
1-=- ~ l/f 
OB'bE,lJ;HHEHHliA HHCTHTYT H,lJ;EPHYX HCCJIE,lJ;OBAHH0 

nAEOPATOPH.H .HnEPHblX TTPOEnEM 

6 - 8062 

TOUIEB MyXHMHH 

HCCAE~OBAHHE CBOMCTB B03BY)K,llEHHhIX 

COCTOHHHM ATOMHhIX ~p, MH3K11X 

K MArHqECKOMY N=50 

Crre~JfaJlbHOCTb O 1 . 04 .16-cpH3HKa aTOMHOro 

.H,n;pa H KOCMJfqecKHX JJyqeJi 

A BTOpetpepaT ,nKccepTauKK HS COKCK8HKe yqeHoA CTeneHK 

K8HAKA8Ta tpK3KKO·M 8TeM8TK'leCKKX HBYK 

(DHccepTaUHH nanHcaHa Ha pyccKoM H3hlKB) 

ny6Ha 1974 



PaOoTa BUnonHeHa B JiaOopaTopHH 11.llepHUX npoOneM 

OO'I>e.llHHeHHoro HHCTHTyTa 11.llepHux nccneAomHHlt, r • .liyOHa, 

Hay,rnue pyKoBO,llHTen;r: 

,llOltTOp qlH3HltO-MaTeMaTW!eCKHX 
1

Hay1t~ npo<peccop A.A~AEJIYPA3AKOB , 
( Tam.rY) 

Ka.H,llH,llaT qlH3HKO.,;,MaTe1,re.uqecKHX HayK H.mmTAK • 
Comm)• · 

0qiHUHMI,HUe onnoHe)lTU: 

,llOK?Op qlH3HKO-MaTeMaTH'leCKHX HayK 
, (JirY) . 

Ka.H,llH,llaT qJH3HK0-1ffiTel.La',rH'leCKHX Hay1t, ,llOD;eHT 
( Cru.t.fY) . 

Be;zymee Hay'!HO-Hccne,lloBaTen1,cioe·yqpex,lleHHe: 
RHCTHTYT 11,llepHol 4JH3HKH AH.Ys.CCP. 

ABropeqiepaT pasocnaH ." ~ __,;_ 1974 ro,lla 

;E.II .fPIIl'OPI:,EB , 

P .X. CA<l>APOB • 

'3allU{ra ,llHcceptaUHH cocx0Hrc11 " " · I97.4 roAa B qac. 
Ha 3aCe,llaamr CoBeTa no ~PHCyl[,IJ;eHHD y'!eRUX CTeneHelt qlH3H'leCKoro 
cpaKynueta Tam1teH·rc1toro OPAeHa · Tpy,lloBoro KpacHoro 3Hru.teHH 
rocy,llapcTBeHHoro JHHBepCHTeTa HM.B.fI.JieHHHa ( r.TamKeHT, fCII, 
: 8ysropo,llox, Tam.rY. , q>H3H'lecKHl qia:eynuer, ay,ll.215). 

,0T3UBU ,0 ,llHCCeptaD;HH npOCHM HanpaBnJ!TI, no a,llpecy: 700095 
r.TamKeHT rcrr, ~ysropo,1to1t, Tam.I'Y. HM.B.H.lieHuna, rnaaH1,1l Koprryc, 
y'!eHOMY ceKpetapD. 

C ,ll;Hccepran;Hel MO,lOlO 03HaKOMHTI,C/I B Hay'!Holt <IH<lnHoTeKe Tam.rY • 

Y'!8HHI cexpeiap1, CoBeTa 
,llOD;8HT PEB3IIH n.c. 

.j 
l 

6 - 8062 

TOUIEB MyXH.QWiH 

MCCAE~OBAHME CBOMCTB B03BY)K,llEHHhIX 

COCTO.HHMM ATOMHhIX MEP, BnM3KMX 

K MArMIIECKOMY N=50 

CneQHaJibHOCTb 01.04.16-cpH3HKa aTOMHOro 
51,Llpa H K0CMJfqecKHX Jiyqeti: 

A BTOpecpepaT ,QHCcepT~HH Ha COHCKaHHe yqeHoii CTeneHH 

KaH,QH,QaTa q>H3HKO-M aTeMaTH'leCKHX HayK 

( llnccepTau1rn HanncaHa Ha pyccKoM H3hIKe) 

