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MapyrroB H.3., MopoaoB B.A., MyMHHOB T.M. P6 - 9005 

£ -aarrpemeHHbie Ml-rrepexollhi THIIa lg7 12 <:! 2d 5 / 2 H 

2d3/2 ,:>3S 1/2 . 
B pa6oTe co6paHhi CBelleHHH o apeMeaax *H3HH ypoBHeii, paapH*aiO-

lilHXCH f -aarrpemeHHhiMH Ml -rrepexollaMH THIIa n(l~ 12 >" 2d 5 2 ) , 
n(2d 3; 2-t- 3s 1; 2 ) , p(lg 7;2 >" 2d 5;2 ) H p(2d3/2 ,_-> 3s 1. 2 ). 

8hi'lHClieHbl IlpHBelleHHbie BepOS!THOCTH H OllHO'ISCTH'lHble <jlaKTOpbi aarrpe

Ta llliH 9THX Ml -rrepeXOilOB H HX E 2 -KOMIIOHeHT. 

P a6oTa BhiiiOIIHeHa B fla6opaTopHH HllepHhiX rrpo6neM 011 Hl1. 

llpenpHHT 06'be,nHHeHHOrO HHCTHTyTa JI,nepHbiX HCCJie,UOBBHHii 

.Z.y6Ha 1975 

Marupov N. Z . , Moro zov V. A. , Muminov T. M. P6 - 9005 

-Forbidden r11-Transitions of lg 7 2 ~ 2d 5 .2 
and 2d

3
/ 2 .:' 3s 1_. 2 Type · 

The lifetimes of the nuclear excited states which 
decay through f -forbidden Hl-transitions lg 7 .2 P 2d 5,2 

2d 3; 2 ,__, 3s 1; 2 are compiled. The reduced tran's i tion pro-
babilities and single-particle hindrance factors for 
Ml-transitions and their E2-components are calculated. 

The investigation has been performed at the Laborato
ry of Nuclear Problems, JINR. 

Preprint of the Joint Institute for Nuclear Research 

Dubna 1975 

llpo6JieMa ¥ - JanpeiQeHHbiX MarHBTHbiX ,IJ.BDOJibHbiX De

peXO,IJ.OB B03HBKJia ~aKTBqecKB O,IJ.HOBpeMeHHO C COJ,IJ.aHHeM 

MO,IJ.eJIH JI,IJ.epHbiX 060JIOqeK, KOTOpaJI DOCTYJIBpOBaJia cy

~eCTBOBaHBe KBaHTosoro qucna P, xapaKTepHJYIO~ero op-

6uTaJILHblii MOMeHT KOJIHqecTBa ,IJ.BH>KeHHJI HyKJIOHa H Heo6-

XO,IJ.HMOCTb BblllOJIHeHHJI CTpOrHX npaBHJI OT6opa DO HeMy. 

B paMKax o6onoqequoii Mo.u.enu M 1-nepexo.u.bl Me>K.u.y co

CTOJIHHJIMH C i\ j = 1, 77 i 17 f = + 1 H 1\ f = 2 /nepeXO,IJ.bl 

THna lg 7 .~2 ~·2d 512 ,2d3 / 2 .:3s 1/ 2 , lf 5/ 2,>2p3 / 2 H T . .IJ../ HeBoJ

MO>KHbl, BCJie,IJ.CTBHe paBeHCTBa HYJIIO MaTpuquoro 3JieMeHTa 

.U.JIJI nepexo.u.os c H3MeueuueM op6HTaJILHoro MOMenTa. O.u.
uaKo npH H3yqeHHH MarHHTHbiX ,IJ.HllOJibHbiX nepeXO,IJ.OB /B OC

HOBHOM B 06JiaCTB 110:::: A ::0150 B A > 190/ o6uapy>KeHO 

JuaquTeJILHoe qucno f - Janpe~eHHbiX nepexo.u.os. ltJyqeuue 

TaKHX nepeXO,IJ.OB Bbl3biBaeT 60JibWOH BHTepec KaK y ~H3H

KOB- 3KCnepHMeHTaTOpOB, TaK B y TeopeTHKOB B CBJ13H 

C Ba>KHOCTbiO BbiJIBJieHBJI ~BJHqecKHX ~aKTOpOB, OTBeTCTBeH

HbiX Ja CHJITBe 3Toro JanpeTa. 

