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3a rrocne.nane ro,nh1 JI,nepaoii cpn3nKoii 61,rn naKorrneH 
6onbllIOH 3KCrrepnMeHTanhHhIH MaTepnan, KOTOpbIH CTan 
OCHOBOH ,nnJI C03.[(aHHJI Mo,nenhHhlX rrpe,ncTaBnennii 0 
cTpoennn JI,npa. Eon1,I1Ine ycrrexn .nocTnrnyThI rrpn o6bnc -
HCHHH' pn.na CBOHCTB ccpepll'-leCKHX n.nep C '-IHCil0M rrpoT0 -
HOB II neii:TponoB, 6nH3KHM K Marn'-leCK0MY, na 0CH0Be 
o6ono'-le'-IHOH MO,nenu.~H3H'-leCKHeCBOiiCTBa,necpopMnpo
nannbIX H.D;ep B 3Ha'-IHTenbHOH CTeneHH y,nanocb 06bHC
Hl!Tb na 0CH0Be o6o6meQHOH Mo.nenn, pa3BHTOii 0. Eo
poM H Ii. MoTTCilbCOHOM, CXCMhl Hnn1,ccona H cnepx
TeKy'-leii Mo,nenn B. r. CononLeBa n C. T. liennena. 3TH 
M0,nenn aT0MHoro n.npa .nann B03M0iKH0CTb CHCTeMaTn-
3HP0BaTh nMe10mnecn 3Kcnep11Me11Tan1,111,1e .nanu1,1e n 
KnaccncpnunpoBa Th Mnorne ypomm n.nep no nx npupo.ne. 

lfayqenne ceoiicTB n.nep nepexo.nnou: o6nacTn / !I = 
= 140~ 150/, CBOiiCTBa K0T0pbIX n 6onbllIOH Mepe orrpe
.nennIOTCH cooTH0I1IenneM MeiK,ny cnnaMn cnap1rnamrn, 
CTpeMnmHMHCH n.npy npn.na Tb ccpepn'-leCKYIO cpopMy' H 
nom1pn3y10mHMH cnnaMH, .neu:cTBy10mnMH co CT0p0Hbl 
nyKn0H0B 11e3anonneHHOH o6oJIO'-IKH,CTpeMJimHMHCH .ne -
cpopMnpoeaTh n.npo, nMeeT 6onhllloe 3Ha'-lenne .nnn pa3-
BHTHH C0BpeMeHHhlX TeopeTH'-leCKHX npe,ncTaBnennii 0 
n.npe. 

C 3Toii T0_'-IKH 3pemrn npe.ncTaem1eT HHTepec nc
cne.noeanne 6eTa-pacna.na HeiiTpono.necpnunTHhIX H30T0 -
TIOB Tep6n,1 / A = 147~151/. IieTa-pacna.n 3THXH30T0-
TI0B Tep6HJI K M0Me1ny aaqana nacTonmeii pa6oThI 61,rn 
113yqen cna6o. O.nna HJ npH'-IHH JaKnIO'-lanach B TOM, 
'-ITO yKaJaHHhie H30T0Tihl .[(0D0JlhH0 CHilhH0 y,nanenhl OT 
cTa6HnbHOro H30TOTia Tep6m1-159 H HX Tpy,nno nony'-IHTh 
B npocThlX peaKl.l,HJIX. IlpH HCTIOilb30BaHHH ,nnJI :noro 

peaKunii rny6oKoro pacmennenm1 aa.ne)KHhie cae,neann 
06 HX H3Ily'-leHHH .naeT TOilbK0 TIPHMeHeHHe cenapal.l,HH 
H30TOilOB no MaccaM. 
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B HaCTO}UI~eii pa6oTe H3yqanHCh B036y)K,D;eHHhie co
CTOHHHH qeTHO·neqeTHhIX H30TOilOB ra,o;onHHHH C Macco
BhIMH qncnaMH 151, 149 n 147, a TaK)Ke qeTHo-qeTHhIX 
H30TOilOB ra,o;onHHHH C MaCCOBhIMH qncnaMH 148 H 150, 
B03HHKaJOIUHX npH pacna,o;e COOTBeTCTBYJOIUHX H30TOilOB 
Tep6HH. Pa,o;noaKTHBHhle H30TOilhl Tep6HH Mhl nonyqanH 
B peaKU:HH rny6oKoro pacmenneHHH npn o6nyqennn Tan
TanoBoii MHIIIeHH npoTOHaMH C 3Heprneii 660 M 3B Ha 
BHyTpeHHeM nyqKe CHHXPOU:HKnoTpona lla6opaTopHH 
H.o;epni,1x npo6neM OI1.HI1 npn TOKe npoTOHOB "" 2,3 MKa. 
,il;nnTenhHOCTh o6nyqennii BaphHpoBanach B 3aBHCHMOCTH 
OT nocTaBneHHhlX 3a,o;aq OT 20 MHH ,o;o 4 qacoB. 

