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BBeaenne 

Boa6y)KJl9HHe cocTOHHHil: 'leTHO-'IeTHoro c<IJepH'IecKoro HJlpa 
1

2-4 Te 
52 72 

- 124 ( 1T 
rrpOHCXOJlHT KaK rrpH {3 - pacrra)le Sb I = 3-) I TaK H IIPH {3 + - pac-

II8.!l9 124 J ( I 11 = 2-), l13y'leHHIO paCIIS.!l8 
124 Sb IIOCBSllll9HO 00.1lbWOe 'IHC

.110 pa6oT /1 I. HaH6onee rronHbie cae.!leHHH o raMMa-rrepeXO.!laX 6bi.11H rrony

qeHbi He.!laBHO BpaanoM H .!lp. 
121 ~ CTencoHOM /3/ H fpHropheBbiM H .!lp, 141• 

CxeMa ypoaHefi 
1 24Te 1 rrpe.!l.llO)KeHHaH B aTHX pa6oTax 1 .!lOBO.IlbHO xopo-

wo paapa6oTaHa. 

l24J 124T 0JlH8KO paciiSJl --.. , e .!lO CHX rrop M8.110 HCC.119.!lOBSH, HeKOTo-

pbl9 CB9.!l9HHSI 0 I'8MMa-crreKTpe1 CrieKTpe KOHBepCHOHHb!X 9.1leKTpOHOB1 y- y 

H {3+- y - COBII8.!l9HHSIX 6bi.11H IIOily'leHbl B pa6oTaX /
5- 131 

C HCII0.11b30B8HH-

eM CUHHTH.11.11SlUHOHHbiX I'8MMa-crreKTpOMeTpOB H .11HH30BbiX 6eTa-crreKTpOMeT-

124 lU 
poa. Ope.!lcTaansrno HHTepec Hccne.!lOBaTb pacrra.!l ] -> Te c rrpHMeHeHH-

eM rrpH6opoa 6onee BbiCOKoro Knacca. 

flpH60pbl H HCTO"'HHKH 

CrreKTpbl II03HTpOHOB H aneKTpOHOB BHyTpeHHeti: KOHBepCH~ H3Y'I8.11HCb 

ripH IIOMOUlH 6eTa-crreKTpOM9Tpa C .!lBOHHOH .!lByKpaTHOti: ~OKyCHpOBKOH Ha yron 

rrv2 ( R =0 120% 1 0 =0,1%) 1141 • l1ccne . .!lOBaHHe crreKTpa raMMa-nyqet!: 

~p8KUHH HO.!la 6bl.110 ripOB9Jl9HO C IIOMOUlbiO rronyrrpOBO.!lHHKOBOI'O I'8MMa-crreK-

TpoMeTpa, B pa6oTe 6bi.11H HCII0.11b30B8Hbi Ge ( Li ) - .!leTeKTOpbi KOaKCHa.11hHo

ro THIIa C 'IYBCTBHT9.1lbHbiM 06'beMOM 12 H··6 CM3 H paapeweHH9M1 COOTBeT

CTB9HH01 5,0 H 4,2 K9B Ha .11HHHH 1332 K9B SO Co. 

B K8'19CTBe HCTO'IHHKa 6bl.118 HCII0.1lb30B8H8 <IJpaKUliSl ii:O.!l81 BI>I.!l9.119HH8Sl 

H3 MHWeHeil: naHTaHa H.11H uepHH, o6ny'leHHbiX rrpoToHaMH c aHeprHeil: 660 Mas 
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Ha cHaxpoUMKnoTpo_He 011 HYI. MeTOJlHKa BbiJleneHHSI BbiCOKOaKTHBHOI"O rrpena

