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181 
BrrepBbie pa;moaKTHBHbiH H30Torr Os 6biJJ o6Hap y)KeH CypKOBbiM H 

Ill 
Jtp, IIpH HCC118AOB8HHI1 raMM8-113lly'leHH5! OCMI15!, Bbi):8118HHOrO 113 30110-

roil Ml1lli8HI1, o6nytJ:eHHoif rrporoHaMI1 c 8Hepr11eif 660 Ms 3, 

K Hacro>I!lleMy BpeMeHH Ha,Qe)KHO 11AeHT11¢11ul1poaamJ ABe aKTHBHOCTI1 

181 
Os c rrepi10A8MI1 rronypacrraAa 105 11 2,7 M11HYTbi, l1ccneAOBaH1110 9TI1X 

12-11/ 
8KT11BHOCT8H IIOCB5l!li8H p5!A pa6or 

105 1810s DepBOe IIOAp06Hoe 113Y'l8HI1e pacrra,Qa -M11HyTHOfO IIpOBe,Qe-

HO E 110/ " Ge(·Lt') OpCOHOM , KOTOpb!H IIpl1 IIOMO!lll1 IIOnyrrpOBOAHHKOBbiX 11 

Si(l i) -crreKrpoMerpoB 11CCJJe,QoBan crreKTpbi raMMa-ny-qeif H KOHBepC!WH-

1 11 I 
HbiX sneKTpoHOB, B pa6ore XapMaua 11 XaHAJJ85! c :IOMO!llb!O 6era-

crreKTporpaQOB 113y'laJJC5! CII8KTp KOHBepCHOHHbiX 9118KTpOHOB B o6naCTI1 9Hep

rHH no "' 1100 K9B, HeKoropbie CBeAeHH5! o raMMa-raMlv a-coBrraneHH5!X 

141 
rrp11BOA5!TC5! B pa6ore Een>IeBa 11 Ap. Pa3nH'!H~e BaoaaHr~ cxeM~ pac-

1810 
6 

IL,10,111 
rraAa 105-MHHyrHoro s rrpennpraJOTC5! B pa orax 

181 
06 11CCJJe,QoBaHH5!X pacrraAa 2,7-MHHYTHoif aKT11BHOCTI1 Os coo6wa-

17,81 181 
ere >I B pa6orax • B HAeHrH¢HuHpoBaH 6era-rre~ exoA r11rra au 

c (4,4~Eogft:::_4,8) M8)KIJ.Y cocro>IHH5!MH n514J. H pli14t. B 
181 

orrpe-

- - 181 
,QeneH TaK)Ke rrepHOA nonypacrraAa ypoBH5! 263 K9B 9/2 . 514 l Re: T ~·~ = 

(156+10) HC8K, 

B HaCTO>I!lleif pa6ore rrpeAcraaneHbi pe3yllbTaTbi H3y'leHH5! KOHBepcHOH-

Hb!X 9118KTpOHOB, raMMa-nyqeif, raMM8-r8MMa-COBII8,Q8H~ if, Bp8M8HH )K!f3HH 
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ypoBH~ 356,7 KBB (5/2 1/2 [541]) 
181 Re H o6cy*aaeTc~ rrpeanaraeMa~ 

cxeMa pacrraaa 105-MHHyTaoro cocTO~HH~ 181 0s 

Y CHOBH~ 8KCrrepHMeHT8 

a ) p 8 A H 0 a K T H B H hi e H C T 0 'I H H K H 

B HalllHX HCCl eAOBaHH~X 6binH HCIT0Hb30B8Hhl TpH THIT8 HCTO'IHHKOB, 

1. OcMHeBa~ ppaKI.lH~, Bhi.lleneHHa~ H3 sonoTa, o6ny'leHHoro rrpoToHa-

MH c aaeprHeii 660 JVIBB aa CHHXPOllHKnOTpoHe OYIHYI. 

2, lloqepHHH •>CMHH, H8KOITHeHHhiH rrpH. pacrraae HpH.llHeBOH ljlpaKI.lHH, 

160 
KOTOpa~ rrony'leHa llpH o6ny'leHHH TynHeBOH MH!lleHH HOHaMH C 8Hep-

rHeii 93 MaB Ha u~ KnoTpoae Y -300 OYIHYI. 

3. OcMHeBa~ ppaKI.lH~, o6pasyeMa~ rrpH o6ny'leHHH nJOTel.lHeBoii MH!lle-

2 ' I I 
HH B BH.lle ljlonbrH "on::rHHOH .,4 MrlcM HOHaMH B c aaeprHeii 83 MBB 

aa llHKnoTpoHe Y -3 )0 OYI HYI. 

YICTO'IHHKH rreJBoro THITa HCITOHb30B8HHCb rrpH HCCHe.llOBaHH~X KOHBep-

CHOHHhiX aneKTpOH03 1 a BTOporo H TpeTbero THIT8 - rrpH H3y'leHHH CITeKTpOB 

raMMa-ny'IeH H ra~IMa-raMMa-COBITa.lleHHH, Crroco6 H3rOTOBneHH~ HCTO'IHH

/12/ 
KOB OITHCaH B B HCTO'IHHKaX BTOporo H TpeTbero THIT8 rrpHMeCb CO-

Ce,llHHX H30TOITOB HU rrpeBhllll8Ha "' 5%, 

6) Arrrrapa1ypa 

lln~ H3y'leHH~ KOHBepCHOHHhiX BneKTpOHOB Mhl rrpHMeH~HH 6eTa-crreK

/13/ 
Tporpaljlhi C ITOCTO~-!HhiM O,llHOpO.llHbiM MarHHTHhiM rroneM , PerHCTpa-

llH~ aneKTpOHOB rrpoH3BO.llHnacb aa ljloTorrnacTHHKax HY!Kct>YI P-50 p. • DpH 

HCCne,llOB8HH~X KOHHepCHOHHbiX BHeKTpOHOB C 8HeprH~MH 60Hb!lle 800 KBB 

Hcrronb30Banc~ TaKHe 6eTa-crreKTpoMeTp THrra 2 xTTy2. 
Y!ccne.llOB8HHe crreKTpOB raMM8-H3ny'leHHH H raMMa-raMM8-COBIT8,lle

HHH rrpoH3BO.llHnocb c rroMombJO Ge(Li) -.lleTeKTopoB c 'IYBCTBHTenbHbiMH 

3 60 
06'beM8MH 6, 13 H 33 CM , HMeJOmHX Ha HHHH~X Co pa3pe!lleHHe 4-6 KBB, 
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UnH 113y'IeH11H coBrraaea11A Me~ay raMMa-KBaHTaM~ 6wn 11crronb30BaH 

CITBKTpOMBTp COBrraaeH11H C paapellla!OIJ!HM BpeMeHeM 100 
1141 

HCBK 

np11 11CCJIBJ10BaHI111 BpBMBHI1 ~113HI1 B036y~J1BHHOrO COCTOHH11H IB!Re 

Dpi1MBHHJII1Cb NaJ(TJ) CU11HT11JIJIHTOphl COBMBCTHO C ¢o•oyMH0~11TBnHMI1 

T11rra RCA 6810 :\ 11 KOHBepTop, rrpeo6paayiOIJIHA BpeMH B aMrrni1Tyay, pa-

6oTa!OII111H Ha ITp11HU11ITB "cTapT-CTOIT" 
1151 

3KCITBPI1MBHTanbHhlB peaynbTaTW 

nony'IBHHbiB aaHHLIB 06 3Hepr11HX 11 OTHOCI1TBnbHbl.' 11HTBHC11BHOCTHX 

raMMa-nyqeA 11 KOHBBpCI10HHbiX 3nBKTpOHOB, B03H11KaiOII1:!X I!pl1 pacrraae 

1810s ( T I' 105 MHH,), Hpi1BBJ1BHbl B Ta6n11uax 1 11 2, COOTBBTCTBBHHO, 
'2 

UnR onpeaeneHI1H 3Hepr11A KOHBepC110HHWX 3neKTpOHOB B Ka'IeCTBe Ka-

182 m 1161 
n116poBO'IHbiX nuHI1fi 6~>1n11 ncnonb30BaHbr n11H11H Rc , a rrp11 orrpeae-

