHOHHbiX ypOBHefi noJIOC 5/2-( 512] 5/2- ( 523] 1 

1/2- [ 521]., 3/2-( 521] (pnc.l) • 

3, HMeromeecSI paaee paaaornaciie no aaeprHH poTaunoHHoro ypoBHSI 
+ .6 /2/ /8/ 9/2 1 5/ 2 ( 642] B pa OT8X H peiiiaeTCSI B nonbay npennono>KeHHSI 

aBTOpoa/
4
/. BBe,lleHHOe HMII no 6anaHcy 9Hepriiii COCTOSIHHe 707,0 K9B nO.ll-

TB9p>K,llaeTCSI onpe,lleneHHhlMII H8MII MYJibTIInonbHOCTflMH Y -nepeXOJlOB1 paa-

9 
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4. 3Ha'IHTenbHO 

we 1 Man, 'ITO npnae 

CTOSIHHfi ( 1078, :1353, 

HHSI CnHHOB YTO'IH9Hbi, 

qeTHOCTbro, npeano)Kef 

y -nepeXOilOBo npyrn 

· ryT pa3pSI)K8Tb ' yp'OBI 

(pnc.2). 

:B paMKaX ,H3Mef 

6anaHCa HHTSHCHBH~C1 

6y)KJl9l;HhiX COCTOSI!i~it 

•o 

Ypoann, cTpyKTY 

nnit, a aannoM :. ·paaae: 

HOBbiS npeanonO)KS,HHSI 
,.· 

' of 
C 0 C T'O SI H He 9/2 

Mbr•nonaraeM, q 

HOBH0~ 1 O~HO'IBQTH~Ilh 

cneayiowee: 

.• 1. B peaK~nmc ( 

IIOfi aHeprnefi 1~64 Ka 

·2. 0THOWeiiHSI n: 

'ITO "K", aepoSITH89 E 

;,. .• r .. ':'· 
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1. 

··'· ~~ 

4. 3aaqnTenhHo naMeaeaa KapTHHa paapnnKn ypoaaerr c aaeprneil, 6onh

rne 1 Mae, qTo npnaeno K naMeaeannM. cnnaos, n qeTHOCTeil HeKoTopbiX co

cTonanil ( 1078, 1353, 2248, 2296 KaB)~ llnn pnna apyrnx cocToruinil ::maqe-
,' 

ann cnnaoB yTot'meHhi. B qac·mocT~; ypoBHIO 1909,0 KaB c nono>KnTeiti,uorr 
/4/ . 

qeTHOCThJO, npeano)l(eHHOMy B pa6oTe , MO)I(eT npnuanne)l(aTh TOnhKO qacTh 

y -nepexoaoa. llpyrne y -:nepe~OJ:Ibi,. cornacHO· nx MynhTnnonhHOCTH, Mo

ryT pa3pll)I(8Th ypOB9Hh C 6nH3KOH aHeprnerr, HO .0TpHU8Te.nhHOH qeTI!OCThlO 

(pnc. 2). 
169 

·B paMK8X :naMeHeHHOH H aononHeHHOH CX9Mbl ypOBHeil y b Ha OCHOBe 

6anaiica HHTeHcHBHpcTeil y -nepexonoa .Mhi onpeaemmn aaceneHHOCTH aoa-
169. 

6y)l(ne~HhiX cocTbnHnii ·. Yb n aeponTnocTn . {3 -mipexoiioa Ha anx ( pnc. 1,2). 
' 

' . . ., 169 
0 npnpone Boa6y)I(Jl9HHhiX COCTOSlllHH : Y b 

YpoBHil, CTpyKTypa· KOTOpblX YCT8HOBneHa. paHee. H He' Bbl3b!BaeT COMHe-. 

