
PL9800063

ANNUAL REPORT 1994

LIFETIME MEASUREMENTS IN ODD-EVEN LA, LA ISOTOPES

K.Starostaa, S.Gundel , C.Drostea, D.B.Fossanb, T.Moreka,

C.Naguleswaran0, J.M.Sears , J.Srebrnya, I.Thorslund , P.Vaska ,

J.C.WalpeC, M.P.Waringb

Institute of Experimental Physics, Nuclear Physics Division,

Warsaw University, Hoza 69, 00-681 Warsaw,Poland

Nuclear Structure Laboratory, State University of New York at

Stony Brook, Stony Brook, 11794-3800 NY, USA

University of Notre Dame, Physics Department, Notre Dame,

46556 IN, USA

Recoil Distance Method (RDM) lifetime measurements have been

carried out for the La, La nuclei to examine the collective

structure of the decoupled band based on the unique parity

Tth [550] 1/2 orbital in comparison to that of Ba, Ba

cores. The Stony Brook array consisting of five BGO-suppressed Ge

detectors placed at ± 30°, 90°, 125°, and 150° relative to the

beam direction in conjunction with the Notre Dame / Argonne

plunger was used to measure the stopped and shifted 3"-ray peaks as

a function of target-stopper distance. A 14-element BGO

multiplicity filter surrounding the target was recorded along with

the y-ray singles events to allow background reduction from Coulex

and radioactivity. For both experiments beam were provided by

the Stony Brook Superconducting LINAC facility with beam

intensity ~ 15 pnA.
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The Mo( Cl,2p2n) reaction at a beam energy of 155 MeV was

used to populate the excited states of La nucleus.

Self-supporting, rolled 94% enriched target was 0.55 mg/cm thick,

~ 8.95 mg thick gold stopper allowed beam particle to go through

but stopped the reaction products. Recoil velocity /3=2.45(8)% was
125

extracted from the Doppler shifts of La transitions.
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La was populated following the U2Cd(19F, 4n) reaction at a

beam energy of 84.5 MeV. Enriched 98.7% Cd, 0.58 mg/cm2 thick

target was evaporated on the ~1.3 mg thick gold backing. Golden

stopper was 5.05 mg/cm2 thick. Recoil velocity of 127La nuclei was

equal to 0.94(4)% of light velocity.

Preliminary lifetimes measured at 125° for 125La for the 15/2",

19/2^ levels are equal to 187(9)ps, 8.0(7)ps respectively. For

the 23/2" state the effective lifetime 2.9(2)ps was measured. One

should note that the lifetimes measured at 125° (where second

Legendre polynomial vanishes) are free of the spin deorientation

effect. The lifetime of the 15/2" state measured at ±30° and 150°

equals to 146(10) and is significantly different from the value

measured at 125 what gives the evidence of the importance of the

spin deorientation correction.

For the La nuclei data are still under analysis. Preliminary

lifetimes observed at 125° for 15/2", 19/2", 23/2" yrast states
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are 165(7)ps, 10.6(7)ps, 3.9(3)ps respectively. Multiple level

fits are going to be done. Experimental results will be compared

with Core-Quasiparticle Coupling Model calculation.
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Tig. 1 Example of the fit to 12?La 458 keV 15/2" 11/2" transition

RDM data.


