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Abstract

In this search, """ Hf isotopes have been studies by the interacting
boson model (IBM-)) to determine the energy levels and the electric

quadruple moments Q, , In addition, by the program IBMT was used for

evaluating the reduced electric transition probability B (EY). The nucleus
shape was determined by studying potential energy surface using the
equations of Hamilton function. The square of rotational energy and the
moment of inertia were calculated.

spin and parity for some energy levels, which were not exactly
determined experimentally have been determined. It was found that the
().»+1) MeV for '"'HFf have spin and parity is (*\*) . The energy levels
(+.9¢, Y.+Y and Y.YeA) MeV for '“Hf spin and parity are ( *v*,Y," and
Y.") respectively and the energy levels (V.+AA and ).YY) MeV for ' Hf
spin and parity are  (¥," and ¢¢" ) respectively , the energy level ().+¥
MeV) for """Hf have spin and parity is (*,*), and energy level (1.Y) MeV
for " *Hf have spin and parity (*\").

Also, we determine the spin and the parity for energy levels, which
were never determined experimentally, such as the energy level().:YY
MeV) for ' Hf with (¢¢7) , and the energy levels().+¥ and ).eY) MeV for

"Hf with (M* and Y +\*) respectively. The ""Hf nucleus was expected to

i

have two new energy levels of (1.¢9 and Y.©) MeV with spin and parity
(V+,"and £7).

According to the IBM , It was found the ' “Hf isotopes belong to
the transition region O(*)—SU(Y),whereas the '"~*"Hf isotopes belong to
the transition region SU(Y)—O(1).
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