06~. ,.;)~!ill;;;!:l}lr:J:1 V.!lCT!J Pj,1 I 
v:---~i:-:.?"',:-::r.1w l';f•;• ·tf,r-i~~~f•'-1'1\ 2 ~ .. _ •""'l"• .. ~..:.. ........... ,'1,H ... ,.~ ........ l ... •.....i.J 

ii sns.111,10-r:::aA _, --~, -



.. 
. I 

flsytremie SJ.n;ep CTpOHI.\Hll ( s r ) H L\HpKOHIUI (:? r) ' pnc-

IlOJIOlltSHHHX BOJIH3H Marntrecxoro N =50 npe.n;cTaBnSJeT oom,raoilt mITe-

pee C TO'lKH 3p8HHll pa3BHTHll pa3JIH'lHHX COBpeMS!lllhlX MO.n;ene.11, 

. npHBJISKaSMblX )Ulll OO'bllCHSHHll CBOHCTB OCHOBHl-lX H B030yllt,n.emmx 

COCTOllHHll ccpepll'lSCKHX Sl,D;ep. ITpHllllTO C'lHTm.TJ,' 'lTO 3TH Sl,n;pa HMSIOT 

paBHOBSCHYD cqiepll'lSCKYIO cpopMJ ( no Kpa.llnell Mepe, B OCIIOBHOM COCTOH

HHH). FlsytreHHe sroll oonacTH SJ.n;ep pacnrnpaeT npe,n;em,1 a,n;epno-cne1,rpo

cKonHtrecKHX HCCJIS,ll;OBaHHll, npoBe.n;eHHHX B TS'lSHHe IAHOrHX JIST Ha 6a3e 

CHHxpOL\MitJIOTpOHa Ol!Jlll/ l /' H /IBJlllSTC/1 traC~J,IO paOOT' BI1IlOJIH/l,eMI.X 

no nporpaMMe .HCHAIIII ( SJ,n;epHa/1 CTISKTpOC~OIIH/1 Ha. npoTOHHOM nytrKef
2 ,J/. 

HacTO/lntall paoora IlOCBllnteHa HCCJIS)-lOBamrn MeTo.n;aMH Sl)-lSpHoli 

- 83 " 87 -:. 89 z 88 z 
cneKTpOCKOIIlm CBOHCTB ll)-lep 38 ;>r 45, 40 .Ct"47, 40 r 49 H 40 r 45, 

COCTO/IHHll KOTOphlX B030yll!',ll;aDTCll npH Ciera-pacna,l\e U:JOMepHL!X 

83 y 87Nn 89 M8 BBNB 
H OCHOBHhlX COCTOllHHll l130TOIIOB 39 44, 4I 046, 4I 48 H 41 q7, 

COOTBSTCTBSHHO. 

Jl;rccepTaL\U/1 COCTOHT l13 BBe.n;emrn, 'lSTHpex rnan l133.KJl!O'l8Hll/l. 

B 11epBoiil rnaBe paccMaTpllBaIOTC/1 MSTO)-lH'lSCKUe norrpochl :mcnepHMeH

Ta. IToKa.3aHH cnocoOhl noJiytreHllfl pa.n;11oaKTIIBHHX HCTO'lllllKOB ).\Jill rrpo

BS,ll;SHH/1 HCCJIS,l\OBaHHH H KpaTKO onucaHbl HCilOJIJ,30BaHHUe B paoore 

anrrapaTypa H MSTO,ll;U oopa6oTKH 3KCrrepllM8HTaJIJ,Hl1X pe3yJIJ,TaTOB. 

Pa,l\HOaKTl'IBHbliil l'ICTO'lHHK 
83 -Y rronytraJIC/1 .I\BYMll ITYT/IMM: 

a) B peaKL\HI'! 
75 As (12c,4ri ) 83 'f.. , npn oonytrelll'IH MHTIISHH 

As1 S3 · HoHaMH 
12c c 3Heprnen 73 113B ( 112 = 2 roll tracT ./ ceK), 

C 
ua BblBS,l\8HHOM nytrKe T/llltSJl!lX l'IOHOB JiaoopaTOpHl'l /1,l\epnux peaKL\l'lll 

Or!.Htt; 
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6) B peaKUHH rny6oKpro pacmenneHHH, npn o6nylleHHH wrmeHH 

Mo npor0Haw1 c 3Heprnell 660 l.!3B ( IP = 4 roll p/ceK), Ha Blrne).(eH

HoM nyllKe CHHXpO[(HKnOTpOHa Jia6opaTop1rn H).(epHb!X npo6JJeM omrn, 
c nocne).(J10mnu pa3).(enerrneM no H3o6apaM Ha aneKTpoMarHHTHOM Mace-

-cenaparope. 

