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Hm1rnue eoa6ylKA0HHbl0 COCTOflHHfl Ae<jlopMHpoeaHHblX f!Aep C HeqeTHblM A 

Hell,IOXO OIIHCbJBaJOTCfl Ha OCHbee npeACTaeneaua 06 OAHOKea3H'laCTH'{HblX ypoeHSIX 

H Cefl3aHHblX C HRMH poTaUHOHHblX nonocax. nonyqeaue aKcnepHMSHTanbHblX aaHHblX 

06 ypoeHSIX TaKHX flAep ealKHO Anfl COIIOCTaeneHHfl C Teopuell H Anfl AanbHellwero 

. ee pa3eHTHfl, 
IU 

PaauoaKTHeHblll H3OTOII Ho ( T ½ = 33 + 1 MHH) uccneAoeanc.fl PMOM aeTo-
/1-3/ /1 / - . IG9 

poe , ToT nepeblM o6HapylKHn 33-MHHYTHYIO aKTHeHOCTb Ho IIPH 
IU 

o6ny'leHRR Tb a - 'laCTHUaMR C aaepruell 48 Mae, CymecTeoeaaue aToro H30-

Tona 6hmo 
/2,3/ 

noaTeeplKAeno.e nocneAYIOlllHX pa6oTaX npu H3Y'l0HHH cneKTPa KOH-

eepCHOHHblX aneKTpOHOe, B pa6oTe 
IG9 

/2/ 
6bma enepeh10 npeAnolKeHa cxeMa pac_na-

aa Ho 
/4/ IG9 

EoprrpHH H AP, uccneAOeanu eoa6ylKA0HHb10 COCTOflHHfl Dy npH 06-

ny'leHRH IDS Tb npoToHaMH C aaepruell 8-12 Mae H ASllTpOHaMR C aaepruell 12 Mae, 

HMH 6bm o6HapyJKeH H30MepHblll ypoeeHb 11/2- [505j ( T ½ .. . 115 :!: 10 MCeK), 

a TaKlKS IIOATeeplKASHa CXeMa eoa6ylKA0HHblX ypoeaell poTaUHOHHOii .nonOCbl OCHoe

Horo COCTOflHHfl IDS Dy ' npeAnOlKSHHafl e pa6oTe 
121

• 
. U9 /5/ 

faMMa-nyqu, conppeoJKAa10mue pacnaA Ho , uayqanucb nerapAOM u AP, 

npu IIOMOlllH y - cneKTpOMeTpa C KpRCTannoM Nal (Tl). 

Ha6moaanucb xapaKTepHbie 
/1-3/ 

Y - nyqu, paHee 06aapylKeHHb1e e pa6oTaX • 

Hau6onee nonHble ceeASHHfl O cneKTpe KOHeepCHOHHblX aneKrpoHoe, eo3HH

KaJOlllRX npu pacnaAe IU Ho , 6bmH nony'leHbl e pa6oTe 
161 

npu uayqeHHH ap-

6ueeoll H ronbMHeeoll <jlpaKUHil:, ebJAeneHHblX H3 npoAyKTOe o6nyqeHHfl Ta - MH-
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• /6/ 
we1m npoToHaMH, 

B cxeMy pacnana 

EP 
159 

660 M3B. ABTOpaMll 6bm BBeneH psm HOBblX ypOBHeli 

Ho 

B HaCTOSillleli pa6oTe 6binll nccnenoBaHbl cneKTpbl aneKTpOHOB BHyTpeHHeli KOH-
159 

Bepcnn n y - ny,iefi Ho • 

J,lCTO'lHHKll, B Ka'leCTBe liCTO'lHHKOB Mb! liCnonb30BanH npenapaTbl ap6HSI ll 

ronbMIIH, BbineneHl!bie xpoMaTorpa¢11'leCKll ll3 TaHTanoBOli Ml!Wellll, o6ny'leHnoli npo

. TOHaMH C 3H.eprHeli 660 MaB. <t>paKUHSI KaJKnoro penKoaeMenbHOro aneMeHTa, Bbl

nenenHoro H3 TaHTanoBoli M11weHH, conepJKHT HecKonbKO (no 8-10) uei1TpoHoneqm

UHTHbIX ll30TOnOB 3TOro aneMeHTa. <t>paKUHSI ronhMHSI npll 3TOM conepJKllT 'leTbipe 
• 159 

