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B HBCl'OSIIIleA pa6ore Mel'O.IlOM aa.~:tep:lKaHHbiX e - y - cosna.~:teHHA 
onpe.~:teneHo BpeMSI :lKH3HH B036y:lK.Il9HHbiX COCl'OSIHH:li 149 Gd 164,5 KSB 

(c uenLro yroqHeHHSI aaaqeHHSI nepuoaa nonypacnaaa sroro ypOBHSI, no

nyqeHHoro B pa6ore
111

)H BfiepBhle H3MepeHO Bp9MSI :lKH3HH ypOBHSI 352 KSBe 

BbiqHcneHbi npuseaeHHhle nepHO.Ilbi nonypacnaaa coorsercrsyro

lllHX raMMa-nepexoaos H cPaKl'Opbi aanpera no MoiiiKOBCKoMy. 

3KcnepHM9Hl'BnhHBSI qaCl'h 

149 11aMepeHHe nepuoaos nonypacnaaa soa6y:lK.IleHHbiX cocroSIHHA Gd 

npOBO.IlHnOCh C HCfiOnh30BBHH9M HCl'OqHHKOB l'ep6HSI
0 

Bbl.lleneHHbiX H3 l'BH

l'anoso:li MHIIIeHH. Taaranosag MHIIIeHh o6nyqanac~:> a reqeHHe 20 MHH npo

TOHBMH c saeprHeA 660 Mas Ha cuaxpouuKnorpoae OMHI1. BpeMSI o6ny

qeHHSI Bhi6pBHO l'BKHM 06pa30M, qro6bi B HCl'OqHHKe l'ep6HSI 6binO OTHOCH-

renLHo 6onLwoe coaep:lKBHHe BKl'HBHocru, npuaaane:lKameA pacnaay T • 149 b 

K Haqany H3MepeHHSI ( = 2 qaca nocne KOHUa o6nyqeHHS1) B HCl'OqHHKe 

npHCYl'CTBOBBnH H30l'Ofibl Tep6HSI C A OT 150 .llO 156, HO OHH npaKl'H-

qeCKH He M9IIIBnH B .llBHHbiX H3MepeHHSIX HnH H3-3a pa3HHUhl B SHeprHSIX 

H3yqaBIIIHXCSI nepeXO.IlOB HnH H3-3a Manoro BbiXO.IlBo 

I13M9p9HHSI npOBO.IlHnHCh Ha MHOrOKBH8nhHOM BpeMeHHOM BHBnH3Bl'O-

pe c npeo6paaosareneM t -> A , coaaaHHhiM Ha 6aae MarHHTHo-nuaao-
/2/ 

soro 6era-cneKrpoMerpa THna f~pxon~:>Ma a pe:lKHMe e -y- cosnaaeauA. 
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PaapewaiOWaSI cnoco6HOCTb 6eTa-cneKTpoMeTpa B JlaHHOM onbiTe 

6bma paBHa 2%. 

C nOMOWbiO 6eTa-cneKTpOMeTpa BbiJlenSinHCb KOHBepCHOHHble aneK

TpOHbl K-164,5 H K-352,0 KaB nepexoaoe, paapSDKaiOWHX eoa6y*lleHHbie 

149 Gd COCTOSIHHSI C 8HeprHSIMH 164,5 H 352 K8B• B raMMS-KaHane BbiJle-

nSinHCb raMMa-nyqH B JlHana3oHe OT 400 JlO 900 K8B. 

B K8}1{Jl0M onbiTe CHHMSnHCb KpHBbie MrHOBeHHbiX COBn8Jl9HHit H8 HC-

60 ToqHnKe Co , npuroToeneHHOM aneKTponuTuqeCKHM cnoco6oM. 

KpHBbie 38Jl9P*SHHbiX COBnaJleHHit H y:qaCTKH KOHBepCHOHHOrO cneKT

pa Tep6HSI npeacTaBneHbi Ha pHc. 1. 3HaqeHHSI nepHOJlOB nonypacnaaa onpe

nenSinHCb no aKcnoHeHuuanbHOMY cnany KPHBOA aan ep*aHHbiX coenaneHHA 

H no CJlBHry U9HTpOB TSI}I{9CTH "aanep}I{SHHoit" H "MrHOBeHHOit" KpHBhlX. 

