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A SYSTEMATIC STUDY
OF PROTON DECAY IN SUPERHEAVY ELEMENTS

We have studied the proton decay in almost all superheavy nuclei with atomic number Z = 104-
126. We have calculated the energy released during the proton decay (Qp), penetration factor
(P ), normalization factor (F), and the proton decay half-lives. The latter are also longer than
that of other decay modes such as the alpha decay and spontaneous fission. The competition of
the proton decay with different decay modes reveals that the proton decay is not the dominant
decay mode in the superheavy nuclei region. This means that superheavy nuclei are stable

against the proton decay.

Keywords: radioactivity, superheavy nuclei, proton decay.

1. Introduction

The phenomenon of the proton emission from nuclear
ground states limits the possibilities of the creation of
more exotic proton-rich nuclei that are usually pro-
duced by fusion-evaporation nuclear reactions. In the
energy domain of radioactivity, a proton can be con-
sidered as a point charge having the highest probabil-
ity of being present in the parent nucleus. Goncallves
et al. [1] studied the two-proton radioactivity of nu-
clei of the mass number A < 70 using the effective
liquid drop model. Delion et al. [2]| reviewed the the-
ories of proton emission to analyze the properties of
nuclear matter. Maglione et al. [3] analyzed the pro-
ton emission from the some deformed nuclei. Delsanto
et al. [4] investigated the S-delayed proton emission of
69Kr and %¥Se and extracted their proton separation
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energies, half-lives and excitation energies. Alavi et
al. [5] calculated the proton radioactivity half-lives of
45 proton emitters by the WKB method and observed
a decrease in the values of calculated half-lives using
the orientation angle-dependent formalism. Raciti et
al. [6] measured the emission of two protons from the
decay of ®Ne excited states. Baye et al. [7] studied
that a proton is emitted during 8 decay of one neu-
tron halo nuclei. Feix et al. [8] computed the decay
widths of proton emission for Z = 51 to 71 nuclei
using the droplet model potentials and spectroscopic
data from the shell model considerations. Anguiano
et al. |9] investigated the photo-emission of two pro-
tons from '2C, 60, and “°Ca nuclei for the study
of short-range correlations. Coniglione et al. [10] ex-
plored high-energy proton emission in heavy ion re-
actions close to the Fermi energy by investigating the
production mechanism of energetic protons in an ex-
periment performed with a MEDEA detector.
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Giusti et al. [11] developed the theoretical frame-
work of the emission of two protons in electron-
induced reactions. Ludewigt et al. [12] studied the
proton emission in alpha-induced reactions at 43 MeV
per nucleon. Guzman et al. [13] analyzed the pro-
ton emission from proton-rich nuclei and calcu-
lated the half-lives using the effective liquid drop
model. Delion et al. [14] also studied the proton emis-
sion. Dong et al. [15] theoretically calculated the half-
lives of proton emitters using a generalized liquid drop
model (GLDM) and the WKB approximation. Enri-
co Maglione et al. [16] studied the proton emission
from '?°Pm and discussed the behavior of half-lives
as a function of the deformation, spin of the decaying
state, and energy of the emitted protons. Arumugam
et al. [17] investigated the proton emission, gamma
deformation, and the spin of the isomeric state of
11Ho and revealed that the proton emission mea-
surements could be a precise tool to probe triaxial
deformations and other structural properties of exotic
nuclei beyond the proton drip-line. Duarte et al. [18]
studied the half-lives for the proton emission, alpha
decay, cluster radioactivity, and cold fission processes
theoretically. Ferreira et al. [19] also studied the pro-
ton radioactivity from spherical nuclei theoretically
using a relativistic density functional derived from
the meson exchange and point coupling The literature
surveys testify that there is a lack of studies of the
proton emission from superheavy nuclei. Superheavy
nuclei are unstable and decay through various decay
modes. In the present work, we will consider the pro-
ton emission from superheavy nuclei.