H30Tona c 6nH3KHMI! ( .. 0,5 qaca) nepuonaMH nonypacna,na: Ho 
168 

Ho 

IH Ho ll IU Ho • B CBS13ll C 3THM nng llCCnenoaaHHSI 
189 

y - cneKTpa Ho Mb! HC-

nonbaoBanH npenapaTbI ronbMHSI, Bbin~neHHbie Ha· ap6neBoli cppaKunn. Hccnenyn y -

cneKTpbI npenapaTa ronhMHSI, BbinenenHoro 'lepe3 paa noe BpeMn nocne KOHUa 06-

nyqennn, Mb! llMenn B03MOJKHOCTb naneJKH0 BbinenllTb y - ny,m, npHHanneJKaIUHe 
159 

Ho 

· 11cTO'll!l!Kll nnsi y - CileKTpoMeTpa roTOBHnHCb BbinapllBaHlleM aKTl!BHoro 

pacTBopa, nonyqenHoro nocne xpoMaTorpa¢nqecKoro paanenennn, Ha anIOMllHlleBy!O 

cponbry, a nnn f3 -' cneKTporpacpa - aneKTponnT11qecKnM ocaJKnenneM Ha nnaT.llHO-

BYIO npoBonoqKy nnaMeTpOM 0, 1 MMo 

IlpHoOpbI H 9KCIIepHM8HT81IbHble peaynbT8TbI 

Hay'lenHe y - cneKTpa ronhMHR, BbineneHnoro ua ap6nn, npoBonnnocb npn 

nOMOillll raMMa-cneKTp0MeTpa C Ge.(Ll) · - neTeKTOpOM K0aKCllanbHOro Tllil8 

('lyBCTBnTenbHbili 061,eM 12·cM
3

) c paapewaromeli cnoco6HocTbIO .. 4,5 KaB._ AMnnn

TYnHbili aHanua ocymecTBnnncn 2048 -, KananbHbIM aHanuaaTopoM. 

B raMMa-cneKTpe ronbMllSI, CHSITOro B TaKllX ycnoBllRX, Ha6nronanllCb B oc-
159 158 

HOBl!OM y - nyqu, B03HllKa!Ollllle npll pacnane Ho ll Ho • 8 3TOM cneKTpe 

B npHHUllne non}KHbl 6bmll TaKJKe npOS!Bl!TbCR y - nHHllil UT Ho • OnHaKo Mb! 

He Ha6nronanH B H8Wl!X onbITaX Cl!nbl!blli y - nepexon !GT Ho C h II = 276 K3B, 

/5/ . IDT 
ll3BeCTHbili no pa6oTe ' rne y - cneKTP MOH0H30TOnH'leCK0ro npenapaTa Ho 

H3y'lancn Ha CUHHTIInnSIUII0HHOM y- cneKTpOMeTpe. Cl!nbHblli nepexon C h 11 • 

326 K3B noqepnero 
157 

Dy , KOTOpbifi cocTaBnneT 95% Ha pacnan, B cneKTpe npo

HBnnncn o'lel!b cna6o. 
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'-I T06b! llCKnlO'lllTb BKnan 
158 

Y - nnHnfi Ho B y - cneKTpe HaMH 6bma 

cnnTa cepnn y - cneKTpOB ronbMllHHeBoro npenapaTa, Bbinenenaoro ll3 ap-

6nsi cnycTn 4 'laca nocne BbIXona nocnennero. B aToM noenaoaTe aKTllBHOCTb 159Ho 

npaKTll'!eCKll OTCyTCTBOBana. TaKaSI cepnsi cneKTPOB T8KJKe nana B03MOJKHOCTb llCKn!0-
161 180 

'Ill Tb BKnan 'll30TOl!OB Ho ll Ho , Cllnbl!bie nllHllll K0TOpb!X nponBllnHCb B y -

cneKTpe O'leHb cna6o. Bb!nll npllHRTbl .TaKJKe BO BllllMaHne naHl!bie 0 
158 181 180 /7-9/ 

