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Fig. 1: Known experimental values for heavy particle emission of the odd-Z Tz= +1/2 nuclei.
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Table 1
Observed and predicted β -delayed particle emission from the odd-Z, Tz = +1/2 nuclei. Unless otherwise stated, all Q-values are taken from [2021Wa16] or deduced
from values therein. Jπ values for 71Br, 75Rb, 79Y, 83Nb, are taken from ENSDF.

Nuclide Jπ T1/2 Qε Qε p BRβ p Qε 2p Qε α Experimental

71Br (5/2−) 21.4(6) s 6.644(6) 0.543(6) -3.979(5) 3.747(6) [1982Ha32]
75Rb 3/2(−) 19.2(10) s* 7.105(8) 0.780(6) -3.570(7) 3.503(3) [1983Ke08, 1977Da04]

79Y (5/2+) 14.9(6) 7.680(80) 1.840(80) -2.209(80) 4.099(80) [1992Mu12]
83Nb (5/2+) 3.8(2) 8.30(16) 3.16(16) -0.66(16) 5.45(16) [2009St04]
87Tc (9/2+) 2.0(3) s 9.195(5) 4.155(7) <0.7% 0.907(7) 5.797(7) [2019Pa16, 2001Ki13, 2000StZU]
91Rh (7/2+) 1.60(2) s 9.67(30)# 4.87(30)# 0.18(4)%** 1.87(30)# 5.89(30)# [2019Pa16, 2012Lo08]
95Ag (9/2+) 1.80(7) s 10.06(40)# 5.71(40)# 1.76(9)% 2.73(40)# 5.90(40)# [2019Pa16, 2012Lo08, 1994Sc35]

99In (9/2+) 3.11(6) s 8.56(30)# 4.40(30)# 0.29(3)% 1.85(30)# 6.16(30)# [2020Pa25, 2019Pa16, 2012Lo08]
103Sb < 46 ns 10.42(32)# 6.74(30)# 4.59(30)# 10.84(30)# [2017Su26, 2013Su23, 1995Ry03]

107I 11.23(32)# 9.76(30)# 9.33(30)# 15.24(32)#
111Cs 11.62(23)# 10.28(21)# 10.24(20)# 15.34(22)#

* Weighted average of 21.4(10) s [1983Ke08] and 17.0(10) s [1977Da04].
** Decay from combination of ground state and (1/2−) isomer.

Table 2
Particle separation and emission from the odd-Z, Tz = +1/2 nuclei. Unless otherwise stated, all Q-values and separation energies are taken from [2021Wa16] or
deduced from values therein.

Nuclide Sp BR1p S2p Qα Experimental

71Br 1.861(6) —– 7.970(30) -2.340(5)
75Rb 2.1758(23) —– 8.151(7) -3.141(6)

79Y 1.920(80) —– 7.550(80) -3.010(80)
83Nb 1.29(16) —– 6.48(16) -2.23(18)
87Tc 0.868(5) —– 5.988(6) -2.50(16)
91Rh 0.98(30)# —– 5.75(30)# -3.30(30)#
95Ag 1.09(40)# —– 5.47(40)# -3.76(50)#

99In 1.03(30)# —– 5.05(30)# -3.90(50)#
103Sb -0.98(32)# 100 % 2.70(30)# 2.28(42)# [2017Su26, 2013Su23, 1995Ry03]

107I -1.50(32)# -0.010(300)# 4.82(42)#
111Cs -1.73(22)# -0.20(20)# 4.11(36)#

References used in the Tables

[1] 1977Da04 J. M. D’Auria, L. C. Carraz, P. G. Hansen, B. Jonson, S. Mattsson, H. L. Ravn, M. Skarestad, L. Westgaard, ISOLDE
Collaboration, Phys. Lett. 66B, 233 (1977). https://doi.org/10.1016/0370-2693(77)90868-1

[2] 1982Ha32 E. Hagberg, J. C. Hardy, H. Schmeing, H. C. Evans, U. J. Schrewe, V. T. Koslowsky, K. S. Sharma, E. T. H. Clifford,
Nucl. Phys. A383, 109 (1982). https://doi.org/10.1016/0375-9474(82)90079-3

