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CHCTeMaTHqecKHe H MHOrOCTOpOHHHe 3KCnepHMeHTa.JlbHUe Hccne

~OBaHHff 11,D,ep MeTO~OM ff,](ep~oa cneKTpOCKOITHH ffBHffDTCff O~HHM H3 

rnaBHWC HCTQqHHKOB ~nn ITOHHMaHHff MHOroqHcneHHl:lX 11,D,epHwc HBne

HHR. 3HaqwTenbHUR HHTepec npe~cTaBHRDT TeopeTHqecKHe H 3Kcne

PHMeHTanbHU8 HCCX8AOBaHHff 11,D,ep, oOna.n;aD~HX paBHOBeCHOR Ae~op

ManHeR( 152 ~ A ~ 188, A~ 228),pll,ll, CBORCTB KOTopwx ycneumo 

OllHCUBaeTCft oOoO~eHHOR H cBepxTeKyqeR MO~enbD 11,D,pa. C ~enbD 

nonyqeHHff Oonee nonHOR HH~OpM~HH O CBORCTBax Ae~opMHponaHHl:lX 

ff,](ep H ocoOeHHO O CTPYKType ypoBHeR B oOnacTH Oonee BUCOKHX 

3HeprHR B03dyJC,JteHHR OunH npeAOPHHffTU HaCTOff~He HCcneAOBaHHff. 

PaOOTa ITOCBH~eHa H3yqeHHD CTPYKTypu yponHeR ~e~opwpoBaH-

HUX HellTpOHOA8~H~HTH~ ff,](ep 176 175 H 17?Hf IOI 
72Hf 104' 72Hf 103' 72 

npH pa.n;HoaKTHBHOM pacna.n;e 176Ta, 175Ta H 173Ta cooTneTCTBeHHo. -IlpoBe~enu H3MepeHHff cneKTpOB KOHBepCHOHHl:lX aneKTpOHOB, IT03HTPO-

HOB, rauua-nyqeR, rawa-raMMa-conna.n;eHHR H TpOHHl:lX /3+_r-coB

na.n;eHHR. EunH nonyqeHU CBeAeHHff O BpeMeHax D3HH HeKOTopux B03-

0yJr,JJ;eHHl:lX COCTORHHH. IlpeAHOXeHU cxeMU yponHeR HsyqaeMWC ff,](ep. 

3KcnepHMeftTaHbHHe pe3yHbTaTU O CBORCTBaX B030yJr,JJ;eHHUX COCTOff

HHH cpaBHHBaDTCff C TeopeTHqecKHMH pacqeTaMH, npoBe~eHHHMH ~na 

yKa3aHHUX 11,D,ep B paMKax CBepxTexyqeR MOAeHH BApa. 

lHccepTa~a COCTOHT H3 BBe~eHHH, llfiTH rnaB H 3aKnDqeHHff. 

B nepBOR rnaBe A68TCff xpaTKOe H3XOX8HH8 MOA8HbHUX npeA

CTaBneHHR O CTPYKType ypOBHeR A8~0pMHpOBa~HUX 11,D,ep. 
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Bo BTOpoil. rJiaBe paCCMOTpem,1 M8TO,IUi'IJ8CIUie BOnpOCH 3KCnepH

M8HTa. 

MaytJaBIIIH8CH B pa6oTe He~TpOHO.n;ecpHUHTHHe H80TOIIll TaHTaJia 

nonyqaJIHCJ, B peaK~HH rnyOoKoro pac~enneHHH aonora OucrpuWf nporri

HaMH ( £ p =660 MSW• 06.7IY'IJCHH8 MIDll8Heff npOBO.!UfJIOCJ, Ha BHYTP8HH8M 

rry-qKe npOTOHOB cmupOumtJIOTpOHa ]a6opaTop:iru R,ll8pHIDC npo6JieM 

Ollil.M. B H8ROTOpux CJiy-qaHX H8y-qaeMlale H30TOIIH TaHTaJia IIOJIY'llaJIHCJ, 

IIPH o6Jiy-qeHHH MHllleHeil Tep6HH H rOJILMHH Ha umtJIOTpOHe T.f!Jlt8JlllX 

HOHOB Y-300 ]a6opaTOpHH R,ll8pHIDC peaKUHtt OIDrn. 