Ho ' Ho ll Ho. ony6nllKOB8HHbie B pa6oTax • 

y - ny'lax 

159 
PeaynbT8TbI nccnen0Banru1. y - cneKTpa Ho . npnBeneHbl B Ta6miue 1 ( K0-

159 
nonKa 9). Ha pnc. l ni)HBen en yqacToK y- cneKTpa Ho 

CneKTp KOHBepcnoHHbIX aneKTpoH0B 169 Ho ll3y'lancn Ha Tpex 6eTa-cneKTpo-

rpacpax c onHoponHbIMll MarHllTHbIM noneM. 3neKTpOHbI perncTHpoBanucb cpoTonnac

TllHKaMn THna P-50 MK. Bbma HccnenoBaHa o6nacTb B HHTepBane aHeprnfi OT 20 

no 3600 KaB npn pa3pemarouieli cnoco6HocTn npn6opoB 0,05-0,07%. OTHocnTenbHbie 

llHTeHCllBHOCTll nllHllli KOHBepcuoHHbIX aneKTpOl!OB onpenennnllCb no nnoTHOCTH no-

/10/ 
'lepHeHllSI MeTonoM, onncaHHbIM B pa6oTe , c TO'IH0CTb!O 20-30%. fpanynpOBKa 

no aHeprllnM npoBonnnaCb no KOHBepCHOHHbIM nHl!llRM 
160

Ho , aaeprHH KOTOpbIX 
/11-13/ 

ll3BeCTHbl c TO'IHOCTb!O 0,02% • 3aeprnn aneKTpOHOB onpenennnaCb pacqeT-

HbIM MeTOJJ.OM Ha Bbl'lllCnllTenbHOli M8lllllHe • MllHCK-2". TO'IHOCTb onpenenel!llSI aHep

rnn B 1!8WllX OnbIT8X He xylKe 0,05%. 

PeaynbT8Tbl nccnenoBaHllS! cneKTpa KOl!BepcHOHHblX cneKTpOB npencTaBneHbl 

B Ta6nm1e 1, OcaoaaaneM nnsi npunncaaun nepequcneHHbIX B Ta6nnue l y - ne-
159 

pexonoB K pacnany Ho 6bmn cnenyromne aKcnepHMenTanbHb1e nannbie: 

a) 11HTel!CllBHOCTb K0l!BepcnoHl!blX nllHllli paCCMaTpHBaeMblX y - nepexonoa 

y6brnana B cneKTporpaMMaX. npenapaTOB ap6un II ronbMllH c nepnonoM nonypacna

na 30 MllH < T 1 /"L. < 1 qaca, CKOpOCTb y6bIB81lllR llHTeHCHBHOCTll nHHllli oueHHBa

nacb no nnoTHOCTll noqepHeHHSI B nocnenoBaTenbl!O 3KCnOHllPOBaHHhlX cpoTonnacTlll!Kax, 

6) TTo p83HOCTH 3Heprl!H •nHHl!li Kt - L
1 

,-L
11 

u-L
111

- ycTaH8BnllB8nocb
1 

'ITO 

y - nepexon npoHcxonnT; B sinpe nncnpo3nn ( z .. 66 ) • 

B) TTplll!llManncb BO BHHM8Hlle peaynbT8Tbl HccnenoBaHllSI 
169 

y - cneKTpa Ho. 

Orrpe~eneHHe MYllbTHII0IIbH0CTH JI - rrepexo~0B 

- L ,-L - u -L -mrnun c Te-
1 /14>1 III 

opeTll'leCKllMll OTHOWeHl!SIMll Koacpcjmu11eHTOB KOHBepCllll nnsi paaHblX MynbTlllloneli, 

CpaBHHBan oTHoweaue llHTeHCllBHOCTeli K1 

Mb! onpenennnn MynbTHilOnbHOCTll y - nepexonoB c aHeprHHMH 31,4;56,6; 

'II 
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79,9; 100,6; 121,0; 132,0; 136,5; 159,:a!; · 173, 1; 177 ,6; .!53,0 11 309,6 K9B ( Ta6n,2), 