[3] 1983Ke08 B. D. Kern, K. S. Toth, D. M. Moltz, J. Lin, F. T. Avignone III, H. Noma, G. A. Leander, Phys. Rev. C28, 2168
(1983). https://doi.org/10.1103/PhysRevC.28.2168

[4] 1992Mu12 J. Mukai, A. Odahara, R. Nakatani, Y. Haruta, H. Tomura, B. J. Min, K. Heiguchi, S. Suematsu, S. Mitarai, T.
Kuroyanagi, Z. Phys. A342, 393 (1992). https://doi.org/10.1007/BF01294949

[5] 1994Sc35 K. Schmidt, T. W. Elze, R. Grzywacz, Z. Janas, R. Kirchner, O. Klepper, A. Plochocki, E. Roeckl, K. Rykaczewski,
L. D. Skouras, J. Szerypo, Z. Phys. A350, 99 (1994). https://doi.org/10.1007/BF01290677

[6] 1995Ry03 K. Rykaczewski, R. Anne, G. Auger, D. Bazin, C. Borcea, V. Borrel, J. M. Corre, T. Dorfler, A. Fomichov, R.
Grzywacz, D. Guillemaud-Mueller, R. Hue, M. Huyse, Z. Janas, H. Keller, M. Lewitowicz, S. Lukyanov, A. C. Mueller, Yu.
Penionzhkevich, M. Pfutzner, F. Pougheon, M. G. Saint-Laurent, K. Schmidt, W. D. Schmidt-Ott, O. Sorlin, J. Szerypo, O.
Tarasov, J. Wauters, J. Zylicz, Phys. Rev. C52, R2310 (1995). https://doi.org/10.1103/PhysRevC.52.R2310

[7] 2000StZU A. Stolz, E. Wefers, T. Faestermann, R. Schneider, K. Summerer, J. Friese, H. Geissel, M. Hellstrom, P. Kienle,
H. -J. Korner, M. Munch, G. Munzenberg, Ch. Schlegel, P. Thirolf, H. Weick, Proc. Inter. Workshop PINGST 2000, Selected
Topics on N=Z Nuclei, Lund, Sweden, June 6-10, 2000, D. Rudolph, M. Hellstrom, Eds. , p. 113 (2000).

[8] 2001Ki13 P. Kienle, T. Faestermann, J. Friese, H. -J. Korner, M. Munch, R. Schneider, A. Stolz, E. Wefers, H. Geis-
sel, G. Munzenberg, C. Schlegel, K. Summerer, H. Weick, M. Hellstrom, P. Thirolf, Prog. Part. Nucl. Phys. 46, 73 (2001).
https://doi.org/10.1016/S0146-6410(01)00109-0

2



[9] 2009St04 J. B. Stoker, P. F. Mantica, D. Bazin, A. Becerril, J. S. Berryman, H. L. Crawford, A. Estrade, C. J. Guess, G. W.
Hitt, G. Lorusso, M. Matos, K. Minamisono, F. Montes, J. Pereira, G. Perdikakis, H. Schatz, K. Smith, R. G. T. Zegers, Phys.
Rev. C 79, 015803 (2009). https://doi.org/10.1103/PhysRevC.79.015803

[10] 2012Lo08 G. Lorusso, A. Becerril, A. Amthor, T. Baumann, D. Bazin, J. S. Berryman, B. A. Brown, R. H. Cyburt, H. L.
Crawford, A. Estrade, A. Gade, T. Ginter, C. J. Guess, M. Hausmann, G. W. Hitt, P. F. Mantica, M. Matos, R. Meharchand, K.
Minamisono, F. Montes, G. Perdikakis, J. Pereira, M. Portillo, H. Schatz, K. Smith, J. Stoker, A. Stolz, R. G. T. Zegers, Phys.
Rev. C 86, 014313 (2012). https://doi.org/10.1103/PhysRevC.86.014313