I1ccne.o;oBaHHe H3nyqeHHH H30TOilOB Tep6HH npoBO· 
,D;HnOCh C HCil0Ilh30BaHHeM pa3nHqnoii cneKTPOMeTpnqe -
CKOH annapaTyphI: ycTaHOBOK ,Il;IlH HCCne.o;oBaHHH y-yh/ H 

e - e - conna,o;ennii / ii , MarHHTHoro cneKTpoMeTpa I 3 / H 
cneKTporpa<lJoB I 4,5,61, a TaK)Ke· cneKTpoMeTpon c npnMe
nenneM nonynpoBO,D;HHKOBhlX .o;eTeKTopoB. llIHpOKO 
HCil0Ilh30BanHCh MeTO,D;hl o6pa60TKH HH<lJOpMaU:HH C no
MOIUhJO JneKTPOHHO • BhiqHcnnTenhHhlX MaIIIHH. 

Ilpn H3MepeHHHX Ha cneKTpoMeTpax c nonynpoBo.o;
HHKOBhIMH ,D;eTeKTOpaMH /cneKTphl y ·nyqeii, KOHBep
CHOHHhIX JneKTpOHOB H ,y-y - COBna,o;ennii/ npHMeHHilHCh 
MOHOH30TOilHhie HCToqHHKH, nonyqeHHhie npn pa3,o;eneHHH 
Tep6HH no H30TOilaM Ha JneKTPOMarHHTHOM Mace- cena
paTope hl lla6opaTopnn H,o;epHhIX npo6neM OI1.HI1. 

B HaCTOHmeii ,o;nccep:ran:nn, COCTOHmeii H3 BBe,o;e -
HHH, Tpex rnaB H 3aKnroqeHHH, H3IlO)KeHhl OCHOBHhie 
HTOI'H npoBe,o;eHHhlX aBTOpOM MeTo,o;nqecKHX pa6oT 
/rnaBa 1/ H nccne,o;oBaHHH B036y)K,D;eHHhlX COCTOHHHH 
neqeTHhIX H30TOilOB ra,o;onHHHH C MaCCOBhIMH qncnaMH 
A =151, 149 H 147, B03HHKaromnx npn pacna,o;e cooT· 

BeTCTBYIOJUHX H30TOilOB Tep6HH /rnaBa 2/, a TaK)Ke 
qeTno-qeTHhIX H30TonoB ra,o;onHHHH 148 Gd H 150 Gd - npn 
pacna,o;e 148 Tb n 150 Tb /rnaBa 3/. 

'4 

':i 

ABTOpOM yconep111eHCTBOBaH KOMnneKC 6eTa-
cneKTporpa<lJoB oT,o;enaH,o;epnoiicneKTpocKonnnnpa,o;no
xnMHH lla6opaTopnn H.o;epnhIX npo6neM OI1.HI1. I1ccne,o;o
BaHo H ycTpaneno BnHHHHe pacceHHHoro MaruHTHoro 
nonH anL<lia-cneKTporpa<lJa na MarHHTHhie nonH 6eTa
cneKTporpa<lJoB. 

Ilpn yqacTHH aBTopa ocymecTnnen 3anycK aBTOMa • 
TnqecKoro MHKpo<lJoToMeTpa / AM<I>/, npe,o;ua3naqenuoro 
.o;nH aBTOMaTHqecKOH o6pa60TKH cneKTporpaMM KOHBep
CHOHHhIX JneKTPOHOB C <lioTonnaCTHHOK, 3KCilOHHpOBaH -
HhIX Ha 6eTa·cneKTporpa<lJax. ABTOMaTnqecKHH MHKpo
<lioTOMeTp, Henocpe,D;CTBeHHO CBH3aHHhIH C 3BM 
"MHHCK· 2"' Il03BOnHn 3JiaqHTellhHO COKpaTHTh BpeMH, 
neo6xo,o;nMoe ,o;riH o6pa6oTKH nonyqenuoii nu<lJopMan:nn 
C xopo111eii TOqHOCThlO H Ha,D;e)KHOCThJO. 

