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Bee,lleHHe 

Pa.llHOSKTHBHbiit aaoTon 
141

:-;d 

H 38XB8T8 Op6HT8JibHbiX sneKTpOHOB 

Ill 
( T ~~ =2 ,42 'I ac ) nyTeM 

npeBp..!W8eTCSI B IUpr , npH 

MeCTO B036y:lK.lleHHe HeKOTO"JbiX SI.llepHbiX COCTOSIHHit 1 ~ 1 Pr , 

+ f3 -pacna.lla 

STOM HMeeT 

0THOCHTenbHO H3Jiy'leHHSI 
141

:-;d K HSCTOSIWeMy BpeMeHH H3BeCTHO Cne.llyiO

Wee, noaHTpOHHbiit p8C£18.ll 14 t:';d.VJ>r npOHCXO.llHT H8 OCHOBHOe COCTOSIHHe 141 Pr , 

+ /2/ 
rpaHH'IH8SI SHeprHH {3 -cneKTpa F.rp • 79()-'- 20 lt9B • 

B pSI.lle pa6oT H3y'lancSI cneJtTp y -ny'lelt, conpoeO:lK.llaiOWHit pacna.ll 141 Nd • 

PeaynbTSTbi HccneAoeaHHSI y -cneKTpa, nony'leHHble HeJtoTopbiMH aeTopaMH, 

npe.llcTaeneHbi a Ta6n.l. BH.llHM, 'ITO .llSHHble paaHbiX pa6oT o y -ny'lax 
141 

Nd 

He ecer.lla cornacyiOTCSI Me:lK.lly co6olt. 

0TMeTHM, 'ITO pSI.ll HHTepecHbiX .ll8HHbiX 0 B036y:lK.lleHHbiX COCTOSIHHSIX 

141 Pr H nocne.llyiOWeM llbiCIIQ'IHli8HHH y -ny'lel 6biJI nony'leH 11 peaJtUHSIX 

. /4/ /5/ 
Heynpyroro pacceSIHHSI .lleltTOHOB H HeltTpOHOB l41pr ( d, d, y) , 141Pr (n, /, y) ·, 

H npH KynoHOBCKOM 8oa6y:lKLieHHH SI.llep. 141 Pr HOHSMH aaoTa
16

• 
11

. Ha cxeMe 

(pRe .3) npHlle.lleHbi ypoliHH 141Pr , eoa6y:lK.llaeM&Ie npH nepe'IHcneHHbiX npo~teccax. 

HeKOTOpbie sJtcnepRMeHTbi 6blnH noceSiweHbi Hccne.lloeaHHIO y - y - coll

na.lleHRit npH pacna,lle 
141 

Nd HJIH IICJ!e.ll. 38 KYJIOHOBCKRM B036y:lK.lleHHeM 
111

Pr , 

C yeepeHHOCTbiO MO:lKHO CK838Tb, 'ITO cne.llyiOWHe y -ny'IH o6p83YIOT 

K8CK8.llbi: (yl50) (yll45); (yl50) (y980); (Kxl(yl145); <Kxl(yl300). 
/2/ 

HaT"'coenaAeHHil"' (yiSO) (yl300) Meaee .llOCTOllepao MO:lKHO'C'IHT8Tb, 

'ITO HMeiOT MeCTO T8K:lKe 'COB£18.lleHHSI' y -ny'leA C F.y "' 260; 420 H 630 lt9B 

3 



c y -ny'!aMII c I·~ y = 880 KaB
17 1 

Pl!ilOM 8BTOpOB 9TH y -ny'!H He 6blnH 

o6aupy)KeHbl. 

2, npenapaT 

Vl30TOn 141 Nd B H8WIIX 113MepeHIIl!X H8XO!liii1Cll H8pl!!ly C !lpyriiMII p81lii01130-

TOU8MII B COCT8Be HeOJlHMOBOJI <i:Jp8KUHII, KOTOp8l! XpOM8TOrpa<i:JII'IeCKII OTJle/1l!I18Cb 

OT npOJlyKTOB 0611y'!eHIIll Cd - MIIWeHII 6biCTpbiMII npOTOH8MH ( F. p "' 660 MaB) 

BpeMl! 06ny'!eHHll MIIWeHII COCT8BI1lll10 2 '!8C8 0 XHMH'!eCK8l! 06pa60TK8 o6ny'!eHHOJI 

MHWeHH Jl11HI18Cb OK0/10 2 '!8COB, 

npenap8Tbl Jl11ll Y- II {3 -cneKTpOMeTpOB npHrOTOBI1l!I1HCb Bb!UdpHB8HHeM 

amoeHT8 M8C/1l!HOJI KIIC110Tbl H8 AI- DOJli10>KKR, PaaMep HCTO'IHIIK8 Jll1ll {3 - cneKTpo

MeTpa: 0,5 X 15 MM np11 T011IllHHe U0Jli10>KKH 5 MK, 

noMIIMO H30TOII8 
141 

Nd <i:JpaKUHll COJlep>K8118 H30TODbl HeOJliiM8 C M8CC0Bbi~H 

'IHcnaMH A=137-140 H 11x JlO'!epHHe aKTHBHOCTH. PaaaeneHHe ¢paKUHH no uaoTo-

U8M He IIpOH3BOJlH110Cb, 

3.np116opbl 

V!ay'!eHHe rSMMa-cneKTpa HeOJlHMOBOro npenap8T8 npOBOJlH110Cb npH IIOMO

Illll raMMa-cneKTpoMeTpa c c.., (Li l -neTeKTopoM, B pa6oTe HcnonbaoBanHcb aBa 

3 
aeTeKTopa KoaKcllnbHoro Tllna c 'IYBCTBHTenbHbiMH o6'beMaMH 5 11 12 eM , 

06a aeTeKTOpa HMenH paapeWSIOillYIO CIIOC06HOCTb 4,5 K9B ( H8 y - 11HHHH 

1332 K3B 
6° Co ) : 

AMnnHTY JlHblll aHanHa ocymecTBmmt:ll2048- KaHanbHbiM aH<lnHaaTopoM., 3Hepre-

TH'!eCK8l! K811H6poBK8 cneKTpOMeTpa IIpOH3BOJlii!!8Cb no y -nHHHl!M Ra C' 