2. Theoretical Framework
The half-live for the proton emission is calculated us-

ing the equation

hln(2)

Ty )y = 02/ 1
V2= Torr (1)

where T' is the decay width and is calculated using
the relation

SEh?P
= 16n2m (2

Here, S, F, and P are spectroscopic, normalization,
and penetration factors, respectively, F' is the average
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normalization factor
/2
e / F(6)d5, 3)
" 0
where F'(0) is the angle-dependent normalization fac-
tor

/2
P— | P(6)sinode. (4)
/

Here, P(#) is the angle-dependent penetration factor.
In the present work, the semiclassical WKB method
is used to calculate the angle-dependent penetration
factor, P(#), and the angle-dependent normalization
factor, F'(6) [20]:

1
FO = o ()
2 Jri(0) k(r,0)
T‘3(9)
Pf) =exp | -2 / k(r,0)dr|. (6)
r2(0)

In the above relations, r1(6), r2(6), and r3(#) are the
classical turning points at each angle which are de-
fined as the roots of Q@ — V(r,0) = 0 and r1(0) <
< ra(0) < r3(0). Here, k(r,0) is calculated using the
relation

8m2m
k) = /@ - V() @
where () is the energy released during the proton
emission, and V is the total potential which is taken
as the sum of the nuclear, spin-orbit, Coulomb, and
centrifugal terms

V= VN + Vvspinforbit + V;:oul + VL (8)

Nuclear potential Vi is calculated using the equation
VN - _VRf(Ta R7 CL)
with

Z (A-22)
Ve =— [47—0.46A1/3 +38°

] MeV,  (9)

where f(r,R,a) = W with R = 1.174'/3

Coulomb term is considered as

2 2
(SZR> (3‘ m) r< R,
VC _ TeEQLLe C

Ze?

4megr

r> R,
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Table 1. List of studied
superheavy nuclei for proton decay

Mass number Mass number

Z of Studied of isotopes for which
isotopes Qp is +Ve

104 240-339 240
105 241-339 241-251
106 244-339 240-243
107 247-339 247-257
108 250-339 250-253
109 253-339 253-263
110 256-339 256-261
111 259-339 259-267
112 262-339 262-265
113 266-339 266-276
114 269-339 269-271
115 272-339 272-280, 291
116 275-339 275-279
117 278-339 278-287, 291
118 281-339 281-285
119 284-339 284-296
120 287-339 287-292
121 290-339 290-303
122 294-339 294-299
123 297-339 297-309
124 300-339 300,301
125 303-339 303-315
126 306-339 308-329

where Ro = 1.21(A4)/? in the present work is taken
as

a1 d
Vipin—orbit = Vso (o L)A7 —— f(r, Rso, aso)-

rdr

Here, Rgo = 1.014'/2, ago = 0.75, (all of the lengths
are in fermi), Vso = 6.2 MeV, m = A/A + 1, \2 ~
~ 2.0 fm?, and o is the three-dimensional Pauli ma-
trix

(11)

1
L for j=L+ -,
oL = 2 L (12)
—(L+1) for j:L—§ > 0.
The centrifugal term is taken as
2
Vi =L(L+1)—— 13
L ( + ) 8772MT2 ) ( )
where
A
H=ayT
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3. Results and Discussion

The energy released during the proton decay (Q) is
calculated using the difference of mass excess values
available in the literature. We have used experimental
mass excess values [21]. For those nuclei, where ex-
perimental mass excess was unavailable, we have used
recent theoretical values [22, 23]. The list of studied
superheavy nuclei with the proton decay is given in
the Table 1. In this table, we have highlighted the nu-
clei for which the proton decay is possible. The energy
released during the proton decay (Qp), penetration
factor (P), normalization factor (F'), and logarithmic
half-lives for the proton decay of superheavy nuclei
are also given in Table 2.

