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The influence of structural factors in calculating decay parameters to the
ground and excited states in radon isotopes

Seyyed Amin Seyyedi, Adeleh Razmara
1. Sciences Faculty, Physics group, Payame-Noor University, P. O. Box 19395-4697, Tehran, Iran
Abstract:
In this research, the transitions from the ground state of the parent nucleus to the excited states

of the daughter nucleus for 2% 213215219 R3 jsotopes have been investigated with regard to the
collective effects of nuclear matter. In these calculations, to calculate the alpha-daughter nucleus
interaction, the double-folding model with finite range nucleon-nucleon interactions has been
used considering the incompressibility effect of the nuclear mater and the cluster formation
model. The results obtained from these calculations about partial half-lives show a good
agreement with the experimental data. It has also shown that by increasing the effects of
incompressibility, partial half-lives and branch ratio reduce in comparison with experimental data.
Keywords: Partial half-lives, branching ratio, Radiom isotopes
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Interaction K(MeV) C a BUfm®) | y(fm3)
BDM3Y1 176 0.2963 3.7231 3.7384 0.0
CDM3Y4 228 0.3052 3.2998 2.3180 2.0
DDM3Y1 270 1.2521 0.0 0.0 1.7452
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N Tf=176M€V(S) T1K=228MeV(S) T1K=270MeV(S) TlExp.(S)
Transition 2 2 2 2

219Ra 215Rn

702" —p 9/2° 1.352E-03 1.329E-03 1.322E-03 3.280E-02

712* 712¢ 6.129E-03 6.029E-03 6.014E-03 2.000E+00

—
2y 1.092E-02 1.062E-02 1.036E-02 1.110E+00

7120 —p11/2° 1.333E-02 1.313E-02 1.033E-02 1.510E-02

20— 72" 6.306E-01 6.106E-01 6.103E-01 4.170E-01

215Ra 211Rn

712" 9.877E-05 9.021E-05 8.261E-05 9.021E-05

712* 6.295E-04 5.858E-04 5.397E-04 5.858E-04

712* 4.890E-03 4.651E-03 4.251E-03 4.651E-03

213Ra

5/2° 3.603E+01 3.373E+01 3.070E+01 3.373E+01

5/2° ? 5.517E+01 5.093E+01 4.655E+01 5.093E+01

5/2° ? 2.781E+02 2.578E+02 2.365E+02 2.578E+02

5/2° ? 8.332E+02 7.831E+02 7.115E+02 7.831E+02

5/2° ? 2.998E+03 2.779E+03 2.519E+03 2.779E+03

209Ra

5/2° . 1.779E+00 1.652E+00 1.510E+00 1.652E+00

5/2° ? 5.786E+01 5.373E+01 4.901E+01 5.373E+01

5/2° ? 6.462E+02 6.062E+02 5.540E+02 6.062E+02
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215p h!x:9;2+ BROMS BRE*C BREUS Exp.

BRY BRI BRI Fxp.
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