06 I 17 I 
neHI111 3Hepr11A raMI'vw-nyqeA - ni1H1111 Co • norpewaoCTI1 onpeaene-

HI1R OTHOC!!TenbHLIX 11HTeHCHBHOCTeA raMM8-113ny'IBHI1H l p11BOJ1HTCH B Ta6-

ni1U8 1, KpHBiHI aaBI1CHI\IOCTH 3¢¢eKTI1BHOCTI1 per11cTpau m raMMa-11any'Ie-

6 51 (' l69,,b 226 
HIHT o;r 3Hepr11H una rroJiy'IeHa C ITOMOIIlb!O 1130TOfiOB ,o , I 11 Ha, 

norpeUIHOCTH B orrpeaeJieHHH [1!1TeHCI1BHOCTeii KOHBBpCHCHHl>IX 3Jl8KTpOHOB 

B o6JiaCTII 3HeprHii 3n8KTpOHOB Bbiiile 200 K3B He rrpeBc Il18IOT 20%, a B 

06naCTII 6orree HH3KHX 3HeprHfi MoryT J10CTHraTb 40%, 

B Ta6rr11ue 3 npnneneHbi KBK 11 aerrmoTCH BbiBO,':\bJ o MYJibTHriOJibHoc-

T>rx rrepexoaoR, 3Ha'IeHHH a k Bbi'II1CJieHbi B rrpenrrono;\eiinn, "'TO nepexon 

c 3Heprnei1 827,0 K3B Tnna E2, 

TOM Bbraerr RJIHCb n11 HH 11 Kx y 145,0, y 238,7, y 2't2,7, y (786,0+787,6) 

11 y ( 827 ,0+831 ,5), n pn 11CCJIBL\OBaHH11 COBITaLteHHH C K' -JIY'WMH, KBaHTa

MH }' 242,7, y 145,0 H y238,7 KpOMB 06bi'IHOro CITOCJ6a HCITOJib30BaJICH 
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1'A:SJIIIU.l I 

3Bepraa D8P«~O~OI ~ O!BOCB~8X.BH8 BB~8BCIBBOCTB 
r81111a-Jiyul, B03DK8DIUIX D~ pacDQe 181 Os ( TYz_-:: tos MuH) 

I;-

E/- Hac~.paCSo~a JlaiWie /IO/ ,llaaBHt/51 Kucc•ifllxan-s 

2 3 4 ~ 

75,73:t.O,~ 21:t.6 20V 432,., - 356,7 

IOO,O :t.0,5 I ,5:t.O ,58 ) 0,7:t.0,4 93I,7...,. B3I,5 

I04,5 :t.0,5 I,6:t.0,58 ) I ,O:t.0,5 93I • 7-+ 827,0 

II8,0I:t0,05 64:t.7 76:t.8 73 Il8,0-+ 0 

I45 ,02t,O ,06 7:t.I ,5 I0,2:t.2 9,9 263,0-+ IIS,O 

I4d,66t,O,OB O,Bt,0,3 

I 53 1 4:t.O ,5 0,}1.0,2 

I58,0:t.0,5 I 2+0 58 ) ' - ' 0 ,6:t.O ,5 

167 ,23:t.0,06 I5:t.2 27 ,6:t.4 22 599,5 .... 432,4 

210,92t.O,I2 O,Bt_0,3 

223 ,09:t.O ,14 I,3:t.0,5 

2C:8, 73:t.O ,I 2 Bt,2 8i2,5 I060,4-+ 83I ,5 

233 ,63:t.O ,10 9+_3 5,Ij) 1060,4-+ 827,0 

238, 75:t.O ,II 220:t.I8 258:t.20 244 356,7 .... ll8,0 

242, 74t_O ,I 2 30:t.7 37 ,8:t.7 599,5-+ 356,7 

267 ,65±.0,15 5t,I 5±.2 867 ,o .... 599,5 

3I0,5:t,0,5 I ,t>:t,O,S I ,6t,0,8 2483 - 2173 

324 ,4:t,0,2 j 3 ,O:t,I ,0 - Il92 - 367,0 

326,4:t,0,2 4 ,3:t,l ,5 1434 - II08 

334 ,O:t,O ,6 I :tO .4 - 1442 - IIOS 
3~'1. :t -to~ IJ Ito, 5o .l'IB ..... .1.1 ~8 

356, 7:t.0,2 8±.1.5 7 ,Sj) ,2 356,7- 0 

394 ,O:t,O ,5 2,5:t,O ,5 2 15:t.I ,I 

434 ,5:t,O ,2 9 ,S:t,l ,9 II ,2:t.3,5 9,8 867,0-432,4 

460,5±.0,8 1,5t.I ,0 

509 :t.I ,0 I ,O:t,O ,6 a) IIOo ~ 599,5 
6 



npo,11.ouewre 1'86DI.Ui I 

~ ' ~ 4 

533,51,.0,7 4,6±,1,5 4,5j;.2, 7 

567 1 2j;.O, 7 
J4t.l,2 2,ot.2,0 1434 ..-. 867 ,o 

569,8t,O, 7 2,4jJ,8 

592,0±.0, 7 3,5j;.I,3 ll92 ~ 599,5 

675,4t,0,4 7 '7t,l,d 9,6j;.3,0 II08 ..-. 452,4 

6.-7,2t,0,7 2,5j;.0,8 

72tl,6:t;.0,6 5,1:t.I,2 6,0j;.2,3 2d67 ... 2138 

749,6t,0,8 
} 2ot_4,5 

6,5t,3,5 

7SI,4t,u,5 14 ,lt,4,5 II08 -1> 356,7 

• 759,5:!,0,5 12t,2,2 13,5-+_3,4 ll92 ~ 452,4 

7J6,ot_0,6 3 ,t~t,l ,z8) 1385 - 5J9,5 

7'd'7 ,6j;.0,4 2,6j;.3 24,It,4,9 24,4 7d7,6- 0 

792,0t.l ,0 3t,1 3,1t,l, 7 

796 ,:Jt,O ,5 6t,I,5 5,6t,2,1 1059 ,9~ 263,0 

827 ,Ot.0,4 100 IOOt.l ,3 IOO 827,0- 0 

u31 95;t0 ,4 3dt,5 40,2t.8 331,5- 0 

H55,ot_~ ,0 I O+O 58 ) 
t - t 1434 -599,5 

842,5:!,0,6 4,It,0,8 2,4t.I ,3 1442 .....,. 5:JJ,5 

363,0t,0,5 lOti ,5 14,2t,4,5 

3'7 2 ,2t,O ,5 12t,2,3 16,3j;.4,8 

903,5t.l ,0 2,ot_l,2 

:J.:C0,3t,0,5 6, St,l ,5 5 ,4:!.~',6 2867 ..... 1946 

:J3l '7:!:,)..1 ,5 4,I:t,l,l 7 ,ot_:.. ,4 ))I,'l ~ 0 

J4l ,St,O ,5 5,lt_l,3 4,ot_l,3 2367 ... I925 

955 ,Ot,O ,5 ;5t.4 2'7 ,5t,4 ,8 2015 ~ 1060,4 

J60,0:t.I ,O 2,3t,I ,o 
J?I ,O:!;_<j ,5 6 ,I:!;.l ,5 8,6±.:5,2 

> )I ,Ot,O ,6 4,It,I,2 4 9 1:!;.1 ,1~ 2175 -ll92 

)90,6:!,0,5 7 ,4t,l ,5 10 ,3t,3 ,I 
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JIJ)OAOJIIE811Be ft!SDIUI I 