ttcnOJILSOBaJiacL CJie.r(YD!lruI cneRTPOMeTpHqecKruI annapaTypa: 

a) 6eTa-cneKTp0MeTp C ,ll;BOHHOH .n;ByKpaTHOtt cpORYCHPOBKOff Ha 

yrOJI u Vl, 06JIMamtHfi HH8RHM q,oHOM ( paspemeHHe 0,2% :ra: 

CB8TOCHJia 0,25% OT 't 7r; <pOH M8Hee l-ro OTC'lleTa aa 24 -qaca ) 

6) raMMa-CII8RTpOMeTpi. C IIOJiynpOBQ,nHHROBl:OOI Ge(Li )-.n;eTeK

TOPaM0'. KOaRCHaJIJ,HOro THIIa C -qyBCTBHT8JIJ,HUMH 06'!.eMaMH 4, 5, 6, 

IO, I3 H 30 cJ3. 3HepreTH'IJ8CKOe paapemeHHe COCTaBJI.IIJIO 4+6 R8B 

Ha JIHHHHX 60co. 

B) cneRTpOMeTp .n;BYM8PHIDC rawa-raMMa-COBIIM8HHH C npHMeHe

HH8M Ge ( Li ) -.n;eTeRTOpOB H 8BM "MHHCK-2". 

r ) YCTaHOBKa ,lJ,llH H3MepeHHH BpeMeH JKH3HH B036ylK,Z{eHHblX COCTOH• 

HHH. 

qaCTJ, IIOJiytJeHHOH 8RCnepHMeHT8JIJ,HOil HH<pOpMav;HH o6pa60T8Ha 

c IIOMOIIIJ,I) 8BM "lVIRHCR-2". 

Pacna,n 176Ta --:=--t176HLfl/ 

TpeTLH rJiaBa II?CBSlllleHa pesyJILTaTaM HCCJie,ll;OBaHHH pacnMa 
176ra. ttsy-qeH cneKTP raMMa-Jiy-qefi. CneKTpbl KOHBepcHOHHblX 8~8.RT

pOHOB H8M8P.IIJIHCJ, B o6JiaCTH 8HeprmI BHme 700 R8B. IlOJiy-qeHU CBe

.n;eHHH 06 8HeprHHX H HHT8HCHBHOCTHX raMMa-Jiy-qett H KOHBepcHOHHblX 

8Jl8KTPOHOB 145 nepexo.n;oB, H8 ROTOPHX CBHme 40 HSMIO,ll;aJIHCJ, Bnep-
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BHe. 06HapyxeHH ,n;Be KOMITOHeHTH Il08HTpOHHOro H3Jly<l8HHH C rpa

HH'IJHl,IMR aaeprHHMH: £ rp.r=86CJ±.60 K8B H £ rp.2=1860±.60 KSB, 

OTHOCHT8JIJ,Hli8 HHT8HCHBHOCTH KOTOpIDC HSXO.n;HTCH B OTHOW8HHH 

11: 12=5:7 • 06I!lllil HHT8HCHBHOCTL Il08RTpOHOB COCT8BJIR8T 0, 6,tO, 2 % 
Ha paCIIM. IlpOBe.n;eHU H3MepeHHR TpOtiHIDC t•- f' -COBIIM8HHit. ttsy

'118HH CilCKTPH raMMa-raMMa-COBIIM8HHH. C 26 raMMa-JIHHHRMH. ttsMe

peHO BpeMR ~H8HH COCTORHHH c £ =1248 RSB: T1;2=4,43±.0,II HCeK 

H HHJKHHH npe,n;eJI BpeMeHH JKH3HH COCTORHHH 1313 KSB: T1;2 6 2 HCeK. 

Onpe,n;eJieHll My-JILTHIIOJIJ,HOCTH 60JILIIIHHCTBa rru.w.a-nepexo.n;oB. 

