
I{- 1d 
OB'l>E~HHEHHYA HHCTHTYT H~EPHYX HCCJIE~OBAHHA 

/IAEOPA TOPJ-HI .HLlEPHbIX ITPOE/IEM 

6 - 6588 

MCCRE~OBAI-Il1E CTPYKTYPM B03BY)K,l];EHHhIX 
COCTOHID1H CJ1JlhHO~EcI>OPMl1POBAHHhIX H~EP 

161Ho 167 T 179w 18lo8178 O81800818208 
' m, ' ' ' ' 

Cne1v1:aJibHOCTb 055 - q>H3HKa aT0MH0ro .H,n;pa 

H KOCMHtleCKHX Jiyt1e:H 

A BTOpeq,epaT .O.KCcepTaI.\KK Ha COKCKaHKe y 11eHoil CTeneHK 

Kall,l).K,l).aTa q>K3KKO-M aTeMaTK\leCKHX HayK 

( .UnccepTaUlHI aarrncaaa Ha PYCCKOM SI3bIKe) 

ily6aa 1972 



. 
PaCSoTa BHD.OJIHeea B JiaCSopaTopmi s,ttepnex npcOJleM 

06'b8,ItHH9HHOIO HHCTHTJ'T8 8,ttepnmc HCCJie,DP:BSHmi 

HaytmH:lt pyxOBO,IGITem.: 

R8H,IJ;l!,u8T qJHSHKO-M8T9M8Tffq9CIWX Hayx B.r.Ka.mmmmoB 

()(JmnRam.HHe onnoaenm: 

.,IJPKTOp qJHSHRC>-M8TeM8.T.Kti9CRHX Hayx n.T.Ilpc1toi.[l1,eB, 

R8.H,Il;H,Il8T 4'HSHRO-M8TeMa~ecIWX HayR ~.A.rapeeB 

Be.llYlllee Hay,mo-HccJie,DPBSTem,cRoe y"ipeE,IteHHe: 

Hay,mo-HCCJI9.IlPB8T8JII,CRmi_HHCTIITYT fl,ttepnoi qJHSHRH 

MOCROBCROIO rocy,uapcTBeHHOro_ymmepcHTeTa 

ABTOpe~paT pasocJISH tt 
n I9'72 r. 

3ainHTa ,IGICC8PT~ COCTOH'l'Cfl " tt I9'72 r. 

Ha sace,lJ,BHBlI Y"ieHOIO OOB8T8 Ia6opaTOpmI fl,I]J3pHHlC npcOJleM 06'b8-

,IGIH8HHOIO HHCTHTYTS fl,ItePHHX HCCJie;uol38Hmt, r. lfY6Ha MOCROBCROft 

OOJlaCTH. 

C ,IGICC8PT8Itil8il MOl!HO OSHSROMHTDCR B 6:e:6JmoTeRe omm: 

Y-qeHHtt ceRpeT8PD CoBeTa 

R8H,Itl!r,tt8T qJHSlIKO-MaTeMa~ecRHX Hayx 

D.A.EaTyCOB 

..: 

6 - 6588 

III.M.KaMaJixo,[l)Kaes 

MCCJIE~OBAHJ1E CTPYKTYPhl B03BY~EHHhIX 

COCTOHHJ1M CMJlhHO~E<I>OPMJ1POBAHHhlX H~EP 

161H0 ,167 Tm,l 79w,181 Os,l 78o8,180o8,182o8 

CneQJfcl.llbHOCTb 055 - 4Hf3J1Ka 8TOMHOI'O .H,Qpa 

" KOCMJ1tJeCKJ1X JiytJett 

A BTOpe4'epaT ,l1HCcepT~HH Ha COHCKBHHe Y'leHOII CTeneHH 

K8H,l1H,l18T8 4'H3HKO-M areMaTH'leCKHX HBYK 

( nHccepTaUIIH .HailHCa.Ha .Ha pyCCKOM H3bIKe) 
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B nocJie.n;HBe I'O,JtB 3H81Ufr8JII,HO Bup0CJJH HamH 3H8HHII O CTPYR