Hnil, B naHHOM · ·paanene o6cy)I(Jl8ThCR He 6ynyT. Mbi paccMo'I;pHM T.onhKO · 

HoBbie npeanono~eiin~ .. o a'o~MO)I(Horr ~o~~~~nryp':uim pnaa ~~cTonHnil 169 
Y b • 

' + 
C 0 C T 0 g H He 9/2 ( 624 ) 

Mbi nonaraeM, qTo ypoBeHh 1064,79 KaB 'I" =9/2+ uanneTcn, B oc-
+ . ' 

HOBHO¥• onaoqac.TH~HhiM 9/2 [ 624 ] • Oc!IoBaHneM nnR aToro MO)I(eT cny)I(HTh 

cnenyiornee: 

. 1. B peaK~nnx' ( d., p ) { d , t 

Horr aHeprnerr 1064 Kaa. · 

/9/ : 
• H.a6n10aaeTcn cocTonane c nono6-

·2. 0Taorneimn npnaeneHHhiX Bepon THOCTeil Ml -nepexoaoa yKa3biBamT, 

qTo "K", aeponTaee acero,. 9/2+: 

' 11 
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-
9/2 7/2 

't'l/2 'it2·1 + 
~ 7/2 
E-o 
0 H/2. 9/2 <ll 
t;: 

10 ' I • 

a_ 
•:S: 

\{ 
·3_ Dpn CTpyK;~~e 0 

:.: 
0 
Q) 

~ ,. AHTb npeHMymeCTBeHHO 
:s; 
E-o 

I . . + 
Q) i-. nonocbi 7/2 [ .633] .·11 
'"' 

·~ 

0. i · 4. 4>eAOTOBbl M Q) H 
a: 
(1) 

0 pOB8HHblX He'<JeTHblX SI A€ 
:.: 
0 
0 B38HMOA9HCTBH~ .. '18CTHU :a 
J:Q + 

HHe 9/2 [624) npH 8H 
J:Q 

Te • 
..0 
;::... 

"' - .. .. 

"' 
( ., ... 

PoTaJ -
•:S: . 141 Q) 

a: ABTOpbi pa6oTbi 
J:Q 
0 

I " 
+ ' 

0. = 9/2 o 0AH8KO H » ·. 
<ll ero oTpnuaTem>na. Mbi 
::a 
Q) 

. '.,...;· ~·· . . ' - T7 

=9/ 2- na >< UHOHHbiM I 
u \0:-,.:. ..~~ ·,. 

c-S ·~ eTCSI: 

I 
':,.'-. 1. 113 OTH01119liHH 0 r 

:s; i 
0.. I IIIHX H8 ypOBHH nonOCbl 

"K" ypOBHSI 1078 K8B: 7 

'· ( 
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:r 
:s: 
f-o 
Q) 

J:.. 
0.. 
Q) 

= (I) 

0 
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..0 
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= Ill 
0 
0.. » 
co 
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Q) 
~ 
u 
N 

0 

0 
:s: 
0. 

R 

I II 
TT R 

·" -reopo 

'r K1 [N nz ~] 
a Ken. 2 K=9/ 2 7/2 5/2 

912 7/2 o;11 0,23 2,8 4,3 

'11/2 7/2' 7/2+[633] 0,088 0;017 1, 7 32 

11/2 9/2 0;54 0,010 0,61 2,2 

·3. Dpn cTpyKTy~e ypoBHH 9/2+ [ 624] paspnaKa ero aonmHa nponcxo

AHTb npeHMyiUSCTBeHHO paapeiiieHHbiMH y -nepexoaaMH Ha ypoBHH OCHOBHOH 

nonoCbl 7; 2+ [ 633] o HMeHHO ~To H Ha6moaaeTcn. 
/10/ 

· 4. ll>eAOTOBbl M H AP• paCClJHT8H8 CTpyKTypa COCTOHHHlt ae!flopMH-

pOB8HHb!X aeqeTHbiX n aep aa ocao'Be noTeHUirana CaKcoua-Byaca npn y'leTe 
. 169 

B38HMoaeltcTBHH qacTHU c !floaoHaMn. HMH npeacKa3b!BaeTcSI B Yb cocTon-

une 9/ 2 + [ 624] npn aaeprnn 893 KaB, 'iTo 6nnsKo K ua6moaaeMo~y ua onbi-

Te • 

PoTaunoHHaSI nonoca,Ha coc~OSIHHH.7/2-[ 514] 

/4/ 
ABTOpbi pa6oTbl . . npeanonoxmnn, 'ITO ypoBeHb 1078,06 KaB HMeeT 

I " = 9/2 +. OaaaKo ns HaiiiHX aaHHbiX oaaosH~'IHO cneayeT, 'ITO qeTUOCTb 

ero oTpnuaTen!::iaa• M.bl nonaraeM, 'l'l:O ypoBeHb '1078,06 KaB nBnSI.eTcSI poTa

·-:u~;HH~n.1 I" =9/ 2- Ha nonoce 7 /2.;.[ 514] .• OcHoBaane!\.t anSI aToro HBnSI-

eTCH: 

1o Hs oTHoiiieHHH · npnseaeHHbiX BepoSITHocTeii: ann EI -nepexoaoB, nay-
... ' ,. - " I. 