To study the competition between different decay
modes, we have also calculated the alpha decay half-
lives and spontaneous fission half-lives. Alpha decay
half-lives are evaluated using the semiempirical re-
lations given by Royer [24], UNIV [25], NRDX [26],
and Denisov [27]. Spontaneous fission half-lives are
evaluated using semiempirical formula given by Xu et
al. [28]. Figure 1 shows the competition between dif-
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Fig. 1. Competition between different decay modes such as
proton decay, spontaneous fission, and alpha decay for super-
heavy elements
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Fig. 2. Variation of logarithmic proton decay half-lives versus
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Table 2. Energy released, penetration factor,

normalization factor, and logarithmic half-lives

for proton decay in superheavy nuclei

. Q Penetration | Normalization loe T
Nuclei (MeV) factor (P) factor (F') 811/2
240Rf | 0.011 | 6.29 x 10~48 | 7.56 x 1092 25.96
241D | 2131 | 545 x 10721 | 7.82 x 10702 -0.99
242D | 1.711 | 1.48 x 10724 | 7.75 x 10702 2.58
243Dp | 1.691 | 1.04 x 10724 | 7.72 x 10702 2.74
244Dp | 1.341 | 4.5 x 10729 7.65 x 10702 7.1
245D | 1.331 | 3.15x 10729 | 7.63 x 10702 7.26
246D | 0.961 | 4.92 x 10736 | 7.56 x 10702 14.07
247D | 0.941 | 1.95x 10736 | 7.54 x 10702 14.47
248Dp | 0.531 | 1.84 x 10742 | 7.47 x 1002 20.5
249D | 0.501 | 7.78 x 1043 | 7.45 x 10702 20.88
250Db | 0.121 | 4.38 x 10747 | 7.39 x 1002 25.13
251Dh | 0.091 | 2.12 x 10747 | 7.37 x 10702 25.45
24485 | 0.241 | 5.08 x 1046 | 7.58 x 10702 24.06
24580 | 0.421 | 5.13 x 104 | 7.57 x 10792 22.05
24635 | 0.071 | 8.37x 1048 | 7.51 x 10702 25.84
2473g | 0.021 | 2.6 x 10748 | 7.48 x 10792 26.35
247Bh | 1.881 | 1.34 x 10723 | 7.73 x 10702 1.63
248BL | 1.761 | 1.13x 10724 | 7.69 x 1002 2.7
249BhL | 1.701 | 4.02 x 10~25 | 7.66 x 10~92 3.15
250Bh | 1.341 | 9.7 x 10730 7.6 x 10702 7.7
251Bh | 1.161 | 1.17 x 10732 | 7.55 x 10702 10.69
252Bh | 0.771 | 7.75 x 1040 | 7.49 x 10792 17.88
253Bh | 0.861 | 1.74 x 10~38 | 7.48 x 10792 16.53
254BhL | 0.511 3x 10743 7.42 x 10702 21.29
255Bh | 0.391 | 1.17 x 10~4* | 7.39 x 10~02 22.71
256Bh | 0.101 | 8.89 x 10748 | 7.34 x 10~02 25.83
257Bh | 0.091 | 6.94 x 10748 | 7.32 x 10702 25.94
250Hs | 0.521 | 2.32x 1043 | 7.55 x 10702 21.4
251Hs | 0.521 | 2.29 x 10=43 | 7.53 x 10702 21.4
252Hg | 0.261 | 2.57 x 10746 | 7.48 x 10702 24.36
253Hg | 0.241 | 1.56 x 10746 | 7.45 x 1002 24.58
2530\t | 2.211 | 1.92 x 10721 | 7.7 x 10702 -0.53
2540t | 1.851 | 1.83 x 10724 | 7.64 x 10792 2.5
255M¢t | 1.931 | 1.15x 10723 | 7.63 x 10702 1.7
256Mt | 1.611 | 7.6 x 10727 | 7.57 x 10702 4.88
25TMt | 1.431 | 5.41 x 10729 | 7.53 x 10~02 7.03
2580\t | 1.091 | 9.34 x 10735 | 7.47 x 10702 12.8
259M¢t | 1.051 | 1.63 x 10735 | 7.45 x 10702 13.56
260M¢t | 0.701 | 2.12x 10741 | 7.39 x 10702 19.45
261Mt | 0.661 | 6.23 x 10742 | 7.37 x 10702 19.98
262Mt | 0.481 | 3.77 x 1044 | 7.33 x 10702 22.2
263Mt | 0.371 | 2.06 x 1045 | 7.3 x 10792 23.46
256Ds | 0.581 | 3.6 x 10743 7.5 x 10702 21.21
25TDg | 0.561 | 2.03 x 10743 | 7.48 x 10702 21.46
258Ds | 0.321 | 3.6 x 10~46 7.43 x 10702 24.21
259Dg | 0.241 | 4.98 x 10747 | 7.4 x 10792 25.08
260Ds | 0.001 | 1.85 x 10749 | 7.36 x 10792 27.51
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The continuation of Table 2