I1ccne.o;oBanhI cneKTphI raMMa • nyqeii, KOHBepcnon-
HhIX JneKTpOHOB npn pac:na,o;e neqeTno-qeTHhIX H30TOilOB 

151Tb ,149Tb , 147Tb H neqeTno-ueqeTHhIX H3oTonoB 150Tb H 
148Tb. Ilpn nccne,o;onaunn pacna,o;al51 Tb , 149Tb ,15oTb H 
148Tb n3yqeHhI cneKTPhI raMMa·raMMa·coBna,o;eunii c 
IlOMOJUhIO ,D;ByMepHOr0 auanH3aTopa C U:H<lJpOBhlMH OKHa· 
MH ua· 6a3e 3BM "MHHCK· 2", a B cnyqae 1 51 Tb - TaK)Ke 
cneKTPhl e-e -coBna,o;ennii. 

. OcHOBHhie pe3ynhTaThl 3KCnepHMeHTanhHhlX nccne
,Il;OBaHHH pacna,D;HhIX CBOHCTB BhIIIIenepeqncneHHhIX H,o;ep 
3a.KnroqaroTcH B cne,o;ymmeM. . 

a/ Ilpn pacna,o;e151 Tb n,o;eHTH<linn:npoBano 6onee 
130 raMMa-nepexo,o;oB, H3 HHX 90 HBilHJOTCH HOBhIMH. 
Onpe,o;eneHhl MYilhTHilOilhHOCTH ,o;nH pH.o;a nepexo,o;oB. 
Onpe,o;eneno KOJmqecTBO no3HTponoB, Be,o;ymnx K 3acene -
HHJO ypoBHH c 3Heprneii 839,3 KJB: /O,8±O,3/o/o Ha 
pacna,o; l51Tb- Onpe,o;eneno OTHOIIIeHHe anL<tia-pacna,o;a 
K 6eTa-pacna,o;y 151 Tb-ale+ 13+. Ono paBHO /10±5/· :10-5. 
Ilo OTHOIIIeHHJO k/13+ 3aceneHHH ypoBHH C 3Heprneii 
839,3 KJB /3/2- / 1 51 Gd npn npe,o;nono*eHHH, qTo 
6eTa·nepexo,o; pa3pe111en, onpe,o;enena rpannqnaH JHep
.rHH Il03HTPOHOB E:rp 13.+ =/750,±70/ K3B H COOTBeTcT· 
BeHHO pa3HOCTh Mace 151 Tb- 151Gd: QE =/2610,±70/ KJB. 
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CxeMa pacna,D;a151 Tb /puc. 1/ BKmoqaeT B ce6H 34 
B036y)K,D;eHHhIX YPOBHH 151 Gd , H3 HHX 22 BBe,D;eHhl HaMH. 
,L(JIH pH,D;a YPOBHeii onpe,D;eJieHhl 3HaqeHHH CIIHHa H qeTHOC • 

TH. . 151 . ~. 
HH)KHHe cocToHHHH 'Gd/0 K3B,7/2 - ; 108,1 K3B, 

5/2-, H 395,2 K3B, 3/2- / npe,D;cTaBJIHIOT co6oii, BepoHT· 
HO, KOH<tinrypan:noHHhIH MYJihTHIIJieT ( f 7 i 2)-3 . O,D;HaKO 
B03MO)KHa H ,D;pyraH HHTepnpeTaUHH 3THX ypoBHeii.Ha6mo
,D;eHHe ycKopeHHH E2-nepeXO,D;a C ypOBHH C 3Heprueii 
108, 1 K3B noJBOJIHeT o6'hHCHHTh cBoiicTBa 3THX ypoBHeii, 
npe,D;IIOJiaraH cyiuecTBOBaHHe CJia6oii CBH3H Me)K,D;y ,D;BH· 
)KeHHeM HeqeTHOH qaCTHUhl ( f 7 /2) H KOJie6aHHHMH qeTHO· 
qeTHOrO OCTOBa H,D;pa /MO,D;eJih ,D;e IllaJIHTa/. 

