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B Hacroa~ee BpeKR npH 06'!.RCH8HH~ CBOllCTB arOKHHX l!,ll8p CYJlt8CT

BYJ)T 60.11.mHe rpy,ltHOCTH H3-3a OTCYTCTBHR 8,ltHHOll nocJie,ltOBareJI&HOA 

reopHH R,ltpa • .!IHozecrso 81tCll8pKK8HTaJl•HHX .itaHHHX OllHCHBa.DTCR npH 

nOMOIIIK pa3JIKqHHX KO,lt8JieA R.Jq>a, 0,J,;HaltO see OHK Hll8DT orpaanqeHHliff 

xpyr npHK8H8HHR. 

Hexoropue CBOAcrsa nepsHX B036~eHHHX yposHell qerHo-qeraw 

cg,epHqecltKX R,!tep y,ltaerca 06'!.RCHHTI, BH6pai:tHOHHOll KO,lten.D, a KO)t8JI& 

060.11oqex D03BOJIH8% noHar. npHpO.ltY HUHHX ypOBHeA H.itep C geqerHHK 

A, B oco6eHHOC?H OltOJIOKal'KqecltHX l!,llep. 0.itHaRO C Y.ltaJl8HK8M or Ma~ 

rHqecltHX qHce.11 DOMHMO O)tHoqacrHqHl,IX COCTOHHHll HaqKHaDT npOHBJIH?&CH 

H·ltOJIJl81tTHBHH8, B03HHltaD.H8 B pesy.11.rare Ha.JIOZBHHH BH6p~ffll qerao

qeraoro ocroaa Ha o.iteoqacrHqHoe .itBU:8HHe secnapeHHoro uyx.110Ha. 

no,roxy HCCJl8,ltOBaHH8 OltOJIOMarHqec1tHX H,!tep Mozer CJl,ZK?• lta.tt ,llJIH 

nposepltH C~8CTBYD•KX MO,ll8JleA, rax H ,ltnH HX .ltaJl•Bellmero pa3BHTHH. 

Ilo.11yqeHHe HOBHX, 60./188 llOJIBHX CB8,J,;8HHll O CBOKcrsax OltOJIOMarHqec1tHX 

l!,llep aosxozao 6.11aro,11;apa cy•ecraeueoxy nporpeccy B rexHHKB 'aKcnepH

weara 36 IlOCJl8,ltHH8 H8CltOJl&ltO ier. 

Hacro.lG(aR pa6ora SBJIH8?CH qacr.ii HCCJIUOBaHHll B 06'!,e,llHH8HIIOM 

HHCrHryre a.Jt8PHliX KCCJie,J,;OBaHHll no HsyqeaHD pacna.ita HellrpOHOAB!l>H~Hr

HHX uep, o6pa3YJ)IIIHXCH B peaiti:tHHX (p,xtt, ,xp) Ha nporoaax c aaeprzeA 

En•660 MIB. B padore Hcc.11e,11;0Baua sosOyz.iteHHHe cocroaHHH l!,llep 132BCl., 
I3JB~ , IJ5Bo. , I94H~ , 205At , 206At 8 207 At 

0 

lHCCepra~R cocroHr H3 BB8,lt8BHR, rpex rJiaB H 3aRJIDqeBKHo 

Tpet&R rJlaBa ,J,;8JIHTCR Ba ABB qacrH. 

Bo BB8,J,;8HHH yxasaeo Ha CY1118C!BYJ)IIIYJ) &HMOrHD B CBOACtBax nep

BHX B030,Z,ll8BHJiX COCTORBd B mHpOltOM HHrepBMe Mace, ItaJt ,ltJIR 

qeuo-qerswx R.JlBP, raJt H )tJUI aeqerHHX. CqiopMyJIHpOBaHH OCHOBHHe 

36,J,;aqH HCCJltAOBaHIII. 
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B nepBoll r.11aae pacc.uorpeH pB.ll .uetO,llHqecKHX aonpocoa, KacaD

~rucca T8XHHKH 3KcnepH.118HTa H o6pa60TXH 3KCnepH.118HTaJI&HHX ,JtaHHHX 

npH no.uo~H 3BM. Bo BTOpoa H tpe?Lelt r.11aaax H3JIOX8HH qJH3HqecxHe 
peay.11otat1,1 Hcc.11e,lloaam1lt pacnaioa D 2m.•~ La., IJ3La. , D5L12, , 
194 'II<,+~ TI, 205 ~,11,, 206-e,i, H 207 '£.tt.. 