2 l ! ~ 

1000,5t.0,6 2,6t_I ,O 4 16t,.I ,7 1000,5 ~ 0 

I009,4t,.0,6 4,It,I,2 6,2t,2,I 1442 .... 432,4 

1027 ,O:t;I ,o 1,51,1,0 - 1385 - 356,7 

l030.St,0,7 8,2:!] ,6 9 '7t,2,6 2091 -+ 1060,4 

I044 15t,I ,0 I ,5t,I 10 

104o,5:t,I,O l ,5:t,l,2 

1060 ,4:t,O ,4 28t,"S,~ 30,4:t,6,I 24,4 1060.'1 4 0 

1064 ,0:!;.1 ,o l,St,I ,2 - 2173 + II08 

1077 .3:t.O ,6 2:t,I ,5 - 1434 ... 356,7 

1086,2:t,0,6 6,4;t2,0 8,3;t2, 7 1442 -+ 356,7 

III 0 ,9:t,O ,5 I0,5:t,2 ,I 9,9t),5 I:J37 ..... 327,0 

ll3l t ?:t,O ,6 3 ,6:t,l ,0 3 ,9:t,I, 7 12,2 1959 -+ 827,0 

1159,0:t,1,0 2,61,1,0 - 209I -+ 93I. 7 

II64 ,st,I ,O r •. ~.r 
II76,5;tl ,O 1 1 0;t0,8 

II8I ,51,0 ,5 5 ,It,I ,I 5 ,81:,2,4 

I 234 ,O:t,1 1 0 I 11:!:,0,9 

I244,0t,I ,o I ,21:,1,0 

1260,0££,0 1,3:t,O, 7 2,4t,I ,6 2091 ·-+ H31 15 

1305 ,O:t,O ,5 9 ,O:t,1 ,6 II,2:V,3 9,8 2173 -+ R67 1 0 

1325,0:t,0 16 2,0:t,O, 7 2,8t,1 ,6 1925 -+ 599,5 

134 5 , 2t,O ,6 5,4:t,I ,3 6,3t,2,I 1946 - 599,5 

I 369 ,O:t,I ,0 0, ?t,O ,5 

r 335 ,3;tu ,6 6:!:,1,4 6 .O:t.~.o 1385 .... 0 

1394 ,£:;tl ,0 0,3:t,0,2 

I405,2t,l ,O 0,5:t,0,3 

I4IC.,7;tl ,0 I ,O;t0,5 

1419,4;tl 10 0 t 7±.0,5 

14:.4 ,3t,;L ,o 2,6±,1 ,0 - I434 .... 0 
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Upo.(OD8BBe R!S.IIIIIUi I 

~ 2 3 !! ~ 

n~,3t.I,O 2,6t,.I,O - II~ ·~ 0 . 

I4421ot.I,O 3,4:t,I,2 4,9:t.l ,a 1~2 ~ 0 

1491 ,BJ:;I. ,o 5.I:t.l ,4 7 ,O:t,2,2 I~25 - 432,4 

1514 ,O:t,I ,O 0,8t,0,4 - 1~6 ~ 432,4 

1537 ,S:t,I ,o I,3:t,0,5 - 2[38 - 599,5 

l552,0j:.I,O 0,7:t.0,4 - 2•83 - 931,7 

I568 1 0:t,O ,tl 5,I;t.l ,5 3,6t_I,5 I ~25 ~ 356,7 

I573,0:t,o,a 5 ,4:t,I ,5 5,3t_2,0 2[73 ... 599,5 

l53J ,6.t.I ,o 3._3t_I ,0 4,5;t.I ,6 H46 ~ 356,7 

16D ,..l;t.O,j 2 ,,lt_l ,0 2,3:t.I ,5 

1624 ,4:t,o,a r ,8t_u,s 2,I;t.1 ,I 

1653 '7:t.I ,o 0,5:t,0,3 

1659 ,O:t,l ,0 0,>±.0,2 

1667 ,O:t,l ,o 0,3:t,C,2 

1684 ,6;t.I ,2 0.3;t.0,2 

I 704 ,9t_O ,6 7 ,O:t,I ,5 2.I:t.I ,2 2[38 .... 432,4 

1740 ,6:1;.0,5 6,G.j;.l ,I 8,9t,3,5 2[73 ~ 432,4 

I 760 11:t.O ,5 4,4:t,I,O 9,4:t,3,6 2367 _. II08 

I 780, 7:t.O ,5 2,P:t.0 17 - 2[38 ~ 356,7 

I794 ,S:t,I ,2 o.~;t.0,4 

IB00,8;tl ,O I ,O:t,J,4 

l826,2;t.I ,o 0 ,S:t.0,3 - 2•25 - 599,5 

15.J6,2;t.2,0 0,3:t.,; ,2 

1846,01<:.,0 0,3:t.O ,? 

1866 ,'l;t.l '7 o,ut,o,4 

I91.:>,Jt.;.,O 0,3:t.G 12 

I92? ,ot.I ,5 0,5:t.u,3 

1937 ,O;t.l ,2 I 1 0:t.U ,4 - I9S7 -+ 0 
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BJ)O.llOJir.emle ~GDtthl I 

' 3 ! 5 

I~,otJ,2 3,0±}.,0 - 1946 .... 0 

1981 t 7t}: ,o 6,0±J.,8 a,o 
199:5,3±.1 ,5 0,91:,0,4 - 2425 - 432,4 

2000 ,4t}: ,5 0,9ti),5 - 2867 - 867 

2015,ot_I,5 0,9t_0,5 - 2015 - 0 

2070,ot,2,0 0,2:t,O,I - 2425 - 356,7 

2096,01:,2,0 0,31:,0,2 

2II5,2t.290 0,8t,0,4 

2138,01:,1 ,3 5 ,BtJ 10 - 2l3jj - 0 

2156, ?:t,I ,5 I .St.0,6 

2225,0:t,2,0 O,Bt,0,4 

2257 ,dj:,I ,4 I,3;t0,5 

226 7 ,3:t,2 ,o 0 ,2:t,O,I - 2867 - 599,5 

2284,Sj;.2,0 0,21:,0,1 

2302 ,91:,1 ,4 2,ot,CJ '7 

2355 , O:t,2 ,O 0,2;tO,I 

2396,01:,2,0 092:t,O,I 

2436,2:t,I ,5 0,5;t0,3 

2465 ,01:,2 ,0 0,21:,0,1 

2483 ,ot,2 ,0 0 ,2:t,0,I - 2483 - 0 

252tl,2t,I ,5 0. 7t,CJ,3 

2647 ,Ot,2,0 0,2:t,O,I 

a..; 3HS'l~.H:Illl y1'C1lHeB:.: u.s: c.cao:ae ,74UHnux J co.BnB.z;llli!.1flX. 
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TAEJIMUA 2 

lrlH'l'OHCl!IBIIOC'rlll K-KOHDCpCHOBHI:lX BJIOH!poHOB, BO&HPI WiOCJ.mt 

-
Ef 

75,7 

I!H,O 

145,0 

140,7 

167,2 

223,1 

226,7 

233,6 

2)8,7 

242,7 

267,7 

324,4 

3?6,4 

344,2 

356,7 

4~4,5 

05,4 

?4'J,6 

'/51 ,4 

750,5 

'7o6,0 

787,G 

327,0 

ts31,5 

)55,0 

9:sl,O 

npr.s pacnatLe liU Q~ ( T Ya.-:: I O!> !'iw~<) 
II< 

uacf. I.MaHHue I J.laBHHe 
poG. /1C/ /II/ 

L,, =50 94 lv,, =32 

140 - 98 

I ,t~ - -
1,0 1,4 

I3 L, =6,5 9,5 

0,3 - 0,19 

t., =0,3 J., =0,31 2,1 

1,4 - 1,9 

7 9,6 69() 

II 9,5 9,4 

0,0 0,8 1,4 

0,3 - 0,32 

0,5 - 0,66 

0,2 - 0,19 

0,2 0,1 0,3 

0,6 0,8 0,9 

0,25 0,19 0,;:9 

~ J,2 
- -

0,31 0,27 

(i ,<:S i.l 121 0,32 

} 0,30 
- n,l? 