MynbTHilOilbl!OCTH 11eKOTOpblX na 9THX nepeXOAOB H PHAa Apyrnx nepeXOAOB TaK

JKe 6hinH onpeAenel!bl nyTeM cpaBl!el!HH 9KCnepnMel!TailbHblX OTl!OWeHiiil: I k / I y 
/14/ 

C TeopeTll'IeCKllMH aua'lel!HHMH a k (Ta6n, 3), 

.. TTp11 a11annae 
159 

y - cneKTpa Ho Mb! He 0611apyJKnnn aaMeTHoro npeBbI-

wel!HH OTl!OCHTeilbl!Oil: Hl!TeHCHBHOCTH a1111nr11nHUl!OHl!OrO Ill!Ka ronbMHeBoro npenapa

Ta, BhIAene1111oro na ap6nH cpaay nocne BblXOAa nocneA11ero, uaA oT11ocnTenb11oil: 

l!l!Tel!CHBl!OCTblO a111111rnn11u1101111oro IlHKa B HCTO'l!!HKe ronbMl!H, KOTOpblH 6b!Il BbIAe

nel! na ap611H cnycTH 4 '!aca. 3ToT q>aKT noaaonHeT CAenaTb aaKilIO'lel!ne, 'ITO ero 
. IU 

Hl!Tel!CHBl!OCTb lie .npeBhIWaeT 0,1 % OT non11oro 'IHCna pacnaAOB Ho • 

CxeMa pBCIIaJia 
161 

Ho 
IU 1e9 ' , .: 

TTpeAnaraeMaH HaMH cxeMa pacmna Ho ➔ Dy nao6pa>KeHa Ha pnc,2, B na-
, /2 6/· 

BeCTHOi1 CTeneHH OHa HBnHeTCH pa3BHTl!eM cxeMbl, npeAilOJ!<el!H on B pa6oTaX .' , 

n B npeAenax own6oK sKcnepnMeHTa yAoaneTBOpHeT aHepreTn'leCK~MY 6anaHCY n 

6anaHCY HHTeHCHBHOCTeii. 
159 

CnnH OCHOBHOro COCTOHHHH 8T Ho 92 HenocpeACTBeHHO He H3MepHilCH,' Cxe-

Ma ypoaHeil: Hnm,ccoHa AilH 67 npOTOHa npeACKa3bIBaeT COCTOHHHe 7 /2- [ 523] 
. 181 165 

llei1cTBHTenbH01 y HAep Ho n Ho, HMeIOllll!X 67 npOTOHOB, 9KCnepnMeHTanb-

HO onpedeneHbl Cill!Hbl HX OCHOBHblX COCTOHHHii, paBHbie 7 /2, TaKHM o6paaoM MOJK

HO npeAilOilOlKHTb, 'ITO OCHOBl!Oe COCTOHl!He HAPa 
189

Ho 

7 /2- /523/. KaK Mb! ya11nnM Hl!JKe, npn aHan11ae pacnaAa 

IIMeeT xapaKTep11CTHKH 

159 
Ho yAaeTCH nony-

'IHTb AOilOilHHTeflbl!bie apryMeHTbl B Il0Ilb3Y SToro. 
159 

Dy 
68 98 X~paKTep!!CTHKH OCl!OBHOrO COCTOHl!HH onpeAenmoTCH nocneA-

HUM He'leTHblM 11eiiTpOHOM, no cxeMe HnnbCCOHa 93-ii Hei1TpoH AOnJKel! HaXOAHTb-

CH B COCTOHHHH 3/2- [ 521] • TTpencKaaa11ne cxeMbl HnnbCCOl!a nonTaep>Kna-
/15/ 

eTCH peaynbTaTaMH H3MepeHHH ilonopeca , KOTOpbli1 11enocpenCTBeHHO H3Me-

pnn cnnH OCHOBH.oro COCTOHHHH 
159 

Dy ( I = 3/2) • 

B TaKOM cny'!ae 6eTa-nepexon 
159 

Ho B OCHOBl!Oe COCTOHl!l!e 
159 Dy OKa3bI-

BaeTCH AB8lKAhl aanpemeHHblM (2 u) 
159 

• Facnan Ho MOJKeT 6h1Tb ocymeCTBilHTb-
159 

CH, rnaBl!blM o6pa3oM, 'lepea aoa6yJKAe11ne OAl!O'laCTH'll!blX ypoa11eii Dy H CBH-

aal!l!b!X c HHMH poTaUHOl!l!blX nonoc (11a COCTOHl!HHX 3/~- [ 521] ; 5/2+ [ 642] 