06pa6oTKa aKcnoHeHuuanbHbiX KpHBbiX npoeonHnacb no MeTony HaH

MeHbWHX KB8Jlp8TOB. llorpeWHOCTb onpeneneHHSI 8KCnepHM9HTSnbHbiX pe

aynbTSTOB BKniOqaeT B ce6SI, KpOMe CTaTHCTHqeCKOit OWH6KH 1 OWH6Ky Ka

nH6pOBKH Bp9M9HHOrO cneKTpOMeTpa. 3KcnepHM9H'l'anbHbie peaynbTSTbl 

npHeeneHbi B Ta6nHue 1. 

ct>aKTophl aanpeTa no MowKoBCKOMY ( F M ) 6binH noncqHTaHbi no 
y 

napuHanbHbiM nepHonaM nonypacnana T~ c yqeTOM cTaTHCTHqecKoro 

MHO}I{HTeng S 

3HaqeHHSI Koa$$HuneHTOB BHyTpeHHeit KOHBepcHH Ha K 
/3/ 

o6onoqKaX B3S!Tbl H3 Ta6nHU • 

AHanua peaynbTaTOB 

, L , M 

llpH aHanH3e 8KCnepHMeHTanbHbiX peaynbTaTOB Mbl HCXOJlHnH H3 cxe

Mbl HH}I{HHX B036y}I{JleHHbiX COCTOSIHHit ranonHHHSI1 npenno}l{eHHOit B pa6o

/4/ 
Te (pHc. 2). 
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aapemaJOIUaH cnoco6HOCTb 6eTa-cneKTpt~MeTpa B aaHHOM onhiTe 

8BH8 2%o 

nOMOIUb!O 6eTa-cneKTpOM9Tpa Bbl)lenHnHCb KOHBepCHOHHbie sneK

-164,5 H K-352 ,0 KSB nepeXOllOB1 pa3p.IDK8!0IUHX B036y)KJl9HHhl9 

HH 149 Gd c sHepi'HHMH 164,5 H 352 Kss. B I'aMMa-KaMane BhiJle

I'BMMa-ny"'H B JlH8na30H9 OT 400 JlO 900 KSBo 

K8)KJl0M onhiTe CHHManHCb KpHBbl9 MI'HOBeHHhiX COBnaaeHHa H8 HC-

oo Co npHI'OTOBneHHOM sneKTpOnHTH"'eCKHM cnoco60M. 

HBbi9 38ll9p)K8HHhlX COBnaJleHHa H Y,"'8CTKH KOHBepCHOHHOI'O cneKT

HH npencTasneHhi Ha pHCo 1o 3Ma"!eHHH nepHOJlOB nonypacnana onpe

b no SKCnOHeHUHanbHOMY cnaJly KpHBOa 38Jl 9p)K8HHhiX COBn8Jl9HHa 

BHI'Y UeHTpOB TH)K9CTH "38Jl9p)K8HH0a .. H "MI'HOBeHHoa" KpHBbiX. 

pa60TK8 9KCnOH9HUH8nbHb!X KpHBhiX npOBOllHnaCb no M9TOJly H8H-

KB8Jlp8TOBo floi'p9lliHOCTb onpeneneHHH SKCnepHM9HT8nbHhiX pe

OB BKn!O"'89T B ce6H, KpOMe CT8THCTH"'9CKOA OIUH6KH, OlliH6Ky Ka

H apeMeHHOI'O cneKTpOMeTpa. 3KCnepHM9HT8nbHhle peaynbT8Tb! 