8,23 0,22 

0,57 0,57 0,57 

0,60 0,67 0,66 

0,20 0,22 0,27 

0,027 

II 

EJ' 

I030,5 

1060,4 

1086,2 

II31,7 

ua1 ,5 

1305,0 

1325,0 

1345,2 

1385,3 

1491,8 

1568,0 

1573 ,o 
1589,6 

1619,3 

1624,4 

1704,9 

1740,6 

1760,7 

1780,7 

1GOO,G 

1937,0 

1946,0 

19<31, 7 

2138,0 

2156,7 

2257,8 
2302,9 

IK 
BSC'fo ,.{8JUIHEI lltauwe 
pa!S. /10/ /II/ 

0,07 

0,12 

0,029 

0,012 

0,034 

0,021 

0,009 

0,015 

0,012 

O,OI7 

0,015 

0,009 

0,009 

0,008 

0,004 

0,015 

0,012 

0,010 

0,005 

0,005 

0,001 

0,0016 

0,003 

0,002 

0,0008 

0,0005 
0,0008 
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TaK*B PB*HM C 3aABP*KOA 150 HCBK B OAHOM H3 KBHa~OB CXBMhl COBITaAe

HHA, B nepBbiX ABYX CJIY'IBHX 3aABP*Ka BBOAHJlBCb B K9HBJI, OTOHpa;DIUHH 

JIHHHIO, B ITOCJIBAHHX ABYX CJiy'lallX - B KaHBJI, pei'HCTpiipyiOIUHA raMMB

CITBKTp. nn51 Y'IBTa COBITaABHHA, CBil3BHHhiX C KOMITTOH,JBCKHM cpOHOM ITOA 

BhiOpaHHhlM cpOTOITHKOM, H3MBpll11Cil OAHOBpeMBHHO CITBKTp COBITBABHHA C 

y'laCTKOM KOMITTOHOBCKOI'O cpoHa BOJIH3H cpOTOITHKa. 0AHH H3 CITBKTpOB COB

naaeHI:!H, a HMBHHO C Y 238,7 ITOKB3BH Ha pHC. 1. B 1'BOJ1HUB 4 npn:BOAilT-

Cll OTHOCHTBJibHhlB HHTBHCHBHOCTH COBITBABHHA, ITOJiy'IBIHhlB ITOCJIB Bhl'IBTB 

CJiy'laAHhlX COBITaABH11A, COBITaABHHA C KOMITTOHOBCKHM cpOHOM H C Y'IBTOM 

3cp~BKTHBHOCTeA KpHCTaJIJIOB, B 3TOA *B TBOJlHUB ABHhl TBK*B HHTBHCHBHOC

Tif COBITBABIIHH, COOTBBTCTBYIOIUHB CXBMB pacrraaa, H30 5pa*BHHOA Ha pHCyH

KC 2, KpOMB COBITaABHHA, ITpHBBABHHhiX B TBOJIHUB 4, )OHapy*BHhl BIUB COB-

ITaABIIHil ( y 145,0) (y 796,9) H (y 786,0) ( y167,2). ::;OBITaABIIHH C y 787,6 

B npeaenax rrorpemHocreA OIThiTa HaAaeHo He OhiJio. 

Dp!i H3MBpBHHif BpBMBHH *H3HH YPOBHil 356 '7 K3!1 OhiJIH HCITOJ1b30Ba

llbi ABB Na J ( T I) KpHcranna. B OAHOM n:a HHX BhiolfpancH y'laCTOK crreKrpa, 

COOTBBTCTBYJO!UHH KBBHTBM C 3Heprn:eA 170 ~ 20 K3B 1 a B Apyi'OM y'laCTOK 

CITBKTpa, COOTBBTCTBYIOIUHA KBBHTaM C 3HBpi'!iBA 240:: 25 K3B, BpeMeHHQ}I 

CITBKTp COBITaABHHA ITOKa3aH Ha pHCYIIKB 3. Y!a Tpex H<!3aBHCHMbiX H3Mepe-

356 7 
181Re 

HlfA ITOJIY'IBHO AJIIl nep!iOAa rronypacrraaa ypoBHil , K3B 3Ha'le-

HHB T ~i = ( 96+4) HCBK. 

Dpn: n:ayqean:n: Mlli'KoA oonacrn: crreKrpa raMMa-nyqeil, B03HifKBJOIUHX 

npH pacnaae 2,7-Mn:HyraoA aKTHBHOCTH 
18

\ls HBMH ObiJIH ooHBPY*BHbi 

CJIBAYJOIUHB rrepeXOAhi: y118 (24), Y 145 ( 100), Y 163 ("' 0 8), Y 221 ( ,., 0,2), 

Y253( "'0,2),Y263("' 0,5),Y238("' 1,0), B CKOoKaX YK83Bilbl OTHOCHTBJlb-

HhiB HHTBHCHBHOCTH I'BMMa-H3JIY'IBHHH. Dpli pacrraae 2 7-1\IHHYTHOA aKTHB

IIOCTH Mbl HC HBOJIIOABJIH B npeaeJiaX rrorpemHOCTeA fi,3MepeHHA HBKOITJie

HHil 105-MHHYTHOH BKTHBHOCTH 
181

0s. 

15 



TAlilMllA ~ 

0fBOC.IIi'6Jli>Hhl6 i Hi'6HCYHBOC~I4 1'81JIJ8-r81JilO-cOBR8,JteHIII£i 
1Bl ( 

II PH pa< :nue 0 s T '/z. =- 1 o s t-tuH) 

E;-
CoBDa,Jt.c IU:8 J CoBU.cf238,7°J CoBn.cf242,78 ) GOBn.c}-{f327 ,0+ 

+831 .51 

ilWD. I auua 8ItCII.J C%0118 8KCR. I CXEl1!8 &Ken. J cxcua 

I 2 I ~' 4 I 5 6 I 7 8 I 9 

100,0 - .. - - - - 17 r) 

104,5 - .. - - - - 18 r) 

Il8,0 26 27,6 - - 25 26,7 

1451,0 4,5 3,;~ 

l4d,7 - .. 5 .Jt) 

158,0 - .. - - - - 13 .zt) 

167,9 - .. 1ooB> roon> 

210,9 - .. 7 .Jt) 

227,0 - .. 25 ,Jt) 

228,7 - - - - - - 80 90 

233,6 - - - - - - roo:s> 1ooB> 

233,7 IOOB) 10JB) - - roon> IOOB) 

242.,7 - - 240 200 

267.,7 - - 36 33 

310,5 - - 9 8 

321J ,4 
J 20 }18 

326,4 

334,0 - - 8 7 

344,2 - - 9 12 

356,7 3,2 3,7 - - 3,3 3,7 

394,0 - - 22 .Jt) 

434,5 - - 70 63 

567,2 - - 12 16 

592>0 - - 14 23 

Jl, 



npo]J.OJIX6HLI6 'fS6JIIII.Ui 4 

I ' 3 4 ' 6 7 8 9 

675,4 - - 63 52 

687,2 - - 2I ~) 

728,6 - - 24 JO 

751,4 - - II3 100 

759,5 - - H7 80 

706,0 - - 24 r) 

::b~,o - - 7 r) 

J/~2,5 - - 27 JO 

3?2,2 - -. 36 1t) - - 50 1t} 

920,3 - - 25 32 

941,5 - - 25 34 

955,0 - - - - - - 105 Il6 

:Jdi ,a - - 2I 27 

1003,4 - - 21 27 

1027 - - IO II 

1038,5 - - - - - - 43 39 

1064 10 - - 15 10 

1077,3 - - 10 I3 

10.16,2 - - 30 42 

III0,9 - - - - - - 95 II7 

II31,7 - - - - - - 35 40 

1305 ,o - - 50 60 

1325,0 - - 20 13 

1345,2 - - 30 56 

llt9l ,8 - - 40 34 

1514,0 - - 8 5 

1537,5 - - 8 9 

1563,0 - -
} 67 

34 

157.J,O - - 36 
1589,6 - - 20 22 

17 



DJ)OAOUeHHe ft6Dltbl 4 

I ~ ~ ! ~ ~ z 8 9 

1619,3 - - 20 Jt) 