TYP8 ypoBHeA ,11;e(pop.mpoBBH1mX l!,IJ;ep. C 0,IJ;HOA CTOp0HH, STO 06'I>flc

Hl!8TCR pasBHTH8M 8Rcnepm.&eHT8JII,HOA T8XHHIUI ,IVI8'. cneRTp0CROIIHH 

l!,IJ;epHOI'O HSJIY1I8HHR pa,JJJIOBRTHI!HHX R,IJ;eP H, C .n;pyroiti CTOpoHH, 6o

JI88 nmpoimM HCUOJII,30B8HH8M pasJIH'lmHX peBRJld ,IVI8'. HSY118HHR 

CBOACTB fi,IJ;epmilX COCTORHHA, B oco6eHHOCTH peaR!ld OJ.l,HOffYRJIOH

HWC nepe~aq.DOHLWOe 3HaqeHHe npHOOpenH M6TO~H oOpaOOTKH cneKTpO-

M8TPH':J:8CROil HH~Op,mmm O nOMOIIU>JO aBM. HpoMe Toro, 111Hp0RO 

CTBJJH HCllOJII,SOBBT~Cfi B R,11;8pHO-OneRTp0CROllH1180RHX HCCJie,ll;OBaHHJDC 

MOHOH80TOnHH8 HCT011HHIUI. 

BHCTpoe HBROnJieHHe 8ROD8pm.18HT8Jll,Hli1X ,IJ;aHHlilX, 80T8CTB8HHO, 

CTffMYJJHp0BBJIO pa3BHTH8 T80peTHl!eCRHX HCCJie,noBBHHA ,i,11;epHOtt 

OTPYRTyps. CyuiecTBeliHHA nporpeoc B noHHMamm CBOftOTB CJIOlltHHX 

l!,IJ;ep CM38H C npm.&eHeHHeM UOJIYMHRp0CRODH118CROtt "cBepxTeRy"qeA" 

MO,IJ;eJJH ,i.n;pa/I/ • 

B nocJieJ.J,Hee BpeMH 6HJIH"BHllOJIH8HH TeOpeTHlI8CRHe HCCJie,no:aa

HHR/2/ B pmmax "cBepx:TeRy"qeA" M0,11;8JJH O HOilOJII,30B8HH8M 0,IJ;HOll80-

TlilIHHX SHeprd H BOJIHOBHX qiyHRroni IlOT8HUKMa CSRCOHa-By,nca • 

.EiHJia OTM8ll8H8 pom, pa3JJH11Hli1X qiop& OMenmBarum fi,IJ;ePHlilX COCTOJilllJA 

lTHna B3EU!MO,IJ;eilCTBml OJ.1,H01180TlilIHOI'O )U!Hlt8HHR C BpanteHHeM, CMe-
. ~ . 
IIIHB8HH8 OOCTORHHtt O O,ll;lm8ROBHMH K H C rJIBBHliMll OCUWL1ISIT0p-

BHMH 11HCJI8MH d , OTJilillamtHMHCR Ha 2), a TaIUte BJIHJJHHe Ha 

CBOACTB8 n,IJ;epHHX ypoBHeA OTJJHtmSI ,11;ec,pop.tamm n.n;pa B B086~ea-

HOM H OCHOBHOM COOTORHHRX ( _bl -::f. J3 o ) • 

B J]JICOepraumr 6o~moe BHHMSHHe y,11;eJieHO 8RCil8p.BM8HT8JII,HOfi 

npoBepxe uexoTopm npe,ncxasam "cBepxTeRy"qeA" Mo,11;eJIH .wm 

CHJII,H0,11;8ql0Jllllp0B8HHHX l!,IJ;ep O I53 ~ A ~ IS?• B OMSH C 8THM 
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cswm npe,JJJipmuiTH HCCJl8,ttOBamm :p8.ltK08RTHBBOro pacn~ I6IE r , 
I67yB, I79R81 I8Ilr H !78, 180, l82lr • . 

;JIHccepranwr COCTOH'l' H3 BB8~mm:. 118TlipeX r.11813 H 88RJilltJ8-

mm:. 

B nep:sott r.11a:oo OIIHCBHa M8TO,IJJ!!Ra 8RCil8p!M8HTOB. 

B OOJII,IIIHHCTBe CJIY"laeB 1Il!B IlpilI'OTOBJI8HmI pa,ll;l!OBRTHBHHX HC

T01llmROB HCilOJII,SOBBJlBCl, peaxD;lilJI rJIYCSoRoro pacmeilJlemm: H8ROTO

pmc MHmeHeft Ha BHYTP8HHeM HJIH BHB8~HHOM ny-cmax npoTOHOB CHH

Xp0JUIMOTpoHa OHHH (Ep:::660 Man, HHT8HCBBH00Tl, ny-cma npoTOHOB 

~ro14 R I,2•1012 Ilp()TOHOB/CM2ceR COOTBeTCTB8HHO). B OT~JII,HHX 

C.nytiMX npenapaTH owm no~eHH B peamumx C Tmt8.7.WMH HOHSJm 

{JlHP OHHH) HJIH Ill)H oOily"leHHH oCSo~8HHHlC MmneHeA Ha CSeTaTpoHe 

ymmepcHTeTa B HeHe lrJIP). 