IUHX H8 ypOBHH HOnOCbl OCHOBHOI"O Coc;onHHSI, CneayeT, '1~0 KB8HTOBOe :'lHCnO 

"K" ypOBHSI 1078 K8B 7 I 2 

13 



I 

i 

[! 

~I 
~-

1,1 , II 
2 

. 7/2, 9/2 

R SKCII, 
2,35;!:.0,55 

R .. 
Teop •. 

2,8 

11/2, 7/2 

1,35;!:.0,35 

I, 7 

11/2, 9/2 

0,56;!:.0,08 

0,61 

..;; 

.npasnna Anarn snecb co6nroaaroTCH TaK *e xopomo, xaK n anH ronoBHoro 

ypoBHH 7/2- [ 514] 960,36 xas ( R · =0,29, R , = 0,27+0,03).npn 
Teop, SKCII, -

groM cnoco6 pas pHaKn o6onx yposneii oannaxoB ( pnc. ·1). 

' 

2. MoMeRT nHepunn nony'l aeTCH paBHbiM J =13,1 KaB, 'ITO 6nnsKo - .. If 
- . ] . . /9/ . \1: 

K na6nroaaeMbiM MoMeHTaM nnepunn nonocbi 7/2 [ 514 B Hapax RTTep6nH : , 

Hapo 169 Yb 171 Yb 173y0 175 Yb 177 Yb 

· J KSB 13,1 12,6 11,9 . 11,2 12,3 

3 •. YpoBeHb I TT =9/2- 1078,06 KS~ R ronoBHOti ypoBeHb . I Tt .. 

=7/2- 960,36 KaD csHaaHbi nep·exoaoM 117,93 Kan MynbTnnonbnocTn Ml+ E2; 

4. KpoMe Toro, B peaiunHx ( d , p ) ( d, t ) npoHBnHeTcH oaRf>'laCTR'IHOe 
. /9/ 

COCTOHRRe C 6nHSKOii SHeprneti 1074 KSB • 

Q C 0 C T 0 H R R H X 7/2- [ 503] H 9/2- [ 505 ) 

n; . 
XapMaTu nap. npeanonomHnn, 'ITO yposnn 1449 n 1463 KaB HBnHIDT-

CH oaHo'laCTR'IHbiMn, nepnoe 9/2- [ 505] , BTopoe 7/2- [ 503] • OnHaKo STOT 

BOl!pOC OCTaBanCH HeKOTOpOe BpeMH OTKpb!TbiM1 l!OCKOnbKy RS SKCl!epnMeH-

lt 
"' 

I 
} 

TanbHbiX aaHHbiX He cneayeT O/lHOSHa'IHbiti OTBeT KaK o cnnHax naHHbiX cocToH- · I. 
ann (nn6o 7/2-,. nn6o 9/2~ y o6onx), TaK. ~ o KBaHTOBbiX 'lncnax K. T.eM . 1 
Re MeHee cneayeT llpllSH8Tb1 'ITO ypoBeHb 1463 KSB HBnHeTCH 0 liO-BR/lRMOMY1 . 

B OCHOBHOM 0/lHO'IaCTH'IHbiM 7/ 2- [ 503) l!O cneayromnM llpH'IRH8M! 
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I. B peaKunn ( d 

1459 KSB, 

2. YpoBeHb 7/2-1 
. 169 
{3 -pacnane Lu 7/: 

· 3. Han6onee_·.HHTe 

ypODHH non-DCbl 5/2- ( f 

TaKlKe. Ha6nroaaeTCHo 'll] 