paTa H0Jl8 OITHC8H8 B paOOTe /15/ 

Y!CTO'IHHKH JlnSI OeTa-cneKTpOM9Tpa H3I"OTaBnHBanMCb Bbin8pHB8HHeM SK

THBHOI"O paCTBOpa ~paKUHH H0Jl8 Ha cepeOpSIHHYID ~Onbl"Y Cpaay nocne BbiJle

neHMSI, TipenapaTbl JlnSI HCCneJlOBSHHSI I"SMMa-cneKTpa H3I"OT8BnHB8nHCb Cnyc

TSI 6 JlH9H nocne oonyqeHHSI C ITOBTOpHOH O'IHCTKOH ~paKUHH H0Jl8 OT JlO'Iep

HHX npOilYKTOB, 

3KCIIepHMeHT811bHbie pe~ynbT8Tbi 

raM Ma-c n e K T p. CneKTp raMMa-nyqeA nperrapaTa Aoaa HayqancSI B Teqe

aue 30 aaei!., 'ITOObi MO)KHO 6brno Halle*HO HJleHTH~HUHpOBSTb raMMa-nHHHH, 

OTHOCSIIUH9CSI K paCITSJlY 
124 J , Pe3ynbT8Tbl H3Y'I9HHSI I"8MM8-CIT9KTP8 

124 J 
rrpMBeJleHbi B Ta6n. 1. 

C IT e K T p bl K 0 H B e p C H 0 H H bl X S n e K T p 0 H 0 B H IT 0 3 H T p 0 H 0 B, Ylayqe-

124 
Hhl CITeKTpbl sneKTpOHOB BHyTpeHHeA KOHBepCHH npH pacnaae J • Ha6-

niDJl8nHCb 28 K-KOHBepCHOHHhiX nHHHH HHTeHCHBHhiX raMMa-nepexoaos. Tiony

'leHHhie peaynbT8Tbl npHB9Jl9Hhl B Taon, 1 (KOnOHKH 1 H 3), -11ccneJlOB8HHSI 

IT03HTpOHHOI"9 H3ny'leHHSI 
124 J ITOJlTBepJlHnH peaynbT8Tbl pa50T /6,9,13/, 

BbinO OOHapy)KeHO 3 KOMITOHeHTbl IT03HTpOHHOI"O CIT9KTpa; onpeaeneHbl HX OT

HOCHTenbHbie HHTeHCHBHOCTH H I"paHH'IHbie SHepi"HHo Tiony'leHHbie Jl8HHble 0 

IT03MTpOH8X IIpHB9Jl9Hbl B Ta5n, 2, Y!CXOJlSI H3 npeJlnO)KeHHOH CX9Mbl paCIT8Jl8 

(eM, pHC, 1) onpeaeneHO SKCnepHMeHTanbHOe 3H8'19HH9 OTHOlli9HHSI K/~+ 
KOMITOHeHTbl EI"p; = 1520 KSB H C)lenaHO ero cpaBHeHHe C TeOpeTH'I9CKHM 

3HS'IeHHeM /16/,_ 3KCnepHM9HT8nbHOe H TeopeTH'I9CKOe 3H8'19HHSI OTHOllieHHSI 

K I~+ B rrpeaenax OlllHOKH cornacyiDTCSI, 

0 npe Jle ne HH e MY nb T Hn onb Hoc TeA raM Ma-nepexon os. ITony"'eH

Hbre H8MH Jl8HHbl9 06 HHTeHCHBHOCTSIX I"8MMa-ny"'eA H sneKTp~HOB BHyTpeH

HeA KOHBepCHH 
124 J HCI10nb30B8Hbl JlnSI onpeaeneHHSI KOS~~HUHeHTOB BHyT

peHHeA KOHBepCHH I"8MMa-ne_peXOJlOB, _ TiyTeM CpaBHeHHSI SKCITepHMeHTanbHhl~_ 

It 
OTHOllleHHil. -- = a k C TeopeTH'I9CKHMH 3H8"1eHHSIMH a k JlnSI pa3HblX 

Iy 

MYnbTHIIOnbHOCTeA orrpe)leneHbl MYnbTHITOnbHOCTH HeKOTOPbiX nepeXOJlOB, Tio

nyqeHHbie peaynbTSTbl npHB9Jl9Hbl B Ta5n, 1 (KOnOHKH 4 H 5), 
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124 
Ta6nnua I. nepeXOJlhl B Te , B03HHKBIOIUHe npn pacnane 124 J 