KanH6poBKa aeTeKTOpoB no a¢¢eKTHBHOCTR ocymecTBnHnacb no y -ny'!aM 

22
• 
2~a • 

46 
Sc H 

169 
Yu I norpeiiiHOCTb B onpeaeneHHH HHTeHCHBHOCTH 

rSMMa-nyqell 113-38 HeTO'IHOCTH K811H6pOBKH JleTeKTOpOB DO ~<i:J<i:JeKTHBHOCTH < 10%, 

Y'I8CTKH CIIeKTpa aneKTpOHOB BHyTpeHHeJI KOHBepcHH14~d HCC/1eJlOB8Hbl 118 

M8rHIITHOM 6eTa-cneKTpOMeTpe C JlBOliHOll JlByKp8THOA <i:JoKyCHpOBKOA ny'!K8 

H8 yron 7T y'T, npH60pH8SI paapeW810Ill8SI CIIOC06HOCTb 6bll18 0,22% npH CBeTOCH/1e 

.. 0,1% OT nonHero TenecHoro yrna, 
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HaMepeHHe Hanpll*eHHOCTH MarHHTHoro nona cneKTpoMeTpa ocyn 

aoM Haepaoro peaoaaHca. To'!HOCTb B onpeaeneH1111 aHeprull KOH 

llpH 3TOM He xy~e 0,1%, 

4,3KCIIepuMeHT811bHble pe3YI1bT§Tbl 

PeaynbTaTbJ Rawnx uccneaoBaRIIll raMMa-cneKTpa ( puc, 1 

Hbl B Ta6n. 1. nony'!eHHble aaHHbie MO*HO Cp8BH11Tb C peaynbT8'I 

apyrux aaTopoB, CBeaeRusr o y - nyqax c F • 145· 1126· 1 
y ' • 

xopowo cornacyiOTCll c npeawecTBYIOWHMH uccneaoBaHHliMH, B pa 

16,11 
30B8 H .Qp, COo6waeTCSI1 'ITO y -KBSHTbl C hv • 980 K9E 

141 
paapSI.QKoll Boa6y*aeHRoro ypoBHll Pr , B HawHx naMepesH~ 

MeCTe B Y -CII6KTpe B8XOaHTCSI CHI1bH8SI nHHHll E • 980 K& 
y 

• 5 153 'lac ) , noaToMy MbJ MO*eM aaTb nHwb oneRxy HRTeRCHiliR< 

141 
F.y • 980 K9B Nd , KOTopaH 6hlna nony'leRa ny~M Bbi'IHTaf 

HHTeHCIIBHOCTH 

HHTeHCHBHOCTH 

y -11HHIIH 
139 

Nd 

y -11HHHH F. 
y 

113 06IlleA HHTeHCHBHOCTR nH 

139 
980 KaB Nd Y'IHTb!Bana 

1l HOMY cooTaoweaaiO HRTeRCHBHocTell I 
0 

I 1 npR pacnaae 
ygs · y 706 

11HHHll r = 706 K9B B H8WHX H3MepeHHSIX 6bll18 OaHHO'IHOll ), 
y 13 6 7 I 

B RexoTopblx pa6oTax ' 
1 

C'!I!TaeTcH, 'ITO np11 paapSI.QKe 
141 

COCTOSIHHJI Pr HMeiOT MeCTO y -nepeXO.Qbi C F. • 2f 

630 i 880 K9B, 

llJHM8HCKOlll
2

l 

151 

y 
3TH nepexoabi Re 6bli1R o6Hapy*eHbl B pa6oTe E11p 

181 
B B pa6oTe Kenepa II rpaCCOMa I B pa6oTe EyK 

IIOB8 1 KOTOpble H3y'!ana cneKTp y -ny'!ell npa Boa6y*aeRHH y 

B peaKUHH \ n, n ). y -nepexoa c E "' 880 K3B T8K*e 

o6Hapy*eH 
y 

B Hawax H3MepeHHSIX He 6bmo aaMe'!eao YKaaaHHbiX BbiWe y 

6 6 
13, 7 . BHTeHCIIBHOCTb KOTOpbiX COOTBeTCTBOB8118 bl aaRHbiM pa OT 

PeaynbT8Tbl BCCneaoBSHHSI CIIeKTpa aneKTpOHOB BHyTpeHRell I 

IIOI1y'!eHHbie 118MB, npHBeaeHbl B Ta6n, 1, 0TaenbHbie KOHBepCIIOHH~ 

BeaeHhJ sa ·pnc. 2. 

5 
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E y 880 
171 

K3B PsHIOM asTopoB 3TH 

2. npenapaT 

y -nyqa He 6blnH 

B HBWHX H3MepeHHSIX H8XOllHflCSI H8p!!llY C ,opyrHMH pallHOH30-

HeOllHMOBOi! ¢paKUHH
1 

KOTOp8!1 XpOM8Torpa¢eqecKH 0Tllengn8Cb 

qeHHSI Cd - MHWeHH 6bJCTpbiMH npOTOH8MH ( F. p 
= 660 Masl 

~WeHR COCT8Bfl!lfl0 2 '18C8 1 XHMH'IeCK8SI o6pa60TK8 o6ny'leHHOA 

KOflO 2 '18COB. 

ng y- H {3 -coeKTpOM6TpOB npHrOTOBfl!lflHCb BblrldpHB8HHeM 

KHCrJOTbl H8 AI - DOllflO)I{KH, PaaMep HCTO'IHHK8 llfl!l {3 - cneKTpO

M npH TOfllllHHe rJOllflO)I{KH 5 MK, 

ona HI Nd ¢paKilHSI COll6p)l{8fl8 H30TODbl H60llHM8 C M8CC0Bb1MH 

,oo'lepHae aKTHBHOCTH. Paaaeneaee ¢paKUHH no eaoTo-

OCb. 

a.npa6opb1 

MMa-cneKTp8 HeOllHMOBOrO npenap8T8 DpOBOllHnOCb npH DOMO

eTpa c Ge (Li) -aeTeKTOpoM. B pa6oTe ecnonb30sanecb asa 
3 

flbHOrO THrJ8 C 'IYBCTBHTeflbHbiMH 06'beM8MH 5 H 12 CM , 

ena paapewaiOmyiO cnoco6HoCTb 4 15 K9B ( Hay - nHHHH 

): 

naa ocymecTBnHnt:!l2048- KaHanbHbiM aaunasaTopoM., 3aepre

posKa cneKTpoMeTpa npoaasoaanacb no y -nHHHHM Ra C' 

KTOpOB no a¢¢eKTHBHOCTH OCyllleCTBflHfl8Cb no y -ny'I8M 

H 
169 

Yl> , norpeli!HOCTb B onpe,oeneHHH HHTeHCHSHOCTH 

38 HeTO'IHOCTH K8flH6pOBKH ,oeT6KTOpOB DO 9tPtPeKTHBHOCTH < 10%, 

KTpa sneKTpOHOB BHyTpeHHeA KOHBepCHHI4~d HCcnellOB8Hbl H8 

neKTpOMeTpe C llBOi!HOA llByKp8THOA tPOKyCHpOBKOA ny'IK8 

pa6opHast paspewaiOmast cnoco6HOC'I'b 6blna 0 1 22% npH caeTocene 

oro Tenecaoro yrna. 
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HaMepeaae H8DpH~eHHOCTH MarHHTHOrO nonS! coeKTpOMeTpa ocyweCTBflSI6TCSI MeTO

AOM HAepaoro pe30H8HC8. To'IHOCTb B onpeAeneHHH 9Heprail KOHBepCHOHHbiX flHHHil 

DpH 9TOM He Xyl4<e 0,1 %. 