THBHbiM 5/2- [' 512 ] -f 

cy 5/2-. [ 512] aonlKHhi 

· 4. PactieTbi · <PenoT 

'18CTll'IHOro COCTOHHHH 

YpoBeHh 1449,67 

BaH! B ( d 1 p ) ( d 1 

·lKeHne o y -~~6paunoHH 

nnn 5/2- [ 512] ncKnK 

nepBI>Ie ane nonocbi 11 

KpoMe Toro, Han6onee 

HOfi IIOnOCbl 7/2- f 6331 

ypoBeHb 1449,67 KSB ~~~ 

rroHeHTbi 9/2- [ 505] • I 

BeHHyro pa3p.HJlKY erQ H< 

c pa3pHJlKOlt Ha Jlpyrue 

. 169 I B {3 -pacrraJla ,u , 

ronopnT u 11anuque 6onbl 

HJlymnx ua pa3Hwe nona 

COCTOHlllie 9/2- ( 505) 

CocTOHHHe ,7/2-

PaHee npeJlnarano· 

7/2- [514] + Q 20 



' 712 

·0.35 - ' 
7 

11/2, 912 

0,56;!:.0,08 

0,61 

uo,: xax ·n ans ronoeaor.o 

I R . ' . = 0,27+0,03),IlpH 
' axcn, · -
:pHc,l), 

=13,1 K9B1 'ITO 6nH3KO "'{ 

( 514 ) · .. B Hapax HTTep6H/
91

: \ ' 

.Jlj 'b l77yb 

2 12,3 

mJ:i ypoeeah . 1 rr. .. 

a MynhTHnonhHOCTH Ml + ·E 2 , 

nposBnSieTCSI OaHp'laCTH'IHOe 

505] 

If 1449 H 1463 K9B Sl BnSIIOT

! 712~ { B03] • Oaaaxo aToT · 

IOCKOnhKY H3 9KCIIepHMea-

K8K 0 CIIHli8X ll8HlibiX.COCTOSI-

eaaToBhiX .'I:Hcnax K. TeM · 

:aB HBnHeTCSI 1 IIO-BHaHMOMYt 

OIIlHM IIpH'IHHaM: 

~[ 

1. B peaxuHn ( d, p ) aa6nronaeTcs ypoeeab c 6nusxoJ:i aaeprueJ:i 

1459 K9B, 

2, Ypoeeah 712- [ 503] non)l{eH nocTaTo'IHo cnnhHo eos6y)l{aaTbCSI rrpu 
. 169 + . 
{3 -pacnane Lu 7 I 2 [ 404] ; 'ITO H ua5nronaeTCSI, 

3, Hau6onee HHTeHcneao cocToSIHHe 7/2- [ 503 ] 6yneT paspSI)I{aTbCSI na 

ypoBHH nonocbr 512- [ 512 ] ( oTcyTCTBHe sarrpeTa n.riSI M/ -rrepexonoe), 'ITO 

T8K)I{e Ha6nronaeTCSI, f1penrronO)I{ei!He, 'ITO 9TO COCTOSIIIHE' .iiBnSieTCSI KOnneK

TllBHbiM 512- [' 512] + 022 (K 0 +2)oTnaa·aeT, T,K, B aTOM cnyqae na rrono

cy 5/2- [ 512] non)l{l!br 6binH 6br nnTH E2 -nepexonLr, 

4. PacqeTbi c!>enoToea H np/ 
101 

rrpencKa3biBaroT cymecTBOBaHHe onno

qacTH'IHDro COCTOSIHIISI 712- (. 503 ] ( 118 70%) B pal1one 91lepn~ii 1,5-1,9 M :;m, 

Ypoeeah 1449,67 Kae, eepoSITHo, 3H8'IHTenhHO 5onee KonneKTiiBH3Hpo-

BaH: B d , p ) ( d , t ) peaKuHSIX oa ne na5nronaeTcSI, OmraKo npenrrono-

)l{ei!He 0 y -BH5paUHOHHOii IIpHpone ero Ha COCTOSIIIHSIX 312-[ 521) ,512-.( 523) 

HnH 5/ 2- ( 512 ] HCKniO'llleTCSI BBHilY OTCyTCTB!ISI 38MeTHOJ:i paspSIJlKH ero mi.· 

rreper,re nee rronocLI u BBHny nanH'IHSI Ml -rrepexonoe aa rronocy 512- [ 512]. 