6/ Ilpu pacna,D;e 149Tb o6Hapy)KeHo 6011ee 90 raMMa· 
nepexo,D;OB, H3 HHX 78 HBJIHIOTCH HOBhIMH. ,L(JIH 60JihllIHH· 
CTBa nepeXO,D;OB onpe,D;eJieHhl MYJihTHIIOJlhHOCTH. Ilo OT· 
HoIIIeHHIO L 1 : L 11 : L m nepexo,D;a c 3Heprueii 164, 98 K3B 
B l49GdBhJqHc-JieHO 3HaqeHHe o2 =0,66..±<),03 H MYJihTH· 
IIOJlhHOCT.h: Ml /6Oo/o/+ E2 /4O0/o/. YcTaHOBJieHO KOJIH· 
qecTB.o IIOJHTPOHOB Ha pacna,D; 149 Tb. OHo paBHO /4,0.± 
+O,5/o/o. 
- 149 

CxeMa pacna,D;a Tb /pHc. 2/ BKJiroqaeT B ce6H 23 
B036y)K,D;eHHhIX COCTOHHHH l49 Gd' H3 HHX 18 BBe,D;eHhl 
HaMH BnepBLie. ,L(JIH PH.D:a ypoaHeii npe,D;11ara10TCH JHaqe -
HHH CIIHHa H qeTHOCTH. 

Ha6JIIO,D;aeTCH aHaJIOrHH B xapaKTepe pa3pH,D;KH 
HH)KHHX COCTOHHHii B H,D;pax 14 9 Gd H · 147 Sm . B 

· . 64 85 62 85 
H,D;pe 149 Gcf Ha6rrro,D;aeTCH TaK)Ke ypoaeHh c 3Heprueii 
1026,4 K3B /3/2 + /, aHaJioruqHhIH YPOBHIO 147 Sm C 

- + Q ~ 3HeprHeH 1053 K3B /3/2 /. 
HH)KHHe ypOBHH CO CIIHHaMH 7 /2 - , 5/2- H 3/2 -

H,D;pa 149 Gd MO)KHO paccMaTpHBaTh, KaK H a'· CJiyqae 
H,D;pa 151 Gd , Ha ocHoBe npe,D;JIO)KeHHoii ,D;e IllaJIHTOM Mo· 
,D;eJIH ,D;JIH HeqeTHhIX H,D;ep. CBH3h Me)K,D;y qacTHqHhIM 
COCTOHHHeM[7 /2 H KBa,D;pyII0JihHhIM <lioHOHOM MO)KeT µa Th 
IIHTh COCTOHHHH CO CIIHHaMH 3/2, 5/2, 7 /2, 9/2 H 11/2, 
IIPH 3TOM ,D;OJI)KHO Ha6mo,D;a Th CH ycKopeHHe E2-iiepeXO,Il;OB 
Me)K,D;y <tioHOHHhIMH COCTOHHHHMH, a M 1-nepeXO,Il;hl Janpe -
in:eHhl. Tai<oe IIOJI0)Ke1rne ,D;JIH pa3 PH.D:KH HH)KHHX COCTOH • 
HHH 149 Gd ,D;eiicTBHTeJILHO Ha61110,D;aeTCH. 
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147 
. B/ IlpH pacna,D;e Tb o6Hapy)KeHo 44 raMMa·nepe-

xo,D;a. ,L(JIH pH,D;a nepeXO,D;OB onpe,D;eJieHa MYJihTHIIOJlh• 
HOCTh. Haii,D;eHo JHaqeHHe nepuo,D;a no11yj:,acna,D;a 147 Tb : 
T ½ = /1, 7..±<), 1/ qac. Onpe,D;eJieHa ,D;0JIH noJHTpoHoB 

Ha pacna.D: 147Tb, paBHaH /7 ,3..±<),5/o/o, u on:eHeHa rpaHHq• 
HaH 3HeprHH /irp{:3+"" 2300 K3B. 

CxeMa pacna,D;a 147 Tb /puc. 3/ BKJI10qaeT B ce6H 
10 B036y)K,D;eHHhIX COCTOHHHH l47 Gd , BBe,D;eHHhIX HaMH 
BnepBhle, ,D;JIH 6 ypoBHeii npe,D;JIO)KeHhl 3HaqeHHH CIIHHa 
H qeTHOCTH. 

