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Abstract

Interacting Boson model-2 was used to calculate the energy levels of some of the even-even
erbium isotopes with mass numbers 156-162. The extracted moment of inertia has been
plotted versus the square of energy of the emitted photon for the experimental and computed
values. The ratio of the excitation energies of the first 47 over the first 27, [R =
(Eq/Ez;)], is also calculated, and then compared with the three limits (SU (3), U

(5) and O (6)).
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In addition, the E-GOS curve as a function of the spin is presented. All calculated
values are compared with the available experimental data and show reasonable
agreement. Whereas, the two isotopes *°Er and °Er at low spin values had unstable
gamma characteristics and with high spin values, these properties transferred to the
rotational state, while the tow isotopes °Er and ®Er showed a rotational behavior.

Keywords: Angular momentum; E-GOS curve; Erbium Isotopes; even-even nuclei;
Interacting Boson Model-2; Yrast band.
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MeV saa 58 Er il 48Ul Cligine 20508 . MeV saas 50 udaill 48Ul clsicse 1 Jsoa

J" Eexp Eca | A (%) J" Eexp Eca | A (%)
25 | 0.192 | 0.192 | 0.0 21 | 0.3445 | 0.345 | -0.14
4f | 0.527 | 0.534 | -1.33 41 | 0.7974 | 0.795 | 0.3

61 | 0.970 | 0.971 | -0.1 6f | 1.340 | 1.325 | 1.12
8f | 1.493 | 1.469 | 1.61 8f | 1.959 | 1.920 | 1.99
10 | 2.072 | 2.028 | 2.12 107 | 2.663 | 2.587 | 1.75
12 | 2.680 | 2.664 | 0.63 127 | 3.314 | 3.331 | -0.51

MeV 3255 02Fr dall &8l Clisine 4 Jsia MeV 3aa5, 0Fr daill d6U)) cilisie .3 Jsoa

J" Eexp Ecal A (%) Je Eexp Ecal | A (%)
27 1 0.102 | 0.102 | 0.0 2f | 0.126 | 0.126 | 0.0

47 10329 | 0325 | 1.2 47 | 0.3899 | 0.387 | 0.74
6t | 0.666 | 0.649 | 2.5 6r | 0.7657 | 0.752 | 1.79
8+ 1.096 | 1.062 | 3.1 8f | 1.229 | 1.200 | 2.36
105 | 1.602 | 1.604 | -0.12 107 | 1.761 | 1.761 | 1.98
127 | 2.165 | 2.201 | -1.66 127 | 2.340 | 2.320 | 0.85

Appndlly Llaad)PPOF T pdaill gigil) il papag AN gl ey JEY) 48l o 5 Jsaa

JF=Jf Exp Cal
E, 2J/h? (hw)? E, 2J/h? (hw)?
(MeV) (MeV)‘l (MeV)2 (MeV) (MeV)‘l (MeV)2

2{ > 07 | 0.345 | 17.417 0.020 0.345 17.391 0.020
47 =27 | 0.453 | 30.912 0.050 0.450 | 31.111 0.049
6F > 4% | 0.543 | 40.546 | 0.073 0.530 | 41.509 | 0.070
8t 567 | 0.619 | 48.465 | 0.095 0.595 | 50.420 | 0.088
107 > 87 | 0.674 | 56.380 | 0.113 0.667 | 56.972 | 0.111
127 > 107 | 0.681 | 67.548 | 0.116 0.744 | 61.828 | 0.138
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Agsmnally Alendl P5BEY il ()i 48l ey A pemill pie s JEY) A8l o8 .6 Jsaa

Exp Cal

it Uf Ey 200 | (hw)? Ey 200 | (hw)?
(MeV) | (Mev)! (MeV)? (MeV) (MeV)! (MeV)?

2f - 0f 0.192 | 31.250 | 0.006 0.192 31.25 0.006
41 - 2f 0.335 | 41.791 0.027 0.342 | 40.936 | 0.029
6+ - 4f 0.443 | 49.661 | 0.049 0.437 | 50.343 | 0.047
8+ - 67 0.523 | 57.361 | 0.068 0.498 | 60.241 | 0.062
10t >8F | 0.579 | 65.630 | 0.084 0.559 | 67.979 | 0.078
12+ > 10f | 0.609 | 75.534 | 0.093 0.636 | 72.327 | 0.101

Apndlly Llaad)POOF 7 pdaill o gigil) il pypag AN gl ey JEY) dila o .7 Jsaa

Exp Cal

JF=Jf 5, 2J/h? (hw)? E, 2J/h? (hw)?
(MeV) (MeV)! (MeV)2 (MeV) (MeV)! (MeV)2

21 > 07 0.125 | 48.000 0.003 0.126 | 47.619 | 0.003
47 - 27 0.265 | 52.850 0.017 0.261 53.640 | 0.017
6+ — 4t 0.376 | 58.542 | 0.035 0.365 | 60.274 | 0.033
8 > 6} 0.463 | 64.753 0.053 0.448 | 66.964 0.05
10f > 8F | 0.532 | 71.429 | 0.071 0.526 | 72.243 | 0.069
127 > 10F | 0.579 | 79.447 | 0.084 0.594 | 77.441 0.088
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Exp Cal

i =Jf Ey 2| (hw)? Ey 2m | (hw)?

(MeV)! (MeV)? (MeV) (MeV)! (MeV)?
2{ > 07 0.102 | 58.824 | 0.000 0.102 | 58.824 | 0.002
4 - 27 0.227 | 61.674 | 0.013 0.223 62.780 | 0.012
6+ - 4F 0.337 | 65.282 | 0.028 0.324 | 67.901 0.026
8+ - 6F 0.430 | 69.767 | 0.046 0.413 | 72.639 | 0.042
10 ->8F | 0.506 | 75.099 | 0.064 0.542 | 70.111 0.073

12 > 10f | 0.563 | 81.705 | 0.079 0.597 | 77.052 | 0.089

Appundl Br illaily CO Slapaaill (E gy /Ep+) damilly Ep+ ssiadl) 48 .9 Joa
U@B) | O(@) | SUEB) | ™CEr | ™%Er 10pr 192gr

E,+ 500 300 100 0.345 0.192 0.126 0.102
(Eys/Epr) | 2.0 | 2.5 | 3.3 2.3 2.78 3.0 3.1
3.5+
.............................. SU(3)
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28
25 //. 0(6)
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