!f30T0Ilbl 87NS, 88 NB H 89 NB nonyqaJJHCb B peaK[(llll rny6oKoro 

pacmemreHHH cepe6pa npoToHaMH ( E = 660 Man) Ha Bb!Be).(eHHOM nyqKe 

CHHXpO[(llKnOTpOHa. ll30TOilbl HH06HH H3 ,Ma.Tepnana MnmeHH pas,l(eJJHJIHCb 

( 3a j - J .5 i,um) MeTO).(OM ra30BOl1 TepMOXpoMaTorpafPHll /4/. 

.40CTaBKa MllmeHn Ha Bl,IBe,l(eHHblH nyllOK npOTOHOB CHHXpO[(llKJIOTPOHa H 

o6paTHO H3 nyqKa B PaAHOXHMllqecKyIO Jia6oparopHIO ocymecTBJIHJIOCb c 

n0Momo10 nHem.1onoqr11. 

HsMepemrn cneKTpOB raMMa..;nyqel1 npoBO).(HJIHCb Ha raMMa-cneKTpo-

Merpax c Ge {Li.} - ).(eTeKTopaMH ( qyncTBHTeJibHble. 061>eM11 -

, 0.5,2.4,IO,IJ,38, 41 u 47 CM3 , 3HepreTHlleCKlfe pa3peme1rnH- . 

r.5,1.5,J.5,4.5,4,2.J n 2.J KaB npn aaeprnn IJJ5 K3B 60co,coor

neTcrBermo). 

l!3MepeH1rn cneKTpa KOHBepCHOi!HblX 3JJeKTPOHOB npoB 0).(HJIOCb Ha 6e3 

:lteJJe3HOM 6era-cneKTPOMeTpe c TOpOll).(aJibHblM MarHHTHh!M noneM/5) 

(paapememie o. 4% npu rpaHcwrccnn 7%). 

CneKTP Il03l!TpOHHblX ll3JJyqeHl!H H3yqancH npH noMomn 6eTa

cneKTpoMeTpa c. Si (Li) -AeTeKropoM ( ronmHHa qyBCTBHTeJioHoro 

CJIOII Si.( l i.)-AeTeKTopa 15 MM, nnomaArlOO wt ) . 
H3Mepemrn cner,TpOB }-}- COBna,l(eHHH npOBO).(HJJHCb c IlOMOIIlbD 

Ge (Li)•).(eTeKTOpOB c 061>eMa1m 27 H 41 CM3 • Pa3perua10mee BpeMH 

CileKTp011eTpa COCTaDJIIIJIO 50 HCeK. 

4 

Bo BTOpon rJiaBe npHBO).(HTCH pe3yJibTaThl HCCJie).(OBaHHH CBOllCTB 

B036yx,n;eHHllX COCTOHHHll H,l(ep 83 Sr , 87tr n 89lr • 

1. Pacnr.,n; 33 .. y ( 5,5 MIDI) H 83 Y ( 7,4 mrn ). 

UccJie,llonaH cneKTp rruwa nyqen 83, , o6HapyxeHo 42 cf 

nepeXO).(a, 41 ll3 KOTOpllX HBJIH9TCH HOBllM. YTOqHeH nepno~ nonypac

na).(a 83 '" Y ( TI/
2 

= 5.S-±0.5 MIDI ). IIpe).(JiaraeTcH cxeMa pacna).(a 

8JmY H 83Y , pHc.1. ). 

B cxeue BBe,l(eHll HOBlle ypOBHH c 3HeprHHMH 35,3 (9/2+),489.8, 

653.5, 717.2, 743.2, 825.9, 835.0, 881.6, 893.6, 951.3, 962.2, 

1238.0, 1370.9, 1433.2, 1498.I n 1914.6 K3B H yTOllH9Hhl 3Heprm1 

paHee H3B8CTHI,IX ypOBHen· [ 61 • 0np8).(8JI8Hll ,IIOJIH r· -pacna).(a H &-

3axBaTa Ha OCHOBHOe H B036yx,it8HHHe COCTOSIH
0

HH 83 H Bl,lll8CJieHI,I 

3Hall8HHH ½ .{t • 
YpOBHH c 3HeprHHMK 35.3 (9/2+), 259.4 (1;2-), 259.4(1/2-), 

679.8(3/2-) H 980.2(3/2-) K3B HHTepnpe;HPJDTCH K8lt 0).(HOllaCTHq-

Hl,18, Oilp8).(8JI8HHll8 H811TpOHH08 ,llllpKOR C KOHqJHrypaIU!HMH ( I 9/2 r 5
,. 