C paCCMaTpBBaCMbiM JIBJieHHCM CBJ13aHbl CJIC.IJ.YIOIQBC 

OCHOBHbiC 3KCDepHMeHTaJibHbiC ~aKTbl: 

1. Ha6JIIO.u.euue Koueqnblx Juaqeuuii ~aKTopos JanpeTa 

Ml-nepexo.u.os F(Ml)~T~ 2 /T
1
Y,

2
_ /o6bJqno 10 2

-
- 103 /. , '1KCII / "'·P· 

2. 3uaqeHHJI ~aKTopos JanpeTa Ml-nepexo.u.os Koppenu

PYIOT C BCJIBquuoii OTKJIOHCHBH 3HaqeHBH MarHBTHbiX MOMeH

TOB paCCMaTpHBaCMblX COCTOJIHBH OT JIBHBB lllMB,IJ.Ta. 

3. lJacTo ua6n10.u.aeTCJ1 TaK uaJbiBaeMblii 34JclleKT npo

HBKHOBeHBJI, npHBO,IJ.JIIQBH K aHOMaJILHbiM JHaqeHBJIM K034JcllB

UBeHTOB BHyTpeHHeH KOHBepCHB ,IJ.JIJI f - 3anpe~eHHbiX nepe

XO,IJ.OB. 
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Has6onLwee konsqecTBO 3kcnepsMeHTanLHWX cse~eusi 
BMeeTCJI 0 BepOJITHOCTJIX p - 3anpe~eHHWX nepeXO~OB. 0HB 
O'leHL 'IYBCTBBTenLHW k ~eTanJIM CTpyXTypW Jl~pa /T .k. 
nponop:QBouanLHW kBa~paTy MaTpB'IHhiX 3neMeHTOB nepexo
~os/ B ll03TOMY CO,nep>k8.T ~eHHYJO BH«ilOpMa~BIO 0 «ilakTOpax, 
OTBeTCTBeHHhiX 3a CH.RTBe p - 3anpeTa. 

CscTeMaTBka sepo.aTaocTei f-3anpe~euuwx M1-nepe
xo~os 6wna npose~eaa B 1968 ro~y 3.E.JiepnoBB'IeM /II. 
B HaCTO.R~ee BpeM.a kOnB'IeCTBO ~aHHhiX 0 e- 3anpe~eHHhiX 
M1-nepeXOMX cy~ecTseuuo ysensqsnocL - o6uapy)l(eHw 

HOBble p - 3anpe~eHHhle nepeXO~hl, ~n.a p.a~a cnyqaeB yToq
HeHhl 3Ha'leHB.a nepso~oB nonypacna~a yposuei B 3Ha'leHB.a 
o 2= E2/ M 1 . B CBJI3B c 3TBM Mhl C'IBTans BHTepecawM ua 
OCHOBe BCeX BMeiO~XC.R B HaCTO.R~ee BpeM.R CBe~eHBH 0 
speMeuax )I(B3HB yposuei, pa3p.R)I(aiO~xc.a P - 3anpe~eauw
MB nepexo~aMB TBna n,p(lg 7; 2.-2d 512 ) , n,p (2d 3;zds 1;2J B 
o6nacTB .a~ep llO.::;:A ~ 150 sA> 190, Bhi'IBCnBTL 3Haqeau.a 
llPBBe~eHHhiX BepO.RTHOCTeH B O~HO'IaCTB'IHhiX «ilakTOpOB 
3anpeTa f -3anpe~eauwx M 1 -nepexo~oB B Bx E2 -KoMno
HeHT. 