1704,9 - - 56 47 

1740,6 - - 47 41 

1760,7 - - 34 29 

17,)0,7 - - 16 I3 

1826,2 - - 8 5 

a) B K8B8llbl, peiHCTP14PYIOiliH6 lx 11J f- 242,7 :B:Be;ll8Hii 38A6p1KHH I50Bcex. 
6) B xaaan, permctpHpy~j cuexTp rauua-xyqei Bne]{eHa sanepzxa 

150 HCCit 
B) flHteHCBBHoc~ coBna]{eHHH upuaata sa 100 ~HHU. 
r) 3H8ll6HI46 14HT€HCIIIBHOC1'B raMU8-Il6p6X0]{8 yrotWeHO H8 OCHOB6 ]{8H.IWX 

0 COlJUS,l{eHHlD( • 
]{) flepexo]{ He paaMe~en B cxeuy pacna]{a. 

18 
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181 
a) 0 C H 0 B H 0 E H H 3 0 Me p H 0 e C 0 C T 0 5I H H 5I 7 6 Os I 0 5 

B pa6oTe 
181 

13y'laJIC51 pacrraa 2,7-MHHyTHOil aKTHBHOCTH 
1810s 

npH paCITa.Qe 3TOf'O :OCT051HH51 IS\)s foyACMHTOM 
181 

Ha6mo.QaJIC51 6eTa

rrepeXO.Q c Eog ft = '-,6 ( rrepexoa THna au ) • EeTa-rrepeXOAbi THrra au 

B o6naCTI1 51Aep 150 <A<190 Ha6JIJOA810TC51 Me)!(.Qy COCT051HI151MI1 n514+t p514t 

I! n523+ t. p 523 t CornaCHO Cl!CTeMaTHKe, roy{ICMHT HHTeprrpeTHpyeT o6-

Hapy)!(eHHbril HM f3 - pacrraa KaK rrepexon n 514 +-> p 514t (ypoBeHb 

263 K3B). Hccne):lOBfH1151 poTaUHOHHhlX ITOJIOC COCT051HHll 4021 H 5141 B 

!SIRe 
1181 

ITOKa3aJH 1 'ITO COCT051Hl!e 9/2- (514] aeACTBHTeJibHO ocywecT-

sn51eTC51 rrpH aHeprH~ 263 K3B. TaKHM o6pa30M 6wna IT~JlTBep)!(JleHa npa

BHJibHOCTb np11!1HCCJH~51 2,7-MHHYTHOMy COCTOIIHHIO 
1810s HHJlbCCOHOBCKOH 

op6HTaJ111 514 .1. • 

Hnpo 
1
st Os xap<.KTepH3yeTC51 105 He'!eTHbiM HeATpOHOM. CocTOIIHH51 

51JI8p CO 105 H8<IeTHl M Hei"rTpOHOM riOK&3aHbl H8 pl!C. 4. TaK KBK OCHOBHbie 

ypoB!m Be ex 3TH X 'HJJ ep xapdK TepH3yioTc H op6HTaJibiO 514 + , TO TaK,Ke 

2,7-MHHyTHOe COCTOI HHe IBt Os (514 .1. ) HBJ1HeTCI! 1 ITO-BHJII1MOMY 1 OCI!OBHbiM. 

TaKoMy npenrrono)!(eHHIO He npoTHBope'IHT TOT ~aKT, 'ITO np11 pacrrane 

2,7-MHHYTHOf'O COCTOIIHI!Il He HB6JIIO.QaJIOCb B npeaenax rrorpeWHOCTeA 113Me

peHHll HaKorrneHH51 105-MHHYTHOA aKTHBHOCTH. J.1soMepHoe cocT051HHe ( T1
2 

= 105 MHH.) lSI Os !v 0)!(1J0 OTO)!(JieCTBHTb C HHJlbCCOHOBCKOll op6H Tallb!O 52 1'", 

KaK Bl!JlHO 113 pHCYHMa 4, TBKOe rrpeJIITOJIO)!(eiJHe HBJ151eTCI! HaH6onee Bepo-

51THh!M, J.130MepHLlll D epeXOJl Me )KJlY 3TH MH COCTOHHH 51MH ( nepeXOJl TH!Ia M3) 

!IOKa He o6Hapy)!(e!J. lo H8WHM ):lai!Hb!M 0 6anaHCe HHTeHCHBHOCTefi !!epexo

AOB ( Ta6n • . 5) BbiTeK leT, 'ITO ero HHTeHCHBHOCTb ::; 0,7o/o Ha pacrra):l, 

6) 3HeprH51 pacrrana 

B pa6oTax, rroc lHWeHHbiX Bbi'!HcneHHIO Mace aTOMHbiX Hnep no rrony-

t B t 
3MITHpH'IeCKHM cpopMy.IaM, rrpHBOJl51TC51 anH aueprHH 6eTa-pacrrana Os B 

IStRe 3Ha'!eHH51 290 
1191

, 2598
1201

, 2447
1211

, 3200
1221 

H 2245
1231 

K3B, 

22 



TA.GJIUUA 5 

EaJiaHC HHTCHC14BHOC'rOli ncpeXO)tOB no ypOBllfW ISI fl.. € 

14 cHatJewm .e~g ff np111 pacna.zte 
1810 s ( T,,{ = tos f'f<-~H) 

3Hepl'HH WHTeHCHBHOCTI> 3JI6RTPOHRUit 

~ fPOB~H UCOOX:0110B 38Xl311T 
K3B npH..'<O,l\li-~ yxOAJlllUIX ( ·~) 

I 
Ul>iX 

2067 22,Jt,4,9 4,9t.I 10 ~ 55 
2483 4, 7t.I ,4 I ,0±_0,3 6 6+d,5 

, ""1,5 

2425 I ,9t,O,B 0,4:!:,0,2 7 I..o•7 
' -o,s 

2173 1,8:!:,0,5 26,2t.?,I 5,2:tJ .6 6,3+0,3 
-o,4 

2I38 7 ,It.! ,6 14,l:t),'l I 15;t0 1 J 6 a..0•7 
• -o,4 

209I I2,Iv,3 2,6;t.O, 7 6 6+0,3 
' -

2015 25,9:.t;;,5 5,5t,I,O 6,4±,0,25 

1~59 3,6±).,0 O,Bt_0,2 7 ,3t_D,25 

1)46 6,5t,l ,5 12,5±,3,7 I 13;t.U 1 9 'l,I:t0,5 

lJ37 ll ,5;t.2 ,5 2.5;t.0,5 6,9;t.u ,25 

1925 5,1:!:,1 ,3 r2,2v,6 l 15;t.O ,9 7 ,O;t.0,3 

1442 I9,QV,6 4,0t.I,2 6,9:!:,0,25 

I434 :J,6~,I 2,0!j;,9 7 ,2t,0,25 

13.:$5 II ,3;t.3,6 2,4t,O,H 8,2:t0,25 

1192 4,I;t.I ,2 I?,I~,I 2~8:t0,9 7 ,2:t0,25 

HOB 8,Jj),l 25,7:!:,4,9 3,2:!:,1,2 ?,It,0,25 

IU60,4 .>3 ,2±,5 ,o 4J,2t,10 3,2t,2,4 7 z+0,5 
t -o,3 

1060 6;ti ,5 I ,3;t.O ,3 7 ,6:t0,25 

1000,5 2,6:t,l ,o 0,6;t0 ,2 ?, I}: 17,3 

:J3I t 7 3 ,:-;t.I ,4 7 ,2;t2,I o,.J:t0,5 7 ,8:t0,3 

367,0 I 3;t3 ,2 16±!• ,5 ~ 2,3 ~ 7,5 

o3l ,5 12,6;t.4,2 3.:l;t5 5 ,4;t.I ,'+ 7 1I:t0,25 

02?,0 26;t6 108±.10 I'? ,3±.,2 ,5 6,6;t0,2 

787,6 26:!;.3 5 ,S;t.C, 7 7 ,It,0,2 

599,5 ::.5t,IO 73;t.l5 8,2;t3 ,3 7 ,O;t.0,3 

23 



npo.~tonemte ta61111nw 5 

I 2 ~ ~ ~ 

432,4 tl7j;,:9 l50t.50 ~ 15 ~ 6.8 

356,7 22U:t.70 232t,20 ~ 19 ~ 6.9 

263,0 6t.l.S 8,it.2 ~ 0,7 ? 8,3 

IIB,O 24(}!;.65 235t.20 s 18 ~ 7.0 

0 468 1) 

a) 3ua'leHt1e np HIHTO sa 100% 
1) 3aat~emm nowt~cKLI AAn pa3HOC!II uacc 181os • l8I R.e_ 

Q = ( 3, 04_,!0, 2) M3B 

24 
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B pa6oTe/8/ orrpeaenEHa rpaHHqHaB 3HeprHB rro3HTpOHHoro crreKTpa E 
rp. 