( 2P112 )-l (Iff 9/2)6 ' (2p3;2)-I (I~ 9/2)
6 

H (2p3/2)-l (2pl/2)-
2 

(1~ 9/2)8, COOTB8TCTB8HHO. 0CHOBH08 COCTOHHHe 835r (!Il=7/2+) pac

CMaTpHBaeTCH K8lt TpexqaCTHllH08 THila n, ( j 9/2r
5 

7/2+• 

2. Pacna.Jt 87'" N8 ( 3.8 MKH ) H 87 N&c2.6 MHH) 

HayqeH cneKTP rawa-Jiyqen, OdHapyzeHH H onpe).(8JI8Hbl HHT8HCHB

HOCTH 17 nepeXO).(OB, H3 KOTOpHX 14 paHome He dl,IJIH H3B8CTHH. HayqeH 

cneKTP rawa-rruwa connaAeHHB. YroqHeHH nepHOAH nonypacna).(a 
87mwg 

H 87rv& • Ilpe).(Jlaraercn cxeMa pacnaAa 87 rJ8 - 87ir c 8 -11 aos-

6roeaHW1H ypOBHHMH, B TOM qHcJie 5-D HOBWlH-801(7/2+, 9/2+, 11/2+) 

914.4 (7/2+, 9/2+, Il/2+ ), 1087.1 (5/2-), 1884.2(7/2+, 9/2+, 

Il/2+) H 2153.3 K3B (7/2+, 9/2+, IU2+) ( pnc.2 ). 
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Onpc.~eJJeHu .n;oJJH _p-t. pacna.n:a H E - 3axnarn Ha Ka.JUI,Iil ypoaeHI, 

872 r If BhltllfCJJe!ll,1 3Ha<JeHJ,UJ es ff;· 
YpoBHH O (9/2+), 336.2 (I/2-)' If 1087.l K3B (5/2-) 

HHTepnpenipyeu rcaK 0,l{HO'laCTHqm,ie onpe.n;enenm,ie HeHTpOHHOll AUpKOH 

c p;o110nrypal.lHHMH (1 ~ 9/2) .-J , (2 P1; 2) -I ( I f/'9;2) 8 H 

(l j 512)-1 ( I 9 912 ) 8 , cooTBeTCTBeHHo. Ha ocHoBe 3HaqeHHSI ~/i 
cleTa-nepexo.n;oB ypOBHH c :meprHSIMM 1881! (7/2, 9/2 ,II/2)+ H 

c15J K3B ( 7/2,9/2,Il/2)+ pacCMa.TpHBaDTCS! Ka.K o.n;HoqacTHqHUe 

UJIH TpexqacniqHue COCTOS!Hlf!I C KOHq>Hrypaunen n ( 8112) I HJIH 

h(pl/2 )
1 p ( p 3/2) l p ( ~ 9/2) I • YpoBeHl, 2_QI K3B (7/2+ ) 

lllITepnpeTHpOBaH KaK qJieH TpexqacTHqHoro MYJJ!>THITJJeTa ~ ( ! 9/2) - 3 

J. Pacna.JI. 89 '"' Ne (I,18 qac) H 89 N8 (I.9 qac) 

Il3MepeH cneKTP rm.wa-nyqeil H o6HapyliteHo 75 raMMa-nepexo,l{oB. 

113 HHX 25 HaclJID.l(aJJuc1, nnepBue. Uccne){oBaJJcSI cneKTp y+ - H3Jiyqe

mdi u yToqnena :JHeprna pacna.n:a 89 NB ( 6) f,E. ;.4340: '.lo K:rn). Usy

qeHu cneKTphl rmu.m-raMMa coBna,l{eHui1. Ha ocHone nonyqemmx pesyJJL

TaTOB npe.n;JJaraeTcSI cxeua pacna){a, 89 NB ( pnc.J). B cxe11y BBe.n;em,1 

II HOBHX YPOBHelt u YTO'l!IeHbl ::iueprnH H KBaHTOBhle xapaKTepHCTHKH 

HeKOTOpUX pauee H3BeCTH!1X ypOBHCll. Onpe.n;enem,1 ,l{OJIH p+ - pacna,l{a 

H :rneKTpO!IHOro 3axnaTa Ha Kal!C,l{Ult ypoBeHI, H BblqlfcJieHU 3mqeHHS! 

egft. 
Ypomm o ( 912 + ) , 588 ( r;r), 1095.4 (312- ) 

t. 