The continuation of Table 2

. Q Penetration | Normalization loe T . Q Penetration | Normalization log T
Nuclei (MeV) | factor (P) factor (F) 811/2 Nuclei (MeV) factor (P) factor (F) &1/
262Dg | 0.011 | 2.29 x 10749 | 7.34 x 1002 27.42 28575 | 0.641 | 2.26 x 10~4* | 7.21 x 10792 22.43
259Rg | 2.301 | 3.1x10721 | 7.66 x 10792 -0.73 286Ts | 0.331 | 7.63 x 10748 | 7.17 x 10792 25.9
260Rg | 2.021 | 2.31 x 10723 | 7.61 x 10702 1.4 287TTs | 0.261 | 1.42 x 10748 | 7.15 x 10702 26.64
26lRg | 1.961 | 5.64 x 10724 | 7.58 x 10792 2.01 2810g | 0.691 | 5.47 x 10~%* | 7.32 x 10792 22.04
262Rg | 1.601 | 1.86 x 10727 | 7.52 x 10792 5.5 2820g | 0.301 | 2.36 x 10748 | 7.26 x 10792 26.41
263Rg | 1.591 | 1.51x 10727 | 7.5 x 10792 5.59 2830g | 0.391 | 2.04 x 10~47 | 7.25 x 10702 25.47
264Rg | 1.251 | 1.82x 10732 | 7.44 x 10792 10.51 2840g | 0.011 | 3.23x 10751 | 7.2 x 10702 29.28
265Rg | 1.231 | 9.59 x 10733 | 7.42 x 10792 10.79 2850g | 0.041 | 6.11 x 10751 | 7.19 x 10792 29
266Rg | 0.851 | 6.92 x 1040 | 7.36 x 10792 17.93 284119 | 2.001 | 7.96 x 10726 | 7.43 x 10702 3.87
267TRg | 0.731 | 1.41 x 104! | 7.33 x 10792 19.63 285119 | 2.091 | 4.82 x 1072% | 7.42 x 10792 3.09
262Cn | 0.691 | 2.44 x 10742 | 7.46 x 10702 20.38 286119 | 1.681 | 4.64 x 10729 | 7.36 x 10702 7.11
263Cn | 0.711 | 4.38 x 10742 | 7.44 x 10702 20.13 287119 | 1.421 | 2.43 x 10732 | 7.32 x 10702 10.39
264Cn | 0.391 | 6.57 x 10746 | 7.39 x 10702 23.96 288119 | 1.171 | 8.18 x 10737 | 7.28 x 10792 14.87
265Cn | 0.321 | 1.12x 10746 | 7.37 x 10792 24.72 289119 | 1.311 | 4.14 x 10734 | 7.28 x 10792 12.16
266Nh | 2.251 | 2.71 x 10722 | 7.58 x 10792 0.33 2907119 | 0.941 | 5.62 x 1041 | 7.23 x 10702 19.03
267Nh | 2.151 | 5.04 x 10723 | 7.55 x 10792 1.06 291719 | 0.661 | 1.15x 1044 | 7.18 x 10702 22.73
268Nh | 1.751 | 1.42x 10726 | 7.49 x 10792 4.61 292119 | 0.531 | 3.52x 10746 | 7.16 x 1002 24.24
269Nh | 1.681 | 2.79 x 10727 | 7.46 x 10—92 5.32 293119 | 0.361 | 4.99 x 1048 | 7.13 x 10702 26.09
270Nh | 1.321 | 4.65 x 10732 | 7.41 x 10792 10.1 295119 | 0.081 | 7.72x 10751 | 7.08 x 10702 28.9
27INh | 1.251 | 4.34 x 10733 | 7.38 x 10792 11.14 296119 | 0.011 | 1.65 x 10751 | 7.06 x 1002 29.57
272Nh | 0.921 | 1.94 x 10739 | 7.33 x 10792 17.49 287120 | 0.641 | 4.03 x 1045 | 7.28 x 1002 23.17
273Nh | 0.881 | 4.69 x 10=40 | 7.31 x 10792 18.11 288190 | 0.491 | 7.88 x 1047 | 7.25 x 10702 24.88
27ANh | 0.521 | 9.75 x 1045 | 7.26 x 10792 22.79 289120 | 0.541 | 2.78 x 10~46 | 7.23 x 10792 24.34
275Nh | 0.551 | 2.16 x 10~%4 | 7.24 x 10792 22.45 2917190 | 0.181 | 4.68 x 10750 | 7.17 x 10~02 28.12