B TBCSJl. I YJt88BHH M8TOJU,t lll)Hr0TOBJI8Hml HCTO'tlHHROB. 

Mmnem, 

Ta 

I62E:r 

Ta 

l68yB 

PeBRill[JI 3H8pri![fl IlOJ!Y118H
-qacm~ HHA HSO-

UlaBJ 'l'On 

Ta+p 660 

I 62Er Co ,n > · 30 

'fa+p 660 

I68yB ~ a , n ) 30 

l6IEr 

l61Er 

I67yB 

I67yB 

TaCSJI. I 

OCSpaCSOTRS MJ:memr 

XliMHn,uacc-cenapaTop 

Xmum, XJIIMH"l8CR8B 

cenapawm 

JV' Hl, eo4 Re+p 660 ~ r88o:san xmom 

pemm: 

4, 

MHlllem, 

Au 

169!-m 

l69T.b1 

I69Tm 

I69Tm 

l75lu 

Peaxlll[JI 

Au+P 

l69!-111cI60,7n) 

I69Tm(l6u,5n) 

I69Tm(l6o,4n) 

3Hepnm 
qaCTHq, 

(M8B) 

660 

140 

I2I 

94 

l69Tm(I6o,3n) · 78 

175LuCI2c, 5n) 8I 

Ilo~eH-
HHA B30- OOpaCSoTRa Mm!I8Bl'I 

'rOil 

~ r880B8JI :xm.nm 
• JIIl)H.Illm 

I78Ir 

l80rr 

I8I1,.. 

l82Ir 

!821,-

Jl,1m HCCJl8,ttOB8mm: ROHB8pcHOHHm 8Jl8RTp0HOB HSOTOilOB IGIEr 

H 1671» HCilOJll,80BBJlHCl, 118Tlipe CSeTa-cneRTporpa~a C IlOCTOJUUWM 

O.ItHOp0.u;ma.& MBl'Bl'ITIWM IlOJleM (PB3pemeHHe 0,03-t0,06% IlPB CB8TOCH

Jl8>:0, 02% OT 4Ji ) • O.u;m H8 8THX cneRTpo~OB IlOCTp08H C y-q8CTH-

8M 8BTOpa HaCTO.filll8ft paCSoTi/3/. 

0T.]t8Jll,HH8 88.ltB"IH no HSy-qemm Cil8RTp0B 8J18RTp0HOB BayTpeH

Heft ROHBepc:im pemami:01, C IlOMOlllliD MBI'HHTHHX CSeTa-cneRTpoMeTpoB 

THDS 711/2 B 2BV2 (paspemeime, COOTB8TCTB8HHO, O,IO H 0,20% 

npz CB8'l'OCR118 ~ Q, 2% OT 4 .H ) • 

CneRTPH raMMa-Jly-qeft HSM8P8JIHCl, Ha rmwa-cneRTp0M8Tpax C 

noJIYDpoBOJtmmoBm.m: Ge (,l,i )-~TeRTopru.m. 

Hmm HCilOJII,SOBBJlHOJ. ~T8RTOPH IlJl0CROil8pa.1l.1l8JII,HOI'O TBD8 C 

"lyBCTBRT8JII,HY4H o~eMm.m 0,44 B 0,56CM3 c paspemeHHeM 

0,5-t0,7 R8B (nPH E.,.- = IOO Ran) B ROBRCHSJll,HOro TBn8 c VBCT

BBT8JI&Bl,JMH Od'LeMSMB 6,3; 8,2; IO; 13; 25; 30; 38 CM3 C paspe

meimeM 2, 5+4, 0 lt.8B Ha JlHHlffl !332 x SB 60co • OCSpadoTRa Cil8RTp0B 
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raMMa-~el npoHS:eo)J,HJlaoi, Ha 3BM 0~1604A no nporpaMMe 

"rS11Ma-)J."/4/. 

Onms no :e:ar,remm r- r- ooBnBAemtl w npoBO)J,HJIH o zo

no.m,soBSHlileM on8R'l'p0MeTpoB 0'1''A8JIOB BJ:t8:pHOI oneRTp0OROmm omm 
(lf,ydHa) H IUIIH (PoooeH,llOJlCP, l',llP). B nepooM o~ae 1moroMepHHI 

. . 