4.3xcoepaMeHTanbHbte pesynbT8Tbi 

PesynbT8Thi aawex accneAosaaail raMMa-cnexTpa ( puc. 1 ) npeACTaane

Hbl B Ta6n. 1. nony'leHHble A8HHble M01KHO Cp8BHHTb C pe3yflbT8T8MH pa6oT 

Apyrax asTopos. CseAeHast o y - ny'lax c F y • 145; 1126; 1146 a 1291 K9B 

xopowo cornacyiOTC!I c npeAWeCTBYIOIUHMH accneAOB8HH!IMH. B paGoTax Anxa

/6,7/ 
30B8 H Ap, coo6maeTCH1 'ITO y -:S:B8HTbl C hv "' 980 K9B CBH38Hbl C 

141 
pa3pSIAKOil B036y1KAeHHOrO ypOBHH B aawax H3MepeHHHX aa aToM 

189 
• 980 K9B Nd Tli • 

Pr , 

E -cDeKTpe H8XOAHTCSI CHflbH8H flHHHSI y MeCTe B y 
"' 5

1
58 '18C ), nosTOMY Mbl M01KeM A8Tb flHWb OlleHKY HHTeHCHBHOCTH y -nHHHH 

141 
F.y • 980 K9B Nd , KOTOp8H 6htn8 oony'leHa DyT&M Bbi'IHT8HHSI BKfl8A8 

189 
HHTeHCHBHOCTH y -nHHHH Nd 

HHT9HCHBHOCTH 

H3 06llleA HHTeHCHBHOCTH flHHHK. Jlong 

139 
y -nHHHH F. • 980 K9B Nd y'IHTbisanacb no assecT-

y 139 /9/ 
HOMY cooTaoweHaiO HHTeacasHocTeil I ygao I I y 706 npa pacnaAe Nd 

flHHHH r = 7Q6 K9B B H8WHX H3MepeHHHX 6htn8 OAHHO'IHOll ), 

y /316 7/ 
B aexoTopblx pa6oTax 1 C'laTaeTCst1 'ITO opa paspstAKe soa6y1KAeHHbJX 

141 
COCTOSIHHll Pr HMeiOT M6CTO y -nepeXOAbl C F. • 26Qo. 860; 420; 

y 

630; 880 K9B, 3TH nepeXOAbl He 6blna o6aapy1KeHbl B pa6oTe BapiOKOB8 H 

llJHM8HCKOil/
2 / 

/5/ 

/8/ 
H B pa6oTe Kenepa H rpacCOM8 • B pa6oTe ByKapeaa H no-

DOB8 1 KOTOpble H3Y'I8flH CDeKTp y 

B pe8KilHH 

o6aapy1KeH 

n, n )I y -nepexoA 

141 
-nyqeJI npa soa6y~AeHHH yposaeA Pr 

c E • 880 K9B T8K1Ke He 
y 

B aawax H3MepeaaBX He 6blno aaMe'leao yxaaaHHhiX BbJWe y -neaail 1 

/3 7 I 
HHTeHCHBHOCTb KOTOpblX COOTB6TCTBOB8fl8 6hl A8HHbiM pa60T 

1 

PeaynbT8Tbl HCCneAOB8HHSI CoeKTpa aneKTpOHOB BHyTpeHHeil KOHBepCHH 1 

nony'leHHble H8MH 1 opeseAeHbl B Ta6n. 1. 0rAeflbHble KOHBepCHOHHble flHHHH DpH

selleHbl aa ·pee. 2. 

5 



5, 06cylKA91!H9 3KC119pHM9l!T811bl!hiX pesynbTBTOB 

CxeMa pac11ana 
141 

N d ... 141 Pr He cnolKHBB1 oHa BKniO'iB&T TPH 

B036y)l<A9HI!hiX ypOBI!ll 
141 

Pr C 3!!9pl"'Hl!MH 14514; 1126 H 1291 13 K3B (pHC,3 ), 

/3/ 
B pa6oTe UH6ynbcKol! H MapKe A0110I1HHTenbHO B cxeMe conepJKHTCB yposellb 

C aHeprHell 880 K3B, KOTOpb!ti:, OAH8K01 Mhl He !IpHBO.llHM B upennaraeMOl! CXe-

Me{ pHC, 3 ) !10 C006p8l!(ei!Hl!M1 llpHBe)leHHb!M BbiWe • .LlaHHble 0 y - y -CO'B-

l!B,llei!Hl!X B 141 Pr 110ATBeplKABIOT pasMeill&HHe y -11epeXOAOB MelKAY yKasaHHLIMH 

Ha cxeMe yposilliMJr. 

121 
B pa6oTe 110KB3BH01 'ITO 11PH pac11ane HINd J.4Ip, f3 -nepexo-

llbl 1!8 ypOBHH 0 1126 ; H 1291,3 K9B HMeiOT paspewei!Hb!l! THil, 0CHOBH08 

COCTOlii!H9 smpa HI Pr HMeeT CllHI! 5/2, 'ITO H3B9CTBO H3 011b!TOB 110 
69 82 

napaMarBHTBOMy pe3BH8HCY H 110 H3y'leHHIO CB&pXTOHKOII CTpyKTypbl 8TOMHOI"'O 

/11/ 
CI19KTp8 9TOI"'O HAPS • no MOAenH o6ono'leK OCI!OBHOe COCTOliHHe 141 Pr 

HBT9pDp9THpyeTCll K8~ HM9IOWee XapaKTepHCTHKH d 
5

1.
2 

, OcHOBHoe cocTOliHHe 

MaTepsacxoro HApa 
141 

Nd 
• /1,2,3/ 

XapaKTepHsyeTCll KBK COCTOlii!He d 
3/2 60 81 

'ITO 110llTBeplK)l89TCll p83p9W9HBLIM xapaKTepOM 6era-nepexoAa MelKny ocHOBHbiMH 

COCTOl!HHliMH Ul N d H l4l Pr • 

141 
nepBOMY B036yJKA&I!HOMy COCTOBS:HIO Pr C F. = 145,4 KBB OAH03H8'1BO 

11pH11HC8Hbl X8p8KT9pHCTHKH g 
712 

, B 11011b3Y 'lero CBHA9T8nbCTByeT BpeMll 

JKHSHH sToro cocTOUHll H senx'IHBB npHM&CH E2-cocTasn5110meA B M1-11epexone 

c hv = 14514 K9B. 