.. 

H 1451.2 K3B ( 5/2-) HHTepnpeTHpyeM KaK O){HoqacTHqHue, onpe,l{eJJeH

HUe HCHTpOHHOil AUPKOll C KomfmrypaunaMH ( I 8 9/2) -I ' (2P1;2) -I ' 

(2Ps.'2r
1 

H ( l / 5/2) -I , cooTBeTCTBeHHO. COCTOS!Htit: 15II.4 K3B ~ 
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(9/2+ ) sace1111etc11 J3 -nepexo.n;oM npn pacna.n:e 89 NB (9/2+ ) , 

co 3HaqeHHeM lg f-f:: = 7. 7 • Ta1we OTHOCHT8JlI,HO BllCOKoe 3Haqeane 

e, ft ,ll;Jl/1 pa3p81Il8HHOrO t'.lera-nepexo.n;a MOJQIO Q(l'I,/ICHHTI, CB/131,IJ 

HeliTpOHHOli ,ll;l:lpKH C B03t'.lyllt.n;eHHl:lM OCTOBOM 0+ ( 9o :i!-r) • YpOBHH 

c 3Heprn11MH 1627 .3, 1833. 4, 2128, 2221 .3 n 2388.6 K3B 

HHTepnpeTHPYKlTC/1 KaK qJieHll MYJILTHllJleTa, ot'.lycJIOBJleHHOro CJlat'.lon 

CB/131,1) HeliTpOHHOH .n:u;Kn B KOH~nrypaunn 1~9/2 C B03t'.lyx.n;eHRHM 

OCTOBOM 2+ ( 90zr)L71. Yponmr c 3Heprnl!MH 2527, 2754, 2959.5 l'I 

3092.5 K3B, Ha KOTOpue Jll.n;YT ,ItOBOJII,HO OUCTplle f ~ ·_ nepexo.n:u 

c~fi<6,paccMaTpnnaDTCII KaK o.n:HoqacTnqHue HJIH TpeXtiacTnqHue co-
. l l l 

CTOIIHH/1 c KOH~nrypaunel1 r, ( q 7/2 ) HJIJII p(p3;2) - P ( 'J 9/2) 
l (] . 

11 CP112) - • 

B TpeTLell rnane .n;enanTc/1 BllBO,ll;l:l o CTPYKTYPe HH3Kone:immnx 

cocTOSIHHll ueqeTHl:lX 11.n:ep, t'.lJIH3KHX K MarnqecKmzy c N= 50. 

CHCT8MaTH31'1pOBaHU 3HeprHH HH3KOJielra.11UfX COCTO/IHHil 11.n;ep C 

fl =45, 47 H 49, BpeMeHa XJll3Hl1 1;2-cocTOSIHJllil n BepOS!THOCTH 

OeTa nepexo.n;on Ha ypoBHH c Ill= 9/2+, 7/2+, 1;2-n 3/2-. A.Hanns 

3TJIIX .n;aHHlDC ll03BOJISl8T OTK8THTI, cne.n;yD~ee: 

1. J1oqTl1 BO ncex paccMaTp1rnaeMHx Bhlllle Mpax HlflKHH8 COCTO/IHH/1 

xapaKTepH3YDTC/I CllHHa.MH H qeTHOCT/IMM 9/2+, 1;2-, 3/2- H 5;2-

2. PaccTO/IHH/1 Mew COCTO/IHH/IMH l/r, J/2- u 5/r noqrn 

o.n;nHaKonu y 11.n:ep c N == 45,49 n aru cocTO/IH1111 c ynennqeHneM A 

( HJIH 2 ) J,lla.JlSIDTC/1 OT COCTO/IHHSI 9/2+ • 3ro llOBTOp11eTC/I H B 

cnyqae 11.n:ep c 11eqeT11m,1 qncnoM npoToHOB 2-=-39,41 n 43 • B npocroil 

MO,JJ;enn ot'.loJioqex TaKoe ynennqeH11e paccT011°imn Melll:.ny ypoBH/IMH Molll:110 

Q(l'I,/ICHHTI, pacmnpe1111eM llOTeHUJtaJll,IIOil /IMl,I 11,D;pa C pOCTOM A. Ilo TaKoe 
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ot'.l1,11c11e11ne oxaa1rnaeTc11 ue.n:ocTaroqum,i JrJI II Cion1,moro 1:31.1011e111rn 
[8] . il Ep 112 _ 8 912 oT si.n:pa K si.n:py. Roan rroKC.3/l.Jl, qTo .n:nsi 