= (175Q+:d00) K3B 1 01KYA8 AITB 3HeprHH pacrraaa 2 17-MHHyTHOrO COCTOH-

1810s B IB t Re ( 
HHB cneayeT 3HaqeHH8 3030+200) K3B, 

V!30M8pHOe COCTOBHH8 521+ B BApe 
179 W ocymeCTBITH8TCH rrpH 3Hep

rHH 2:d1,7 K3B C 

521+~514+ 
T ~ = 5 MHH, H HHTeHCHBHOCTb H30MepHoro rrepeXOAa 

1111 
35% Ha pacrraa , E cnH rrpenrronoJKHTb 1 COCTdBITHeT 

!BI 
qTQ 8H8ITOrHqH~e COClOBHHB ocymeCTBITBIDTCH H B HApe Os H !IpHHBTb 

!jlaKTop 3aaepJKKH FM = 10
4

1 KaK H B 
179 

W 1 TO 3HeprHB H30M8pHOrO 

rrepexoaa (I::; 0 17% Ha pacrraa) AOITJKHa 6biTb MeHbme 10 Ii:3B, f1o3TOMY 

AIT~ 3HeprHH pacrr~Aa 105-MHHYTHOrO COCTOHHHH !BIOs B !BI He Mbl 

!IpHM8HBnH Q = (3040:_200) K3B, 3HaqeHHH fo.g ft 

neHbl HM8HHO AIT9! TBK )ll p83HOCTH M8CC, 

ae 

B) CocTOBHHs 

105-M H H y T H 0 r < l 

1B 1 Re 1 B o 3 6 y )K A e H H bi e 
7~ 106 

c o c To B H 11 g 
1B

1 
Os. 

rrpH 6eTa-pacrra-

!B I 
0CHOBHOMY cocT::JBHHID He 1 xapaKTepH3yeMoMy 75-LJM HeqeT-

7 5 106 

Hb!M !IpOTOHOM 1 corna::::Ho CXeMe HHITbCCOH8 MOJKHO !IpH!IHC8Tb op6HT8ITb 

5/2+ ( 402] . TaKHe t B8HT0Bbl8 Xap8KT8PHCTHKH HM8IDT OCHOBHLJe COCTOH-

HHB Bcex H3BeCTH~x !30TOITOB peHHH c ueqeTH~M A. YpoBeHb c 3HeprHeli 

+ 
118,0 K3B (7/:d ) BBnBeTCB qneHOM Bp8ill8T8ITbHOll !IOITOCW OCHORHOro COC-

( K 5/2 ) 1 
I 41 10 I I 1 I 

TOBHHB = , 8K8B HHTeprrpeT8UHB A8H8 B pa60T8X H ua-

XOAHTCB B cornaCHH <: ABHHLIMH 0 BpamaTeiTbHOll !IOITOCe OCHOBHOro COCTOH-

fBt !BI /!9/ 
HHB He 1 rronyqerHblMH rrpH H3yqeHHH peaKUHH Ta(a ,1ny) He , 

803MOJKHbiMH KE 8HTOBblMH XapaKTepHCTI1K8MI1 ypOBHH :do3 10 K3B 1 pa3-

+ 
pBJK8IDIDerOCH rrepeXO,IOM Y 1451 0 (E1) Ha COCTOHHI18 7/2 5/2 (402] 1 MO-

rr -
ryT 6biTb I = (5/2 1 7/2 1 9/2), f1ocKOITbKY y145,0 coBrraaaeT c 3anep-

JKBHHLIMH Kx -nyqaMH 1 TO ypoBeHb 263 10 K3B BBITHeTCB r!HnbCCOHOBCKHM 

COCTOHHHeM 9/2 9/2 ( 514] 1 CI1ITbHO B036yJKA88Mb!M !IpH pacrraAe 2 17-MH-

HyTHOrO COCTOHH11H ! BIOs BpeMB JKI13HH 3TOrO COCTOHHHH ITO /lBHHblM 

/8/ 
pa60TL! paBHO f ~f = 156 + JO HCeK, ¢aKTOp 38/l8pJKKI1 l!O cpaB!l8!111!0 

26 



c OJlHO'laCT!i'lHOH oueHKOH Bai1cKon¢a F 8 = 110.10
6 

JlJJl Y 145,0 6nn30K 

K <jlaKTopy 3aJlep>KKii F 8 = 1,1·10
6 

aHanorH'lHoro nepex· lila Y 381 18 1 pa3p>I

>KaiOmero COCT051Hiie 496,1 K3B 9/2- ( 514 ] B 
183 Re. 

Haum nccneJlOBaHIHI noATBep>KJlaiOT cymecTBOBaHH•l ypoBHeii 356 17 

(5/2 1/2 [ 541] ); 43214 (1/2- 112 [541] ); 59915 (3/2- 1/2 [541] ); 

86710 (3/2- 3/2 [5321 ); 82710 (1/2+ 1/2 [411] ); 83115 (3/2+1/2 [411] 

+ ,'10 11/ 
H 106014 (3/2 3/2 [ 411]) 1 o6Hapy>KeHHbiX B pa6oTax 1 • 3Ha'leHn>I 

fog ft JlJl>l 6eTa-paCI18Jl8 Ha 3Tii ypOBHii ( Ta6n, 5) BnOJJHe COBMeCT!iMbl C 

yKa3aaaoi1 liHTepnpeTauneii. 

8 pOTBUiiOHHOH nonoce COCTO>!Hii>l 1/2-(541) o6pallla!OT Ha ce6H BH!i-

MaHne Heo6hi'lHbie 3KcnepnMeHTaJibHbie 3Ha'leHii>I naparteTpa nHepunn 

( h
2 

/2J = 3,6 K3B) li napaMeTpa pa3B513hiBBHii>I ( a = 1416), PacqeT no 

BOJJHOBbiM <jJyHKUii51M HHJibCCOHa npnBOJlliT K 3Ha'leHiiJO a= 4 11, .Un>~ napa-

MeTpa liHepU!ill B 3TOH o6naCTii Hllep MO>KHO O>KliJlBTb 2Ha'leH!iH h~/2J • 

•15t-16 K3B, MHTepnpeTaUiiJO ypoBHen 356,7; 43:~,4 li 59915 K3B 1 KaK 

'lJJeHOB pOT8UiiOHHOH nOJJOCN COCTO>!Hii>l 541, 1 CJie)lyeT C'lliT8Tb npaBHJ1b

HOH1 'ITO KpOMe npO'lef'O nOJlTBep>KJl8eT 1i Ha6JJIOJl8BilleecH 60JJblllOe BpeMH 

>Kii3Hii ypoBH51 356,7 K3B T )jl = 96 + 4 aceK) 1 yKa3biE a10mee aa K -3anpe-

llleHHOCTb nepeXOJlOB Ha ypOBHii OCHOBHOH pOT8UiiOHHOH 10Jl0Cbl ( 402 f ) , 

3Ta HeperynHpHOCTb MO>KeT 6biTb 06b>!CHeHa BJlli51HiieM B381iMOJleHCTBii>l 

Kopi!OJJHCa Me >KAY COCTOHH1i51"v11i 1/2- (541) 1i 3/2- (53:~ 1 1 KBK li B CJiy'lae 