276Nh | 0.101 | 3.15 x 10749 | 7.18 x 10792 27.29 292190 | 0.011 | 1.09 x 10751 | 7.14 x 10~02 29.75
269F] | 0.651 | 2.13 x 10743 | 7.39 x 1002 21.45 290121 | 2.021 | 3.61 x 10726 | 7.39 x 10792 4.22
270F] | 0.271 | 1.08 x 1047 | 7.34 x 10792 25.74 2917191 | 1.981 | 1.81 x 10726 | 7.37 x 10792 4.52
271F] | 0.261 | 8.42 x 10~48 | 7.32 x 10792 25.85 292191 | 1.581 | 9.49 x 10~31 | 7.32 x 10702 8.8
272Mc | 1.981 | 5.97 x 10725 | 7.51 x 10792 2.99 293191 | 1.561 | 3.91x 10731 | 7.3 x 10702 9.19
273Mc | 1.941 | 2.72x 10725 | 7.48 x 10792 3.33 294791 | 1.411 | 2.48 x 10733 | 7.27 x 10702 11.39
274Mc | 1.651 | 4.7 x 10~28 7.43 x 10792 6.1 295121 | 1.571 | 7.27 x 1073 | 7.27 x 10792 8.92
275Mc | 1.611 | 1.02 x 10~28 | 7.41 x 1092 6.76 2961921 | 1.271 | 1.25 x 10735 | 7.23 x 10792 13.69
2760Mce | 1.221 | 1.95 x 10734 | 7.36 x 10792 12.49 2971921 | 1.031 | 3.22x 10740 | 7.19 x 10702 18.28
277Mc | 1.191 | 6.44 x 10735 | 7.33 x 10792 12.97 298191 | 0.831 | 4.28 x 1043 | 7.16 x 10702 21.16
278Mc | 0.861 | 6.09 x 1041 | 7.29 x 10702 18.99 299121 | 0.741 | 3.02 x 10~%* | 7.13 x 10792 22.31
279Mc | 0.181 | 6.86 x 10~49 | 7.21 x 10092 26.95 3007121 | 0.401 | 4.15 x 10~48 | 7.09 x 1092 26.17
280Mc | 0.061 | 4.45 x 10750 | 7.18 x 10792 28.14 301791 | 0.331 | 7.66 x 1049 | 7.07 x 10~02 26.91
2751y | 0.691 | 1.91 x 10~43 | 7.36 x 10792 21.49 302191 | 0.091 | 3.25 x 10751 | 7.04 x 10~02 29.28
2761y | 0.371 | 3.96 x 10747 | 7.31 x 10792 25.18 303121 | 0.091 | 3.19 x 1075 | 7.02 x 10792 29.29
277Lyv | 0.351 | 2.39 x 10~%7 | 7.29 x 10702 25.4 294199 | 0.481 | 1.94 x 10~47 | 7.21 x 10702 25.5
2781y | 0.011 | 9.3x 10751 | 7.24 x 10792 28.81 2957192 | 0.531 | 6.69 x 1047 | 7.2 x 10792 24.96
279,y | 0.001 | 7.37 x 10~°1 | 7.22 x 10792 28.92 296199 | 0.311 | 3.14x 10749 | 7.17 x 10702 27.29
278Ts | 1.961 | 1.23 x 10725 | 7.46 x 10702 3.68 297199 | 0.511 | 3.91 x 10747 | 7.17 x 10702 25.19
2797s | 1.591 | 1.52 x 10729 | 7.41 x 10792 7.59 2981922 | 0.041 | 7.28 x 10752 | 7.11 x 10792 29.93
280 | 1.681 | 2.62 x 10—28 7.4 x 10702 6.35 299122 | 0.101 | 2.62 x 10751 | 7.11 x 10792 29.37
281Ts | 1.391 | 3.58 x 10732 | 7.35 x 10702 10.22 297193 | 2.031 | 1.38 x 10726 | 7.34 x 10~02 4.64
28275 | 1.011 | 3.03x 10739 | 7.3 x 10792 17.3 298193 | 1.881 | 4.21 x 10728 | 7.31 x 10702 6.15
283Ts | 1.021 | 4.4x 10739 | 7.28 x 10792 17.14 299123 | 1.791 | 6.53 x 10729 | 7.29 x 10702 6.96
2845 | 0.661 4 x 1044 7.23 x 10792 22.18 3007123 | 1.431 1.1 x 10733 7.24 x 10702 11.74
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The end of Table 2