8H8JlH38TOP oos,wm H8 dase am "MJIHoR-2" O OTdopoM HH~p.lSlP 

M8'1'O,llOM UHW1)0BHX OROR. B pa6o'1'8 BOn0~80B8JIHOl> ,mJa . Ge (£, ) 
)t8T8RTOpa o od'LeMmm 20 H 25 OM~. P83P81118Dll88 Bpells.l 2t = 140-

200 Boex. 

B YOT8HOBK8 ,Jl;1IJ! HSMepem rmoaa-rmoaa OOBI18Jl,8Hd mJHH 

(Poooea,llOPII, rJJ.P) 11ono.m,so:eamo1, ,10!8 Ge ( ;t;, )-.JteTeRTopa o 

~TBlrr8Jll,HlD4 Odw.!Oll 20 H 30 oM3 (HJIH 7.H 20 OM~). C nOIIO!JtI,I> 
. . ' , 

8-R8H8Jll,Bl:DC ,11JmIT&nHHX CFHJII,Tp0B BH)t8JIJLJIHOI, O'AtlOBpEIM8HHO ,llO 8 

saepreorneoma: 01tome1t. Paspeill8Dllee BpelUI cxew C00'1'8.BJiltl0 

70-tlOO BOeR Ul]II[ HSMepemm dHOTpsx: co:enep;eHd H 800 H08R - ,Jl;1IJ! 

s8,1t8pzemu,rr. 

Bo mopol rJige Up:e:BO'Afl'l'OB pesy.m,TBTH HOCJI8,llOB8HIUI IJ8O118A8 

161Er--161Ho"51. Hsr,r~HH oneRTpu rmoaa-JJY_11el, ROBBepo~omlHX 

sJieRTpoaoB H rmoaa-r8JOla-comm,nemd. H,ltea-rmplUlJlpo.uaao C:So.11ee 

IOO pa.Bee He HSB80TBI:DC rmoaa-nepeXOA()B. JbIB dOJll,IJlHHO'l'B8 nepexo-

AOB onpe,neJieHH R08iplllUUl8BTH BHfTpeHBel ROBBepoD ( r;l K ) H c,ne

.18.BH 881U[l)ll8BHJ! 0 'l'JlnAX BX yYJII,TllIIOJll,BOOTel. 

llOJcy'118BHH0 BEIMH CB8,Jt8Hlm O 1'811118-JJY1!AX,8Jl0RTp0RAX l3HYTpEIR-

. Bel RORBepoo, o- q -COBI18,lt8HBIIX maec'l'e O HSB8O'1'HHMH ~ 0 

nos~Tp0HHOII B3JIY118mntl'6/ UOSBOJUIIIT 8H81DIT8Jll,BO ,llOnomurr:& paHee 

npe,A1l81'8BIID[eoal6,7/ B8Jll[8HTH OX81W pacna,na -161Er (IMO. I, 2). 

KpoMe Tpex JISBeC'l'BI:DC paaee ypoBRel ~61Ho c 888~ 211,15, 

s, 
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592,6 :e: 826,5 R8B B oxeMy H8MH BBe~eHO 811t8 34 OOCTOSIHWI. Eo.m,

IIIHHCTBY ypoBHeA 161Ho MH OMOrJIH npmmoaTb ltl3aHTOBH8 xapaK'rePH

OTmut. 

H8MH noxasaao, "iTO nPH pacna,ne 161Er B 161Ho BOS6YJJtnam

OH CJie,eyI!lllHe OlUlO'i8CTlrolli8 OOCTOmm.fl (H HX poTani,tOHHHe llOJIOCH): 

7/2-/523/, I/2:/4II/, 3/2:/4II/, 7/2:/404/, I/2-/54!/, 

5/2:/4!3/, 5/2-/532/, 5/2~/402/, a Tane noJioca a -:mt6~oa

aoro COCTOSIHWI Ko-2 3/2- { 7 ;2-/523/~2~ } • 

0TMe1iaeTOa po.m, B8am40,l{eftCTBHH KoPHOJIHCa B on:e:camm 

OBOICTB llOJIOC HeROTOplDC OOCTOa:Hd: I/2:/4II/, 3/2:/4II/, 

7/2-/523/. 