5/2-[523] ). 
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/2 6/ 
Han6onee Hl!Tel!CHBl!bie nepeXOAbI 56,6 n 79,9 KSB no pa6oTaM ' onpe-

AenmoT nono>KeHne nepBblX ABYX poTaUHOHHblX ypOBHeA OCHOBHoro COCTOHHHSI 

3/2- [ 5211 • CymecTaoaa1111e STHX ypoa11en TaK>Ke 6bmo nomraep>KAeHo peaynbTa
/4/ 

TaMH pa60Tbl Boprrpn11a H Ap. • B HaCTOHlllee BpeMH HeT COMHeHHH, 'ITO npH 
159 

pacnaAe Ho 

!!Oro COCTOHHHH 

B036yJKAa!OTCH poTaUHOHHble YPOBHH BKillO'IHTeilbHO AO 7 /a. OCHOB-

3/2- [ 521] • YpoBel!b co CilllHOM 9/2 STOA nonOCbl Ha6n10Aanc11 
/4/ 

H HMeeT SHeprnro 238 KSB. YpoaeHb TaKoro THna npn B HAepHhlX peaKUHHX 
159 /6/ 

Ho 6bm BBeAeH npeAilOilOJKHTeilbHO B pa6oTe • Hawn P!!3YilbTaTbl pacnane 
. 159 

He Il03BOilHIOT yaepel!HO ycTaHOBHTb, B036Y>KAaeTCH nn npn pacnaAe Ho ypo-

BeHb 9/2 8TOi1 nonocbl, 0AHaKO aaceneHHe YPOBHH 9/2- [ 5211 y - nepeXOAaMH 

c Bb1wene>Kamnx ypoaHeA aecbMa aepORTHO ·.( pnc,2). 

BBHAY Toro, 'ITO ace TPH nepexona HAYT-C ypoBHH 309,6 K9B Ha YPOBHH po-

TaUHOHHOi1 nonOCbl OCHOBHoro COCTOHHHH THna Ml, TO ypoBHlO 309,6 KSB MOlKHO 

npHilHCaTb KBal!TOBbie xapaKTepHCTHKH 6/2-, 

Hcnonb3YH HHTel!CHBHOCTH Y - Ily'!ei1 H KOHBepCHOHHb!X aneKTpOHOB, Mb! on

peAennm:i aaceneHHOCTb YPOBl!H 309,6 n HeKoTopblX Apyrnx ypOBHei1 npn sneKTpoH

HOM aaxeaTe. 3TH ABHH!Jle npnaene111,1 Ha pnc.2. KaK BHAHO HB _pHc,2, HaH6onee 

CHilbHO aacenHeTCH ypoBeHb 309,6 K3B ( • 76%). 

PaapeweHHblft xapaKTep /3 - nepexona Ha ypoBeHb 309,B KaB n03BonHeT 
IU 

npennonoJKHTb, 'ITO B03MOlKHOe Il03HTPOHHOe nany'leHHe Ho CBH3aHo C pacna-

AOM Ha STOT ypoBeHb. KaK yKa3blBanocb Bhlwe, Mbl He Ha6nrominH aHHHrHilHIIHOH

Horo nHKa II ero HHTeHCHBHOCTb Me.Hbllle 0,1 % oT nonHoro qncna pacnanoa. npn 

TaKOM npennonoJKeHHH OTHOWeHHe HHTeHCHBHOCTell K - H /3 + - pacnana AilH 

paapewenHoro nepexona Ha ypoaeHb 309,6 K9B 6onbwe 750. CpaBHHBSH aTo aHa'leHne 
/16/ . 