Bepo.llllfHocmu P - aanperqeHHbiX M 1 - nepexoooe 

B :~a6.11. 1 H 2 co6paaw 3kcnepBMeHTanLHwe ~aaawe 
o aeiTpouuwx nepexo~ax TBna n (lg 712 ~ 2d 512 ) B 
n ( 2d 

312 
~ 3 s

112 
), B llfa6A. 3 B 4 - o npoToaawx nepexo~ax 

TBlla p(lg 712 ~ 2d 512 ) B p(2d3; 2.::>3S l/2 ), COOTBeTCTBeHHO. 
Ilepswi cTon6e~ ka~oi Ta6ns~w co~ep)I(BT .a~po, B kOTo
poM nposcxo~BT nepexo~. Bo BTopoM cTon6~e npsse~eua 
3Heprs.a yposu.a E yp. , B TpeTLeM - 3Heprs.a nepexo~a -
E Y , B 'leTsepTOM cTon6~e - nepso~ nonypacna~a yposu.a 
T 1 ; 2 3Kcn~· cpe~HeB3Beweuuoe 3Ha'leHBe B3BeCTHWX T 112 :JKcn. 

0603Ha'le HO 3Be 3~0'1kOH * ) . B CTOn6~e 5 - CllBHhl B 'leT
HOCTB uaqanLHOrO I ~ B KOHe'IHOrO I r COCTO.RHBH .a~pa. 
B CTon6~e 6 - ~on.a npBMecs E2 -MynLTBnonLHOCTB B c:Me
waHHOM nepexo~e o2 

= E2 /M1, B cnyqae, Kor~a 3kcneps
MeHTanLHLIX ~aHHhiX 0 0 2 BeT, B paC'IeTaX npBHBManOCL 
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MeHTanLHwe ,D,aHHble o T 1;2 3Kcn. BcnonLJoaaHw a Ta6nB
~ax liepnoBB'Ia B ,D.p. 141, Mbl ccwnaeMC41 Ha 3TH Ta6~w. 

0UIB6KB B 3Ha'leHBJIX B~'l) ,B(E2)B COOTBeTCTBeHHO f(Ml) 
B f(E2) He onpe,D,enJinBCL BBB.D.Y Toro, 'ITO BnBTepaType 
.D.nJI. 6onLUIBHCTBa paccMaTpBBaeMwx nepexo,D,oB He yKaJw
aaeTCJI norpeumocTL a onpe,D,eneHBB aenB'IBHbl o 2• 0UIB6KB 
B onpe.D.eneHBB B(Ml) BF(Ml) MoryT .D.OCTBraTL 15-20~, 

· a a onpe,D,eneHBB B (E2) B F (E2) - B 6onLweii aenB'IBHbl. Ha 
puc. 1 B3o6pa>KeHw 3Ha'leHBJI F(Ml) paccMaTpaaaeMwx nepe
XO.D.OB a 3aBHCBMOCTH OT Z B N. PaccMoTpeHBe pBcyHKa 
llOKa3b1BaeT, 'ITO <imKTOpbl 3anpeTa ,D,nJI HeHTpOHHbiX nepexo
.D.OB B3MeHJIIOTCJI B npe,D,enax OT HeCKOnLKHX e,D,BHB~ .D.O He
CKOnLKBX COTeH, ,D,nJI npOTOHHbiX nepeXO,D,OB p (lg 7/2 t 2d5/2) -
a npe,D,enax OT -100 .D.O -1000 B .D.nJI nepexo,D,oB p(2d312~3s 11~
OT HeCKOnLKHX COTeH .D.O HeCKOnLKHX TbiCJI'I. HeCMOTpJI Ha 
HeperynJipHbiH XapaKTep B3MeHeHBJI <imKTOpOB 3anpeTa B 
3aBBCHMOCTB OT 'IBcna HyKnOHOB, Ha6nJO,D,aeTCJI TeH,D,eH~BJI 

yaenH'IeHBJI 3Ha'leHBH ~aKTOpOB 3anpeTa npH npa6nB>KeHBB 
'IBCna HyKnOHOB B JI,D,pe K Z = 50, 82; N = 82, 126. )J;nJI 
E2-KoMDOHeHT paccMaTpBaaeMwx nepexo,D,oB 3Ha'leHHJI <!miC
Topoa YCKOpeHBJI B 3MeHJIIOTCJI B npe,D,enax OT -1 .D.O - 100. 
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