40:Zr H 50 $11 ) JIIMeeTC/1 CJIIJII,HOe OTTaJIKHBanv.:e !.lC;;(,Ity nporo11aM11 

~ 9/2 u uehpoHaMH 9 7/2 ' B03HHKaJOll(ee U3-3a TOro, qTo 011!-I 

HMeIOT O,ll;HHaKOBl:le opCiHTaJII,Hlle yrnoaue MOM811Tbl • AHanorl'lqHoe OCiMc

H8HUe npe.n;cTaBJI/18TC/I Y.ltOBJl8TBOPHTCJII,HhlM MS! cnytJU/1 sr.n.ep C 

N-=- 45,47 .u 49, ec1rn oeipaTHTL BHlf!JaHHe Ha ro, qro ysem1qe11v.e 

B3awo,n;el1crn1tsr Yl (p112 p312) - p (p112) cu11aauo c 3anonueu11eM 

npoTOHHllX oCionoqeK p112 n p312 rrpir ynenuqemrn Z or 311 AO 112. 

3) <.f?aKTopu aa.n.epn.u M4-rrepexo.n:on MellC,'\Y uellrpommMn cocrosruirsrMu 

1;2- - 9/2+ CiJIJ113Kl'I K O.l(Hoqacruqu1,11,1 oueuKaM IJO l.iOIUKOBCKOMY 

( F aa.n. = o. 77 ;. I.37). lfro Kacaerc11 E'.3-nepexo.n;ou, TO .n:nsr uux 

~aKTOphl aa.n;eplll:KH F3a.n:. = 17 ~ 137. JLrra TaKux (EJ) rrepexo.n;on npa

nnna OTCiopa no yrJIOBhIM MOMBHTaM ,l\OJIR!lhl OTHOCl'!TLC/1 ue TOJII,KO KO 

BCeMy 11.n;py (r.-I1-),L, HO l'I K OT.n;eJILHOMY HYKJIOIIY, COBepmaIOIJlel,!Y 

nepexo.n; ( ~; _ h) ~ L . LloI:eT oxaaa_TLc/1, qro rrocne)luee ycnon11e 

He BllllOJIIISleTCSI ( !- 3anper) • llanpirMep, rrepexo)l E3 MCR,'\Y COCTOl!HH/IMH 

[(~ ,,., )!~o ~ P11t] ~ ( 891.tt:= 1-12 

paapel!leH IIO IlOJIHOMy MOMeHTY sr.n:pa ( Ii - 1,_) = J, HO aarrpeu1e11 

ITO MOMCHTY OT.ll:CJII,HOrO HJKJlOIJa ( ~Z - ~I- ) =4. JTO ITpHBO,ll;HT K 

aa.n;epxKe EJ-rrepexo.n;oB. 

4, O.n:uoqacTnqHaH nepol!THOCTL Ciera-rrepexo.n;os rnrra 1;2- ➔ J/2-
+ + 

H 9/2 -.. 7/2 Ha IIOpi!)(OK CiOJII,1118, qeu nepO/ITIIOCTL rrepexo.n:oB 

THlla I/2- -Ilr H 9/2+ ~ 9/2+ • ACiCOJllOTHlle H3Mep11eww BepOHT

HOCTH ncex Ciera.;;nepeXO,llOB MeHLIIle, qeM o.n:Hoqacrnq1rne BepOIITHOCTH 
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Ha 1-2 nopivuca. 3To IlOKa3lrnaeT, '!TO cymecTBylOT 3qxpeKThl, KOTOphle 

cymecTBeliHO 3a,nepE11BaJOT CKOPOCTM 6eTa-pacna).la. Y'leT c:secM KOil

qmrypaitMli mm napHoli KoppeJJm~11n yMe111,ruaeT pacxoi..ne1111e MeK,JJ;y l!3-

11ep.flcMhlMM l1 pac'leT!lhlMM BepO.flT!IOCTm.rn 6exa-nepeXO.l{OB. 

I!TaK, !1!13KOJJe:r.a.m11e ypOBIIM He'!eTHhIX H,ll;ep, 6JJU3KMX K MarM'leCKO

MY C /1/= 50' MOJKHO l1HTep11peT11poBaTI, KaK O,ll;IIO'!aCTM'l!lhle COCTO.f!HM.fl. 