Ha OCHOBe COBOKynHOCTH Bcex 8KCnepHMeHT8JIJ,}IID'. ,ll;aHHHX npe.n;

JiaraeTCH cJ.:eMa pacnMa ·175ra __ ., I76Hf (pzc. I) , co.n;eplKa!!lruI 

40 ypOBHett, H3 KOTOPHX 20 BB8,ll;8HH Bnepnue. 

KOMilOHeHTH II03HTPOHHOro H3J!Y'J8HH.fI c [ rp. =1860 H 860 K8B 

MOJ!HO OTHeCTH K 6eTa-paCII8'AY Ha ypOBijH 88,3 H 1248 K8B COOTBeT

CTE8HHO, tJTO corJiacyeTCH co sHatJeHHeM pa8HOCTH Mace 176Ta-176Hf 

H3MepeHHblM ✓21: 3050:~go K8B. / 

Onpe.rreJieHU BepOHTHOCTl'I saceJieHH.fI ypOEHett 176H f . 6eTa-pac

IIMOM 176ra H COOTB8TCTBymtHe 8HatJeHRH foJft 

)l)r.a Bcex COCTORHRA onpe,n;eJieHH KBaHTOUHe xapaKTepHCTHKH, 

npOBO.n;HTCH RX HHTepnpeTaU}i.fI. PesyJIJ,TaTH HaCTOSllllllX HCCJI8,1!0BaHHit 

BO MHOrRX CJIYtJaHX npOTRBOpetJaT BUBO,ll;aM, c~eJiaHHHM B pa60Te/2/. 

HaH60Jiee BepOHTHHMH KB8HTOBUMR xaprutTepHCTHKaMH OCHOBHOrO 

COCTOHHH.fI 176ra HBJIHIJTCH r~r [p404 i - ,, 512 tJ • K TaKOMy 

8a:KJID'IJ8Hlll) IIPHBO.n;HT H o6c~eHHe pesyJIJ,TaTOB no paCITa'AY 

176w _ r75rafs/. 

PesyJibTaTH H8YtJ8HH.fI CBOHCTB ypOBHeH 176Ht corJiacymcH 

KatJeCTBeHHO C pesyJILTaT&'!H pac~eTOB, npone.n;eHHIDC Ha OCHOBe 

CBepxTeKytJei MO,ll;8JIH .a.n;pa C y-qeTOM MYJILTRIIOJIJ,-MYJILTHIIOJIJ,HIDC 

B3al'IMO~ei1cTBHit/I/. 
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l. Hru.m H,It8HTH\l1HIJ,HJ>OB8Hbl KOJIJI8KTHBHH8 COCTORHHJI THna 6eTa

BliI6par(HH c K 7 =0+ (II50 K8B) , r8M?lla-BH6parnm c K -::2+ (I34IK8B) 

liI OKTYilOJThHW( BH6paxurlt c K ?' =0- (1642 K8B) , c K 11 =C (1?21 R8B) 

H C K 'ii" =r (1248 H 1957 K8B) Iyqmee corRacHe c aKcnepHMeH

(1150 K8B) liI SHaqeHH8M napa

M8Tp8 X=0,29±0,11 ~aJOT pacqeTH, npoBe~eHHHe c ytieTOM cmrn

RBa.ItpynOJILHoro BSaHMO~eHCTBlUl KyJmeBl,IM II lliIToBm.141. 

T8JILHHM Il0JIO!t8HH8M 0+-COCTOJIHHJI 

2. 06HapyitteHO BTOpoe COCTOmme c K7 =if npH 8Hepr:im 1293 KSB, 

xoTopoe OTJmqaeTcJI 60JlblllHM SHaqeHHeM napaMeTpa X =7±3• CocTOmmJI 

Trutoro THna HDe aHepreTHqecKott m8Jlll'. B qeTHo-qeTHHX R,IJJ)ax noKa 

He Ha6JID,D;aJmCL. IlpHpO,Dy STOrO COCTOmmJI HeJILSJI 000.JICHHTL B paM

xax 0606mem1off MR CB8PXT8Ry,18H MO~eRH smpa. BOSMOJKHO, qTO TaROe 

BOS6yllt,Iteime CBJI88.HO C npe~cRaSa.HHeM Teop:im EeJIJieBa/5/ 0 CY!ll8CT

BOBamm cnapID3aT8JILHorO BSa1™0~8HCTBria, y~OBJI8TBOp~ero Tpe6o

BaHHD rpa,ItKeHTHOtt HHBapM8.HTH8CTH. 