C pac'leTHblMH aenH'IHHaMH AilH paapeweHHhlX nepexoaoa ' Mbl MO>KeM CKa-

aaTb, 'ITO pa3HOCTb Mace UG Ho ➔ IU Dy lie 6onhWe 1700 K9B, nonysMnHpH'lec-
/17 / /18/ /19/ /20/ 

KHe «j,opMynbl Manep H np. , , ilpaHl!UbIHOA I nea11 II KaMepoHa 

naroT AilH STOA pa3HOCTII COOTBeTCTBeHHO 1330, 1330,1293,1426 11 1376 K9B (To'I

HOCTb onpeneneHnH aHepr1111 pacnana HAep no aTHM qiopMynaM He aen11Ka + 300 K9B). 
lH lH 

Hcno:nbayH aepxH11A npenen saepr1111 pacnana Ho-> Dy n npoueHT aace-

neHHOCTH ypoBHH 309,6 K9B, Mbl onpenennnn BepOHTHOCTb aneKTpOHHoro aaXBaTa 

Ha 9TOT ypoBeHb, nony'leHHpe 3Ha'leHne f g ft HaXOAIITCH B npenenax 4, 1 .< f g ft< 

< 4,7. TaKoe HH3Koe aHa'le11ne lg ft HMelOT (3 - nepeXOAbl, OTHOCHIIIHeCH K 

Tnny paapeweHHbIX, He aanepJKaHl!blX npaannaMH OT6opa no aCHMilTOTH'leCKHM KBal!-

• 
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TOBhlM q11cnaM (au ) • 06o6weHH8H MOJlenh HllPB rrpeJlCK83hIBaeT, '!TO B o6nac-

TII peJlKIIX 3eMenb B03MOlKHhl TOnbKO ABB 

'!eHllllMII 

/3 - rrepexo)la C TBKIIMII Hll3KIIMII 3Ha-

1/2 [ 523 l 5 / 2 [ 523 l 

9/2 [514] 7/ 2-:- [514] , 

3To II03BOnlleT paCCM8TpllB8Tb ypoBeHb 5/2- (308,6 K3B) KBK HllnbCCOHOBCKOe coc-
159 

TOllHlle 5/2- [ 523 l , B TBKOM cnyqae CIIIIH OCHOBHOro COCTOllHllll Ho JlOnJ!<eH 

6hITb 7 /2. II /3-pacrraJl 
159 

Ho Ha ypoBeHb 309,6 K3B MOJKHO IIHTepnpeTllpOBBTb 

KBK rrpeapaweHlle. p 7/2- [ 523 l ➔ n 5/2-[ 523 l , TI pH pacrraJle ll30TOII8 
181 

Ho 

aHanorH'IHblll fJ - nepexon TaKlKe HMeeT 6onblllYIO BepOSITHOCTb ( ... 75%). 

YpoBeHb C 3Hepr11eii 395,3 K3B Mbl paCCMBTPIIBBeM KBK nepBblH ypoBeHb poTa

UIIOHHOii nonOChl COCTOllHllll 5/2- [ 5231 C 3Hepr11eii 309,6 K3B, B nonb3Y TaKoro 

paCCMOTpeHllll roBOpllT MynbTIIIIOnbHOCTll nepeXOJlOB 395,4 K3B (E2), 338,7 KaB(Ml) 

11 258,8 K3B ( M 1), 11/lYWHe Ha ypoBHll nonOChl OCHOBHOro COCTOllHllll 3/2- [ 521 l • 
• + [ . /6/ 

0JlHO'l8CTll'lllblll ypoBel!b 177 ,6 K3B TIIIIB 5/2 642 l 6bm BBe)lel! a pa6oTe • 

01! CBll38H y - rrepeXOJlBMII TIIIIB El c OCHOBHhIM COCTOlll!lleM, ypOBHeM 56,6 KaB 11 

ypoBHeM 309,6 KaB (cM, Ta6n11uy 2 ll 3). TaKHM o6pa30M, ll3 MynbTlllIOnbHOCTeii 

rrepeXOJlOB cneAyeT, '!TO ypoBeHb 177,7 K3B HMeeT rronOJKIITenbHYIO '!eTHOCTb II CIIIIII 

5/2 11n11 3/2, Crr11H· 3/2 llCKnroqaeTCll TeM <jlaKTOM, '!TO ypoBeHb 177,6 cpaBHIITenb-