KpoMe Toro, aau5onee HHTencHBHLie y -nyqu unyT c nero na ypoeau ocnoe

noi1 IIOnOCbl 7/2- r 6331 • ITo ecei! BllllHMOCTll cnenyeT rrpenrrono)I{HTb, q TO 

ypoBeHb 1449,67 K9B HMeeT CnO)I{HyiO CTpyKTypy, HO C 38MeTHOJ:i noneJ:i KOM

!IOHeHTbl 9/2- [ 505] , ITocnenHnM MO)I{HO 5Lmo 5br o5'LSICHHTh H rrpeHMymecT-
.+ 

BeHHYIO pa3pSIIlKY ero Ha 7/2 ( 633 ] ( OTCYTCTBHe K-sarrpeTa rio cpaBHeHII!O 

. C pa3pSIJlKOJ:i 

{3 -pacnana 

na npyrHe Hlf3KO ne)l{allil!e rronocb!) u cnnhnoe saceneaue · H3 
169 

/Ju , B !lOnhsy npenrrono)l{ei!HSI o cno)KJ!OJ:i CTpyKType ero 

roeopHT 11 aanlf'IIfe 5onbmoro 'II!Cna cpaBI!HTenhi!O cna5Lrx y -rrepexonoe, 
169 I 101 

nnymnx a a pa3HhJe nonocbr Y b • Cornacno pacqeTaM c!>eaoToea .H np. , 

COCTOSIHHe 9/2- ( 505] B 
169 

Yb JlOn)KHO 5b!Tb CllnhHO KonneKTHBH3HpOB8HO, 

CocTOSIHHe 7/2- [514] + 020 • 

Paaee rrpennaranocb, 'ITO ypoeeah 1781 xae HMeeT cTpyxTypy 

712- [514] + Q 20 • OnaaKo no IIOBbiM naHl!hiM MynhTHnonhHOCTh y 820 K9B 

15 



MI , a ae· EO + E 2 , n aTo npeanono:H<enne oTnaaaeT. ITo-nnanMoMy, 

f3 -Bn5p8Ull0Hllb!M COCTDSIHUeM 7/2- ( 514] .SIBnSieTCSI ypoBeHb 2237,58 K9B1 

c KOToporo. naeT y 1276,7 K9B (EO + E 2) aa .cocTOHHne 7/2- [ 514] 

960 K9B (puc. 2) • HaeHTllqlllK8UllSI COCTOSIHllSI 2237,58 K9B K8K 7/2- [ 514] 

noJlTBep:H<aaeTcSI n cnoco5oM ero paapHJlKH: c nero na5moJlaiOTC.SI nepexOJlhi 

K8K 118 ypDBIIll nonOChl 5/2- [ 523 ] 1 T8K ll 118 COCTDSIHIIe 7/2- [ 503 ] 

(oTcyTCTBne aanpeTa B o5onx.cnyqaHx). KpoMe Toro, paanocTh aneprnfi 

OCHOBHOI'D ll f3 -Bn5paUllOHHOI'D COCTOSIHIISI B. aeqeTHhiX U. COCe)lHllX qeTHh!X 

SI apax o5biqHo 5nnaKa ( Ta5nnua 3). B !l8HHDM cnyqae paanocTb 1277 K9B · 

Me:H<JlY ypoBHSIMII 2237 ll 960 K9B )lOBDnhHO 5nll3K8 K 3HaqeHUID 1070 K9B JlnSI 
. + 169 . . 

nonoChi 7/2 [ 633 ] Yb n ::maqennHM paanocTn Me:H<JlY ocnoBHhiM 

ll f3 -Bn5paUllDHHh!Mll COCTOSIHIISIMII 1228 n· 1150 K9B JlnSI COCe)lHIIX qeTHhiX 

170 168 
SIJlep Yb n Yb cooTBeTcTnenno. 

B ·aaKnroq enne aBTophi Bhipa:H<aiDT ncKpeuuroro 5naronapnocTb H.H.fpo

MoBofi, B.IT.Atjlauacbeny aa oTnnquyro cenapaunro ncToqnnKoB ·u U.Bhmony 

3a npenocTaBneune annapaTyphi anSI naMepeHIISI raMMa-cneKTpon. 
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i 
l 

,·;. 

TaOJilU~a 

EeTa-Bnoparuwmme cocl 

·. fl,D;po mY[" 

-
157~ Heq. 3/2,3/2+ 

I 56 9d. qeT • oo+ 

I55Tg ueq. 3/2} 
5/2 . 