3aeprnH I 
nepexona KaB y OTH, en, 

1 "' 
595,0.;!:1,5 14,6,!8,6 
602,6,!0,5 2320 

f685,0.;!:2,0) 18,9,!6,5 
645,0,!1,'6 28,5,!2,9 
..... A A.~ ~ .. All • ""' ft 

714,!1,5 l 4,9±1,6 
722,5.;!:0,5 1 28,6.:!:2,9 
792,5.;!:1,5 j' 1,9!9,7 
87B,0.;!:2,o 8,5!0,9 
96o,o.:t2,o I 4,9.;!:1,5 
968,0.;!:2,0 l 8,5.;!:0,8 

( 1000,0.;!:8,0) I --1 
1045,0±1,5 l 18,7.;!:8,0 
1080,0.;!:2,0 l 1,5,!0,7 

( 1160- ) - l - 1 
(1208,0.;!:2,0)j -1 
'1825,0±1,0 ! 46,4.;!:5,0 
1867,8.;!:1,5 1 15,0.;!:8,0 
1875,0,!1,5 l _56,9,:t6,0 
1seo;jo!2,o I s,o± 1,5 
1408,0f2,0 ' 2,~,9 
1486,0!2,0 l 2,5! 0,9 
1445,0!2,0 1 2,8.;!:0,9 
1489,0+1,5)j 
1492,o!1,5Jn 6 ·?±~·5 
1511,0~1,0 l 99,8.;!:10 
1560,o~,o 1 4,0!1 15 
1688,0,!2,0 i 5,1.;!:1,5 
1690~7.;!:1,0 i 358.;!:86 
1721,5.;!:1,5 ( 6;~1,5 
1726,0,!1,5 ( 12,1.;!:8,0 
1847,0.;!:1,6 1~ 8,0.;!:1,o 
185~,6.;!:1,5 8,1!2,5 

1 
t OTH. e.o. a k 104 

aKcn. 
·;:~ '4 . 

I - -10 48,1 - .•.. I 0,092~,02 32,2,!6,0 
• ! .. 

I I 0, ?'9.:!:0, 3 24,6.;!:5,5 

I 
! 
! 

l 
I 

I 
I 

I 
! 

l 

! 

I 

.. 
-

0,01,!0,003 -
0, 04,!0' 01 
0,007:,!0,002 
0,02!(),004 

--
o.oo~,oo1 
o.ooe,!0,002 
0,03,!0,006 

I 
I 
J 

I 

I 

.. 

.. 
7,3!3,0 

--8,6;!2,0 
4, 7;!1,5 
3,5,!0,4 -

IIi 

--
6,0,±2,0 
22,2,!7,0 
3,0,~,6 

.. l -
0,07.:!: 0,01 12,0.;!:0,2 
o,oo~,oo1 4,7.;!:1,5 
o,005.±0,0015 I 4,1_!1,5 
0,001.:!: 0,0008 l 8, 7.;!:1,2 
0,005.;!:0,0015 I 6,2.;!:1,5 

5 

: 

' 

Bh!BOJl 0 MYilb-
THnO/IbHOCTH 

0 

-
DpiiHJri'O E2 -

E2 
. .. 
-

E2 + 111 -
-
.. 

( E1 + ltl ) ---111 ... E2 
( E1 ) 

E 1 --
-

( 111+ E2) 
(M2 + E1) 

E 1 --
E 1 

( E2+111) 
(E2+111) 
(E2+111) 
(E3+1rl) 



1 2 a 
! 