3xcnepH.11eHTMLHaa·ueto,llHJta 

Jl}Ia HCC.118,llOBaHH!-t cneK?pOB·BWCOK03H8pre?HqHLIX,KanoHHT8HCHBHLIX 
. . . 

KOHB8pCHOHHUX 3.118X?p0HOB 61,1.11 llOC?pOeH MarHHTHHll 6eta-cnexrpouetp 

c·~sollHoll· H .llayxipatHoll qioxycKpoaxol Ha yro.11 2tV2. IlpHH~Hn pa-

60±1,1 atoro npx6opa on11c~~ ~ III. MarHHTHOe none a pa6oqelt 06.11actH 
paccqHTaHO llO qiopuy.118: 0

• 

H {f) " Ho { ◄-½ J • ½ l- /'16 .r' • · · ·), . 
rAe J:. t.~~ , 'L0 - pa,lU!YC paBH0B8CHOlt op6H?H, 1-1

0 
- no.lie HO. paa~o

B8CHOlt op6Hte. IlpH atoii awno.11Haetca yc.11oaHe: 

1-J('f) • COMt. , . .f•C0"-5-l . .. . .. 
3xcnepHYeHTaJILHO no.11yqeHnaa 3aBHCHYOCTL H • H CJ ) OTJIHqaetca 

or teopeutiecxolt He 6oue o, 01%. J{Ju1 H3.11epeHHH .uarHHTHoro no.11a 

xcnoJI&30BaJICH .118?0~ HyTa~ldt OpH8HTHpOBaHHLIX a~ep BO~, ?OqHOCTL 

xotoporo a nameu c.11yqae .11yqme 0,005%. MarHHTHoe no.11e npx6opa 6u

.110 HayqeHo a,11;0.11. p~Hyca qepea 2 MM H ,11;.11a XaJ:,11;oro p~1yca npo

aepa.11ac. aaaKCHMocu H (-P) s•co..sl; .. COitst , yroJI 'f ·nJiaa

uo H3M8HaJICa B npe,lleJiax O ♦ 2.t • Rcc.11e,11;oaaHa 3aBHCHMOC?L'pa3p8lll8-

HHl1 OT IlOJIOX8HHB HC?OqHHKa B~OJI& P~•yca. Ilonyqeao paapemeHH8""' 

/J: ~ 0,16%, p- HIUiyJu,c, npH CBITOCll.118 - 0,20¾0? 4:!r. Co3-

,llaHHaB CHC?e.ua ynpaBJI8HHR 6era-cnextpOll8TpOK D03BO~~e? H3ll8p4TL 

. ,llO 256 ?oqex aB?OMa?HqecxH. )VIH?8JILHOC?L.H3.118p~HHS xax,11;01 roqxx 

4 

,· 

),; 

»oxe:r a~aaar_._ca a _npe,llenax I .~ 9999 cex. 40H npH6opa a penu:e 

tpol.lnux coan~eaHtt - I H1UI/cyrxi1. 3nepreuqecxldt HH?epaan H3Me-
. ' 

pBeMHx aneit?pOHOB (no_3H?pOBOB) .., IOO + 5200 K3B. 