/2/ 
B pa6oTe 5HpiOKOBa H UJHMBHcxol H3-sa paapeweaaoro xapaxrepa 

f'3 141 
-11epeXOAOB Nd H8 ypoBHH 1126 H 1291 13 · K9B 110C119AHHM1 HCXOAll B3 

OAHOi!:BCTH'IBOl! MOA911H o6ono'leK1 6binH ycnOBHO 11pH11HC81!bl X8p8KT9pHCTHKH. 

/3/ 
d 8 ; 2 H sli , cooTBeTCTBeBHO, B pa6oTe UH6ynbcxoA H Mapxe 1 a TaKJKe 

/6/ + 
B pa6oTe Anxasosa 11 np. ypoBHIO 1281,3 xsB rrpH11HCBI!bi xapaKTepHCTBKB 5/2 , 

171 
XOTSI B 6onee nosnaeti: pa6oTe Anxasos H np. 6binH He CTOnb ysepesbi B aToM. 

8011pOC 0 KBBHTOBWX X8p8KTepHCTHK8X ypOBBel! 1126 H 1291,3 K9B liBIJSIIJCll 

OCHOBHb!M B H8Wel! pa60T9, nocKOIJbKY Mbl HM&eM A8HI!bl9 06 HHT9HCHBHOCTSIX 

y -ny'lel!: H K -KOHBepCHOI!HbiX IJHHHII rrepeX0/105 1 KOTOpb!MH pa3pSilK8IOTCSI 

o6CyJKnaeMbl9 ypOBHH 1 TO Mbl M01"'11H BblliCHH'l'h BOilpOC 06 Hit Myi1bTHI1011bHOCTSIX, 

121 
Hs-sa paspeweHHoro xapaKTepa ~ -nepexona Ha yposeHb 1291,3 KsB 

rrocnenHeMy MOJKHO 11pHnHcaTb xapaKTepHCTHKH { 1/2, 3/2 1 5/2 )+. 

6 

• 
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npeAI10110li<9HBe 0 X8p8KT9pBCTBK9 1/2 +' p93KO 11pOTBBOpe'IHT H8«511) 

COOTHOlll&HHBM M9lKilY BHT9HCHBBOCTliMH Y -nyq;el! H K -KOHBepcP. 

11epeXOAO'B 1281,3 H 1146 K9B 1 KpOMe TOrO 9T8 X8p8KT9pHCTHK8 RC 

171 
pa6oTe Amtasosa H AP· 110 KynoHoBCKOMY sos5yJKA9BHIO sroro Jl 

+ 
npa xapaKTepHCTBKBX { 3/2 I 5/2 ) ypOBH!I 1291,3 K3E 

nepeXOA C Hero B OCHOBH09 COCTO!II!H9 6y.oeT HM9Tb Myi1bTH11011bHO 

npHB!IB aror ljlaKT, Mbi nony'IHI1Ii MynbTH110nbHocrs Y -DepeXOAOE 

H 1125,6 K9B { Ta6n. 2 ) , 3TH pesynbT8Tbl I103BOI1BIOT HBM 11pH11 

1291,3 K9B X8p8KTepHCTHKH 

7/2 )+. 

I" 3/2+, 8 ypOBHIO 1125,6 K9B -

npoBeAel! 5anaHC HI!TeBCHBI!OCT811 B CX9M9 p8Cl18A8 
141 

Nd ... 

' 
H8 OCHOBBHHH IIBWHX llBHHb!X 06 HHT9l!CHBHOCTSIX y -11epeX0/10B1 T 

saa'ieBB!I IV f /. '\l+ nns paspemeHHoro [-l -nepexona B OCH08HOl 

IH Pr H /lBHHb!X 06 HHT9HCHBI!OCTH ,~+ -11epeXOI18 1 ycpeAK9HHb 

/2,3/ 
TBM pa!)oT { !Ipt!H!Ii1H1 'ITO KOscpljJHUH9HT C'19THOCTH 8HHHrHI1!11l 

/213/ 
'i&BHB B pa«Sorax paaea 2 ) • Ha cxeMe { pac. 3 ) rrpsse.aellbl 

saceneaaocrsx yposael! 
141 

Pr H3 paCIIBAB 141 Nd 1 a Tax 

lo!)
0 

It AIJB COOTBeTCTSy!OWHX fJ -11epeXOA08, HeCK011bKO 388bl 

'leBHSI log
10 

It )11111 # -nepeXOA08 HB ypOBHH 1126 H 1291 13 X9 

c aeTO'IKOCTbiO 8 onpeAeneaus napusanbHoro nepao~a nonypacnana 

OTHOCHT9nbHO (3+ -K311y'I&HH!I, { 8 '18CTHOCTH1 eCnH npHBliTb pe~ 
1101 + 

118K8 H Ap. . ( I {3 + • { 1 19 - 0 13 ) % ) 1 TO 8811B'IHKbl Jog II 

'f3 -rrepeXOAOB Ha ypOBHII 1126 R 1291,3 KS8 «5yAyT - 5,01 'ITO 

paKTepao AnSI paspeweaaoro (3 -pacrrana ) • 

Ioa rt Ana i3 -nepexoAa sa •ypoaeab 14514 xs: 
10 

3aa'lesse .. 
syeT ero xaK aarrpemeaBblll nepexoA1 ao crerrea& sanpeTe yxasar& 

CKOnbKY B KB'IeCTBe cpyHKilBR «5bin8 HCIIOI1b30B8B8 cpyHKilllll 

CaoAcraa snettrpoMarauraoro I - sarrpemeaHoro nepexona c h. v • 

Meli<AY COCTOBHHIIMH g I H d I o6eyJKAalOTCll 8 pa6ore raar, 
1 2 5 2 

5anaBC HBTeBCHBHOCTel! II03BOnl!eT HCltiJ!O'IHTb AIJSI ypo8HII 11 

xapaxrepscrstts, xpoMe ( 3/2 + una 5/2 + ) • • 

CnenaeM BeClt011bltO 38Me'I8HBA OTHOCHTenbKO npapon~ ypOBB' 