TpeT~ rJI8B8 llOOBIDiteHa HSY'i8HJil10 pacna~ 167yB __ I67./J:91 
Ilp:e: KCOJI8,nt)Bamnt oneRTpa -Y -JIY'i8ft 6WIO o6aapyllt8HO OROJIO 

IOO HOBHX raMMa-nepexo,noB. C llOMOl!tDD 6eTa-cnexTporpawoB HSY'!e

HH aJieRTpoHH BHyTpeHHefl ROHBepcHH y -nepexo,noB C Er ( 200RaB·. 

ilo OTHOJneHHJIM HHT8HOHBHOCTei l HM - JlHBd YOTaHOBJieHH THnH 

LfYJII,THnOJIDHOCTel pg~ q -nepexo,noB. lJ.:,m H8ROTOpmc y -nepe

XOAOB THDH LfYJI!)Tl'IJIOJIDHOCTeA YOTaHOBJieHH no B8JllrlmHaM KBK ( d..K ) • 

lJ.:,m mmcaemm BOn!X)ca o pasMeutea:e::e: na6mo~eMmc rBMMa

nepexo,noB B CXeMe ypoBH81 167Tm MH npoBeJIH HSMepeHIDI oneK'l'l)OB 

rmma-rSMMa-COBna~eHd (2 i: = IOO HCeR). HSYti8HH Tane sa,nep

lltSHHHe raMMa-rBMMa-coBUB.It8mm (2 t = 800 ncex). 

06m:e:pmie CBe~mm. DOJJY'i8HHH8 Hmm O rawaa-.ny-qax, ROHBep

CHOHHHX 8JI8RTpoHax, 'g- o - 00Blla,n8HIDIX, a TSRZe O MYJII,Tl'IJIOJII,;.. 

HOCTHX q -nepexo.noB, ll03BOJIIDJ'l' 3HS'IHT8JIDHO yooBepmeHCTBOBSTb 

paaee npe,wrollteHHHe/IO/ BBPHaHTH cxeMH pacn~ 167YB (pzc. 3). 
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B cxeMy ypoBHeil IG?'l'm BB8,®HO 20 paHee He lI3ll8CTHWC COCTO.f!Hliit._ 

Cpe)JJI B030Yllt,®HHl:IlC COC'l'OSIHlili IG?'l'm H,Il;8H'l'l$lmlpOB8HH CJie~e 

O,IJ,H01I8C'l'lflIHHe ypoBHH: I/2:/4II/, 1/2-/541",{ ? /2: /404/, ? /2-/523/, 

J/2:/4II/, 5/2-/532/, o/2:;4!3/. 

B aToA Ee rJiaBe npo8HaJIHSHpoB8HU cnottcTna ypoBHen 16Ino, 
167Tm Iii H8ROTOpl:IlC m,ymx: SI,D;ep Ho H Tm C H81I8TlWM A. 

Ha J)HC. 4 CHCT8M8TH3llp0B8Hll aHepnm O,Il,HORB88H1I8CTJilllil:IX H 

BHdpaUHOHHl:IlC COCTOmmi& B yxasaHHl:IlC Sl,Iq)BX. YMeHDmeHHe DJIOTHOCTH 

ypoBHeii c poCTOM A (Hanl)BMep, DIE nepexo.n;e OT I 59iJo R I65no) 

~CTOttliO BHHM8HHSI. TaROfi a@)eRT He o6'l>SlcHSieTCSl Hll B38:HMO,®HCT

BH8M ~OHOHOB C RB88H1I8CTHl:48MH, Hll CBSISbID BP8.IJt8T8Jll>HOro .n;mme

HHSI C 0,Il,H01I8CTH1IHUM. 

KpoMe Toro, B HeCROJll>RHX SI.u;pax aa6Jm.n;aeTCH ypoBeHD 

I/2-/54!/. Ilo cxeMe .HHJI:&ccoHa TaROi! ypoBeHb He Ol!tH,lJ,8.JICSl llp!'[ 

CTOJ!D HH3ROtt anepnm. 

B paOOTax B.r.CoJiom,ena c COTpy,Il,HHRm.u/2/ BHIIOJIH6Hll B :p&i

Rax cnepx:TeRy1!ett Mo.n;eJm pac11eTu yponneii pst.u,a H.n;ep pe,ItKoseMeJII,

HUX 3JI6M8H'l'OB. B Bll1IHCJI8HHSlX HCD0.7ll>80B8HH O,Il,H01I8CTH1IHHe anepnm 

H BOJIHOBHe WHRUHH llOT8HilH8JI8 CaRCOHa-By.n;ca. 

B T80JI. 2 CP8BHHB88TCH 3RCll8J)HM6HT8Jll>HO YC'l'8HOBJieHHlltt Ha

MH cneRTP B036yllt.®HHii 161no c pac11eTnm/ 2/. 