Hhi B Ta6nHue 1o 

Tophi aanpeTa no MomKOBCKOMY ( F M 
y 

HhiM nepHOJlaM nonypacnana T~ 

s 

) 6hWH nOJlC"'HT8Hhl no 

C Y"'9TOM CT8THCTH"'9CKOI'O 

"'9HHH KOS~~HUH9HTOB BHyTpeHHeA KOHBepCHH H8 K 
/3/ 

X B3HTbl H3 Ta6nHU o 

, L , M 

AManH3 peaynbTaTOB 

8H8nH3e SKcnepHM9HT8nbHhlX peaynbT8TOB Mbl HCXOJlHnH H3 CXe

HX B036y)KJleHHb!X COCTOHHHa I'8JlOnHHHH1 npeJlnO)K9HHOA B pa6o

HCo 2) o 
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149 fl' -
OcHOBHOMY COCTOSIHHIO Gd npunucaHbl cnHH H '19THOCTb I a7 /2 • 

CornaCHO MO.QenH o6onO'I9K 0 9I'O MO:lKHO HHTepnpeTHpOBaTb KaK 7/2- ( £ 7/2), 

h ) 
/4/ 149 

nu6o KaK ( 9/2 • B pa6oTe OCHOBHOMy COCTOSIHHIO Gd npHnBCbl-

BaeTCSI xapaKT9pHCTHKa 7/2- ( £ 7/2). 

CpaeHeHBe napuuan&HblX nepuoaoe nonypacnaaa nepexoaoe THna E2 

H M 1 c TeopeTH'IeCKHMH pac'leTaMH no M owKOBCKOMY ( Ta6n. 1 ) noKaSbi

eaeT, 'ITO aa6niOaaeTCSI saa'IHTen&Hoe ycxopeHHe nepexoaoe Tuna E2 c 

eos6y:lK.QeHHbiX cocTOSIHHA 164,5 xae ( I 17 
= 5/2) H 352 xaa· ( I" =3/2) 

B TO epeMSI KaK nepeXO,llbl THna M 1 M9:lK.llY COCTOSIHHSIMB (5/2--> 7 /2-) 

H (3/2--> 5/2-) SaTOpMO:lK9Hbl COOTB9TCTB9HHO B "' 500 H "" 2000 pas. 

PacC'IHTaHHhie .PaKTOpbt ycxopeHHSI F M (E2) H .PaKTOpbi sanpeTa F M (M1) 

nOSBOnSIIOT npe.QnOnO:lKHTb, 'ITO B036y:lK.ll9HHbl9 COCTOSIHHSI 5/2- H 3/2- Mo

I'yT 6hiTb HHTepnpeTHpOBaHbl KaK .poHOHHbl91 o6ycnoeneHHbie CBSISb!O He-
-) /5/ 

'19THOit 'laCTHUbl (7 /2 C KBa.Qpynon&HbiM .PoHOHOM OCTOBa • llocne.Qo-

BaTenbHOe cpaBH9HH9 nony'leHHblX .QaHHblX C MO.QenbiO .ll9 llJanHTa SaTpy.ll

HHT9n&H01 TaK KaK B HaCTOSIW99 Bp9MSI OTCYTCTBy·IOT CBe.QeHHSI no H.ll9H

THiPHKaUHH BOSMOJKHbiX 'lneHOB Myn&THnneTa OCHOBHOI'O COCTOSIHHSI 
1 19 

Gd, 

B saKniO'I9HHe aBTOpbt Bbtpa:lKaiOT 6naroaapHOCTb K.H. fpoMoey sa 

HHTepec K pa6oTe H B.B. KysHeuoey sa npeano:lKeHHbiA MeTO.ll nony'leHHSI 

npenapaTa 149Gd H o6cy:lK.ll9HHe pesyn&TaTOB. 

JluTepaTypa 

1. A. Banaaaa, B.B. Kysaeuoe H ap. DporpaMMa B TeSHCbi XI coeema-
HHSI no Sl,ll9pHOit cneKTpOCKODHH1 .lly6Ha, 1969, CTp. 80. 