1921,5,!1,6 6,0,:t1,5 O,OOS!;(),001 
2089 , O.,t2, 0 12,8,!a,o 0,004,!0,001 
20'79,6,!2,0 11,4,:t2,5 0,004_-+0;001 
2090,0,!2,5 (14,6_:2,6) o,ooa.:!;O ,001 
2094,5_:t2,5 (2,1,!0,5) 0,0015.:!:(>,0005 

(2098,0,;!:a,O) ~t -
2102,0,!2,5 a,0,;!0,8 -
2140,0,!2,0 1,6,!0,7 Oj001,;t0,0004 
2145,0.:!;2,0 a,5.:!;0,8 0,001,!0,000a 
2232,0_!2,5 20,4za,5 0 ,ooa,:tO '001 
2282,5.;!:2,6 ( 11,2;tS,O) 0,0016,!0,0005 
2287,0.;!:2,5 (7 ,4.:!;2,5) 0,004!(>,001 
229a,o,;!2,6 2."!(),6 • 
2450,0,;!2,5 2,8.:!;1,0 0 ,0007!() ,0002 
2485,0_!a,o - 1 -
2641,0!3,0 -0,2 -
2682,o;ta,o -0,2 -
269a,o+a,o 0,6,:!0,a .. 

~ 

2784,0,!3,0 2,2,!1,0. ... 
274a,o;ta,o (6,0±2,0) 0,0018,!0,0004 
2748,0,!a,o (14,0;ta,O) 0,008.;!0~001 

(2886 ,o±a.o) .., 0,1 -
0000, O.±a. 0 - 0,2 -

4 5 

6,0,!2,0 (E3+M2) 

a,1!(),5 ·E2+M1 
a 5+0'5 . - ; E2+1l1 
2,0,;!:0,5 (E 1 ) 
7,1±1,6 (U2+E1) - .. .. --

: 6,7.:!;2,5 (112, 112+!1) 
' 2,9,:!0,6 (E2 +M1) 

1,5,;!lj4 E 1 
1,S!Q,4 (E 1 ) 
5,4,±1,5 ( M2+1i:1) 

-- -
; 2,5!(),8 ( E2+1l1) 

- -- -- -.. .. - -
2 t 1.:!;0,5 ( M1+E2) 
2,1,!0,5 ( ll1iE2) .. -- -

li r .. ~~-·- ~-· .,. 

I 
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\I, 
i' 

'l 
1 

.' ij 
,, 

It 
~· r 

~ i .. :i. ~!' 

\:' 

~ I, 
I 
~ 
f 
f f , ! 

i 
~ 
~ 
f( 

~ 
J 
\ 
): 

i', 

y 

•.10. 

.::: .. 
00 - U"' I-! ... .. 
\0 1:'- 00 

.II .. 
g 
= IQ .. 

.. 0 C) 0\ "'= = (I) U"' .. .. 
0: .. .. .:r. 0 
0 " U"' .::t- ,... 
t:: .. 

-~ ·-·· 

.< 
~·o "' t;$t (') 

.... U"' rr.·N 

. ... 

0. + 
(I) <l1. \0 

I = ....... .. 
0 I C\1 .. 1>.: 

(1) ...., 

>< ., 
"' = 0 ., 0. 
Cl .. .; 
= .. 
0: s "' 

.. = » ., = f-o 0 

(I) 

:a 
= = 
"' &:t 

+ ....... 
<l1. 

.. \0 \0 

' ....... 0 .. .. 
cc 0 1:'- ....... - 1>.: .• ....... 
' ~ .. 9 .. 

0. (I) 

0 -~ (I) 

f-o 0. 0\ C\1 .::t-
..; .. .. U"' 

0\ C\1 .. 
....... ....... 0 
~>.:. 

... 

.II t:l .. "' g a 
= "' IQ 0. U"' U"' 0\ .. 
0 "' 

.. .. .. 
" = 0 0 0 
(I) 

"' 
H H t<>'l 

::s: 

.. 0 U"' 0 
~ .. ,... H H .. .. 