PaccMo:rpeHH npHH~HnH pa60?LI noJiynpOBOAHHXOBHX ,ll8T8It?Opos, 

onHcanu coape.uennue .ue?OAW nonyqeHHB aucoxoro aHepre?Hqecxoro 

pa3pemeHHB cneK?pOll8TpOB C Gg ( Li ) H ~ i ( J.,i )-.ll8?8lt?Op8.UH. B 

pa6ote Hcno;u,3oaaHH ,llJia Hccne,lloaaHHB raK.ua-.11yqett Ge ( Li )-.lle:rex

topu c 06~ewa.11H 0,5 cw3 (paspem~HHe 660 3B ,llHB aHeprHH 26,0 1taB) 

H IO, 27, 40 H 50 cw3 C pa3pemeHH8M 2,5 + 3,0 K3B B o6JiaCTH 3Hep~ 

rHH I,3 MaB. 

Jl}Ia H3.118p8HHH cneKTpOB KOHBepCHOHHLIX 3.118lt?p0HOB KOpO?ltOEHBY

~HX H30?0Il0B noctpoeH 6e?a-cne1t?pOMerp C ,llpettcpoaHM $i (Li )-.ll8-

T8lt?Opo.11, TOJ!IIIHHOD ~ 4 W4 H c pa3pemeHHe.11 01to.110 3,0 xaB .D;Jia 

anextponoa c aaeprHea - 300 1taB 121. 
Cne1trpw rawa-raMKa-coana~eHHa B pa6ote H3yqaJIHC& npH no.110111H 

yctanoaox c .ltBYMJI Ge (Li }-.11;etexropami, Ha 6a3e 3BM "MHHCK-2" H 
. I-IEWLET - PACCA'RD /3,4/. 

06pa6otEa axcriepH»en:ran.HHX peayJI.taroa npoBO,llHJiacL npH no

.llOlltH ltO.ILIIJieltca nporpau .D;JIS 3BII "MHHCK-2", "MHHCX-22"H lfaCM-6. 

Peay.11.:raTH HCCJ!e,D;OBaHHtt 

no aropott r.11aae npHao.11;arca peayJILTaTH HayqeHHa pacna.11;a Hett

Tpono.11;ecpH~HTHWX H30?0Il0B J!aH?aHa C MaCCOBHMH qHCJlaKH I32,I33 H 

135. Hao:ronu JiautaHa nonyqaJIHC• B peax~HBX rJ1y6oxoro pac111en.11eHHH 

npH o6xyqeHHH MHW8HH H3 ra~OJIHHHS npo?OHa.llH c ~ •,660 MaB~ 

Bpe»a 06.11yqeHHB cocraanano 2 + ~ qaca. Ha o6nyqeHHNX MHmeHeJ.l pa

~HOXHJlHqec1tH BH,lleJIBJiaCL cppax~HB naH?aiia 151. iiH?epecyDlltH8 Hae 

Haoron1,1 132,133 H 135-ua nonyqanxcL nocne paa.11;eneHHB acett cppax~HH 

Ha 9Jie1ttpoimrHHTHOK ecc-cenapatope. IloJiyqeHHHe taxHK o6pa3oK 
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l!CTOtlHIIKI! IICilOJII,30BMHCb ,JtJI.fl H3yqeHH.fl 0,ltHO»epHlilX H ,1tBy»epH1i1x,,.cne1t

rpoB raJ0,1a-Jiyqe1t. lJIR HCCJie,l!OBaHH.fl cnexrpa ltOHBepcHOHHLIX 3JI81ttpo~ 

HOB BLl,JteJieHHLllt JiaHtaH HaHOCl!JICB Ha cepe6pRHYll ~OJibry »eTO,JtOM HCna
peHH.fl c IlOCJI8,l!yll~H)( o6zHro». 

