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Calculation of the Energies and the Reduced Electric Quadrupole
Transition Probability of '“'*"'" Hf Even-Even Isotopes
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ABSTRACT

The property of 166_170Hf even-even isotopes have been deduced, were the relation of
the moment of inertia (29/#°) as a function of the square of the energy of the emitted
photon when the nucleus translate from the (/) state to the (/—2) state (7°w”) ( back-
bending curve) Also the relation of the gamma energy over spin (E, /) as a function of the
spin (/) (E-GOS) have been drawn, these curves indicated that these isotopes have a
transition property (SU(3)-O(6), with the X(5) proprety for '“Hf isotopes. To insure this
property the calculation of the energy of different states in the yrast band has been done

using the standard relation for the three types of nuclei depending on their property
(rotation, y —soft and vibration). Knowing the property of these isotopes, the calculation of
electric quadrupole transition probability B(E2) has been done using Bohr and Mottelson
model and the interacting boson model IBM-1 and compared with the experimental values.
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Experimental E_, (keV)

E, (keV)* Vibrator y — Soft
124.1 124.1 124.1
385.92 248.2 310.25
757.29 372.3 558.45
1213.7 496.4 868.7
1736.06 620.5 1241
2306.09 744.6 1675.35

2857.5 868.7 2171.75
3310.4 992.8 2730.2
* Ref.=( Baglin, 2010)

Experimental E_, (keV)
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100.8 100.8

321.9 201.6
642.9 302.4
1043.1 403.2

1505.2 504.0
2016.1 604.8
2567 705.6
3151.3 806.4

3766.5 907.2
4421 1008.0

* Ref.= (Baglin, 2002)
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0 pif B(E2) 8
*0,=8.084  (Mbller et al., 1995) B=0.274

Experimental B(E2),.,(W.u.)
so%e Bohr and _
B(E2),,, (W) Mottelson IBM —1(0(6)) IBM -1(SU(3))
180 232.30 342.10 180
260 331.86 477.66 253.70
258 365.51 539.22 272.70
300 382.61 562.9 275.20
310 392.99 562.63 268.9
280 399.96 544.89 256.45
300 404.97 513.11 238.85
~ 330 408.74 469.28 216.72
~ 320 411.68 414.64 190.36
~ 350 414.04 350 159.96
*From equ (6) ** Ref.= (Baglin, 2002 )
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