+I II f.~ +I +I = 0. IQ 
"' (I) "' ~ ~ \0 "'"'" '"'"'~ 

,... 
1:'- U"' ~ H 

7 



~~~~~~~~~:a~~~i~~g 
.-JD~!=l::3t:i~l:l&l~~5~~1i\~ .... ~ll!i Q_ !~cso~~a ~o~r.:sr3~v 

:::! 

1 
i . 

~'~-~~~~ ~ i' 
: ~~w~~~-
1 ~('1£'~ Z3+, 
I o'U-
: s-l~'L-
: -. 9£''1~-

1 (Z3 +~WJ68'1~-
I (~3+ZWJZ8'n-
1 896- (~3+Z~ 
: (ZW+~3)S'I()j. 

-~3L'o69~-

l (OOOU 
I - non (~W>Z31S ~Zt ~

(~W <l119Zt~-
I (~W·Z3lt'l9i.-

- - - -- -(eozu- (~W•1 
09~~ IZW+£'31!:'Z!;m-

(ZW•£'31S~6~
~w·Z36iai-
~w.c3s~uoz-

IGIB'I9n -s•m f--Z 
U3J060Z-

-- ----!~!!!ft. _ ose~ - -86oz-

son zo.~z-

4 (ZWJO'f~-

(I,W•Z3JS'f~- (Z3•U 

1 BiB (Z3+~ 
~~~S£ 

~Is,~=-*=-=*~._=_ ~~-j-~3- I-~~ ~3 zezz-r zm ----- ----
sss11- (~31!tlszz-

- 091 (~3 +ZWI{SZZ-

1 
I 
I 
I 
I 

~~.~8:11~~~\ . . . 
.;..;:;_; _....: 

8 

-c::. ... 
~ 9 ;::, 

1 
C> iU 

:il 
t!!! 
~~ 

• F. 
"'-

11~, 

" ~ .. .. 
.. 

<I> .. 
"' 0 
Q. 
» 
K 
:li 

" " <I> 
t:! 
iE 
~ 
2 
"' "' :l1 

~ 
u 

-(J .. 
a. 

-----~ 

CxeMa pa.crra.aa l:U] - l!l4Te 

HawH HccneAoBaHHH H AaHHbie APYf'HX asTopos 
16

•
9

•
131 

noKa3biBaiOT, 

124 + 
'ITO npH pacnaAe J B03HHKaeT TpH KOMTIOHeHTbl {3 - cneKTpa C rpa-

HH'IHbiMH aHeprHHMH-.790+30, 1520+ 15 H 2136+ 10 KSB. B pa6oTe MHT'len-
/9/ - + - - . 

na H AP• HayqanHCb {3 -y - COBnaaeHHH H He 6binO o6aapy:~~<eHO COBna-

AeHHA :~~<eCTKOA KOMTIOHeHTbl {3+- cneKTpa c raMMa-ny'laMH, Mo:~~<HO noaTo-

MY npeATIOnO:IKHTb, 'ITO :~~<eCTKaH KOMTIOHeHTa TI03HTpOHOB 
124 J ( E rp=2136KaB) 

124 
Te • TorAa aneprHH pacna-CB513aHa C pacnaAOM B OCHOBHOe COCTOHHHe 

Aa 124 J -+ 124Te .no Hall!HM H3MepeHH51M pasHa 3160 ~ 10 KSB, 

fapBHH H AP• 116 / H3MepHnH CTIHH 
124 J (I= 2) • l{eTHOCTb BOnHOBOii 

<jlyHKUHH OCHOBHOf'O COCTOHHHH MO:IKHO onpeAenHTb H3 AaHHbiX 0 {3+- pacna-

ae, EcnH XapaKTepHCTHKH OCHOBHOf'O COCTOHHHH 124J - 117 "'2+ , TO {3+

pacnaA B OCHOBHOe COCTOHHHe 124 Te Aon:~~<eH OTCYTCTBOBaTb, TaK KaK 6e-

Ta-pacnaJl 2 +-It OTHOCHTCSI K BTOpOMY nopHJlKY 3anpeUleHHSI (~1=2) 