Pacna.n: I'.32 .,,,. .. 9 La,· +-132-&a.. leraJIJ.Ho 1cc.11e,1t0Baa cneKrp 

ra»»a-Jiyt1elt, B03HHitaD~HX npH pacna,1te H3o»epaoro (T
112

• 25 »HH)= 

H OCHOBHoro (T1;2· 4,5 q) COCTOIIHHlt 132 LA • 06aapyzeHLI 81 HOBHX 

raiwa-nepexo,JtoB, cy~eCTBBHHO yroqaeaLI aaeprHH H HHTBHCHBHOCTH 

paue 1!3B8CTHLIX raw,:a-nepexO)tOB 161. Ocoaoe BHH»aHHe Y.lt8Jl~HO 

HccJie,11;0BaHHll ra)()(a-ra»»a-coBna.1teHHlt. H3yqeHL1 coana,11;eHHII c ·r-464,2; 

540,8; 567,l; 663,2; 899,0; 1046,3; H 1221,0 xaB. Eute n11r1, 3a.1tav

~Hx "01toH" 6HJIII pacnoJIOZ8HLI B COC8,JtCTB8 C ~oron111ta»H 3THX nepexo

,JtOB. TB.KaB nocraHOBKa OilLITa cy~8CTB8HHa npH·KOJIHqecrBeHHOM aHaJIH~ 
3e ra»»a-ra»»a-coBna,11;eHHlt, 

C no»0.1,D nocrpoeaaoro HaJOI aera-cne1trpo»erpa THna 2tVZ 
npoae)teHLI 113MepeHHII cneKrpa KOHB8pcHOHHWX 3JI8KTpoaoB C aaepr11elt 

,JtO ., 3600 lt3B. Ha OCHOBe 3Tl!X pe3y.11uaroB onpe,1teJ1eH!l K03~HilH8HTll 

BHyrpeHHelt KOHB8pCHM °'K H »yJIUHilOJlbHOCU 28 ra)()(a-nepexo,11;0B. 

Cpe,ltH HHX 06HapyxeH nepexo,Jt c E • 1503,8 xaB, »yJibTHilOJlbHOCTb 

xoroporo EO. IloJiyqeHHall Ha»H HH~OpKaI{HB /7+l0/ noc.11yn.11a OCHOBOlt 

,11;n11 nocrpoea11s cxew B036yx,11;eHHllX cocroaHatt 1§~~
6 

, Hael.1111,1taewx 

np11 pacna,11;ax 132Ha. 11 1~2"'Lc:t(cw.p1,1c.1,2). YpoBHH 464,2; 1031,2; 

II27,2; 1510,4; 1685,3; 2026,2; 2068,o; 2373,9; 2566,9; 2854,8f 

3218,0; 3438,4; 3493,8 H 3664,0 xaB O.ltH03HaqHo onpe,1teneHLI coor

BercrBy11~11K11 ra)()(a-1tac1ta.1ta»11,. o6aapyxeHHllMH B.onwrax no ra»»a

ra)()(a-coBna,11;eHHRM. BBe.1teH raxxe ypoBeHJ. c :, t • o+, c aHeprHelt 
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1503,8 K3B, pa3pSll:aDmmtca raW4a-nepexo.1toM 1503,8 K3B EO. Cornac

HO pa6o:re naau,1toaa /ll/,3HeprHH a:roporo o+ coc:roHHHH a 3:rou a~pe 

HaxO,JtHTCJI B o6JiaCTH - 1600 K3B, q:ro cor11acye:rcs c Hamrurn: ,Jta.HHUMH, 

Cpe,JtH B036YJt.lt8HHUX coc:roirnmt 15~ '&a.76 Ha6JID,JtaJICH PH.It BHC!pa

UHOHHHX COCTOHHmt, q:ro THilHQHO ,JtJIH qe:rH?-qeiHUX H,ltep BC!JlH3H MarH

qecKHX QHcen. Pe3ym,:ra:ru uaniux HCCJI8,JtOBaHHR, 0,l(HaKO, yKa3UBaDT 

Ha B03MOJtHOCTb cymec:raoaaHHH ,Jte~OPMaUHH Y COCTOHHmt C 3H8pruelt 

B03ClyJt,Jt8HHH > 2,0 M3B, K.um,c OTHOCH:rca, HanpHMep, YPOBHH 2566,9 

K3B, .J7 • T 11 2026,2 K3B·; !J :t • 4- qJieliu Mynorunne:ra - '" .... - ,. 

tt.( d ½) '11, ( 9/2-). Ha111m1e KOWIOH8H71i 9/2- (BJlec:ro It. ll/2) ,aepo-

HTHee acero, oe!yCJIOBJI8HO ,lt8~pMauHeD. 