fiApO 
141 

xapaxTepHo TeM 1 'ITO y aero nonHOCTbiO aano: Pr 
39 82 

posHall o6onoqxa N = 82 } • nosTOMY MOli<!!O AYM8Tb, 'ITO lip 

7 
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5, 06CYlKA9HH9 3KCll9QHM9HT8llbHbllt pe3YllbT8TOB 

aAa 141 Nd ... 141 Pr He CllOlKH8ll0 OH8 BKn10'189T TpB 

QBHSI 141 Pr C 3H9pf'Hl!MH 145,4 i 1126 H 1291,8 KSB (pHC,8 ), 

/3/ 
CKOlt H MapKe JlOll0llHHT9llbHO B CX9MQ COAeplKHTCll ypOBQHb 

K3B, KOTOpb!H, OAHBKO, Mbl He npHBOllHM B npeanaraeMoi! Clt9-

coo6pali:9HHl!M0 npHB9Jl9HHbiM Bb!W9, .llaHHble 0 y - y -COB-

Pr noaTaeplKJlBIOT paaMell{eHHe y -nepexoaoa MelKt:tY yKa3aHHbiMI1 

Mil:, 

I noKa3aHo, 'ITO npH pacnaae 141 Nd _!,41p, {3 -nepexo-

1126 i B 1291,3 KSB HMeiOT paapeweHHblll THn, 0CHOB.II08 

1• 1 Pr HMeeT CllH.II 5/2, 'ITO H3B9CTHO 113 OnbiTOB no 

69 82 
pe3aHaHCY H no H3Y'I9HHIO CB9pXTOHKOll CTpyKTypbl 8TOMH0f'O 

/11/ 141 
·apa , no MOJl9llH 000ll0'19K OCHOBH09 COCTOSIHHS Pr 

ll KBJ<' HM910W99 xapaKT9pHCTHKH d 51.
2 

• 0CHOBH09 COCTOHHae 
• /1,2,3/ 

.pa 141 Nd xapaKTepH3yeTCl! K8K COCTO!IHH9 d 
312 

60 81 
TC!I pa3peweHHbiM xapaKTepoM 6eTa-nepexoaa MelKay ocHOBHbiMa 

141 
Pr. H 

141 
030ylKA9HHOMY COCTOl!HHIO Pr C F: = 145,4 KBB OAH03H8'1HO 

T9pHCTHKH g 
712 1 B UOnb3Y 'lero CBa)l9T8libCTByeT Bp9Mll 

H aenii'IHHB npHMeCH E2-cocTaansrowelt a M 1-nepexoae 

K3B. 

/2/ 
EHp!OKOBa H LUHMBHCKOI 113-38 pa3peweHHoro xapaKTepa 

141 Nd H8 ypoBHH 1126 H 1291,3·K9B nocnet:tHHM1 HCXOAll 113 

OAsllH o6ollo'!eK, 6hrnH ycnoBHO npanHCBHbi xapaKTepHCTHKH. 

/3/ 
, cooTBeTcTaeaHo. B pa6oTe UuoynbCitoll H MapKe , a Tait>Ke 

/6/ + 
oaa H np. ypoBHIO 121:11,3 K3B npanacaHbi xapaKTepHCTHKH 5/2 , 

3JlHeil pa6oTe Allxa3oB H AP· 
111 

6hillH ae CTOllb yBepeaw B aToM. 

KB8HTOBblX X8p8KT9pHCTHK8X ypOBHell 1126 H 1291,3 KSB !!BllllnCl! 

pa6oTe, nocxonblty Mbl HM99M Jl8HHbl9 00 HHT9HCIIBHOCTl!X 

K -KOHBepCHOHHbiX llHHHll nepeXO,llOB1 KOTOpbiMH pa3plllK810TCl! 

'pOBHH, TO Mbl MOrnH Bbll!CHHTh BOnpOC 00 Hit t.tynbTHnOnbHOCTl!X, 

121 
Horo xapaxTe.pa ~ -nepexoAa Ha ypoaeHb 1291,3 xaa 

HO llpHUHC8Tb XapaKTepHCTHKII ( 1/2, 3/2 1 5/2 )+, 

6 

• 

. ·~·· 

.• i.;\·. 
~~ 

.~,. 
1 It~ 

111 

,), 

'r, 

il 

npeAnonoll<eHHe o xapaxTepHCTHKe 1/2 + • pe3xo npoTHBope'IHT aat5nronaeMbiM 

COOTHOW9HHl!M M9lKAY HHT9HCHBHOCTl!MH y -nyqel! II K -KOHBepcHOHHbiX nHBIIll 

nepeltOAOB 121:11,3 H 1146 KSB, KpOM9 TOrO 9T8 XapaKT9pHCTIIK8 HCKni0'189TCll K B 

171 
pa6oTe Anxa3oaa H Ap. no xynoHoBCKOMY B03oylKA9HHIO sToro ypoBHll. 

npa X8p8KTepHCTHK8lt ( 3/2 1 5/2 )+ ypOBHll 1291,3 K3B npliMOll 

nepeXOA C Hero B OCHOBH09 COCTOl!HH9 6y lleT HM9Tb MYllbTHnOllbHOCTb THUS M }, 

npiiHliB 9TOT cjlaKT, Mbl nony'IHnii MYllbTHnOllbHOCTH Y -llepeXOAOB C hv "' 1146 

II 1125,6 KSB ( T80ll, 2 ) , 3TH pe3ynbT8Tbl n03BOnliiOT H8M npHnHC8Tb ypOBHIO 

1291,8 KSB xapaKTepHCTHKII 

7/2 )+. 