183 /24/ " He • ,UencTB!iTen&Ho, ecnH npHHHTb JlJJH Marpn• Horo 3JJeMeHTa 

B381iMOJlei1cTBii51 KopHonnca 3Ha'leHHe 1 noJlC'l!iTaHHoe no BOJJHOBbiM qJyHKUii51M 

HHnhCCOHa 

< [541 1 l/2 I t- I [532] 3/2 > = 415 I 

li JlJJII nHepunanbHoro napaMeTpa o6onx cocTommii: h 
2 /~ J = 15 K3B 1 a TaK

>Ke npeAnonO>KiiTh 1 'ITO B cnyqae oTcyTCTBii51 B3aliMOJlei1:TBii>I Kopnonnca 

COCT05Ifllie 3/2- ( 532] Jie>KiiT Ha 370 K3B Bblllle1 'leM CCCTO>!Hiie 1/2- (5411, 

27 



6 
c o.oHo'laCTH'IHOfi ouenKoil BailcKon¢a F 8 = 1 10.10 .on 1 Y 145,0 6nH3oK 

K 4JaKTopy 3a.oep)KKH F8 = 1,1·10
6 

ananorH'lnoro nepex•>.oa Y 381 18 1 pa3pH

)K8JOWero COCTOHHHB 496 11 K3B 9/2- ( 514 ] B 
183 Re. 

HawH Hccne.QoBaHHH no.oTBep)K.QBJOT cywecTBOBaHH<! ypoBnefi 356 17 

(5/2 1/2 [541] ); 43214 (1/2- 112 [541] ); 59915 (3/2- 1/2 [541 l ); 

867 10 (3/2- 3/2 [532! ); 827 10 (112+ 1/2 [411l ); 8H 15 (3/2+1/2 [411]) 

+ I 10 1 11/ 
H 1060 14 (3/2 3/2 [ 411]) 1 06Hapy)KBHHhiX B pa60T8X , 3Ha'IBHHI1 

fog ft .Ql151 6eTa-paCT18J18 HB 3TH ypOBHH ( Ta6ll, 5) BTI<•llHB COBMBCTHMhl C 

YK838HHOH HHTepnpeTaUHBH, 

B poTaUHOHHOH TIOllOCe COCTORHH51 1/2-[541] o6paWaJOT Ha ce651 BHH-

MBHHB HB06bi'lHbie 3KC11BpHMBHT8!lbHbiB 3H8'IBHH51 rrapa~teTpa HHBpUHH 

( h 
2 

/2J = 3,6 K3B) H napaMeTpa pa3B513hiB8HH 5I ( a = 1 416), p BC'IBT 110 

BO!IHOBhiM rpyHKUHHM HH!IbCCoHa rrpHBO.QHT K 3Ha'leHHJO a = 4 11, Jlns:~ rrapa-

MeTpa HHBpUHH B 3TOH o6naCTH 51.QBp MO)KHO O)KH.Q8Tb 3H8'IBHHR hJ/2J ~ 

"'15 f- 16 K3B, ~HTBp11pBT8UHJO ypOBHBfi 356 17 j 43~ 14 H 59915 K3B 1 KBK 

'lllBHOB pOTBUHOHHOH ITOllOCN COCTORHH51 541, , C!IB.QyeT C'IHT8Tb 11p8BH!Ib

HOH1 'ITO KpOMe 11pO'lero TIOJITBBp)K.Q8BT H Ha6JIJO.Q8BWBB< 5I 60!IbWOB BpBM51 

)KH3HH ypoBH51 356 17 K3B T ~~ = 96 + 4 HCeK) 1 yKa3biBaJOwee na K -3arrpe-

IUBHHOCTb rrepeXO.QOB Ha ypOBHH OCHOBHOH pOT8UHOHHOH IOllOCbi ( 402 t ) , 

3Ta HeperynHpHOCTb MO)KBT 6biTb 06b51CHBH8 BllHHHHBM B38HMO.QBHCTBH51 

KopHO!IHCa MB)K.Qy COCT051HH51"v1H 1/2- [541] H 3/2- [53:~] 1 KBK H B cnyqae 

183 /24/ u 

He • JleHcTBHTBl1bH01 ecnH rrpHHHTb .QllH MaTpHEHoro aneMeHTa 

B38HMO.QBHCTBH51 KopHOllHCa 3HB'IBHHB 1 TIO.QC'IHTBHHOB 110 BOllHOBNM tPYHKUHHM 

HHnbcCoHa 

< [541 1 l/2 1 r- 1 [5:32 1 B/2 > = 4,5. 

H JI!IH HHBpUH8l1bHOrO rrapaMeTpa o60HX COCTOR!!HH h 
2 

/2 J = 15 K3B 1 a TaK-

)KB npenrroJIO)KHTb 1 'ITO B cny'lae oTcyTCTBHH B3BHMO.Qeil•:TBHH KopHonHca 

COCT05IIIHB 3/2- [ 532] !JB)KHT H8 370 K3B Bb!WB, 'IBM C08T051HHB 1/2- [54}] 1 
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TO 3KCITepHMBHT8JibHO HJBHTH~HUHpOB8HHyiD ITOCJIBAOBaTeJibHOCTb ypOBHeA 

COCTOHHHA 541, H 532, dOmHO ITOJiyqHTb ITpH 3HaqeHHK rrapaMeTpa pa3BH-

3b!B8HHH a = 4,2. Opu a rux BbrqKcneHHHX MLI rrpeHe6pernu saauMoaeAcTBH

eM KopKoJmca Memay Yf='OBHHMH poTaUHOHHLIX rronoc op6uTaneA 1/2- [ 541 ] 

K 1/2 ( 530] 1 T8K KaK OHO Ha ITOpHJlOK Crra6ee paCCt-.10TpeHHOf'O BbllllB 

::: [ 541 l 1/2 I :-1 ( 530 l 1/2 > = 0,7 H axcrrepHMBHTarrbHaH pa3HOCTb ypoB

HeA E~[530 1-E~[541 )615 KaB, 

PeayrrbT8TN HBillHX HCCJIBJ10B3HHA IT03BOJIHJIH BBBCTH B CXBMY pacrra-

aa pHA HOBhiX ypOBHeil, a T3K/KB Bl!BpBhiB HHTeprrpeTHpOBBTb HBKOTOpb!B 

paHee K3BBCTHbiB COCTOI HKI'I, 

YpOBH!O 787,6 K3B 1 pa3pHmaiDII!BMYCH B OCHOBHOe COCTOHHHB rrepexo

AO~I nma M 1 + E2 K aac! ·JIH!OllleMyc H 6eTa-nepexon0!\1 c fog ft = 7,1, npK

Haane/KaT KBBHTOBLre xa )8KTepHCTHKK 1
17 

= 3/2+. Han6onee aepoHTHoii 

11HT0p!IpBTIJUHBH 3TOf'O J pOBHH HBJIHBTCH ero OTOmL(eCTBJIBHHB C HHJlbCCO-

+ /11/ 
HOBCKKM COCTOHHHBM 3/2 ( 402 ] , 8 pa6ore 3TOT ypOBBHb paCCI\HlT-

pHiliJ.f!Cil KLlK f'i1MMLl-Bf!6JaUHOHHOe ( (
17 

=1/2-) K OCHOBHOMy COCTO>IHHIO, 

"ITO HOCOBMBCTHI\10 C BJ, rneyKa3aHHbiMH ll8Hl!b!MH, Oo HBillBI\ty MIIBHHIO f'il!\1-

:-.Ia-s116pauvrvr Tvrrra !402 · -!)(22) l ocyrnecrBJI>l!OTCIT npu 3Hepruu 931,7 K3n, 