B paMRax cnepx:Teity11ett Mo.n;eJm y.n;aeTCH noHSITb MHOme cBoAcT

Ba Hsy11aBllll!l'.XcH SI.®P (aHepnm ypoBHett, me RBSHTOBUe xapaRTep:e:

CTHRH, CTPYRTYPY COCTOmmA, T6H,®H]lm) R onycRaHHID ypoBHeii 

I/2-/54!/ H ?/2:/404/)~ HeROTOpHe llt8 CBOftCTB8 EM8JOT JIHllll> R81Ie

CTB6HHOe o6McHeHHe, a TaRHe waRTH, RSR oacTpHe EI-nepexo.n;H Mellt-
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COCTOHHHH B H6KOTOPHX H'APBX roniMHH H TYnHH. 
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TaC1mn:J,J:1 2 

Opam1eoe 9ROnepmleHT8Jll,HO ycTa.HOBJieBHSX Yl)OBH81
161Ho 

C npeltORSSRH.lffllffl UOJIYMl!Rp0CROillN8CROI Teop,ni/2/ 

K 
7i 3Hepr:wt B R8B 0TpyRTypa % 

3xcne-
pml8HT Teopmi . 

7/2- 0 

3/2: 299 
) l/2: 2Il 

5/2: 446 

5/2: 760 

5/T 827 

7/2: 253 

7/2: 
9/T 
3/2- 592 

l/2: 
1112-

112- 424 

l/2: 

3/2: 

1/T 

3/2'!° 

0 

260 

380 

700 

740 

950 

1040 

lOi'O 

IIlO 

1140 

II50 

II6O. 

1370 

1400 

7/2-/523/97% 
3/2:/411/94% l/2:/4II/+Q.(22)3% 

1/2:/41~/88% 3/2:/411/:Q(22)9% 
5/2:/402/79%, 5/2:/413/2%, I/2:/66O/+Q(22) 8% 

5/2/413/96%, 5/2:/402/2% 
5/T/532/89%, 3/2:/4II/+lJ(31)5% 

. . . .I/2:/550/+ll(22) 3% 

7/2:/404/93%, 3/2:/65I/+Q(22)6% 
' A • 

7/2:/413/2%, 3/2:/4II/+Q(22)98% 
' .. 

9/T /514/89%, 5/2:/4O2/+Q (32)7% . 
I/T/541/3%, 7/2-/523/+Q(22)96% 

. . ... 
I/2:/42O/2%, 3/2:/4Il/+Q(22)98% 

' . . 
7/2-/523/+11(22)100% 

I/2-/541/72%, 3/2:/411/+0(22)20%, 
3/2:/4II/+O(3I)5% 

1/2:/660/32%, 5/2:/4O2/-H/(22)!58% 
.. 3/2:/65I/+Q(22)5% 

5/2:/4l3/+Q(22)IOCJ% 
' . , 

1420 3/2:/4~,7 ff /523/+4(32)96% 
. ~ . ,.. . . 

1460 I/T/55Ql.2%,3/2:/4II/+Q(32)82%, 
. . ,.. . ' 

5/2:/532/+Q(22)IO% 

1465 3/2:/4II/+Q(2O)IOO% 

· 13 · 



"JJY ypomw,m DOJIOC B IGIHo: 7/z':_/404/-7/2-/523/, 

I/2-/4II/__.7/2-/523/ H EI-nepexo,ll;H c r- -BHdpamaoHHoro co

cToamm 161Ho Ha DOJIO~H l/z':./411/ H 3/z':_/4II/ He HBlllJIH od'Lac

Hemm B yxasBHHoA MO~eJm. 

B ll8TB8J)TOA rJIBBe npime~eHH pesyJII,'l'B'l'H HCCJie,ttOBBHd pac-

DB;ltB HSO'l'ODOB BpH.ll;HfJ c A=I78, 180, 181, 182 H I?9Re. 

IlpoHSBe~eaa H~eH'l'mpHI<Blll!H 'l'pex pauee H8H3B8CTHhIX HSOTOITOB 
178Ir (T1;~,5i0,3 wm), 1801r CTr;~I,5;0,I MHB), 

1811r (TI/~5,~,3 MHH/, II/. li,neHTl@HRBitWI nepnm lJl3YX 

HSOTODOB BHIIOJIHeaa ny'l'eM HBdJm~emm B cneRTpe rm.wa-JIY1Ieft ne-

pexo~OB, paspjlEBDltHX p0TBl]JIOHHHe UOJIOCH OCHOBHm 

COCTORHd ,tt0lJ8l)HHX lJ8THO-lJeTHHX H,ttep I?Bos H ISO_Os • CBe,tteHHH 

o p0TBili!OHHHX DOJIOCSX 178• 180os owm HSBeC'l'HH HS Hsyqemm 

peaRili!ft ( IIB, n X ) HB Odol'811(emmx lmlll8HHX YB. 