3.Ha~a.mc.a: OTRJIOHeHHJl OT npa.BliIJia A.narH (o6o6meHHa.a: MO~eJIL) 

,It1IJl HHT8HCHBHOCTeff · f2-nepexo~oB c ypoBHeff Bpa!JlaTeJILHl:lX nOJioc 

c K" =if H K7,,;zt. IlapaMeTJ)H ~Me111HB8HWI: Z0 ~ 0,03 .;rvr..a: 

IlOJIOCH c K' =0+ ([150 KBB) • l 0 =0,0~~0,0I ,IJ)ISI K" =0+ 
([293 RBB) H l2.= 0,06+0,1I ,IJ)IJI K,.=z+" ([341 mrn) 

4. IlwiocH cocTo.mrn.a: c saeprrun.m 1862 RSB K7 =1+ H 2044 RSB 
7 . . 

K, =r+. ,IJ)J.Jl ROTOPHX SH81l8HHJl to1lt MorYT COOT1l8TCTBOBaT1> 6e-

Ta-nepexo~aM Tmia " I u. ", BeCLMa BepOJITHO, OTHOCJITCH R BOS6ylK,ll.e

HHJIM ,ztByxRBas~acTH1lHHX cocTomnni 1+ nn [514 -l, - 512 t J H 

r1" ff [ 404 J - 402 f J t COOTB8TCTB8HHO. 

5~ B 'ABYX CJiy-qruix Ha6JID,D;aeTC:H CY!ll8CTB8HHOe OTKJIOH8HH8 OT 

YCJIOBlm 8,ll;liia6aTH'lllOCTH 06o6meHHO! MO~eJIH, qTo yxasuBB.eT Ha 

CY!ll8CTB8HH08 BJIHHHHe "OTTaJIRRBamlero" BSaHMO~ettcTBHJl MeJK.nY ypoB

HSIMH llWIOC RBa.npynOJILHHX COCTOmnni c K ?' =if ( 1293 xirn) . H 
r .. ·. -

K =2+ (1341 RBB) , a TaRllt8 M8JK.DY ypOBHSIMH IIOJIOC ORTynOJIL-

HHX COCTOHHHI CK" =r ( 1721 RSB) H C K. 'il' =0- (1642 KBB ). 
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6. HH3KHe 3HaqeHHH lo9lt ,lJ,JIR 6eTa-pacna.na Ha COCTO.fiHHH 

2920 KSB ([ •·s,;, =ro ) , 29II KSB (I' =0-, r) Iii 2943 K3B 

( f ,.-l'i. =2-2 ) CBR,neTeJibCTBYIJT o HaJIH'IHH 6eTa-nepeXO)lOB THl1a 

p514 f ➔ r, 514J. , npHBO)lJIIIIID( K oeipa30B8HHD qeTblpeXKBa3HqacTHq.:.. 

HUX B036y;K.lleHHM. TaJmM o6pa3GM,B COCTO.fiHlilHX 2911 H 2920 K3B 

npHCYTCTByeT KOMilOHeHTa c K.",=Q- {p40H -p514f - n512f+ n5I4l}, 

a B COCTO.fiHJilH 2943 - KOMilOHeHTa c K .. =2- {p404J, + p514f - n512t -

- n 514 J J • 
7. B HeMHOrHX CJiyqrunc B qeTHo-qeTH~X R,llpaX H3BeCTH0 0 B03-

6YJlUleHHHX C f 'iih =0-0. B Mpe 176Ht , llO BCe:li BefO.e.THOCTH, MOX

HO OTHeCTH K IlOJIOce TaKOro nma COCTOmmil ypOBHH 1818 KSB ( o- ) 
IJ 1855 KSB ( 2- ) • KBaHTOBble xapaKTepHCTlJRH I "=0- RMeeT, Bepo

RTHO, TaKXe ypoBeHI, 2911 KSB. 