[11] 2013Su23 H. Suzuki, T. Kubo, N. Fukuda, N. Inabe, D. Kameda, H. Takeda, K. Yoshida, K. Kusaka, Y. Yanagisawa, M.
Ohtake, H. Sato, Y. Shimizu, H. Baba, M. Kurokawa, T. Ohnishi, K. Tanaka, O. B. Tarasov, D. Bazin, D. J. Morrissey, B.
M. Sherrill, K. Ieki, D. Murai, N. Iwasa, A. Chiba, Y. Ohkoda, E. Ideguchi, S. Go, R. Yokoyama, T. Fujii, D. Nishimura, H.
Nishibata, S. Momota, M. Lewitowicz, G. De France, I. Celikovic, K. Steiger, Nucl. Instrum. Methods Phys. Res. B317, 756
(2013). https://doi.org/10.1016/j.nimb.2013.08.049

[12] 2017Su26 H. Suzuki, T. Kubo, N. Fukuda, N. Inabe, D. Kameda, H. Takeda, K. Yoshida, K. Kusaka, Y. Yanagisawa,
M. Ohtake, H. Sato, Y. Shimizu, H. Baba, M. Kurokawa, K. Tanaka, O. B. Tarasov, D. Bazin, D. J. Morrissey, B. M.
Sherrill, K. Ieki, D. Murai, N. Iwasa, A. Chiba, Y. Ohkoda, E. Ideguchi, S. Go, R. Yokoyama, T. Fujii, D. Nishimura,
H. Nishibata, S. Momota, M. Lewitowicz, G. De France, I. Celikovic, K. Steiger, Phys. Rev. C 96, 034604 (2017).
https://doi.org/10.1103/PhysRevC.96.034604

[13] 2019Pa16 J. Park, R. Krucken, D. Lubos, R. Gernhauser, M. Lewitowicz, S. Nishimura, D. S. Ahn, H. Baba, B. Blank,
A. Blazhev, P. Boutachkov, F. Browne, I. Celikovic, G. de France, P. Doornenbal, T. Faestermann, Y. Fang, N. Fukuda, J.
Giovinazzo, N. Goel, M. Gorska, H. Grawe, S. Ilieva, N. Inabe, T. Isobe, A. Jungclaus, D. Kameda, G. D. Kim, Y. -K. Kim, I.
Kojouharov, T. Kubo, N. Kurz, Y. K. Kwon, G. Lorusso, K. Moschner, D. Murai, I. Nishizuka, Z. Patel, M. M. Rajabali, S. Rice,
H. Sakurai, H. Schaffner, Y. Shimizu, L. Sinclair, P. -A. Soderstrom, K. Steiger, T. Sumikama, H. Suzuki, H. Takeda, Z. Wang,
H. Watanabe, J. Wu, Z. Y. Xu, Phys. Rev. C 99, 034313 (2019). https://doi.org/10.1103/PhysRevC.99.034313

[14] 2020Pa25 J. Park, R. Krucken, A. Blazhev, D. Lubos, R. Gernhauser, M. Lewitowicz, S. Nishimura, D. S. Ahn, H. Baba, B.
Blank, P. Boutachkov, F. Browne, I. Celikovic, G. de France, P. Doornenbal, T. Faestermann, Y. Fang, N. Fukuda, J. Giovinazzo,
N. Goel, M. Gorska, H. Grawe, S. Ilieva, N. Inabe, T. Isobe, A. Jungclaus, D. Kameda, G. D. Kim, Y. -K. Kim, I. Kojouharov, T.
Kubo, N. Kurz, Y. K. Kwon, G. Lorusso, K. Moschner, D. Murai, I. Nishizuka, Z. Patel, M. M. Rajabali, S. Rice, H. Sakurai, H.
Schaffner, Y. Shimizu, L. Sinclair, P. -A. Soderstrom, K. Steiger, T. Sumikama, H. Suzuki, H. Takeda, Z. Wang, H. Watanabe, J.
Wu, Z. Y. Xu, Phys. Rev. C 102, 014304 (2020). https://doi.org/10.1103/PhysRevC.102.014304

[15] 2021Wa16 M. Wang, W. J. Huang, F. G. Kondev, G. Audi, S. Naimi, Chin. Phys. C 45, 030003 (2021).
https://doi.org/10.1088/1674-1137/abddaf

3