Ilpe,JQlOllteHH cppan.teHTH CXeM pacna.na 1'181,. --1780 s H 

1801,--I80os (IJIC. 5). 

li,neHT~BitWI HSOTOUB 1811r Up0HSBe~eaa no HSytJemm aa
ROn.nemm H pacna.tr.a BR'l'HBHOC'l'H ,ttOtJepaero HSO'l'OD8 181os (2,7MHH.) 

B Hl)H,10l8BHX npenapaTax. 0TCD.ItB ne:pBO~ DOJIYPBCDB.ItB dWI onpe,lteJieH 

paBHHM (5,~,3 MHH). R pacna.uy 181rr O'l'H808HO OROJIO 20 raMMB

nepexo,ttOB. Ilpe,ttJiaraeTCJI cxe11a pacna.tr.a 1811r---181os (:pBc.5)!. 

Hs HBIIIHX .ItBHHHX CJie.uyeT, lJTO UJ)HDHCBHHHe B padoTe/12/ 

8HB11_8HHH nepHO,ttOB DOJJYpaCDB.ItB 180i,. (6,~I,5 MHB) H 1811,. 

(1~2 IIHB) mwIIO'l'CH ODIH6otJHHMH. 

K pacna.uy 1821r OTB808HO OROJIO 60 rBMMa-nepeXO,ttOB. no 

cna.uy HHT8HOHBHOOTeA raMMa-nepeXO,ttOB 126,8 H 273,0 RSB, paspa-

14 
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llt8mtHX ypomm: nonoca OCHOBHOro COC'l'OHHJm 182os, Y'l'OlflteH ne

PHO~ no.nypac~ 182Ir (I5,o±I,O wm)/II~ 

IIonyqeHBHe HaMH CB8~Hml O rm.!Ma-.nyqax H y- r- COBll~

mmx acnom.sonaaa ;u;m noc-rpoerum cxeMu pacnana 182Ir - 182os 

(pe:c. 5). Ilpe,11;1I8raeMM cxeMa BK.1llO'Iae'l' ypo:mm nonocu ocnonnoro 

~OCTOJIHHJI (;op 1=6) H raMMa-BR6P8IlHOHHOI'O COC'l'OmDm 182os 

(;op 1=5). OcHOBHOMY cocToamm 182Ir BBMH npmmcanu XBpaR'l'8PH-
. 1i 
CTHRH I =2-. 

Ilpone~eno ~e'l'am,aoe Hccne;o;onaHHe cneK'l'poB raMMa-nyqeft H 
raMMa-rmwa coma)'.(em nPH pacna;ite 179Re 20 MmI I79w /13/. 

Hmm oonapyeno 29 panee ne H3BeCTHHX rauMa-nepexo~o1.IlcnonLsya 

CBe,tte~ 00 HHT8HCHBHOCTJDC aneRTp0HOB ROHB8l)CHH HS pa6o-ril14/ 

H H8111H ,naHHHe 06 HHT8HCHBHOC'l'JlX rmwa-nyqeft,11411 yCTaHOBHJIH IIBK 

H 'l'Hllli MJ'JII,'l'HllOJII,HOC'l'eA y 22 nepexo;opn. 

B npe,MaraeMYD cxeuy pacnana 179Re--179w (JBl[c. 6) 

1111 BB8D 8 HOBHX ypo:BBeft. Ilo1tasano, qro B l'79w BOS~CH 

CX8JJYDitHe 0,11;ROqac'l'H1JBHe COC'l'Omum:7/2-/5!4/, I/2-/521/, 

9/2:/624/, I/2-/5IO/, 7/2:/633/. IloJJ.'r:eePJt,1t0ea mt'l'epnpeTamm 

yponeen 720 H !680 R9B RaR 'l'peXRBasaqacTHtIHHX COCTOmmft, COO'l'

B8'l'C'l'B8HHO, C I JT = 3/2: R 7 /2: M}'JII,TIIIIJ18'1'8 { n '7 /2-/5!4/, 

PI 5/2:/402/, P2 9/2-/514/ J . 
8Kcnepm,1eHTaJll,HO YCTaHOBJleBHHft Cll8KTP BOS(jyE;iteHHHX ypon

aeA I7gW CpaBHHB88'l'CH C p:icqeTJWM DO CBel]X'.rexyqeA MO;ite,m/!5/ • 

Ha6n1>naeTCH y;opnneTBOpl!'?em.noe cornacHe B om.tcamm cBOAcTB 

p!!,11;8. COCTOmtd. 