159 
Ho. HO c11nb110 3acenHeTCll Herrocpe/lCTBeHHO H3 pacrraAa 

+ 
BbIWe COCTOl!Hllll 177,6 K3B 5/2 [ 642 l pacrronoJKeH ypoBel!b 209,0 K3B, OH 

pa3pllJKaeTCll rrepeXOJlOM 31,4 K3B Ha ypoaeHb 177 ,6 H;3B, J13 'MynbTIIIIOnbHOCTII rre

pexo)la 31,4 KSB (El 11n11 E2 + Ml) He cne)lyeT OJlH03HB'IHO, '!TO 3TOT ypoBeHh rro

noJKHTenbHoii '!eTHOCTII. 0JlH8KO ypoBeHb 209,0 K3B CBll3aH ewe y .,. nepexonaMH 

TIIIIB E 1 C ypOBHllMII pOTBUIIOHHOii rronOCbl COCTOllHllll 5/2- [ b23] •• 3TO II03BOnlleT 

np11rr11caTb eMy rronOJKIITenbHYIO '18THOCTb ll llHTepnpeTllpOBBTb KBK rrepBhlll ypoBeHb 

rronocb1, OCHOBBHHOii: Ha COCTOllHIIII 5/2 + [ 6421 • 11 HTepecHo cpaBHIITb p83HOCTb 3Hep

r1111 poTaUIIOHHhIX ypOBHeii 7 /2 - 5/2 COCTOl!Hllll 5/2 +[ 6421 B 
159 

Ho ll 
181 

Ho. 

KOTOphie COOTBeTCTBeHHO paBHhl 31,4 K3B II 43 ,8 K3B, 

Ha OCHOBBIIIIII 3HepreTll'!eCKOro 6anaHca II MYnbTIIIIOnbHOCTII HeKOTOpblX rrepe

XOJlOB B HBCTOSimett pa6oTe rrpe)lrronOJKIITenbHO BBOJlllTCll a paCCMOTpeHlle ypOBHII c 

3Heprlll!MII 292,4 KaB, 544,9 K3B 11 1107 K3B, Bo3MOJKHbie KBBHTOBhle xapaKTepllCTIIKII 

yKaaatthI 11a p11c,2. 

8 

He IICKnIO'leHa B03MOlKHOCTb, '!TO HeKOTOpble 113 3THX ypoBHeii OTHOCSITCll K 

pOTBUHOHHhlM rronocaM 5/2+ [6421 u 5/2- [5231 •· 

TaKHM o6pa30M, B COOTBeTCTBllll C npe)lCK838HllSIMII o6o6weHHOll MOJlenH M-
159 • 

pa, pacnan Ho 1 OCHOBHble COCTOl!Hllll KOToporo xapaKTepH3y!OTCSI KBaHTOBbl-

Mll '!HcnaMII 7 /2- [ 5231 , rrpOHCXO/lllT n ., 85% pacnaAOB Ha ypoBHll poTaUHOHHOll 

nonocbl COCTOllHllll 5/2- [ 523 l • TiepeXO/lbl Ha ypOBHH poTBUHOHHhIX nonoc, OCHO

BBHHhlX Ha cocTOstllHHX 5/2 + [ 6421 H 3 /2- [ 5211 , 3anpemeH, Llonsi aneKTpoHHoro 

38XB8T8 Ha 3TH ypoBHH He rrpeBhlWBeT 15%. HeJlOCT8TO'IH8ll TO'IHOCTb rrpn onpeJle

neHHH llHTeHCllBHOCTll y - ny-,iett H KOHBepCHOIIHblX aneKTpOHOB ( 10% t- 30%) He 

II03BOnl!eT nony'lllTb HaAelKHOe 3Ha'leHHe npeAena llHTeHCHBHOCTH aneKTpo1moro 38X-

- + 
B8T8 HB ypoBHH poTBUHOHHhlX nonce 3/2 [ 521] 11 o/2 [ 642] , noaTOMY rrpn oneH-

Ke 3Ha'leHHA tg ft 'KOTopaSI npHB8/l0H8 B Ta6nnue 4, nnn ypOBHeA O; 56,6; 