F'a3p1JL(K3 ypOBHIT 931 ,~ K3B ITpOHCXO/li1T Ha OCHOBHOe COCTOHHHe, CO 31I<l-

qeJl!1BM KBK, 6rr!13KHM ' MYJibTHITOJibHOCTH Tuna E2 ( Ta6n. 3), n TaK/Ke 

cna6Lt!\IH rrepexonaMu y J 00 u y 104,5 na aparnareJibHyro rronocy cocTosrHI1>I 

I /2+ [ 411] . Cnoco6 p<t3p11J(KI1 u 3l!aqeH!1e ro~ft=7,8 JIJI)[ 6eTa-pncrrarw Hrt 

"' /25/ 
aToT ypoael!b, c.1 T£1K/h<' TeopeT!1'fecxiJe pacqeThi, nposeneHHI>re l.l paoore , 

COI'IWCIIO KOTOpLIM Hp11 3!!Bpf'f!l1 930 K3B L\OJI/KHO OCY!llBCTBI151TbC5l COCTOI!f!HB 

l402 1 - 1)(:l2)] 58%+400138%, BriOJIHe COBMBCTHMJ,[ C Hamei\ UHTenpeTAUH

et\, YpoBeHb 1000,5 K3l co 3Ha'cleHueM fog ft"' 8,0 MO/KHO paccMaTpHB2Tb 

KDK poTauuoHHhTH K ypoBHio 931,7 KaB, TaKue me pa3HOCTI1 anepn!i\ Ha6-

JIIOJ1810TC H MBfKilY COC TO HHH HMH !102 f - !) ( 22) l 11 HX IIBpBhll\.111 pOT£1UUOH-

Hh!MU ypOBH>T\1H BO BCB ( IIB'c!BTHbiX HL\pax peHHII. 0TMBTI1M TaKn<e, 'c!TO OT-
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HOilleHH S1 MOMeHTOB HHepUHH 1"'8MM8-BH6paUHOHHbiX H OC iOBHbiX COCTOSIHHii 

He'ieTHbiX S!Aep peHHSI paBHbi: J(,o:rt- Ql22 )] •1,36( 18 ile) ; 1,56( l88Re) i 

J OCH. U5 
1,33( Re) 

187 
1,35( Re). 

YpOBHH c 3HeprHSIMH II08 H 1192 K3B pa3pS1*8IDTCSI TOnhKO Ha Bpa

JllaTenhHyiD rronocy COCTOSIHHSI 1 /2- ( 541) , t{eTHOCTH ~oTHX ypOBHeii OTpH

UaTenhHbl. H B03MO*Hhle 3HS'ieHHSI HX CIIHHOB 1/2 HnH 3/2. TeopeTH'IeCKHe 

181 /25/ 
pac'ieThi, rrpoBeAeHHbie. AnSI Re , rrpeACKa3biBiiK•T, 'ITO rrpH aaeprHH 

1040 K9B AOn*HO peanH30B8ThCSI OAHO'ISCTH'iHOe COCTO~HHe I/2- (530], 

EcnH 9KcrrepHMeHTanbHO HAeHTHcllHUHpoBaHHhiii ypoBeHh l108 K3B oTO*AeCT

BHTh C op6HTanhiD 530 t , TO ypOBeHb 1192 K3B MO*HO paCCM8TpHB8Tb KSK 

'ineH ero pOTSUHOHHOH IIOnOCbi CO CIIHHOM 3/2, DpH Tat.Oii HHTeprrpeTSUHH 0 

IIOnh3YSICb BhiPB*8HHeM AnSI 3HeprHii BpaiUaTenhHhlX yp<•BHeii He'leTHbiX S!Aep 

c K = I /2 H rrpHHHMaSI h 2 /2.J = 15 KaB, rrony'laeM AnSI rrapaMeTpa pa3BSI-

3hiBaHHSI aaa'ieHHe a = 0,87, llnS! aaa.i:IorH'IHhiX rronoc (530 t ) B S!Apax 

16'3 Er 16'5 E 6 /26/ 
H r 3KCIIepHMeHTSnhHO HSiiAeHHbie B pa 01'e 3HS'IeHHSI 

a = 0,56 H 0,53 COOTBeTCTBeHHO. 3TOT ciJaKT MO*eT •:ny*HTh apryM~H

TOM B IIOnb3y BblllleH3no*eHHOii HHTepnpeTaUHH, 

llnSI 6onee Bh!COKOpacnonomeHHb!X COCTOSIHHii BO l'v HOI"'HX cny'laSIX OA

H03H8'iHO OIIpeAeneHhl KBSHTOBhie XapaKTepHCTHKH, Cpe! H 3THX COCTOSIHHii 

ypoaeHh 2867 K3B oTnH'IaeTCSI ManhiM aaa'leHHeM fog ft , BoaMO*Hbie 

KBaHTOBhie xapaKTepHCTHKH I" = (1/2, 312)-. PaapS!AJ>a aToro ypoBHSI 

IIpOHCXOAHT Ha BpaiUaTenhHYID nonocy 1/2- (541) , Ha 80CTOSIHHSI 3/2- [532) 1 

I /2- [ 530 1 H Ha ApyrHe ypoBHH c oTpHuaTenhHoii 'leTHO•:ThiD. EcnH npeAno-

no*HTb 0 'ITO B 3TOM COCTOSIHHH eCTb npHMeCh OAHO'I8C1H'iHOI"'O B036Y*Ae

HHSI 3/2- ( 521] 0 TO CTSHOBHnOCb 6bi IIOHSlTHblM Manoe 3HS'ieHHe fog ft~5,5, 

TSK KSK 6eTa-rrepeXOAbl n 1/2 -[521]: p3/2- (521) THIIS It U , CneAyeT TSK-

*e OTM8THTb 0 'ITO 3HS'IeHHe OTHO!lleHHSI IIpHBeAeHHb!X Bt!pOSITHOCTeii IIepe-

XOAOB 0 pa3pS1*8IDIUHX ypOBeHb 2867 K3B HS ypOBHH BpS!l(STenbHOii ITOnOCbl 
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B(MI, y2267) . 
~--.;._--:•0;35+0,2 1 6m1aKo K aHa'leHHI01 O)KHJ:J.aeMoMy no npa-
B(MI, y2436) . -

BIW8M f.nan1: 

B ( L = I ; 3 /?, 3/2 .. 3/2 I/2 ) 

B ( L =I ; 3/2 3/2 . , I/2 I/2 ) 
= 0,4. 

· Bbi!lleH3nO)Ke'HH8SI HHTenpeT8UHSI ypOBHSI 2867 K9B He npOTHBOpe'IHT CXeMe 

HHnbccoHa anSI npoTOHHI>IX cocTOSIHHfi: pa3HOCTb oaHo'IaCTH'lHbrX ypoBHefi 

+ 3/2 [ 521] 11: 5/2 [402] cocTaBnSieT = 3 M9B (anSI (3 = 0 123), 

B aaKniO'IeHHe aBT :>pbr Bbrpa)Ka!OT CBOIO rny6oKyiO 6naroaapHOCTb 

K.H. fpoMoBy a a coaaaf He ycnoBHH anSI BbiiTOnHeHHSI 9THX HccneaoBaHli:H1 

a T8K)Ke aa ueHH~e COB3T~ H o6cy)Kt:leHHe pa6oT~, A.3. Xp~HKeBH'ly aa 

noCTOSIHHY!O noaaep)KKY 1 HHTepec K pa60Te, H ,JII. n SITOBY a a none3Hbie 

t:lHCKyccHII, ABTOpbr TaK;Ke 6naroaapHbi H. nonaxoBofi H M. ¢nopeKOBofi aa 

nOMO!llb npH o6pa60TKe ~neKTpOB, 0t:lHH H3 8BTOpOB (A,JII.A,) 6naroaapeH 

3, CTaxype 3a none3Hb!E KOHCyl!bT8UHII, 
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