C M8TpHqHhlM aneMeHTOM Jgft=ll · 

OonyqeHHOe JlDSI aTOf'O 6eTa-nepeXOJl8 ~HaqeHHe )g{tc8,l COOTBeT

CTByeT yHHK8DbHbiM 6eTa-nepeXOJl8M nepBOf'O aanpemeHHSI, 3TO il03BODSI9T 

npHilHC8Tb OCHOBHOMY COCTOSIHHIO 
124 J OTpHUaTeDbHy!O qeTHOCTb H CilHH 

- /18/ 
2, TaKOe COCTOSIHHe o6paayeTCSI, CornaCHO M0Jl9DH o6onoqeK , KaK: 

I p ( q 7/2) , n ( h 11/2) I . 

CxeMa soa6y:~~<aeHHbiX yposHel!:, B03HHK8IOIUHX npH pacnaJle 
12-li J , no

xaaaHa Ha pRe. 1. Ha cxeMe JlnSI Ka:~~<Jloro ypoBHSI yKa3aHbi aHeprHSI, soa

MO»<Hbie KBaHTOBbie xapaKTepHCTHKR, npoueHT 6eTa-pacna.Jla Ha yposeHb R 

senRqHHa lg ft 

HaH6onee RHTeHCHBHbil!:· nepexoz:t 602,5 xas no JlBHHbiM 
1191• onpeJleng

eT 8H9I)f'HIO ypOBHSI nepBOI'O OilHO<l!OHOHHOI'O COCTOSIHRSI, 8billl9 STOI'O COCTOSI-

+ + + 
HHH Ha 600-800 K9B JlOn»<Hbi HaXOJlHTbCSI ypOBHH 4 1 2 , 0 JlBYX<liOHOHHOf'O 

TpHnneTa, P SIJlOM asTopoB' 13•1 0 •
11 1 6hinO ycTaHosneHO cymecTBOBaHHe ypos

Hel!: C SHepf'HSIMH 1247,5 K9B ( 4+) H 1325 KSB (2+), KOTOpbie MO»<HO pac

CMaTpHB8Tb K8K nepBbie ilB8 ypoBHSI STOI'O TpHnneTa, TpeTHH qneH TpHnne

Ta (0+) MO»<eT H8XOJlHTbCSI B pal!:oHe 1200-1500 K9B, AHanOI'HqHbie COCTOSI

HHH B qeTHo-qeTHb!X 51ilp8X Tennypa HM910T aHeprHIO: 1358 KSB (0+) B 
122Te, 
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1223 K9B (0+) B 
120 

Te H 1127 K9B (0+) B 118 Te /20/ 

CoCTOSlHHe THna o+ B 
124 

Te MO)I(eT Boa6yjj{)laTbCSl npH pacna)le 124 J . 
noHCKH TaKOrO YPOBHSl llOKa He llPHBenH K nonO)I(HTenbHOMy peayn&TaTy. 

npH pacna)le lU Sb soa6y)l()laeTcsr yposeHb c 9HeprHeH 2039 K9B, CnHH 

H qeTHOCTb <~Toro yposasr - 2+ 6binH ycTaaosneHbi fpHropbeBbiM H Jlp. 14/. 
+ 124 YposeHb 2039 K9B (2 ) JlOn)l(eH soa6y)I(JlaTbCsr H npH pacna)le J , lleii-

CTBHTenbHO, Mbl Ha6niOJlanH Te raMMa-nepeXOJlbi
1 

KOTOpb!9 B03HHKaiOT npH 

pa3pSlJlKe ypOBHSl C 9HeprHeH 2039 K9B, UTHOIIIeHHSl HX HHT9HCHBHOCTeit 

/3/ Iy 714 : I y 792 , 5 : Iy 143 ~ : I y 2039 = 1:0,39:0,51:2,a, no CTencoay Te 
l 24 