Pacna.g I.'.3J,I35 J..a. ,_IJ3,135.Ba • B HCCJl8,l(OBaHHH 3THX H30TO

Il0B anepaue 6u1rn npHJleHeau raMMa-cneK:rpoueTpbl c Ge (Li )-,1te:renopa

MH, q:ro Il03BOJIHJIO n~nyqu:rb HOBYD HH¢0pM~UHD O raW4a-Jiyqax 133 L12, 

u 1351.a.. CnexTp rruw:a-Jiyqel{ 133 La. anepable HCC~~,JtOBaJIC~ HaMH 1121. 
Cymec:raeHHO, qro npH 3T0Jl npHM8HHJIHCb Macc-cenapHpoaaHHUe HCTOqHH

KH. HcnoJib3YH pe3yn.:ra:ru pae!o:ru /l3/ no 1r1ccne,1toaaHHD cnexrpa xoaaep. 

CHOHHblX 3Jl8ltTpOHOB H HalllH pe3yJib:rarbl 06 HHT8HCHBHOCTH rawa-nyqelt, 

Mbl onpe,1teJIHJIH K03~HUH8HTl,I BHyrpeHHelt KOHB8pCHH clK H .14YJibTHilOJib

HOCTH ,JtJIH CIOJibWHHCTBa raMMa-nepeXO,JtOB. li3M8p8Hbl HHT8HCHBHOCTH 

RX-nyqelt oe!oux usoronoa, qro nosaona110 aau roquee onpe,1teJIHTb sace- -

Jl8HHOCTH B036yz,JteHHUX COCTOHHH!t IJJ'BO.. H 135Sn. • HCCJI8,ll;OJ!aHU raMMa~ 

rauua-coana,11;eHHH. lna 133 La. ~H¢opMauHa taxoro po.1ta nonyqeaa 

anepa1,1e /l4/. HH~opMauua o rauua-rawa-coana,11;eHHHX 61,1na onpe,1te11a

DllteR npH COCTaaJieHHH CX8J.!1,1 pacna,11;a 133 t,a; H 135La. (CM.pHc.3,4). 

Cymecraeaao yroqHeHbl /l5,l6/ ,1taaa1,1e o rauua-nyqax 135 L12,, nonyqea

aue c fiOMOlltbD CUHHTHJIJIHUHOHHblX cneltrpouerpoB /l7/. 

8 

\'J 

:!~E~ 

~rr .ifiliji 

EE!_ 0 ~~ _ 

'"!M~ 

:~:·:=;::=~11111::a~:~~~~~;~-g~a 
,,hr lilliill~~g~~ 
3/2•S,t ~~~;~ _ 

·=-----
~ -- - -

l1'j'. 
ln•S,,,•- -
l12•Stt- -

: 11· 11 1· 11rr tnl'll!ll!j 

1565.2 

1214.5 

1114.4 

l02S.1 

925.1 
888.1 
860.5 

677.1 
631.4 
57.8.6 

302.8 
291.6 

12.3 
0 

E•,6 

.. ,., 

" u .. .. .. , '·' .. ., 
'·' .. 
,., " tT ., 
cs '-' 

14,0 1,1 -0.2 ..• 1,1, -o..a 

ll,O ., 15 

' lgft ~· 

PHc. 3 CxeMa pacna,D;a 133 LQ / 4,5 q./ 

TvJ 19.•• 
Yi,,,,,,,,,,,,,,, 

135la 
0,·1160 !hJ!-! 

