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The half-life of the 249.7 keV level in "'Hf (see

Fig. 1) as deduced from Coulomb excitation measure

ments'"^' by different workers varies from 48-110 ps.

The magnetic moment of this level has been deter

mined by Brooker et al.*^ by perturbed angular
correlation measurement of the 71.7-249.7 keV

cascade using hyperfine field on Hf in iron. The

value of the g factor deduced from their experiment

is ̂  = -1-0.26 ± 0.09 using a value of 100 ps for the

half-life of the level. We report here a direct measure

ment of the half-life of this level by the 249 keV

—249.7 keV y delayed coincidence using a time-to-

pulse-height converter (TAC).

The relative intensities of the 136.7 and 249.7 keV

y-rays from this level and the L sub-shell conversion

ratios of the 136.7 keV transition have also been

determined to calculate the mixing ratio and the

reduced transition probabilities.

A source of 6.8d "''Lu was made by neutron

irradiation of 76 % enriched "^Lu which was vacuum

evaporated onto —1 mg/cm^ pure aluminium foil.

The P rays were detected by a 2.5 cm diam. xO.5 cm

thick NE-111 plastic scintillator mounted on RCA

8575 photomultiplier. The anode pulses were shaped

by an ORTEC constant fraction discriminator and

these provided the STOP input to the TAC. The P
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Fig. 1. Decay scheme of 6.8 d "''Lu.
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Fig. 2. The time spectrum with '''"'Lu source
(filled circles) along with the prompt spectrum

using *°Co (crosses and the solid line).

gate was chosen near the end point of the 249 keV P

group feeding the 249.7 keV level to minimise the
contribution of the 175 keV P group feeding the

321.3 keV level. The START pulse for the TAC was

provided by the Compton of the 249.7 keV y ray

detected in a 2.5 cm diam. x 2.5 cm thick KL-236

plastic scintillator mounted on RCA 8575 pho

tomultiplier. The anode pulse was shaped by an

ORTEC fast discriminator. The y gate was chosen at

the Compton edge of the 249.7 keV y ray. The gated

output pulses from the TAC were analysed in a
multichannel analyser. A typical time spectrum

obtained with the '"Lu source is shown in Fig. 2 as

the filled circles. The prompt spectrum was taken

using a ®°Co source under the same conditions. This

is shown by the crosses and the solid line in Fig. 2.

The calibration of the TAC was done by standard

cables and by observing the P-y delay spectrum of the

279 keV level in ^"'Tl having a half-life of 0.28

ns."

The time spectrum with "'Lu source showed

a slow-decaying component of intensity ~5%
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(Fig. 2). The half-life of this component was deter

mined by least-squares fit of the linear part to be

ti = 0.67 ± 0.03 ns, corresponding to that of the

321.3 keV level.®-'" This can be explained as due to a

part of the 175 keV ̂ 8-321.3 ke'V y cascade accepted

in the energy gates. After correcting for this com

ponent the TAG spectrum showed a slope, = 68 ps,

while the prompt slope was, /a = 41 ps. An approxi

mate value of the half-life of the 249.7 keV level was

obtained as / = (t| — /i)"^ = 55 ps. A least squares
adjustment of the TAG spectrum was made using the

above values of t and ti as the zeroth order approxi

mation and the observed prompt spectrum. From

this fit the half-life of the 249.7 ke'V level was obtained

as /(249.7) = 55 ± 5 ps. The error includes possible

uncertainty in the time calibration.

The intensities of the 136.7 and 249.7 keV y rays

relative to that of the 113 keV y ray are determined by

using a Ge(Li) detector to be 0.0087 i 0.0020 and

0.031 rt 0.003 respectively.

The L sub-shell conversion ratios of the 136.7

keV transition were measured by a double fo

cusing electron spectrometer to be Li/Ln/Z,ni =

28 ± 8/112 ± 23/100. By comparing with the

theoretical values®' the multipole mixing ratio

of the 136.7 keV transition is determined to be

(5 ± 5)%M1 -f- (95 ± 5)%E2. Using this along with

the total conversion coefficients a(249.7) = 0.14

theoretical®' and a(136.7) = 1.2 (present experi

ments), the reduced Ml transition probability from

the 249.7 keV (ll/2~) state is calculated to be

B(M1, 11/2 — 9/2) = 1.4 X 10"'F—T.L2McJ

From this value of B(M1) we get the collective model

parameter \gK — 3r\ = 0.04 for the rotational band.

The experimental g factor of the 249.7 keV level may

be recalculated from the measurements of Brooker

et al.*^ using the present value of the half-life, giving

tf(249.7)e,p,. = 0.47 ± 0.16. The values of g^ =

0.253 ± 0.013 and gK = 0.211 ± 0.013 have been

derived" from the experimental values of the mag

netic moments of the ground state and the 113 keV

level of "''Hf and the B(M1) value of the 113 keV

level. Using these values the calculated g factor of the

249.7 keV level is fl'(249.7)c.,c. = 0.24 ± 0.015. This

value is not in agreement with the experimental

value*' re-calculated using the present value of the

half-life of the level.
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