138,5 n 242,3 K3B Mb! npllHl!IIH HHlKHHA npeAen llHTeHCHBHOCTH pacnaAOB 0,1 %, a 

AnH ypoBHett 177,6 H 209,0 K3B 3TO 3Ha'!eH11e COOTBeTCTBeHHO COCTaBnl!eT 

I<"' < 10 H 0,3 < '" < 3 • J13 TB61IHUbl 4 BHAHO, '!TO oneHKll 3H8'18HHA ls ft 

Ha ypoBeHb 309,6 K3B COBII8/l8IOT C BelIH'lllHBMH fs ft AIISI aHanorH'!HblX nepe-

XOJlOB TBKOro JKe TIIIIB B Apyr11x Mpax H HBXOJlHTCH B COOTBeTCTBllll C rrpe)lCK838-
. /21/ 

Hlll!Mll TeopHH 

0THOW8HHe BepOHTHOCTett aneKTpOHHOro 38XBaTa Ha ypOBHH pOT8UllOHH9ll no

lIOCbl COCTOHHII~ 5/2- [523 ] paBHO 10,7:1. TeopeTH'l8CKOe OTHOWeH11e, Bbl'IHCneH

Hoe no npaa11ny Anara, paBHO 3,3:1, 

MolKHO TBKlKe cpaBHHTb IIpllB8A8HHbl8 BepOHTHOCTll . y - nepeXO/lOB C ypoB-

HR 309,8 ~3B Ha ypoBHH poTaUHOHHOA nonOCbl OCHOBHoro COCTOllHllll C OlKH)laeMbl

MH TeopeTH'l8CKHMH 3Ha'!eHHSIMH, 3KcnepHMOHTanbHbl8 OTHOlll8HHSI paBHbl ( M 1; 

173,1 xae): (Ml; 253,0 xaa): (Ml; 309,6 KaB) •, 0,38:1:0,7p, 0THoweHHH KBBA

paToB cobTB8TCTBY!OlllllX Koa<ji<jJHUH8HTOB Kne6wa-ropnaHa paBHbl 0,17:1:1,6, 3AeCb' 

TOJKe Ha6n10naeTCH paCXOlK)leHHe 9KCIIepHM0HTanbHhlX B81Ill'IHH OT TeopeT·ll'l0CKHX 

BABS paaa. 

Ha6nronaeMbl0 OTKIIOH8HHSI 3KCII8pHM0HT81IbHblX 3H8'10HHA OTHOWeHHA llHTeH

CIIBHOCTefi /3 - nepeXOAOB II y - nyqeA OT OlKIIASeMblX TeopeTH'!eCKHX 3Ha'le

HHA, B03MOll<H01 CBH3aHO CO CMeWHBaHH0M COCTOHHHlt 3/2- [ 5211 H 5/2-[523] • 

/4/ 159 
B pa6oTe EoprrpHHa HI Jlp, 6bm B036YlKJl0H H30MepHblii ypoBeHb B Dy 

THIIS 11/2- [505] c aHepruen 356 K3B ( T 1/2 .. 115 ! 10 MCeK), KOTOpblll pa3-

pHlK80TCH JlBYMSI y - nepexonaMH 118 K9B Ha poTaUHOHHbl8 ypoBHH OCHOBHoro 

'$ 

9 



1cocT0llHIHI • Jj HBil!IIX Oilb!TaX Mb! ue l!Menu B03MO)KH0CTII ua6monaTb 3TH nepeXOllbl 

11 DblCK838TbCll O cymeCTDOBBIIHII TaK0I'O yp0Dllll, TaK KUK D cneKTpe Y - nyqett 

( puc. 1), rne nomK11bI 6h1Th nmmu yKaaaHHhIX nepexonon, 11Me10Tc11 cunbHLIQ y -nepe-
10 _ 

XO/lb! llPY-i'IIX 11::JOTOilOB, 11 KpOMe TOI'O, _npll pacnane Ho (7/2 [523]) 

AOn5I :meKTPOIIHOI'O aaxnaTa na ypoB0llb 11 /2_ [ 505] He non)KH8 npeDbllll8Tb 0, 1 %. 
uu 

3aceneHue 3TOI'0 ypoBHSI C Bb!Il!0ne)l{Clllll!X yponnett Dy T8K)K8 A0n)KHO 6b1Tb 

0'I0Hb cna6b1M. 
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