y,•¥,· jp~ "'~ (Zeldes] 
g ~ -. --- 979.5 0.0J 7.6 

~ g -- 874.6 0.63 6.6 
-.-- 654.5 0.22 7.2 

-s,,,• i:; :1 
h.1/i 

1/'. o/i l I 11111 - 567,4 0.45 

"'' (1/i)f.--1--+-l-f--++--1-1-i..:;.-'.' i - 460,J 4,5 

7.1 

6.5 

~ 

: . I II I : I' l ,,., 
94,1 5,7 

"'Ba (,•t• lgft 

P:ac. 4 CxeMa pacna,D;a 135 La / 19,5 q/ 

,g 



Cpe,JtH B030)'X,Jt8HHliX COCTOHHHI! l~~Ba. 77 H l§gBa.79 H,D;8HTHq>HUH

poBaH PH.lt ypOBHelt, B03HHKaDJIIHX B pesyJILrare HMOZeHRII KOJiedaHHlt 

qeraoro ocroBa Ha ,D;Buea1e nocne,Jtaero HecnapeHaoro HYKJIOHa, B 

,JtaHHOJl cnyqae THna (~HOH + d. 3/2) H (q>OHOH + $ 1/2). 

B nepBolt qacrH rperLelt rnaBW H3JIOZ8Hli pe3ynararu HCcJie,JtoBa

HHil pacnaAa 194 ""~8 TI - 194H~ • H30TOllli TMJIHR nonyqMHCL ll8TO

,Jt0ll repwoxpoMarorpaq>HH /IB/ B pezHMe "Ofl.- fiMe ", npH odnyqeHHH 

MHmeHH H3 ?6T2 npo:oHaliH C ~. 660 K3B. Bli.Jt8Jl8HHlilt TMJIHI! ce

napHpOBMCR no KaCcMI. AltTHBHOCU nonyqeffHliX TtlXH.11 odpa30ll HCroq

HHKOB dliJia ,Jtocraroqaolt AHR _H3K8p8HHlt C llOIIOIIILD. Ge ( Li ) H 

s, (i;)-.1terexropoB. 

Pacna.1t 194 
'»I •9 TI ·- 194u~ . Ilp11 Hccne.itoBaHHH cneupos 

ralllla-nyqelt, B03HHKaD~HX npH pacna)te 194 -~~ TI' dWIO OdHapyxeHO 

60 rM111a-nepexo,JtOB, yroqHeHli aHeprHH H HHT8HCHBHOCTH 16 paHe8 H3-

B8CTHliX /I~/. bJiaro.itapa sucoKHM Kaqecrsaw ralllla-cnexrpoMerpos, Haw 

Y.JtMOCL aadJID,D;a?L L- H ll - cepHII peHrreHOBCKoro H3JiyqeHHll H9 ' llpH 

3TOII Ha,JteJ:HO onpe,JteJieHW HHT8HCHBHOCTH KX-nyqelt. Cneup lCOHB8pCHOH

HWX uexrpoHOB oun .11s11epe11 Ha 4,U MM Si (1..1 )-.u;ereuope, onpe,JtiJieHli. 

o1.., ~~/J~ H llYJliT.llllOJILHOCTH 26 r8.Mlla-nepexo,JtOB. Ha OCHOBe aHa-

JIH3a cnexrpoB peHrreHOBCKHX nyqea H 3Jl8KTpOHOB seyrpeaHelt KOHB8pCHH 

noKa3aHo, qro H30M&pHwi nepexo.u; c yposaa .'.ft • •7+ orcyrcrsy.er. 

Bnepswe BWSCH8Hli pa3pR,JtKH OCHOBHoro, Jt • 2- K H30llepaoro, j~ .7+ 

COCTORHHI 194TI, nocrpoeHW COOTB8.TCTBYD~H8 CXillW pacna,;a (c11.pHc. 

