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The transition probabilities for magnetic dipole transitions from the first excited states in
Tb 159 and Yb 173 nuclei have been measured with a multi-channel time analyzer. The gyromagnetic ratios calculated on the basis of the unified model are compared with results of
experiments on Coulomb excitation. The experimental results show that the g-factors for
collective motion are close to those estimated on the basis of the unified model according
to the formula gR r:::~ Z/A.
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THE knowledge of the lifetimes of magnetic di3000
pole transitions and in addition the magnetic moments JJ. of the nuclei allows one to determine
separately the g-factors of collective motion ( gR)
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In the method of Coulomb excitation the reduced
0
probability of E2 transitions B ( E2) is determined
2'1:-23
nanosec
directly from experiment, and the reduced probaDy
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bility of M1 transitions B ( M1) is calculated from
the ratio of the intensities of the two components
6 2 = A. ( E2 )/A. ( M1), where A. is the transition probability. However, in those cases in which the M1
component makes up the preponderant fraction of
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the radiation, the determination of g-factors by
FIG. 1. Determination of the lifetime of the 58 kev level
the method of Coulomb excitation becomes very
in Tb159 • N is the number of coincidences; Z is the channel
unreliable, since it is based on the accuracy of the
number in the time analyzer. The channel width is 1.92 x 10-10
knowledge of the small amount of E2 admixture.
sec.
It is clear that in such cases, which are frequent, it is expedient to make a direct measure{3-y coincidences). This comparison source exment of the lifetime of the level by the method of
hibits the accurately known lifetime of the 279-kev
delayed coincidences.
level of Tl 203 , and the weighted average value from
In Figs. 1 and 2 are shown the results of measmany measurements 2•3 of the half-life is T112
uring the half-lives of the 58-kev level in Tb 159
= ( 2.90 ± 0.12) x 10- 10 sec. In this case, the use
and the 78.7-kev level in Yb 173 , obtained with a
of Co60 as a comparison standard was inconvenmultichannel time analyzer which has been deient because of the excessive difference in the
scribed earlier. 2
energies of the two radiations.
In the case of Yb 173 , coincidences of the 272Having as a goal the complete removal of inkev gamma ray with conversion electrons from
strumental shifts in coincidence time (which bethe 78.7 kev transition were counted. A compound
come very significant in the measurement of such
of Co 60 was used as a comparison source (for
short times ) , we applied the method of ''control
{3-y coincidences). In the case of Tb 159 coinciof single pulses," which has been described in
dences of the characteristic x-rays with converdetail previously. 2
sion electrons from the 58-kev level were counted,
The experimental values for the half-lives are:
and the comparison source used was Hg2°3 (for
r.1, = (1.3 ± 0.4) .1o-1o sec for the 58-kev level of Tb 159 ,
*Dresden Polytechnic Institute, German Democratic ReT.
1, = (3,8 ± 0,5) .10-u sec for the 78. 7-kev level of Yb 173 •
public.
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mixture (4.5%) of the E2 component (this was
well determined in the work of Romanov et al. 9 ),
the magnitude of the internal quadrupole moment
of the nucleus Yb 173 can be determined. Q0 = 8.4
x 10-24 cm 2, in agreement with the results of other
work, 8• 10 and also with the magnitudes of quadrupole moments in this region of nuclei.
Finally, the values for the g-factors for collective motion which we determined are close to the
value gR = Z/ A which corresponds to the unified
model value for a homogeneous charge distribution. The latter values are 0.41 for Tb 159 and
"'0.4 for Yb 1 73 • However, the Coulomb excitation
results for Tb 159 give for this quantity 0.1 (reference 8) and 0.25 (reference 6), and 0.31 for (reference 7) Yb 113 •
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FIG. 2. Determination of the lifetime of the 78. 7-kev level
in Yb 173 • The channel width is 2.16 x 10-•o sec.