[ 11 3/2+, 8 ypOBHIO 1125,6 KSa- ( 3/2, 5/2, 

npOB9Jl9H C5all8HC HHT9HCIIBHOCTell B CX9Me pacnana 
141 

Nd ... !4! Pr 

H8 OCHOB8HIIH H8IllHX Jl8HHblX 00 HHT9HCIIBHOCTliX y -nepeXO.llOB, T90p9TH'19CKOrO 

3H8'19HHll IV , J W l+ All!! pa3p9Ill9HHOrO (~ -nepeXO,lla B OCHOBH09 COCTOl!HH9 
< I ~ 

If! Pr H ,llaHHbiX 00 HHT9HCHBHOCTH ,1+ -nepeXOA8 1 ycpeAH9HHbiX no pe3yllbTa

/2,3/ 
TaM pa~OT ( npi!Hl!nH, "'TO KOacjlljJHIIII9HT C'19THOCTII aHHHrHllSIIliiOHHOrO 113ny-

/2,3/ 
'lsRHll B pat5oTax paBeH 2 ). Ha cxeMe ( pac. 3 ) npaBeAellbi AaHHbie o 

3acelleHROCTSIX ypoBHell 
1
•

1 
Pr a3 pacnana 

141 
Nd , a T8KlKe aenR"'HHhl 

lo~0 It Anll COOTB9TCTBYIOillHX {J -nepeXOAOB, HeCKOnbKO 3aBblUI9HHbl9 3Ha-

'19HHSI log
10 

It nns (:3 -nepeXOAOB Ha ypOBHH 1126 a 1291,3 KSB CBl!3aHbl 

c HeTO"'HOCTbiO B onpeneneHRII napuaanbaoro nepaona nonypacnana ,., Nd 

OTHOCRT9libHO f3+ -a3ny"'9HRll. ( 8 "18CTHOCTR, ecna UpRHSITb pe3ynbT8T,no-

/10/ + 
naxa a np. · ( 1 f3 + • ( 1,9 - 0,3 ) % ) , TO aenB"'HHbl log 19 It AllH 

j3 -nepeXOAOB Ha ypOBHJI 1126 • 1291,3 KSB C5yAyT - 5,0, 'ITO B9C&M8 Xa-

paxTepHo nns pa3peweHHoro {3 -pacnana ) • 

3aa"'!eaae loa ft )lnH {3 -nepexona aa •·ypoBeHb 145,4 KSB xapaxTepa-

" 10 

3yeT ero KaK aanpeweHHbill nepexon, ao cTeneHb 3anpeTa yKa3aTb Henb3ll, no-

CKOnbKy B K8'19CTB9 cPYHKilHR C5bin8 HCUOllbSOBaBa cjlyHKilHSI pa3p. 

CBollcTBa snettTpoMarHHTHoro I- 3anpeweHHoro uepexona c h. v • 145,4 KSB 
/12/ 

M&ll{AY COCTOliHHIIMH g I H d I o6eylKAAIOTCH B pa6oTe ral!repa H AP· 
7 a s a 

EanaBC RHTeBCHBHOCTeA U03BOnSieT HCKniO"'HT& )lnB ypoBHll 1146 KSB BCe 

+ + 
XapaKT&pHCTHKH1 KpOMS ( 3/2 HllH 5/2 ), • 

CAenaeM HeCKOnbKO 3AM9"1AHall OTHOCRT9nbHO upapOAbl ypoBB&I! 
141 

Pr • 

s:Inpo 
141 xapaKTepao reM, "'TO y aero nonHOCTbiO aauonae.sa aei!T-

N • 82 ) , nosTOMY MOlKBO AYM8Tb 1 'ITO UpR Het5onJ>IllJIX 

Pr 
69 82 

poaaaH ol5ono"'tta 

7 



> ...... 

B030YMA9HHRX ypOBHH Oy.QyT HM9Tb OAHO~aCTH~HYID npHpOAYo CBH3aHHYID C B036ym-
f'O 

A9HH9M 59- npOTOHa. napa HHMHHX COCTORHHA- d 3; 2 H g 7;
2

- XOpOWO H3B9CTHa 

H no psay coceaaax no z gaep ( He'!!!THo-MaccoBble sapa 
39 

Pr, 
37 

La 
1 33 

Cs
1 

6 I Prn ! 68 F. 0 ) ' 

Bos6yMA9HHhie coCTORHHs 141 Pr c !C* > IMaa MoryT Ob!Tb KaK OAHO'IaCTH'I-

HhiMH UpOTOHHhiMH1 T8K If CBH3aHHbiMH C B030yM.QeHH9M HeifTpOHHOA OOOUO~KH 

189 La 
57 82 

N = 82. MHTepeCHO OTM9THTb, 'ITO y COCe.rtHero HApa BTOpOe 

H3 B030YMAeHHhiX COCTORHHA paCnOUO)!<eHO T8KMe BhiCOKO - 1430 KSB. B ·TO me 

BpeMH H Iloa6ym.rteHHe HeATpOHHOH OOOnO~KH,CBR38HHOe C pa3pb!BOM napbl, 6y.rteT 

HM9Tb SHeprHID Bb!We 1Maa( CP8BHHM C S036yMA9HHbiMH COCTOSIHHHMH 1370 KSS H 

950 KSB y R.Qep 
141 

38 f'e 88 
148 Nd 

eo 88 

< 2,50 Mas, csgsaaHhlX c paapbi-

, a y qeTHOf'O Sl.rtP8 
140 

38 f'e 82 , llD-BH.QHMOMy, BeT COCTOHHHA 
/14/ 

SOM napb! S HeATpOH~OA o6onO~Ke • 

CocToHHniD 1291 ,3 Kas Mhi npHnHChisaeM xapaKTepHCTHKH d 
8 
I 

2 1 T.e. npa-

/6 7/ poaa aToro yposHSI HOCHT o.rtHonpoTOHHhlA xapaKTep. Ha pa6oT Anxasosa H .rtp. ' 

BhiTeKaeT, ~TO KYUOBOSCKH S03oyM.QeHHhiA yposeBb 1291,3 KSB pa3pS!lK89TCSI nepe-

XOAOM B OCHOSHOe COCTOSIBHe, AnSI KOTOporo F = B(E2) axcn/ B(E2) e.p. -3,6, 

nocxonbKY npaMecb E2- MYnhTHllOUbBOCTH .rtns nepexo.rta 1291,3 xaa ceA~ac 

HeH3SeCTH8 1 TO Mbi Be MOMeM .rteT8UbBee paCCMOTpeTb npapo.rty OOCyM.QaeMOI'O 

ypOBBR, XOTSI peayUbT8T AnX830B8 H .rtp., S IIpHBIIHlle, Be HCKUID~89T npHMeCH 

B COCTOHBHH 1291,3 KSB KOUUeKTHBHOf'O B036yM.QeBRH, 

+ + Ma llpHBe.rteBBhiX XapaKTepHCTHK .QUH ypOBHSI 1125,6 KSB- (3/2 HUH 0/2 ) 