. Q Penetration | Normalization loe T
Nuclei (MeV) factor (P) factor (F) g11/2
3017194 | 1.311 | 1.21 x 10735 | 7.21 x 10792 13.7
302795 | 0.871 | 4.07 x 1043 | 7.16 x 10702 21.18
303123 | 0.371 | 6.91x 10749 | 7.1 x 10792 26.95
304193 | 1.021 | 5.25 x 1074 | 7.15 x 10702 19.07
305193 | 0.991 | 1.82 x 10~4! | 7.13 x 10792 19.53
3061923 | 0.691 | 2.15 x 1045 | 7.09 x 1002 23.46
307123 | 0.711 | 3.66 x 10=45 | 7.08 x 1002 23.23
308193 | 0.381 | 8.03 x 1049 | 7.04 x 10792 26.89
309193 | 0.321 | 1.92 x 1049 | 7.02 x 10792 27.51
300194 | 0.801 | 2.94 x 1044 | 7.21 x 10792 22.32
301794 | 0.621 | 2.1 x107%6 | 7.18 x 10702 24.46
303195 | 1.391 | 7.81x 10735 | 7.25 x 10702 12.89
304195 | 1.151 | 2.04 x 10739 | 7.22 x 10702 17.47
305195 | 1.051 | 4.02 x 1041 | 7.19 x 10792 19.18
306195 | 4.651 | 2.12x 1014 | 7.53 x 10702 ~7.56
307125 | 1.951 | 5.77 x 10728 | 7.25 x 10702 6.02
308195 | 1.731 | 2.47 x 10739 | 7.21 x 10792 8.39
309195 | 1.721 | 1.87 x 10—30 7.2 x 10702 8.51
310195 | 1.271 | 513 x 10737 | 7.14 x 10792 15.08
311795 | 1.361 | 1.77 x 10735 | 7.14 x 10702 13.54
312995 | 0.721 | 1.44 x 1045 | 7.07 x 10702 23.63
313125 | 0.571 | 2.76 x 10747 | 7.04 x 10702 25.35
314195 | 0.211 | 5.37 x 10~51 7 x 10792 29.07
315795 | 0.151 | 1.4 x 10751 | 6.98 x 10702 29.65
308196 | 0.721 | 8.91x 10746 | 7.15 x 10702 23.84
3091926 | 0.661 | 1.77 x 10746 | 7.13 x 10702 24.54
310126 | 0.071 | 1.7 x 10752 | 7.06 x 10702 30.56