CpaBHHTeJILHO Marroe JHaqeHHe lg f 1 =5,8 .D:JIH 
6eTa·nepexo,D;a Ha ypoBeHh c 3Heprueii 1847,5 K3B, ae
poHTHO, yKa3blBaeT Ha TpeXKBaJHqacTHqHyIO npupo,D;y 
3TOro COCTOHHHH. 

r / IlpH pacna,D;e. 150 Tb H.D:eHTH<linuupoaaHhl 92 raM -
Ma ·nepexo,D;a, H3. HHX 75 HBJIHIOTCH HOBhIMH. Onpe,D;eJieH 
nepH0.D: norrypacna,D;a 150 Tb: T ½ = /3,48..±<), 16/ qac. 
,L(JIH PH,D;a nepexo,D;OB Haii,D;eHhl 3Ha4eHHH Ko3<li<linn:HeHTOB 
B1IyTpe1rneii KOHBepCHH. O6Hapy)KeH MOHOTIOJihHhIH nepe
XO.D: (EO) C 3Heprueii 1207 ,5 K:3B" H BBe,D;eH ypoBeHh C 
'.JHe prueii 1207, 5 K3B (0 +) B l50 Gd • . 

CxeMa pacna,D;a 150 Tb /puc. 4/ BKJII04aeT B ce6H 17 
B036y)K,D;eHHhlX ypoBHeii 150Gd ' H3 HHX 10 BBe,D;eHhl HaMH 
anepBL1e. Ha61110,D;aeMaH paJpH,D;Ka PH.D:a ypoBHeii riepexo
,D;aMH onpe,D;erreHHOH MYJlhTHTIOJihHOCTH Il03BOJIHeT ypoB· 
HHM c 3Heprneii 638,2; 1134,4; 1207 ,5; 1288, 7; 1430, 1; 
/1452,2/; 1518,0; 1701,5 H 1955,5 K3B npunucaTh CTIHH 
H qeTHOCTh 2+. 3-, 0+, 4 +, 2+ ,(]-) , 2+, (5-),(4+) 
COOTBeTCTBeHHO. Onpe,D;eJieHO KOJIHqecTBO Il03H~ 
TPOHOB npH pacna,D;e 1 50T b , HHTeHCHBHOCTh KOTOPhIX 
COCTaBJIHeT /13,3.:tl ,2/o/o Ha pacna,D; l50 Tb • 

.D:/ Ilpu pacna,D;e 14 8 Tb. / T ½ = 66 MHH/ o6Hapy)KeHo 
58 raMMa·nepexo,D;oB. ,L(11H PH.D:a nepexo.D:OB onpe,D;e11eua 
MYJihTHnorrLHOCTh. CxeMa pacna,D;a 148Tb /puc. 5/ BKJIIO· 
qaeT B ce6H 18.BoJ6y)K,D;eHHhIX cocTOHHHii 148 Gd ,BBe· 
,D;eHHhlX HaMH BnepBhie. Ha6JIIO,D;aeMaH pa3pH,D;Ka ypo~_Heii 
nepexo,D;aMH onpe,D;eJieHHOH MYJihTHTIOJlhHOCTHil03BOJIHeT 
B036y)K,D;eHHhIM COCTOHHHHM C 3Heprneii 783,4; 1272,5; 
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1414,5 n 186O,3K3B npnnncaTh CnHH n qeTHOCTh 2+, 3 -, 
+· + 4. H (2 ) COOTBeTCTBeHHO. Onpe,neneHO KonnqeCTBO no-

3HTPOHOB npn pacna.ne 14 8Tb. OHO cocTaBnHeT /20,2± 
±2,O/<1/o-Ha pacna,n148 Tb / T ½ =66 MHH/. . ,. 