B qeTBCpTotl rJJaBe npMBO,ll;lITC.fl pe3yJJbTaThl liCCJJe,JJ;OBaHMtt CBOilCTB 

B036yl:C,ll;emmx cocTO.f!Hllll 88 :Zr , B03HMKaIOntnx npu pacna.ne 88
11, N8 

(7 .3 MUI!.) 11 88 N 6 ~ 14 MIIHJ. U3yqaJJ11c1, cneKTphl ramia-JJyqelt, 

B03!1MKaIOl!lllX rrpn pacrnue 88
1'1'1 Nl . Ha6JJIO,ll;aJJMCI, 95 raMMa-nepexo.na, 

B TOM 'lliCJJe 82 nepexo.na, pa11ee 11el13BeCTHhIX. J;I311epem,1 cneKTphl 

raMMa-raMMa-coana.neHl!H, Ha OCHOBC IlOJJY'!eHHUX pe3yJibTaTOB 

npeM0Irn11a cxeMa pacna.na 88;.,N~(pHc. 4). B cxeMy BBe.neH 2I noB11ll 

ypoBeHI,, YTO'!IICHl,l :rneprnn li KBaHTOBhle xapaKTepliCTliKll paHee 

l13B8CTHUX COCTOl!HMll. Buqncnenu ,JJ;OJ!li J-t_pacna,JJ;a na Kalir.,ll;l:Jll ypo-

BeHI, 88lrnonpe.nenem,1 3Ha'leI!l1lI fe Ii· 
ITp11 n3yqemrn cneKTpoB raMMa-nyqell 88 Ni (8+) Ha6nlll).la.JJMCI, 

~l7 raiAMa-nepexo.non. 113 nnx 28 o6HapyllteHhl Bnepmrn. U3yqamrn1, 

cneKTpu ra1uJa-rm1Ma-coanaAem1ll n :)}leKTpOHOB BHyTpeHnell KOHBepcnn. 

Onpe.neJJeuu MYJJbTnnoJibllOCTli raMMa-nepe xo.noa c 3neprnm.m 76. 7 

l1 271.4 K3B. ITpe.nnaraeTClI cxeMa pacna,l{a 88NB cs+ ) , ( pnc.5). 

B cxeMy BBe,JJ;eHLI IO ypOBHell, 4 ll3 llliX lIBJl.l!IDTClI HOBUMl'l ( 3885.5 

(7 18)+, 4162.5 (7 1 8 1 9)+ 1 11609.4 (7 1 8,9)+ li 4933.6 K3B (7,8,9) + 

BU'lliCJieHU .I\OJII! J+ -pacna,JJ;a Ha KaE:,ll;hlll ypoBeHI, li 3Ha'leHliJl [aff 
YpOB!lli 88 '?'f' (0+ 1 2+ 1 4+ 1 6+ 1 U 8+ ) li!ITepnpernpyeM KaK 

,ll;DJX'laCTU'lilhle COCT-0.l!llli-.l! c Kompnrypa~nell p ( 3-'9;2) 2 \"\( ~ 9/2) -
2 
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o• 
1-,; p••t, £'lo lgft 

YpOBHH c rmeprmn.rn 253_9 (5-) 11 2989,8 K3B ( 4-, 5- ) 1rnTepnpern-

PYDTClI Ka.K ,n;ByXtlaCTH'IHble COCTOlIHHlI, BO3MOlltHO, 4TO 0TH ,IJ;Ba ypOBHlI 

OTHocnTcH K .n;y6JieTy Koiiqi11rypaumr p(p112) 1 p(S 912 ) 
3 

• Yq11TblBaH, 

4TO 3Ha4eHHe ~ ft ,llJ!lI CleTa"'.'nepex_o.n;a Ha ypoB eHI, 3390. 7 KOB Ha 

0.7 MeHLme, qeM Ha ypoBeHL 2887.7 K3B ( 8+ ), Mb! upe.n;noJiaraeM, 

4TO .n;aHHOe COCTOlIHHe BO36yllt.n;aeTClI BCJie,IJ;CTBHe CleTa-rrepexo.n;a 

p( i 9/2) ~ \1 ( Q 7/~ , ,llJ!lI KoToporo 3Ha•rnHHlI £sit Bcer.n;a 

3Ha4HreJILHO MeHLille £9 ,IO]. Ho Tor .n;a 3TO ,IJ;OJIJKeH (5!,ITI, nepexo.n; 