5,o). Cocroaaxa. c orpxuaren.aol qeraocraD H aaeprxelt Bosdyz,1te-

HHR > 2,0 M3B od~RCHJll)TCB Ha OCBOBt 110,Jtll~HUHpOBaHHOlt OCUHJIJISTOpHolt 

MO,JteJIH 1201. Ha np111epe-nocne.s;osare~iHocrx ypossel o+, 2~, 4: H 6. 

llOKa3aHa H80,JtH03Haqsocri B pt3YJ1itarax COBPlll8HB!il r1op1r1qecKIX 

npe.1tcrasJ18Hd, Talt Kalt 3TH coctoaaxa C O,JtHHtlXOBWll ycntXOll KOZHO 

o~acuHti H KaK porauHOHHlie x Kait ocuunaropuwe 121• 231. 
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Bo Bropoa qacr11 3roa xe rnaau onHcaHLI pesynbrarw Hccne.n;0Bau11a 

pacnua H8BTpOHO,D;8$HnHrHliX H3070ll0B ~ C MaCCOBliMH qHcnaMH 205, 

206 H 207. lisoronu 'RM. nonyqanHcb B peaxnHax rny6oxoro pac~enneHHH 

Tk. • 1Ionyqeuu1,1a B perutnaH '21<t. orxaqHB8.JICH H HaxanJIIIBaJICH B JIOBym

xe c xH~HM asoroM ao Bpe.Ma odnyqeH11a. Ilocne aroro noaymxa nepeuo

CHnacb x cenaparopy .n;na pas.n;eneHHH no MaccaM HsoronoB ~. 

Pacna.l{ 206 
'2,tt, -

206 .lit • K uaqany HamHX IICCJie,D;OBaHHlt od 3TOM 

H3otone dwnH H3Becruu nHmb ero nepxo.n; nonypacna.n;a H .n;ona cl - Hf 

-pacna.n;a. Hccne.n;oaaHHe aroro xsorona (paBHO KaK H 205 t«-) c11n1,uo 

sarpy.n;ueHo H3-3a uedoJibmoro BLIXO.n;a, xoporxoro nepHo.n;a nonypacna.n;a 

(TI/2 •5,8 MHH) H donbmoa ,D;OJIH d-. -pacna.n;a. Ha.M y.n;aJIOCb anepBL18 HC

cne.n;oBaTb cnexrp rauMa-nyqelt aroro-H30~ona 1241, onpe,n;eJIHTh HHrea

CIIBHOCTII KX-nyqea At • Ilpe,n;JIOX8HLI xsaHTOBLl8 xapaKrepHCTHltH OCHOBHO

ro coctoaHaa 206u , Ji- •6+. Yqirwsaa doJibmyn pasHocrb cnHHOB Mex;ur 

OCHOBHliMH COCTOHHHHMH 206 ~14,(0+) 11 206At (6+), a raue HH\l)OpMan11D 
/ 

06 3HeprHH H HHT8HCHBHOCTH r8JO(a-.11qel,ML1 npe,D;JIOXIIJIII sap11aur CX8MLI 

B036yx.n;eHHLIX cocroaud 206At (cM.p11c.7). Bse.n;eH ypoB8Hb c J* .4+ 

11 sedoJI1,molt auepr11ea ~ 12 xaB.' Ee3 aroro yposua He y.n;aerca ssect11 

B036yz.n;eHHLl8 COC70RHIIR, xoropwe MOrJIII 61,1 saceJIHTbCR npH pacna.n;e 
2061lM..(O+). BLICKa3aHO npe.n;noJioxeHHe O npHHUJI8XHOCTH nepBLIX B036yx

)l8HHLIX cocroaud 2~~At 121 x qJieHaM MYJibrunnera {P ( k, ½ ) :s 

( f½ )} . 
Pacmu 205,207 b .. - 205 ,207u . licnonbsya CB8){8HHR o rawa

cnexrpe 205 'R11., a raue yqHrLlsaa cHcreyarHXy aueprHa so36yz,n;eHHliX 

cocroaud ueqetswx H3otonoB At, 111:,1 npe,n;JIOXHJIH cxe:uy yposuea 205At 

(cM.pHc.8). Ilpe,n;JIOX8H1,12 HOBliX ypOBHR. 
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Ilpn pacrra;n;e 207R~ o6HapyiiteHG 94 ue H3BecrHHX pauee rawm

rrepexo;n;a 1251. MaMepeHa rpaHnqHaa aHeprna rroanTpOHOB, orrpe;n;eneH; 