2. B.A. Moposoe, T.M. MyMBHOB. DpenpHHT Ol1Hl1 P13-3437, Lly6Ha, 1967. 

3. Nuclear Date 4. 1-2. 1968. 

4. K. Bun&CKHA, K.H. fpoMOB H ap. DpenpHHT Ol1Hl1 P6-3128, Lly6aa, 1967. 
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5. A de Shant. Phys. Rev., 122, 1530, 1961. 

6. A.C.LlaaarynSIH, A. r. CTpHra'I~B. B.C.lllnHHen&. n 
aoxnaaoa XUI cosemaHHSI no Sl.llepHoit cneKTpoc 

M-11, 1963. 

Pyxonuc& nocTynuna e HS.llaTem 
24 HIOnSI 1970 I'o 
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149 " -BHOMy COCTOSIHH!O Gd npHnHC8Hbl CUHH H 'leTHOCTb I ""'7 /2 • 

MoaenH ooonoqex, ero MO)!(HO HHTepnpeTHposaTb xax 7/2- ( f 7/2), 

) /4/ 149 ( h 9/2 • B pa6oTe OCHOBHOMy COCTOSIHH!O Gd npHUBCbi-

1
paKTepHCTHK8 7/2- ( f 7/2) • 

BHeHHe napuHanbHbiX nepHoaos nonypacnaaa nepexoa~s THna E2 

opeTH'IeCKHMH paC'IeTaMH no MOIUKOBCKOMy ( Ta6n, 1) nOK83bi

Haon!Oll8eTC51 aHa'IHTenbHoe ycxopeHHe nepexoaos THna E2 c 

HbiX COCTOSIHHA 164,5 K9B ( I"= 5/2) H 852 K9B. ( I" •8/2) 

51 K8K nepeXOllbl THna M 1 Me)!(llY COCT051HH51MB (5/2-... 7 /2-) 

5/2-) 38TOpMOlKeHbl COOTBeTCTBeHHO B 
"' 500 H "' 2000 paa. 

hie cflaxTopbi ycxopeHHH FM (E2) H cflaxTopbi sanpeTa FM(M1} 

npeanonO)!(Hl'b, 'ITO B036y)!(lleHHbie COCT051HH51 5/2- H 8/2- Mo

HTepnpeTHpOB8Hbl KaK $OHOHHbie 1 o6ycnosneHHbie CB513bl0 He-

-) /5/ THUbl (7/2 C KB8llpynonbHbiM $OHOHOM OCTOBa • Docneao-

CpaBHeHHe nonyqeHHbiX aaHHbiX c MoaenbJO ae llJanHTa saTpya

ax KaK B HaCTOHIUee Bp9M51 OTCyTCTBy-JOT CBelleHH51 no HlleH-

03MOJKHbiX 'lneHOB MynbTHnneTa OCHOBHOI"O COCT051HH51 1 19 Gd. 

nJOqeaHe as Tophi Bbipa)!(aJOT 6naroaapaocTb K • .H. fpoMosy sa 

a6oTe H B.B. KyaHeuosy sa npeano)!(eHHbiA MeToa nony'leHH51 
149Gd 

H o6cy)!(aeHHe pesynbTaTos. 

JlHTepaTypa 

a, B.B. Kyaaeuos H ap. DporpaMMa H Te3HCbi XI cosema
epHoA cnexTpocxonHH, .lly6Ha, 1969, CTp, 80. 

sos, T.M. MyMHHos, DpenpHHT OI1.HI1 P18-8437, .lly6Ha, 1967. 

Date 4. 1-2. 1968, 

HA, K • .H. fpoMos H ap. DpenpHHT OI1.HI1 P6-8-128, .lly6Ha, 1967. 
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5. A de Shalit. Phys. Rev., 122, 1530, 1961, 

6. A.C • .llaHarynHH, A. r. CTpHI"aq~s. B.C.llinHHenb, DporpaMMa H T93HCbl 
aoxnaaoa XIII cosemaHHH no SillepHoA cnexTpocxonHH, KHes, cTp. 49, 
M-Jl, 1968. 

PyxonHCb nocTynHna B HSllaTenbCKHA oTaen 
24 HJOng 1970 r, 
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