ferent decay modes such as the proton decay, spon-
taneous fission, and alpha decay for superheavy el-
ements. From the detailed study of the comparison
among the different decay modes, it is observed that
the proton decay half-lives in the superheavy region
are greater than that of alpha decay. For most of
the superheavy nuclei, the proton decay half-lives are
greater than that of spontaneous fission.

To check the Geiger—Nuttal law for the proton
decay in superheavy nuclei, we have plotted the
logarithmic proton decay half-lives versus 1/4/Q
(Fig. 2). It is found that the proton decay half-lives
do not vary linearly with 1/4/Q. Figure 3 shows the
variation of the logarithmic proton decay half-lives
with Z3/4/Q. It is seen that the proton decay half-
lives do not vary linearly with Z;/+/@Q as well. This
fact clearly indicates that the proton decay does not
follow the Geiger—Nuttal law.
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Fig. 4. Variation of VR against mass number of the parent
nuclei A

The nuclear charge radii can be derived from the
proton decay half-lives. We have evaluated the nu-
clear charge radii using the semiempirical relation
from [29]. Figure 4 shows the variation of /R against
the mass number of the parent nuclei. From this vari-
ation, we observe that the nuclear charge radii of su-
perheavy nuclei do not vary systematically with the
mass number of parent nuclei.

We have studied the proton decay in almost all
superheavy nuclei with atomic numbers Z = 104-
126 and found that the proton decay is possible in
few superheavy nuclei (listed in Table 1). Proton de-
cay half-lives are also longer than that of other decay
modes. The competition of the proton decay with var-
ious decay modes such as the alpha decay and spon-
taneous fission reveals that the proton decay is not
a dominant decay mode in the superheavy nuclei re-
gion. This means that the superheavy nuclei are sta-
ble against the proton decay.
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M.TI. Cpinisac, X.K. Mandotcynama,

K.H. Illpidzxap, A.K. Padowc, I1.C. Jamodapa 'ynma
CUCTEMATUYHE JOCJ/III>KEHHA ITPOTOHHOT'O
PO3ITALY HAIBAKKUX EJIEMEHTIB

Posrisaerbesi mpoTOHHUME po3maji Mabike BCIX HaAJIBaXKKUX
sjep 3 aroMmHuME HOMepamu Z = 104-126. PozpaxoBano enep-
rifo, MO BUBLILHAETHCA B TakKoMy posmnaii (Qp), koedimieHT
nponukHenus (P), koedinient nopmysanus (F') Ta nepiogu na-
nisposnaay. Ocranni 611k, HIXK JJIs IHIINX KaHAJIB PO3IIa/Ly,
TaKUX K ajIbda-po3maj Ta CIOHTAHHE JIJIeHHs. Y MOPiBHSIHHI
3 IHIIMME KaHaJlaMU PO3Ia/ly, IPOTOHHUIN PO3IIa/] He € JOMiHy-
oYUM B obJiacTi HajBaxKKux sizep. lle o3Hayae, 110 HaIBaXK-
Ki sfiipa MOXKHa BBaXKaTH CTaOLIbHUMH BiJTHOCHO IPOTOHHOI'O
posnay.

Katowoei caoe6a: pajlioaKTUBHICTb, HAJBaXKKi sijpa, Mpo-
TOHHUI PO3Iai.
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