154 9.-.L tieT • 
7/2. '.3/2 
oo+ 

175Hf Heq. 712}712+ 
9/2 
9/2,9/2+ 
7/2,7/2-

I76 1-f-J qeT. oo+ 

169 !jg Heq. 7/2,7/2+ 
7/2,7/[ 
1/2 I/2-. '.. . 

168 ~g tJeT. oo+ 

170 ~g liST. oo+ 



l8eT, Do-BHllliMOMY, 

iTCSI ypoBellb 2237,58 KSB, 

)CTOSil!He 7/2- ( 514 ) 

58 KSB K8K 7/2- [ 514) 

na6mollaroTCSI nepexollbi 

:TOSil!He 7/2- ( 503 ) 

~o1 'pa3HOCTb SHeprH~ 

'HbiX n cocennnx 'IeTHbiX 

rae. pa3HOCTb 1277 K SB ' 

K 3H8'IeHHID 1070· KSB AnSI 

CTH Me)KllY OCHOBHbiM 

3B JlnSI COCellHHX lJeTHbiX 

, 6narouapHocTb H.H.rpo

cTo'IHHKoB ·n U,Bbmoay 

Taomn~a 3. 

EeTa-Bl1:6paiUWHHble COCTOl!Hllil B H81.!8THbiX. II COCe,D;HllX l!eTHLIX S!,D;pax, 

H,ll;po ml"[ Nn~A] :JHei_)rllil PasHocn 
Ccwma 

Ep KSD B~ '- };o K3D 

I571E Heq, 3/2,3/2+ .[4II] 992 . 992 [I?.} . 

I 56 ~cl qeT • oo+ 1049,6 I049, 6 
(II68,I) II68,I 

I55Tg neq, 3/2) 592,6 '592,6 } 5/2 -. . 647,8 61~7' 8 rrsJ 
7/2 3/2 B2I] 706 706 

154 9.i lleT • oo+ 680,? 6eo,7 

I 
I75Hf neq, 7/ 2 } 7/2+[633] 1060 802 

J 
9/2 . II24 87(! 
9/2,9/2+ f624l 1605 962 fi4] 
7/2, 7f[ r5r4] (1467). (1II8) 

176 1-t-f 
qeT, oo+ II49, 7 II49,7 • 

169ljg neq, 7/2,7/2+ [633] !070,5" 1070,5. [ i] 
7/2,7/[ r5r4J 2237 !277 Hacr .pad, . · 
:i:;2,i/2- C52I] 1308 !283 [I5] 

I68 fjg liST, oo+ II 50 II 50 

I70 ~~ qer. oo+ !228 !228 
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OTPAIAETCH B MATEPMA 
lliKOJI: 

Bill MOliCeTe no,Jiy~ 

B Bawelt 6116J1MOTeKe 

13-3700 

,ll-3893 

MaTepuanbl cuMn 
JJJeKTPOHHKe. _ny6 

Coo6meHHll, yqacT 

Ma no CTPYKType ' 

P1-3971 HyKJJOHLI -~ rlHO~l 
cosemaHHll no · H 
HLIM B3aHMO,!leHCT 

. 10-4220 

10-4226 

10-4229 

10-4231 

10-4244 

P10-4245 

10-4319 . 

4-4589 

2-4816 

3BM il ·JKCnepHM 
Ta, 1968. 
H.3BOJJ!>CKH, 10.0 
HHe 3BM B cneKTp 
HOH <jJH3HKH. ' .. •· 

JleKUHH Toii lKe 
· H. OpraHH3aUHJI BB< 

JleKUHH Toll lKe 1 
CKHii. M.eTO.!lHKa 6 
B <jJH3HKe BLJCOKHX 

JleKUHH _TOH lKe 
,!la'!ax 3KcnepHMef 

JleKUHH ·TOii lKe t 
XJ.Il. 06pa6oTKa 
c · noMOUlbJO HP ,n. 

JleKUHH TOH lKe 
senna. 06pa6oTKi 
6eC<jJHJlbMOBLIX Ka: 

JleKUHH TOH lKe I 
JleKUHH • npHMeH• 
TaJlbHOH <jJH3HKH. 
Jlop,!l, Uon/. 
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