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. Introduction
Yrast levels of even-even nuclei




Reduced transition probability B(E2; 2:>0r)
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Our Empirical Formula
Ey = oA 4 Bp eXp(—Npr) +Bn exXp(—=NpAp)--- (@)

° mass number : A, valence proton (neutron) number : N, (N,)
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Ref.[1] : D. Kim, E. Ha, and D. Cha, Nucl. Phys. A 799, 46 (2008)




Determination of N, (N,)
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Example : E, =aA™ + B exp(-N i, ) + B, exp(—N, &)
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(a) Isotopic Chains (b) Isotonic Chains
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(b) Isotonic Chains
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The physical meaning of the
empirical formula ?
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II. Model and Interpretation

In the deformed nuclei around doubly mid—shell region

Ref.[2] : G. Jin, D. Cha, and J-H Yoon, J. Korean Phys. Soc. 52, 1164(2008)
The rotational energy for the rotational bands such as J*=2",4"6",--.

e J : total angular momentum
I : effective moment of inertia

If a nucleus is a rigid body having the axial symmetry about
the intrinsic 3 axis
* nuclear mass M =UA

- nuclear mean radius R, =12A!3
- distortion parameter §~(R;-R)/R,

= 0.3(for 173YD)
Ref.[3] : A. Bohr and B. R. Mottelson, Nuclear Structure, Vol. Il 12



The observed moments of inertia are smaller than the moment of
inertia given by Eq (4), , Brpund the doubly mid-shell

a=J0+1) oy, vy'=5/3=1.67
5 #°

(04 —
T aku12? (1+3)

13



We perform the xazmalyses
i) fixed y=1.40for 1.34~1.47(2" ~10") = o, By, Ay, By, and A,
i) fixed o'and y'=5/3 < By, Ay, Bpsand A

(8)

Ny :Number of total data points in the fitting
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III. Results and Discussion

Excitation energies of 2"and 4*Measured vs. Calculated
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67,8", and10"

Excitation energies of : Measured vs. Calculated
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III. Results and Discussion

a(MeV) B8, (MeV) B.(MeV) X X Y N

ao(MeV)

395.76 0.79 L9 042 020 0057 557
1319.20 1.12 14 034 024 0094 430
770.32 131 146 032 08 008 375
4749.12 127 134 02 007 0060 309
7255.60 130 146 023 0.8 0040 265
89.89 082 L1, 041 028 0126 557
297 87 14 89 120 167 033 023 0071 430
654.71 15 59 140 164 031 018 0069 375
1155.90 16 05 134 150 02 0.5 0053 309
1702.79 15 48 134 164 022 015 0034 265
68.37 1140 083 L17 042 028 0126 557
268.04 13 40 121 168 033 023 0071 430
598.17 1424 140 164 031 008 0069 375
87 145 143859 19 98 134 150 02 005 0033 309
107 147 2316.8) 2106 136 166 021 0.4 0034 265

25% (for2;), 32% (for4;),25% (for6;), 13% (for8; ), and 18% (forl0;)
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a and oy for the three different Y

E, =aA™ +--

=agJJ+DA™ +--

(~1.40)
{A ~4 (for 1%Yb)}

A(-167)
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First term of the empirical formula for the three different

2,=65.96 MeV and y=1.67

- - - y=1.40
unfixed o and y from Ref. [1]
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Excitation energies of the 2f states for the first, two exponential,
and all term
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IV. Summary

The term of oA can be obtained by considering the moment of
inertia oft a deformed nucleus can interpret well previous analyses.

It IS remarkable that the parameters extracted earlier
research agree withi thoese ( ) oldainetyfrom the rotor mode!
and that the previous values efiandivided by J(J+1)iare almost
constant as expected fromi the rotor moag!.

e excitation energies calcllated with constant can
describe the mainiessential featires of the measuredanetiexcitation
energies |fo.r all'off the'natural parnty even multipole; states in even=
evennueier.

he empirical formula can be well separatediintortne: moment of
Inentiaterm and the tworexponential termsiwhich are thought
1o be related tg yershell effect.
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