aHeprna pacrra;n;a 207 Jt" , Gt= 4616±70 KaB. Jina caMIDC HHTeHCHBHhlX 

raMMa-rrepexo;n;oB onpe;n;enaHbl d."' • raMMa-raMMa coBna;n;eHHH nccna;n;oBa

nnc:& ;n;ByMff crroco6ai.rn - rrpn IlOMOmH n4 'jj II Ge ( Li )-;n;eT6KTOpa :II Ha 

ycTaHOBKe c ;n;ByMH Ge( Li )-;n;eTeKTopaun Ha 6aae SBM HP-2!!6. Ha 

OCHOB6 aHamrna COBrra;n;aHHtt BB6].\6Hbl ypOBHll 344,5; 747 ,2 ;973 ,2; 

976,I; IOI8,5; !04!,8; III9,8 :11 !224,6 KsB, orrpe;n;eJieHo OTHomeH:11e 

K/y,• = 2 ,8±0 ,3 ;n;na ypOBHff 344 ,5 KsB 1261. B 06lllel1 CJIOlltHOCTH BB6-

;Z1;6Hbl !9 HOBblX COCTOffHHll, orrpe;n;eJI6Hbl l!X KBaHTOBbl6 xapaKTepHCT:IIKH 

:11 BennqnHhl E~(ft. ) ( cM: pirn.9). 

B l!CCJie;n;oBaHHblX HeqeTHblX :1130TOITax &o. :II JI+. , HBCMOTPff Ha HX 

6JIH30CT:& K aaMKHYTb!M o6onoqKaM, KPOMe COCTOffHHll, rrpe;n;cKa3b!Ba6MblX 

o6onoqeqHott MO.l(BJI:&IO, H86Jiro;n;aIOTCff :II KOJIJI6KTHBHble, Tl!Il8 ( !pOHOH +' 

qacTn~a ). 8TO yKa3blB86T Ha TO, qTo ;n;na orrncaHHH B036yiit;n;eHHblX coc

TOffHHH a;n;ep, y;n;aJieHHblX OT MarnqeCKHX Ha H6CKOJI:&KO HYKJIOHOB, HyiltHO 

yqHTb!BaT:& CBff3:& o;n;HoqacTnqHoro ;n;BH~BHHff C KOJIJieKTHBHhlM. Ilpn 3TOM 

B38HMO;n;ettcTBH6 3TOro THrra rrpOffBnfl6TCff B lllHpOKOM HHT6pBaJie Mace. 

B cnyqae qaTHo-qeTHblX a;n;ap 132 e, 0 H 194 Hi nepBb16 B036yiit;n;eHHbl6 

COCTOffHHff TpaKTYIOTCff KaK !pOHOHHbl6. O;n;HaKO ;n;llfl o6~ffCH6HHff npnpo;n;bl 

BhlCOKOBOS6yx;n;eHHblX COCTOffHHll 3THX a;n;ap,no-BH;n;HMOMY,HY~HO yqHT!m8Tl, 

BnllffHH6 sanOllHBHHff pa3Hb!X o6onoqeK Ha g)OHOHHbl6 B036yx;n;emm. 

OcHOBHble paayJI:&TaTbl l!CCll6'AOBaHHl1, H3llOX6Hlibl6 B ;n;nccapTa~n, 

6blntt 'AOJIOE6Hbl Ha XX,XXI H XXIY eEaro;n;HblX BC6COI03Hb!X COBBlllaHHffX 

no a;n;epHoll cneKTPOCKOnHH H CTpyKType aTOMHOro a;n;pa ,c JeHHHrpa;n;, 

!970, MoCKBa !97!, Xap:&KOB,!974) H Ha XI H xm COB6lll8HHffX no a;n;ap

HOll cneKTpOCKOTIHH H TeopHH a;n;pa ( Jly6Ha I969,I97I H !973 r.r.) H 

ony6llHKOBSlibl B neqaT:11 /2,7-IO,I2~I4-I6,2I-26/. 
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