B H,npax 151 Gd 149 Gd H 147 Gd a TaK)Ke 
64 87 ' 64 85 64 83 ' · 

147 Isl 145 Isl 
B coce,nHHX H,npax 

62 
Sm 

85 
· H 62 Sm 83 Ha6mo,naIOTCH 

ypoBHH c nono)KHTenhHOH qeTHOCThIO. Ilo Mo.nenH o6ono -
qeK Maiiep Tpy,nHo O)KH,na Th ao36y)K,neHHH cocTOHHHH c 
nonO)KHTenhHOH qeTHOCThIO B 3THX H,npax. YpoBHH co 
cnHHOM H qeTHOCThIO 3/2 + B HHX, no-an,nHMOMY, HBnH
IOTCH OKTynonhHhIMH COCTOHHHHMH. B qaCTHOCTil, B H,npe 

147 Sm ypoBeHh 3/2 + B o6nacTH 1320 K3B nonyqaeT-
CH TaK)Ke H3 pacqeT~, npoae,neHHOro IIIHMOH J,j/_ 

O6pamaeT Ha ce6H BHHMaHHe TaK)Ke TO, qTO a H,npax 
151 Cd , 149 Gd H 147 Gd nMeIOTCH cocTOHHHH co cnnHoM n 
qeTHOCThIO 3/2- , no _.BH,nHMOMY, aHanornqHOH npnpo,nhI: 
ypoBHH 3THX 5i,nep C 3Heprneii 839,3 K3B/. lg fr =6,25/' 
1205,1 K3B /lgf 7 =6,25/ H 1846,1 K3B /lg{r. =5,8/ 
CHnhHO 3acenHIOTCH npH pacna,ne COOTBeTCTBYIOIUHX HJO
TOnOB Tep6HH. B qacTHOCTH, JaBhillleHHOe JHaqeHHe KBK 
,nnH nepexo.na 443,8 K3B, pa3pH)Karomero ypoae·Hh 
839,3 K3B /3/2 - / B 151 .Gd , no3BOnHeT npe,nnonO)KHTh 
MynhTnnonhHOCTh 3Toro nepexo.na THna.E2+EO. KaK oT
Meqanoch B pa6oTe /Jol,B03MO)KHO,qTO ypoBeHh 839,3K3B 
HBnHeTCH 6eTa-an6paunoHHhlM COCTOHHHeM. C ,npyroii 
cTopoHhI, cornacHo /11/nepexo.n c 3Heprneii 443,8 K3B 
Tnna E2 HeCKOnhKO 3aTOpMO)KeH no cpaBHeHHIO C 
oueHKOH no MollIKOBCKOMY, qTo Haxo,nHTCHBnpoTHBope
qnn c npe,nnono)KeHHeM o 6eTa·an6paunoHHOH;npnpo,ne 
ypoBHH 839,3 K3B. IIo-an,nHMOMY, ·3TO npoTHBOpeqne 
CHHMeTCH, ecnH npe,nnonO)KHTh, qTO H,npo 15l Gd HMeeT 
He6onhllIYIO ,neqiopMaunro, Tor.na cne,nyeT npoao,nHTh 
cpaBHeHne napunanhHhIX nepno,noB nonypacna,na ,nnH ne -
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pexo.na c 3Heprneii 443,8 K3B 3KcnepnMeHTanhHoro H 
paccqnTaHHOro no qiopMyne HHnhCCOHa. lfaBeCTHO Ii ii' 
qTO B ,neqiopMHPOBaHHhlX H,npax nepexo,nhI THna E2, KOTO· 
phie' KaK npaanno' xapaKTepH3yIOTCH He6onhllIHMH YCKO -
peHHHMH OTHOCHTenhHO oueHKH MOllIKOBCKoro, a HHOr,na 
H 3aTOpMO)KeHhl, qacTO OKa3hIBaIOTCH CHnhHO ycKopeH
HhlMH OTHOCHTenhHO oueHOK no HHnhCCOHy: 3TO ycKope
HHe MO)KeT .nocTHraTh Tpex H.,na)Ke qeThipex nopH,nKOB. 
Qqean,nHo, qTo pellleHHe aonpoca o npnpo.ne ypoBHH 
c 3Heprneii 839,3 K3B Tpe6yeT .nanhHeHllIHX nccne,noaa
HHH. 