)l(e OTHOIIIeHHsr HM910T M9CTO ilpH pacna)le Sb 1:0,25:0,50:0,018, 0THOIIIe-

HHSl HHT9HCHBHOCTeH nepBbiX Tpex raMMa-nepeXOJlOB B npeJlenax OIIIH60K H3-

MepeHHH COBIT8Jl810T, 8To IT03BOnsreT YTBep)I(Jl8Tb
1 

'ITO ypOB9Hb 2039 K9B (2+) 

aoa6y)I(JlaeTcsr H npa pacna)le 124 J 

pexo)la 2039 K9B npa pacna)le 124 J 
• B To )l(e speMSI HHTeHCHBHOCTb ne-

38MeTHO 5onbllle HHTeHCHBHOCTH JlpyrHX 

nepeXOJlOB, HJlYIIIHX C ypOBHsr 2039 K9B, npH pacna)le 124 Sb Ha6niO)laeTCsr 

o6paTHasr K8pTHHa, 8To, BepOSITHO, CBSl3aHO C TeM, 

2039 K9B - cnO)I(HbiH H OCHOBHaSI qaeTb ero 
'ITO raMMa-nepexo.ll 

HHTeHeHBHpeTH npHXO.llHTCsr Ha 

nepeXOJl1 HJlYIIIHH H3 BBeJleHHoro HaMH YPOBHSl e 9HeprHeil: 2a41,5 K9B Ha ypo
BeHb e 9HeprHeit a02,5 K9Bo 

EenH XapaKTepHeTHKH YPOBHSl 2039 K9B 2+, TO ero MO)I(HO HHTepnpeTH

pOB8Tb KaK COeTORHHe, o6paayiOIIIeeesr ilpH paCIIIenneHHH TpeX~OHOHHoro KBHH

TeTa, B .nonbay TaKoro aaKniO'IeHHsr rosopHT TOT ~aKT, 'ITO paaHoeTb <~Hep-

rHfi YPOBHefi 2+ OJlHQ- H JlBYX~OHOHHb!X COeTOSlHHH pasHa 722,5 K9B ( 1325 K9B -
602,5 K9B), 

a B eny'lae JlBYX- H TpeX~OHOHHbiX eoeTOSlHHit STa pa3HOCTb 

eoeTasnsreT 714 K9B (2039 KSB - 1325 K9B), 8HepreTH'IeeKasr lllenb ~OHOHOB 

+ s o6oHx cnyqasrx npaKTH'!eeKH OJlHHaKosa, KpoMe Toro, yposeHb 2039 Kss(2 ) 

ropaaJlo cna5ee aaeensreTesr 5eTa-pacna.lloM no cpasHeHHIO e O.llHo- H .llByx-

<!JoHoHHbiM YPOBH9M 2+: OTHOIII9HHSl llPHB9.ll9HHbiX HHTeHeHBHOeTeil: 6eTa pae

ITaJla Jlnsr YPOBHeil: 2+ ( 1 hw) , 2 + ( 2 h w) H 2+ ( 3 h w) eoeTasnsrroT: 

I :0,2:0,03. 

TeopHsr npe.lleKaabrsaeT, 'ITo npH paelllenneHHH Tpex~HOHHoro KBHHTeTa 

o5paayroTesr YPOBHH e xapaKTepHeTHK8MH o+, 2+, 3+, 4+, a+ 1191 • Coe-

TOSlHHsr e SHeprHSIMH 1957 KSB (4+) H 2091,5 (3+), Ha6niO.ll8BIIIHeesr H8MH 
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H .llpyrHMH aBTOpaMH /3,4 /, B03M0)1(HO, srsnsriOTesr 'lneH8MH 9TOrO KBHHTeTa. 