8. l,!,neHTHWHUHPOBaH ypoBeHL c aHeprzeil 2470 KBB [~//4.=2-2 

KOTOpblH HMeeT CBO:liCTBa .nayxq•OHOHHOro COCTORHHR ( RBBJJ.PYl10JibHblil: 

cf>OHOH c K 11 =0+ IlJilllC OKTYllOJibHblil: WOHOH c >f. -;r =2- ) • 

9. 06HapyxeH PM COCTORHH:li C B03MOXHblMIJ KBaHTOBblMH xapaR

TepHCTIJRaMH [ 11 =l+ B 06JiaCTH 8H8J;rHil. BblWe 2 Pl.SB, llOSIBJI8HHe KO

TOpblX, BepORTHO, OTHOCHTCR K B03CiylK)leHHRM, CBR38HHblM C OcTaToq-

HHMH CllHH-CIIHHOBblMlJ B3aHMO)le:liCTBHmn/6/. , 

Pacna,n 175Ta .._ 175H f /7/ 

~eTBepTas rJIABa nocBJlllleHa pesyJI:t,TaTaJII HCCJie.noaamm pacna

.na 175ra. HcCJie)lOBaJIHC:t, KOHBepcHOHHble aJieKTPOHY 175Ta B o6JiacTH 

3HeprHH BblWe 800 KSB. I!OJIY1IeHHble .l{aHHbl8 CYIIteCTBeHHO .l{OllOJIHJlDT 

pesyJI:t,TaTbl p~6oTuf81. BnepBble npHBOMTCR .l{aHHYe O r&1Ma-JIY118Xo 

IIOJiyqeHU cBe.1teHHR 06 BHeprHJIX H HHTeHCHBHOCTRX 200 rrepexo.noB, 

HS KOTOpblX 130 Ha6JID.l{8JIHC!, BnepBble. IlpoBe)leHbl HCCJie.l{OBaHHJI 

rawa-rru.iMa-coBnaJJ.eHH:li c 22·rru.'.Ma-JIHHHRMH. 

Onpe.neJieHbl MYJibTHllOJibHOCTH 60JII,IIIHHCTBa rru.ooa-nepeXO.l{OB. 

Ha OCBOBe Been COBOKYllHOCTH 8KcnepirneHTaJibHllX )laHHYX npe.It-

8 

:j 
Ii 

~ 

I 
~I 

" 'I 

I 
I 
,I, 

JiaraeTCR cxeMa pacna.na 175.ra _175Hf , npe,llCTaBJieHHM B 

.llBYX qacTRX Ha pHc. 2a H 26. B He:li P83MemeHO 60JibIDHHCTB0 Ha6JIJD

.naermx nepeXO)lOB. Ha OCHOBaHHH HaCTOJllllHX HCCJie)lOBaHH:li .l{OllOJIHH

T8JibHO BBe)leHO 23 ypOBHH 175Hi 

Onpe.l{eJieHbl BepORTHOCTH aaceJieHHR ypOBHe:li 175HF 6eTa-pac

l1aJJ,OM 175.ra H cooTBeTcTBynIUie 3HatJeHHR to9lt • 

,IJ.nn Bcex cocTommil onpe.IteJieHu KBaHTOBHe xapaKTepIJCTHKR, 

npOBO,llHTCH HX HHTepnpeTaUHR. 

C.neJiaHHHe aaKJixiqeHHR o npzpo.ne ypoi:iHe.l! Haxo.nmcs .lJ.JIH pH.Ila 

CJiyqaeB B KatJeCTBeHHOM corJiaCHH C peayJibTaTaMH pacqeTOB llaJio

Ba H .np./9/, npoBe.neHHblX B p8MRax cBepxTeKY1Ie:li MO)leJIH R,llpa C 

Y'i8TOM B3aHMO)le:liCTBHR ¢oHOH-q8CTHu,a. 