B CJie,IJ;yJJlllYJJ OC>OJIO4Ky H HeilTpOHHalI KOllqJHrypau1rn YPOBJllI Ciy .n;eT 

f\ ( s 7 /2) . l J'1 ( 9 9/2) - 3 , TaKl!tC Ha OCHOBe BepOl!THOCTll 6eTa

nepeXO,IJ;OB ( e,ft ) IieKOTOpble ypOBHH ( 3885.5 KOB H 4162.5 K3B) 

paccwTpHBaJJTClI Ka.K qeTblpeXtlaCTH4Hble COCTommn; CocTomrne C 

3HeprIIei1 2456 K3B HHTCpnpeTUpyeTClI ~K OKTynOJlLHO-BH6paUHOHl!Oe, 

pcHOBHble pe:3l:J1LTaTbl H oeimHe BblBonu 

B ,IJ;HCCepTaUHOHHOil pa6oTe npoBe.n;eHbl 3KC!ICpIDJellT8.JlI,Hl,le HCCJle

,IJ;OBaHHlI CBOitCTB BO36yl!C,IJ;eHHllX COCTOlIHHll l!.n;ep 
83 Sr, 87 Zr , 89,Zr 

11 88.ly , BO3HHKaDll!HX npH pa.n;HoaKTHBHOM pacrra.n;e 
83): , 87 NB , 

89Ne 11 88 NB , COOTBeTCTBeHHO. IloJiyqeIJHl,le pe3yJILTaTll CBO,IJ;lITCll 

K cJie.n;ynl!leMY: 

I. Usyqamrcr, cneKTpH ra.MMa-Jiyqell npH pacrra,l{e 83Y H yToqHeH 

rrepHOA rroJiypacrra.n;a 83 1'1-!Y . Ilpe.I{JiaraeTclI cxeMa pacna,l{a 
83 "'Y 

H tl3y 

2. UsMepeHbl crreKTpbl rawm-Jiyqell H ramia-raMMa-coBrra.n;eHHH 

rrpa pacna.I{e 87 NB , BBe.n;eHbl 5 HOBllX ypoBHell B cxeMy pacrraM, 
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'.3. !Iccne.n;onaJIMCb cneKTphI raMMa-.nyqell, raMMa-raMMa-coBna.n;emtll 
+ . 9 

11: J -qacTMl\ nptt pacna.n;e 89 NB . YToqHe11a :mepnrn pacna.n;a 
8 N8 . 

B cxeMe pacna.n;a 89 NB BBe.n;eau II ,HOBhIX ypoBHell. 

4. CMCTeMaTM311pOBaHhI :mepmn HH3KOJiei.a.I11HX ypOBHell si.n;ep C 

fl;;:.45, 47 n 49, BpeMeHa llrn3HH 112-- COCTOl!HHll n BepoSITHOCTH 61!Ta

nepexo.n;oB • AHaJIH3 CHCT8MaTH3l'IpOBaHHhIX .D;aHHhIX nOKa3hIBaeT, qTo 

.n;annue ypOBHH MOJ!ffiO paccMaTpMBaTb B paMKaX MO,ll;eJil'! o6onoqeK KaK 

o.n;uoqacTnqaue COCTOHHlrn. 

5. IIpn pacna.n;e 88
r-i NB M 88NB l'!3Mepem,1 crreKTPbl raMMa-11yqeil, 

raMMa-raMMa~coBna.n;eHl'IH l'I 3JI8KTPOHOB BHY,TpBHHell KOHBepcMM. 

Ilpe~arallTCSI CXeM!,1 pac~~.n;a 88 '''NB l'I BS fie • B sr.n;p~ 88 ~t". B~.n;e~eHb! 

.n;ByxqacTl'!qnue, qeThlpexqacTHqaue H OKTynoJlbHO-BH6panHOHHOe 

COCTOSIHHH. 

OcnoBHhle pe3yJibTUThl Hccne.n;oBaHHll, M3JIOlXE!HHIIe B .D;HccepTaJUm, 

.n;oKJla.n;b!BaJil'ICb Ha -22-M coBemaHHH no H.n;epHOll cneKTpOCKOilHH ¥: 

cTpyKType aToMHoro ',r)(pa ( l{ueB, .HnBapb, 1972), 13-M coBell{aHnK 

no S!,ll;BpHoll cneKTpOCKOnHH H Teopl'IlI SI.n;pa ( J{yc5aa, HllHb, l973)··lI 

:24-M COBemaann no SI,D;epaoll cneKTpOCKOilHR l'I.CTPYKType aTOMHOro · 

SI.n;pa ( XapbKOB, SIHBapb, 1974) n 6h1Jlll ony6JIRKOBaHhl B pa60Taxf11~16J. 
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