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Abstract
In this study, the energy of the first exited 2:* of the rations and

ED E(6DH) E@D i
E(Z})'E(Z}) ’ E(ZIi) for =545DY
even-even isotopes are compared with the standard values for the three limits, the vibration U(5),
gamma-soft O(6) and the rotational SU(3). The back-bending curve and the relation between Ey/ | as
a function of | ( E-GOS) and the ratio E(J;)/E(27) as a function of spin (1) once and with neutron
number again are drawn for these isotopes to have more information about their properties.
Calculation of the energy of different states along the yrast region has been done using the standard
relations for each limit, U(5), O(6) and SU(3) and a comparison with the experimental data show that
they the isotopes '*31°DY possess rotational properties .

The interacting boson model IBM-1 has been used to calculate the energy of different states along
the yrast region applying a suitable limit for each isotopes. A program with MATLAB 10 has been
built for this purpose. Agood agreement with the experimental data was obtained.
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8Dy 13 0.0244 -0.0226 -2.9580
160Dy 14 0.0208 -0.0217 -2.9580
162Dy 15 0.0200 -0.0186 -2.9580
64Dy 16 0.0189 -0.0148 -2.9580
166D Y 17 0.0196 -0.0158 -2.9580
168Dy 18 0.0186 -0.0162 -2.9580
10Dy 19 0.0176 -0.0166 -2.9580
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2 0.098 0.098 0 0.086 0.086 0
4 0.317 0.328 -3 0.283 0.289 -2
6 0.637 0.690 -8 0.581 0.607 -4
8 1.043 1.183 -13 0.966 1.041 -7
10 1.520 1.808 -18 1.428 1.591 -11
12 2.048 2.564 -2 1.950 2.257 -15
14 2.612 3.451 -32 2.5138 3.038 -20
16 3.190 4471 -40 3.089 3.935 -27
[30-31] 162164DY ¢y ulaill IBM-1 3 il il g Alaad) cilBldal) 1(4) Jgaa
162DY 164DY
If Experimental IBM-1 A% Experimental IBM-1 A%
2 0.080 0.081 -1 0.073 0.073 0
4 0.265 0.270 -1 0.242 0.245 -1
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8 0.921 0.972 -5 0.843 0.885 -
10 1.375 1.486 -8 1.261 1.354 -7
12 1.901 2.108 -10 1.745 1.921 -10
14 2.491 2.839 -13 2.290 2.588 -13
16 3.138 3.679 -17 2.887 3.357 -16
[32-33] 166-168DY ¢y ulaill |BM-1 gz 3 gl ity dplaal) cilBldal) 1(5) Jgia
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4 0.253 0.258 -2 0.248 0.253 -2
6 0.527 0.543 -3 0.516 0.532 -3
8 0.892 0.932 -4 0.873 0.913 -4
10 1.341 1.426 -6 1.315 1.397 -6
12 1.868 2.024 8 | - 1.985 | -----
14 2.467 2.729 -10 | - 2.678 | -----
16 3.119 3.542 13 | e 3478 | -----
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