I. I!O.ItTEePJK,neHbl H YTOtJHeHH )laHHHe 06 ypOBHRX llOJIOC 

5/r (512] , 1/r [521] H 7/r [514] H. COCTO.lilUIH 7/2+ [63s]. 

npHBe.neaHHe B 60Jiee paHae:li pa6oTef8/.. -

2. I,t,neHTHWHUlfPOBaHY ypOBHH'nOJIOC COCTORHHff C 110JIOXHT8JI!,HOH 

tJeTHOCTbD 7/2+ [633] , ( 207,4 KSB) , 9/2+ [624] ( 644 K3B) H 

5/2+ [642] ( 732 K,3B) • MeX.l{y ypOBHi!MH 3THX JlOJIOC Ha6JIXl.l{aeTCR 

CHJI!,HOe D3aHMO.l{e:licTBHe 0.l{HOqacTH'IH0r0 H BpamaTeJibHorO .l{BUe

HHR ( B3aHM0,!1;8HCTBHe KopHOJIHca ) , KOTOpoe SIBJIHeTCH xapaKTepHHM 

.IVISI ypoBaeff cqiepHqecRoff 110.no60JIO'IRH i 13/2 • .D.ns MaTpHtiaoro 

3Jie~eHTa B3aHMO)l8HCTBHa KopHOJIHCa nOJIOC 7/2+ [633] H 9/2+ [624] 
npH HCllOJI!,30BaHRH MeTO.Ita KepMaH8 llOJIY1IeHO 3HaqeHHe: 

< 7/z+ I j -I 9/2+) =3,6 npH npe,nnOJioJKeHHH, tJTO rrapB.MeTp 
,, z 

HHepil,ltH o6eHX llOJIOC Tf =IO, 4 RSB. 3RcnepHMeHT8JI!,HOe nOJio-

zeHH8 Tpex llWIOC KaqecTBeHHO. corJiacyeTCH C pactJeTBMH IlHTOBa H 

qepHes/101, npoBe.1teHH~ c n~uom1,n MeTo.na ytJeTa BSaHMO,n~ficTBHH 

0.l{HO'l8CTHqHO.ro H BpamaTeJII,HorO ,ItBruteHHR B P8MR8X MO)leJIH KepMaHa 

C BRJID'leHHeM rrapHllX KOppeJIRil,ltff. 
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2. IlOJiyqeHl:l CBe.neHHR o cymeCTBOBaHHH 6eTa-BH6pauROHHl:lX 

KOMilOHeHT ;n,JISI qeTupex COCTO.mrnlt: 633 f + Q (20) (!059 mrn) , 

5IH + U(20) (1466 K8B) , 624 t + 0(20) (!606 K8B) H 512 t +Q(20) 

(1469 K8B) • 

3. PM ypOBHell B 06JiaCTH 8HeprHf R$ 1,8 M8B xapaKTepH3Y8T

CSI HH3KHMH 3HaqeHHSIMH lo9lt COOTileTCTByiaJIHX 6eTa-rrepexo.noB. 

c'TO CBH.IleTeJibCTByeT o HMHqJm 6eTa-nepexo.n,OB Tuna 'au" p514 t--, 

n 514 i C OCipaaoBaHHeM ~eHOB TpeXKBa3HqacTJ1qHoro MYJibTHIJJieTa 

5/2+ [p404J. - p5I4t + n514J) (1793 KaB) H 9/2+ [p404! + p514f 

- n514J} (Hi94 K8B) • 

4. VI.neHTHrlHUHJ>OBaHU COCTORHHSI, KOTOplle MOZHO OTH8CTH K 

B03(,y.H(,ll.eHimM C BMa,n,OM O.D,HOqacTHqmix KOMIIOH8HT 9/2- [505] 