CncTeMaTHqecKoe paCCMOTpeHHe CBOHCTB B036y)K
,neHHhIX cocTOHHHH B n3yqeHHhIX H,npax 15° Gd H 148 Gd H B 
coce,nHHX H,npax no3BOnHeT c,nenaTh JaKnroqeHHe, qTo 
150 Gd H 148 Gd npOHBnHIOT B OCHOBHOM CBOHCTBa cqiepH-

qecKHX H,nep. COCTOHHHH THna o+ , 2+ , 4 + H 6 + BH,npe 
148 Gd , no·BH,nHMOMY, cne,uyeT paccMaTpHBaThKaKqne
Hhl MynhTHnneTa ({ 7 I 2; 2 ·/ijf. 3KcnepHMeHTanhHOe 3Ha
qeHne 3Heprnn ypoBHH o; B I5o Gd , o6Hapy)KeHHoro 
Hairn, xopolllo cornacyeTcH c pacqeTaMH P. B. ,ll;)Kono
ca Ju/ , OCHOBaHHhIMH Ha yqeTe KonneKTHBHhlX 3qJqJeKTOB 
B 3THX H,npax. 

y CTaHOBneHhl cnHHhl H qeTHOCTH OCHOBHhIX COCTOH -
HHH 148 Tb H 150 Tb--2-. Bo3MO)KHO, qTo cT·pyKTypa 
3THX COCTOHHHH onHChIBaeTCH KaK 

148
Tb lp(d3/2) 1 n({7/2) 1 I, 

150 1 3 
Tb I p ( d 3/2) n ( f 712) I ... 

Pe 3YJihTaThI nccne,noaaHHii,npe,ncTaaneHHhIX B ,nHc
cepTaUHH, ,noKna,nhrnanHCh Ha xx COBell.{aHHH no H,nepHOH 
cneKTPOCKOnHH H CTpyKType a TOMHoro H,npa B JleHHHrpa
.ne B 1970 ro.ny; XXI coaell.{aHHH no .11,nepHoii: cneKTpo
CKOnHH H CTPYKTypeaTOMHoroH,npaaMocKBeB1971 ro
.ny; XXI I coaemaHHH no a.nepHoii: cneKTpocKonHH H cTpyK
Type aT0MH0r0 .R,npa B KHeBe a 1971 ro.ny; XI C0BeI.Qa
HHH no H,nepHOH cneKTp0CK0nHH H TeopHH jf,npa a )];y6He 
a 1969 ro,ny; XI I coaell.{aHHH no .R,nepHoii cneK-ipocKonHH 
H Te opHH H,npa B )];y6He a 1971 ro,ny H ony6nHKOBaHhl B 
pa6oTax /15-20/. .. 
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nn:TepaTypa 

1. B.C.AAe1<ca11opoe, '1>.,D,yoa, O . .lf:EAu3apoe, r.IJ.)Ky-
1<oe,I'.H.3a6u.RKUH, 3.3ai1oAep,H.3eoAbCKu, E. T.Kow 
opam, 3.B.JlblCeHKO, B.H.I/pUXOObKO, B. r. TUUlUH, 
B.H.<PoMUHblX, M.H.<POMUHblX, B. M.aynKo- CumHUKOe. 
H3e. AH CCCP, cep.t/Ju3., 34, 69 /1970/. 

2 -M.G~~lo4. Po-0t~py Teehnlkl J4d4owej, 9-10,859 
(7964) {Poland). 

3.J.Adam, V.G.Chumln, Ju.N.Venl-0ov, M.Finge4, 
M.Ya.Kuznet-0ova, Lu SL-ting, P4ep4lnt JINR, 
E-2494, Vubnat1965. 

4. B.3eO/lbCKa, T.Ky11apoea, A. KyKAUc, E. Kpa11u1<, 3.Ma
xa·'-leK, M.qep11b1. IIT3,_§, 134 /1967/. 

5. A.A.A6oypa3a1<oe, A.H.AxMaoJ1Ca11oe, K.JI.I'poMoe, 
T.A.HcAaMoe, lll.M.KaM0AxaoJ1Caee, M. K.IlpoKot/Jbee. 
Ilpenpunm OHJIH, 6-4363, ,D,y611a, 1969. 

6. A.A.A6oypa3aKoe, K.JI. I'poMoe, r.JI. YMapoe. 5ema-
cne1<mpozpat/Jbl C nocmo.RHHblMU MQZHUmQMU. H30. 
tl>AH, Taw1<e11m, 1970. 