Mbl He MOMeM C.rtenaTb 0AH03H8~HhiA BhiOOp, XOTH B8 nepBhiA B3f'UHA MOMHO 

6hino 6hr OTAATb npe.rtno'!TeHae 1 " = 6/2+, npapOA8 STOI'O COCTOHHHH He HCH8, 
/6 7/ 

Y Anxasoaa H ap. ' ana nepexona chv = 1140 xas npaso.rtHTCH 

F = B(E2) axcn.l B(E2) s,p. =1,2, Ha Haw ssrnaa.aTOT pesynbTBT xapax-

TepasyeT cxopee nepexoa c hv 1146 KSB , ~eM IIpHMOA nepeXO.Q C ypOSHSI 

1125,6 KSB B OCHOBHOe COCTOHHHe 141 Pr 

B saKniD~eaae aaTophr BhipaMaiDT rny6oxyiD 6naroaapaocTb H.A.neoenesy 

38 Shi.rteneHHe !l>paKIIHH BeO):lHM8 , 

8 

• 
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JJ.YT HMeTb OAH0'18CTH'IHYIO npapo.Qy, CBHaaHHYIO C aoa6ylK

pa HlOKHHX COCTOHJIHJ!,.. d 6 j 2 H g 7; 2- XOpOWO aaaeCTHS 

z RAep ( He'I~THO-MSCCOBbl& H.Qpa 69 Pr, 67 La 
1 66 

Cs 1 

OHHHH l4l Pr C F* > 1Maa MOI'YT 6biTb K8K O.QHO'I8CTH'I-

CBH38HHblMH C aoa6ylK.Q9HH9M H&i!TpOHHOJ! 060nO'IKH 

189 La 
57 82 

MeTHTb, 'ITO y COC9AH9I'O H.Qp8 BTOpOe 

HH pacnonoJI<&HO T8KlK9 Bb!COKO ,.. 1430 KaB, 8 ·TO lK& 

TpOHHOJ! 060nO'IKH 1CBHa8HH09 C paapb!BOM napbl 0 6y.QeT 

ISB ( Cp8BHHM C 
I 

aoa6ylKA9HHbiMH COCTOHIIHHMH 1370 KS8 H 

68 r. 88 ' 
148 Nd 

60 88 
, a y '18THoro H.Qpa 

My, H&T COCTOHHHJ! < 2,50 Mas, canaaJIHbiX c paapbt-

6onoqxe 
1141

. 

SB Mbl npHnHCbiB89M X8p8KT9pHCTHKH d S/ 2 1 T.e, npH-
/6 71 

oaHonpoTOHHhtl!. xapaxTep. Ha pa6oT Anxaaoaa H ap. ' 

aoa6yJKAeHHbtl!. ypoaeJib 1291,3 xaa paapnlKaeTCH nape-

-3,6. JIHe, ann KOTOporo F • B(E2) axcnl B(E2) •·P· 
ynbTHnanbJIOCTH ann nepexoaa 1291,3 xaa cel!.qac 

JKeM .QeTan&Jiee paccMoTpeTb npapoay o6cyJK.QaeMoro 

nxaaoaa H ap., a npaanane, ae acxniO'IaeT npaMeca 

onneKTHBHOI'O B030YlKA8HB 51, 

8KT9pHCTHK .QnSI ypOBHH 1125,6 KSB- (312+ HnH ~12+) 

HOaHS'IHb!l! Bhl60p, XOTH H8 nepBbiJ!. aai'nH.Q MOlKRO 

8HH9 I " = 512+, npapOA8 STOI'O COCTOHHHR He RCR8, 

H nepeXOA8 C hv = 1140 KSB npHBO.QHTCR 

2) s.p. =1,2. Ha Haw aarnR.Q.STOT peayn&T8T xapax-

c hv = 1146 xaa , 'leM npHMol!. nepexo.Q c ypoaHR 

CTOHHHe 141 Pr 

bi BbrpalKaiOT rny6oxy10 6naroaapHOCT& H.A.ne6eaeay 

ARMS, 

8 

• 

' 

nHTEPATYPA 

1. B.C.JllKenenoa, n.K.nexep, B.O.Cepreea •• CxeMbl pacna.Qa pa.QH08KTHBHbiX 
., 

H.Qep, A > 100'. Ha.a. AH CCCP, M-n, 1963 I". 

:l, E.H.BapiOxoa, H.C.WHMaacxaR. Has. AH CCCP ( cep lj!Ha), ~ 
1402, (1963). 

3. E. Cybolska, L. Marqoera, Noel. Plays., 14, 177 (1959 /60). 

4. B. Cohen and R. Price. Phys. Rev., 123, 283 (1%1). 

5. B.A. Byxapea, B.H.nonoa,· H.aepaas ljlaaaxa, 1 , 443 ( 19tl5 ) • 

6. Jl.r.Anxaaoa, K.H.Epoxaaa 11 H.X.neM6epr. Has. AH CCCP ( cep. cflaa), 

~ 1363 ( 19t13 ) • 

7. Jl.r.Anxaaoa, K.H.Epoxaaa a H.X.neM6epr. Has. AH CCCP ( cep. ljlaa 

~ 139 (1965), 

8. D.R.Koehlerand J,T.Grissom. Nocl.Phys., 84,235 (1966). 

9. K.rpoMoa, )l(,)l(enea, B.Kanaaaaxoa1 IO.Mapeea, Jl,XpacToa. 

np. 11 Teaacbl aoxnaaoa XY1 eJKero.aaoro coaewaaas no s.aepaol!. 

cneJ.tTpocxonaa a cTpyxType H.Qpa1 Mocxaa1 1966r. Ha.r:t. • Hayxa ' 1 

M-n,1966r. cTp.SO. 

10. H.Polac, W.Schoo, B. Schram, R. Girgis, R. Van Lleshoot. Noel. Phys., 5, 271 (1958). 

11. J, Baker, B. Bleaney. Pros. Phys. Soc., 68A, 936 (1955), 

12. J. S. Geiger, R. L. Grahm, I. Bergstrom, F. Browu. Nitcl. Phys., 68, 352 (1965). 

13. n.A.Cnaa, H.M.Baa.r:t. Ta6nHitbl xoeljlljlanHeHTOB BRyTpeaael!. JtOBBepCHH 

y -HanyqeBHB. B KHHI"8 .. raMMa ... ny'IH , • Ha.r:t, AH CCCf I M-n. 1961 r. 