(1206 K8B) R 7/r [503](1226 K3B) • B COCTOSIHRR C f =1206 K3B 

B03MO.iKHO npacyTCTBHe KOJIJieitTHBHOfi KOMilOHeHTl:l 633 t i- Q(3l) • 

]'acmu 1731! - l73Hf /II/ 

B IlHTO~ rnaBe npHBO.lJ.8TC8 peaynbTaTU Hccne.n,oBaHHfi pacna,D;a 

l73Ta -l73Hf • 

¼ayqeHU yqacTKH cneKTpOB KOHBepcHOHHUX 8Jl8RTPOHOB B o6Jiac

TH 8HeprH~ Burne 650 K3B. nonOJIHeHU .ll.aHHUe pa60TN/I2/. TIOJiyqeHU 

Bnepnue .naHHIIe O raMMa-~ax 173ra. IIpHBO,nSITCSI CBe,neHHSI 06 

8HeprHSIX H OTHOCRTeJibHl:lX HHTeHCHBHOCTSIX raMMa-Jiyqez R KOHBep

CHOHHHX 3JI8KTPOHOB CBH!IIe 100 nepexo.n,oB, MHOrHe H3 HHX ( 60) 

Ha6JIITT.ll.MHCb nnepBue. IlpHBO.nSITCR pesyJibTaTH HCCJie.noBaHHll cneKTpOB 

61:lCTPHX raMMa-raMMa-coBna.n,eHHH c 6 r8N.Mcl-JIHHHSIMH, a TaKllB raM

Ma-raw.a-conna.neHHH C K X -JiyqaMH H KBaHTaMH i 90, IlpOBe.n,eHH 

Hm.'epemm TPOfiHHX J'"- f-COBna.n,eHHH. 

06Hapy-.iKeHH .nna R30MepH11X cocTORHHR B 17¾f H onpe.neJieHu 

HX BpeMeHa JKH3HH: T1;2 ~ 170 HCeK ;n,JIR COCTOSIHHSI 197,3 K8B H 

Tr/2 =I8D_t8 HCeK ;n,JIR COCTORHHR 107,2 KSB. Onpe.neJieHU MYJibTHilOJlb

HOCTH pMa raMMa-nepexo.noB. 
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Ha OCHOBaHHH COBOKYIIHOCTH BC8X 8KCnepHM8HTaJII,HHX .l(aHHWC 

npe,n,raraeTca cxeMB. pacn~a 173.ra --+ 
173iu (pHc. 3), KOTO

paa .nonOJIHeHa PR.n0M HOBllX ypOBHefi. Pesyn1,TaTH Hamefi pa60TH.npo-

THBOpeqaT BBe.neHHD ypOBHefi 165,2 

naHO B pa60T✓121. 
H 694,8 K8B, KaK 8TO c.ne-

YTo~eHH H no.nTB8pll(,!l;8HH HM81JJU!8CH .!(8HHH8 06 ypOBHHX nOJIOC 

COCTOSIHHfi 1/2- [521] ( OCHOBH08 C0CTOHIUJ8) H 5/2- [512)(107,2K8B) 

/l2/. M.neHTID!'HIJ;RJlOBaHO COCTOHHHe 7/2+ (633] (197,3 K8B) 

TI~eHHlle .l(aHHH8 0 6eTa-pacn~e 173.ra noSBOJIHDT c.nMaTI, 

BllBO.n, ~o B OT~qze OT 'APyrHX H80TOnOB TaHTaJia C qeTHllM qHMOM 

H8MTPOHOB, CllHH COCTOSIHHH 173.ra c T1;2=8,6 qaca He paBeH 7/2 

(op6RTaJII, 7/2+ [404] ). 

0CHOBHH8 pesyn1,TaTH HCM8.l(OBaHHfi, nsnollteHHHe B 'AffCCepTa~H, 

6~H .l(OJIO.llt8HH Ha XYII!-XXI eJKero.nHHX BC8COD8HHX COB81JlaHHHX no 

smepH02 cneKTpOCKOIDIR H CTPYKTYP8 aTOMHOro smpa,cI968 no I97Ir.~ 

Ha MelE.l(yrrapO.nHOM CRMn08HYM8 no CTPYKType siiqia, 1968 r. ,lly6H&, 

Ha C0B81JlaHHR IIO HetiTpOHO.n:&.f~THllM H30TOn8JII, 1969 r. .Ily6H&. 

a Taroite onyc5JIRKOBaHll B rreqaTi:/I, 7, 1I/. 
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