B pesym.-raTe npo;itenaHHoft paoorru y,n;anoc1,: 
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II. A.H.AXM8.DJ![8HOB, E.Easlp, P.EpoM, B.Bamoo, H.r.sanueBS, 

x.-Y .3Hc5epr, lll.M.K8MMXO.DJ![80B, r .MySHOJII,, A.ib.HOBI'Op0,IIPB, 

B.HoMepr, M.~rep, Y.XareMaHH, X.lliTpyoHHA. IIpenpHHT OHHl1 

P6-632I, }Jyc5Ha, !972. 

I2. E.Ha,IJJl[aRoB, E.Eo~eB, U.BeHRoBa, 8.lllernoBoim, T.Kyu,apoB8, 

P.K~aR~eB8, l1sB. AH CCCP, oep. ~HS. 35.2202 (I97I). 

I3. P.Ap.m,T, E.Eruip, U.BWioB, K.H.fpoMoB, H.r.sattueBa, 

lll.M.R8MMXO;mitaeB, r.MysHom., A.~.HoBropo;u;oB, 8.A.YoMaHOBa, 

B.H.<l>oMHHHX, X.lliTpycHuil. IIpenpmIT OHHH PG-6492, JJyc5aa (!972). 
I4. B.lfnrmatz, 'l'.H.Handley. Nuol. Phys. AI2I (!968) 118!. 

I5. B.r.conOBbeB, Y.~ihlep. l13B. AH CCGP cep. @us. 36 (!972), 697. 

----~ ----~-------

PyKOilHCb nocTynuna B H3AaTenbCKHR OTAen 
II H!onR 1972 r. 
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I. YOTaHOBHTh oy~eOTBOl:18.HHe·HOBWC H30TOnOB 178Ir, 1801r , 

IBIIr • 

2. TutaTeJII,HO IIBYl!HTh cneRTPH raMMa-JIYi:tefi, ~- ~-co:BIIa,lle

HHtt H 8J10KTJ)OHOB BHyTpeHHefi ROBBepoim 161Er, 167YB, I79Re, 
1811r H 1821r H Ha OCHOBarum llOJJYqeHHWC ,It8HHWC o~eOTB8HHO 

,llODOJIHH'l'h cxeMH pacna,Ita YRaSBHHWC .JI,llep. 

3. ConocTaBH'l'h 3ROnepm.!eHT8JII,HO YCT8HOM0HHHe cneRTPH 

ypoBHefi usyq8BlllHXo.JI .JI,llep o npe~RasaHHm.m no o6oo~eHHoft H 

CBepx:Te~eft MO,lleJmM. 

4. IloKasaTh J)OJII, B38HMO,IJ;efiOTBWI RopuoJIHCa B ormoarum 

CBOACTB HeROTOpwc llOJlOC (I/2:/411/, 3/2~/4!!/, 7/2-/523/) B 

aeqeTHO-npoTOHHWC .JI.u;pax. 

,11.llccepraURoHHM pa6oTa BHDOnHeHa B OT,IJ;eJle .JI,llepaott cnen

pooRomm H pa.u;Koxm.um Jia6opaTOpmi .JI.ItePHWC npo6neM 06'!.e.u;KHeHHo

ro HHCTHTYTa .JI,ItepHWC HOCJ10,IJJ):Balld H qaoTIAHO B lleHTPBJihHOM HH

CTHTYT0 .JI,ItepHlilC HOCJ10,llOBaHd (PocceH](O:(Xp, r.IJ.P). 

OcHOBHHe pesyJII,Ta'l'H HCOJ10,IJJ)B8HHI, H3J10J£erume B ,ItHCCepra

~. owm: ,IJJ)JlOEeHH aa XII pa6oqeM coBe~aHHH no .JI,llel)Hoit cnenpo

oRomm ,lle~p,mpoBaHHWC J:i:.IteP tllY6aa, 1971), Ha XX-IXII ezeroAHWC 

10eool03HHX coBe~amuu. no J:i:,llepaoa cneRTpocRomm H cTpyitTYJ)e 

8TOMHOIO .JI.u;pa (!970-1972) :e: Ha Mell,eyHapo,IUioA ROHqJepemum no 

.Jilijl8M, YJia118HHNM OT DOJlOOH 6eT8-CTa6:e:m,aoom (JieAaeH, 1970), 
a TaRJ£e ony6mmol38Hll B neqaTz/3,5,8,9, II, 13/ 
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