14. n.H.A6ecanawBHnH, )1(,)1\enea, B.r.KanaBHHKOB, H.nHnTaK, Y.Haaapoa, 

H.Yp6aaen. 

npenpHBT OHHH 

9 

P8-3348 , Jly6aa 19t17 r. 

Pyxonac& nocTynana. B aa.aaTenloCXBI oT.aen 

24 Mas 1967 ro.aa. 



.... ... 

-0 

'.fa6n:~gal 
:uAHHUE o r -JIYl!AX v; 8JiKcTPOHAX ;.SHYTPJ:;HHE:L •• ~OHBEPGVIa Nd •u 

• 1/ ~ ~ AP•/IO£/Koen:ep ~ AP~ A8HH8fl paooTa 
.... , .... E~p!OKOB il /.l,p./21 i.J,!16:[3Il>J~?fl ITOJI8K J.:;j~ 

v, ,u.p. 
rm 

r, I I * E I I* E I I* E I * E YK3& YOTH 'yj,;,, yoTH Yl<,& YorH 
y ""' 

y "..1. I 
I k OIH Y oiH YoTH 

I. 38(Kx)4I20 38(KX) 6rOO 38(KX) 22200 - - - -
2. 145 r2 145 ro.3 r45 280 r46 - 145,4 85±r5 -
.3. 420 20 420 .37 - - - - - - -
4. ~roq~ J4I6 5IO(r± ) 590 :.IO(y:t: Jr040±70 5II(r.±) - - - -
5. 880 41 880 7.3 - - - - - - -
6. - - - - - - - 980 L 24 -
7. 

1140 { ~140i14 
nz6±1 100±4 li25,6 lOOJBE roo*** r40 

II5U{ 140 8. II40±10 II46±1 40 II45,9 41±4 28±3 

9. 1300 82 I300 92 noo±1o 7.3±5 1293±1 72±4 I291,3 :.9:!;:5 44±4 

5 3xcrrepHMeHT6AAHHe ~aHHHe 00 HHTeHCHBHOCTHX y -nyqel B paOorax12,J,rO,S/ HaMH rrepecqmraHij 

B rrpe,D;ITOJlOJ:eHHH, qro ly 1128+ ly 1148 =140 OTHOCHT • e~HHL(, B COOTBeTCTBHH C HameR paOOTOR. 

naHHHe 0 Y -nyqax B pa0oraxf2,J,IO/ rronyqeHH Ha CTHH~HJlJlHUHOHHHX crreKTpOMerpax, a B paOore/8/_ 

ITpH ITOMOIIIH Ge(Li) ,D;eTeKTopa. I y B paOore/B/ rrpHBe~eHH 0e3 rronpaBKH Ha :$!JeKTHBHOCTb pe-

Y -nyqeR ,JteTeKTOpOJ.t. 

55 llpHHHTO 3a rOO OTHOCHT. e,D;HHHU; :JED llpHHHTO 3a rOO OTHOCU. e~HHHL(. 

T a 6 JI 0 g a 2 

,nAHHbiE 0 ;{03c1>1>11U1i.C:HTAX BHYTPEHHE)i ~WHBEPCHH r -ll8PEXO,i:.l0B 141
Nd 

3 ak Teop x 1oi:3 /I3/ Bb!BO,IL 0 
hv KBB I I ak " 10 J.JI 1::2 ;,13 Myn:&TVIHOJI:OHOCT }' OTH k ~ OTH iWCh 

II25,6 100 roo (2,0±0,2) 2,06 1,45 9,7 :n + (E2) 

II45,9 41±4 28±3 (I,37±U,28 2,0 1,41 9,3 E2 + (.H) 

1291,3 59±5 44±4 Li Li I,l 6,5 llpViHflTO: :iH 



11111111' 
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0 .. 

, 

,-

... ... 

~· ~-·# I ~'- L~~ I LU.J J.'t:J .:::ou 1.'1-b - 1.'1-~,'1- b:> ... D -
_s. 420 20 4~0 _57 - - - - - - -
4. :>10(f~ )416 SlO(r± ) 590 :,IO(r± )1040±70 5II(r . .~o) - - - -
5. 880 41 880 73 - - - - - - -
6. - - - - - - - 980 L. 24 -
7. 

1140 { 
rr26±1 100±4 !I25,6 :wo!ef roo**~£ 140 

Il5U{ ~14otr4 8. 140 
II40±10 II46±I 40 II45,9 41±4 28±3 

9. 1300 82 1300 92 noo±rc 73±5 1293±1 72±4 ~291,3 :,9:!:5 44±4 

~ 3xcnepHMeHTaxLHHe ~aHHHe 00 HHTeHCHBHOCTHX r -nyqe« B paOorax12,J,IO,B/ HaMH nepecqHTaHij 

B npe~IJOJIOJ:eHHH, qro ly 1121+ ly 1141 =140 OTHOCHT. e~HHU, B COOTBeTCTBHH C HameR paOOTOB. 

laHHHe 0 y -nyqax B pa0otaxf2,J, 10/ IlOJiyqeHH Ha CTHHL{HJIJIHUHOHHHX CIJeKTpOMeTpax, a B paOOTe/B/_ 

npH ITOMOIIIH Ge(Li) ~eTeKTOpa. I y B paOOTe/B/ IlpHBe~eHH 0e3 nonpaBKH Ha 3!fxPeKTHBHOCTL pe-

rHCTpaliHH Y -nyqett ~eTeKTOpOI.!o 

~~ llpHHHTO Sa rOO OTHOCHT. e~HHHU; ~~ii llpHHHTO 38. rOO OTHOCHT. e~HHHL{. 

·&it 15 '7 rrn : 2 

T a 6 JI ~ y a 2 

;uAH!lliE 0 r~03~Cll~iUI/i:LHTAX BHYTPEHHE;ii :WHBEPCH11 r -ll8PEXO,ll0B 141
Nd 

3 ak Teop x rot> /I3/ BbiBOJ-4 0 
hv K3B I I ak " 10 IJI 1::2 ;,13 Mym:, TIIJH OJI:OH OC TV! y OTH k OTH 3JCII 

II25,6 roo 100 (2,0±0,2) 2,06 1,45- 9,7 iill + (E2) 

II45 ,9 41±4 28±3 (I,37±U,28) 2,0 1,41 9,3 E2 + (•H) 

1291,3 59±5 44±4 hl hl I,l 6,5 l1pviHHTO: :H 
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