7. B.II.At/Janacbee, A. T.BacuAe111<0, H.H.I'poMoea, 
)I(. T.)KeAee, B.B.Ky311e11oe, M.Jl.Ky311e11oea,,D,.Mo11-
'-'Ka, 10.IloMopcKu, B.H.Pai11<0, A.B.Peee111<0, B.M.Co
poKo, B.A. YmKUH. Ilpenpunm OHJ/H, 13-4763,,D,y611a, 
1969. 

8.C.M.Lede4e4, J.M.Hollande4, 1.Pe4lman. Table 06 
I~otope~, Wiley, New Yo4k, 1968. 

9. F.J.Sehima.Voeto4ial The-0i-0, Unlve4-0ity 06 Not4 
Varn e /1963/ l11eony6Au1<oea110/, pe3YA bmambl npuaeoenbl 
epa6ome i.F.MeNulty, F.G.Funk, J.W.Mlhelleh.· 

Nuel. Phy-0., ~, 657 ( 1964). 
10. K.BuAbCKui1, B.B.Ky311e11oe, 0. E.HuAbce11, 

O.CKuA6pai1m, B.A.XaAKUH. J/'1>, .Q, 672 /1967/. 
11. B.A.Mopo3oe, T.M.MyMu11oe,B.H.Pa3oe.Ilpenpu11m 

OH.RH, 6-4406, ,D,y611a, 1969; J/'1>, ll, 921 /1970/. 
12. 3.E.EepAoeu'-1. C6 .. Cmpy1<mypa .Rapa. H3o. tl>AH, 

Taw1<e11m, 1969.. . · · 
13. P.Apllbm, B.B.Ky311e11oe, B.Hoi16epm, JI.K.IleKep, 

A.B.IIomeMna, Y.XazeMaHH. Ilpenpunm OHJIH, · 
P6-6167, ,D,y611a, 1971. 

14. P.B.,ll,JICOAOC. Ilpenpunm OHJ/H, P4-5982, ,D,y611a, 
1971. 
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15. JI.A.Bb1Aoea, r.HcxaKoe, '1>.B.Jiee'-1a11oec1<ui1, 
M.IIomeMna, B.H.IlpuxoobKO, A.B.Peee111<0, 3. Cma
xypa, B.M.ayn1<0- Cum11u1<oe. Ilpenpu11m OHJIH, 
,D,6-5783, cmp. 180-182, ,D,y611a, 1971. 

16 .. B.II.At/Ja11acbee, H.H.I'poMoea, I'.HcxaKoe, B. B.Ky3-
11e11oe, M.JI.Ky311e1.1oea, H.A.Jie6eoee. Ilpenpunm 
OHJIH, P6-5151, ,D,y611a, 1970; H3e. AH CCCP, 
cep.t/Ju3., ~ 719 /1971/. 

17. M.I'o11cuop, H.H.I'poMoea, I'.H.Hcxa1<oe, B. B.Ky3-
11e11oe, M.JI.Ky311e11oea, M.Muxai1Aoe, A. B.IIomeMna, 
B.H.<POMUHblX. \ 
A eta Phy-0. Polonlea, §!, 3 0 7 ( 7 9 77) • . 

18. a.Bbl/108, K.JI.I'pOM06, H.H.I'pOM06Q, r.H.HcxaK06, 
B.B.Ky311e11oe, M.JI.Ky311e11oea, H.A.Jie6eoee, 
M.H.<PoMUHblX. Ilpenpu11m OHJIH, P6- 6511, ,D,y611a, 
1972,; H36. AH CCCP, cep.<pu3., 36, 2118 /1972/. 

19. a.Bbl/loe, K.Jl.I'poMoe, H.H.I'poMoea, I'.H.Hcxa1<oa, 
B.B.Ky311e11oe, M.JI.Ky311e11oea, H.A.Jie6eoee, 
M.H.<PoMUHblX. H3e. AH CCCP, cep. t/Ju3.,M, 2124 
/1972/. . 

20. a.Bbl/108, K . .JI.I'poM06, H.H.I'poMoea, r.H.HcxaK06, 
B.B:Ky311e11oe, M.JI.Ky31w11oea, A. B.IIomeMna, 
M.H.<PoMU1lblX. Ilpenpu11m OHJIH, P6-6512, ,D,y611a, 
1972. 

PyKOIIHCh TIOCTYTIHJia B H3,D;a TeJihCKHH OT,n;en 

24 OKTH6pH 1972 ro,n;a. 
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