l1 + + HTepeCHO CpaBHHTb paaHOeTb SHeprHH ypOBHeA 2 H 4 Y JlBYX- H !P9X<jJo-

HOHHbiX COeTOSlHHH, KOTOpbie eoOTBeTeTBeHHO p8BHbl 78 H 82 KSB, YpoBeH& 

e XapaKTepHeTHK8MH a+, O'leBHJlHO, He JlOn)l(eH B036y)I(Jl8TbeSI llpH paCUaJle 

124 J (2-). 

YpoBHH e xapaKTepHeTHKaMH 177 "'3- , B exeMe ypoaseA 
1
•
24 Te 

B036y)I(Jl810TCR ypOBHH C XapaKTepHCTHK8MH 3- npH SHeprHH 283a, 2700,2692,5, 

2293,2 Kaa. CoeTosraHsr 2692,5 H 2293,2 K9B sa6niOJlanHeb ·Ha pacnaJla 

124 Sb /2,3,4/ H Ha paenaJla 1241 /10,11,13/, 

CpeJlH ypOBHeil: 3- HaH6onee HHTeHCHBHO aaeensreTCSI COCTOSlHHe 2293,2Kas
1 

KOTOpoe MO)I(HO HHTepnpeTHpOB8Tb K8K eoeTOSlHHe, essr3aHHOe OKTync-n&HhiM 

Kone6aHHHMH nosepxHOCTH S!Jlpa. XapaKTepHCTHKH yposHeit 2.69_2._~ H 2292,5Kss 

6binH ycTaHOI\neHhl BO MHOrHX pa60T8X H H8IIIH Jl8HHbl9 HX. T0)1(9 UOJlTB9p)l(.lla-
r 

IOT, ITOSTOMY HeT COMHeHHSl, 'ITO YK838HHbl9 ypOBHH HM9IOT enHH H '19THOCTb. 

3-. 

nepeXOJlbl C 9HeprHSIMH 1375, 1511 H 2232 K9B HMeiOT Myn&THfiOnbHOC

TH THfia E 1, l1eXOJlSl H3 MynbTHfiOnbHOeTeH n~peXOJlOB H eOOTHOWeHHSI HH

TeHeHBHOeTeH, Mbl e'IHTaeM XapaKTepHeTHKH ypOBHSI 2700 H 2836 KSB 3-, 

H aliiH aKcnepHMeHTanJ>Hhie JlaHHhre noasonsriOT npeJlnonaraTb eywecorso

sa'HHe psr)la HOBblX COeTOSIHHH e 9HeprHSIMH: 3000:2885:2743:2734:2705:2700: 

2682,5:2641,5:2485:2455:2450:2328 H 2094,5 KaB (Ha paena)la r~"" J ) • Ha 

aHeprHH paCII8Jl8 SlJlep 124
} --.

124 
Te ( Q = 3160:!: 10 KSB) MO)I(HO e'IHT8Tb 1 

'ITO see nepeXOJlbl e aHeprHeH Bbllll8 2500 K9B SIBnSIIOTeSI nepeXO.ll8MH B OC-

HOBH08 COCTOSlHHe 124 Te YKaaaHHhiH ~aKT srsHnesr apryMeHTOM npH 

H'Jl8HTH~HK8UHH HOBblX ypOBH8H, 803M0)1(Hbl8 eiiHH H '!eTHOeTb yp~BH9H yKa-

38Hbl Ha pHe, 1, 

TaKHM o6paaoM, B peaynbTaTe H3y'!eHHsr cneKTpoa raMMa-ny'!eA, KOH-

B8pCHOHHhlX aneKTpOHOB H 13+ - pacrraJla 
124 J nony'!eHbi HaH6onee non-

Hhle eBeJl8HHSl 06 H3ny'!eHHSlX 
124

} • Bee aa6niOJlaeMbie nepexoJlbi paaMe-

124 124T 
llleHhr B rrpeJlnonaraeMoil: exeMe 1 - e · 

npeJlBapHTenbHhle peaynbT8Tbl STOH pa60Tbl JlOKnaJlbiBanHeb Ha Me)I(JlY-

HapOJlHOM CHMIT03HyMe ITO CTpyKType SlJlpa B lly6P.e ( HI'Jl'.b 1968) 
121
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