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VECTORWORKS EDUCATIONAL VERSIONFig. 1: Known experimental values for heavy particle emission of the even-Z Tz= +29 nuclei.
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Table 1
Observed and predicted β -delayed particle emission from the even-Z, Tz = +29 nuclei. Unless otherwise stated, all Q-values are taken from [2021Wa16] or deduced
from values therein.

Nuclide Jπ T1/2 Qε Qβ - Qβ - α Experimental

230Rn 0+ obs 2.68(20)# 5.27(36)# [2010Al24]
234Ra* 0+ 30(10) s 2.089(16) 5.199(10) [1992Bo44]
238Th* 0+ 9.4(20) m 1.63(28)# 5.44(28)# [1999He01]

242U* 0+ 16.8(5) m 1.20(28)# 5.48(20)# [1979Ha26]
246Pu* 0+ 10.85(2) d 0.401(14)# 5.73(20)# [1956Ho23]
250Cm 0+ 1.13(5)×104 y 0.038(11) 5.751(21)# [1967Me16]

Qε p Qε α

254Cf 0+ 60.2(2) d -3.05(30)# —– —– [1968Be21]
258Fm 0+ 360(20) µs -2.28(45)# —– —– [1986Hu05]
262No 0+ ≈ 5 ms -1.57(58)# —– —– [1989HuZU]
266Rf -1.53(68)# —– —–
270Sg -0.97(74)# —– —–
274Hs -0.36(74)# —– —–
278Ds 0.48(77)# -2.41(68)# 10.07(77)#
282Cn 0+ 880+190

−130 µs 1.08(80)# -1.74(74)# 10.64(80)# [2024Ga31]
286Fl 0+ 106+17

−13 ms 1.65(81)# -0.77(75)# 11.44(81)# [2024Ga31]
290Lv 0+ 8.2+3.2

−1.8 ms 2.24(81)# 0.27(75)# 12.65(81)# [2024Ga31]
294Og 0+ 580+440

−180 µs 2.92(81)# 1.46(76)# 14.10(81)# [2018Br13]

* 100% β−-emitter.

Table 2
Particle separation, Q-values, and measured values for direct particle emission of the even-Z, Tz = +29 nuclei. Unless otherwise stated, all S and Q-values are taken
from [2021Wa16] or deduced from values therein.

Nuclide Sp Qα BRα BRSF Experimental

230Rn 10.01(45)# 2.20(45)#
234Ra 9.278(21) 2.34(20)#
238Th 8.78(49)# 3.17(28)#

242U 8.41(36)# 3.67(200)#
246Pu 7.744(201)# 4.350(20)#

250Cm 7.40(30)# 5.170(18) 100%* [1967Me16, 1973Ho02, 1971Or03, 1966Rg01, 1957Hu76]
254Cf 6.88(36)# 5.927(5) 0.310(16)% 99.690(16)% [1968Be21, 2019De11, 1991So16, 1990SoZY, 1981SeZW, 1980ChZM,

1980Ho01, 1979SeZV, 1974UnZU, 1974UnZX, 1971Or03, 1968BeZY,
1966Rg01, 1965Me02, 1963Br35, 1963Fr15, 1963Ph01, 1962Br45,
1956Fi11]

258Fm 6.27(46)# 6.66(20)# 100%* [1989Hu09, 1986Hu05, 1986Hu01, 1980Ho04, 1971Hu03, 1971HuZX,
1971Jo13]

262No 5.77(62)# 7.25(30)# 100%* [1989HuZU, 1989LoZW, 1988LOZV]
266Rf 5.39(69)# 7.61(20)#
270Sg 5.01(77)# 8.87(20)#
274Hs 4.57(81)# 9.55(10)#
278Ds 4.05(84)# 10.420(20)#
282Cn 3.80(95)# 10.15(20)# 100%* [2024Ga31, 2018Br13, 2023Sa03, 2021Sa01, 2012Og06, 2011Og07,

2010El06, 2007Og05, 2006Og05, 2005Og03, 2005OgZZ, 2004Og10,
2004Og12, 2004OgZZ, 2002OgZX]

286Fl 3.45(95)# 10.355(41) 57(5)% 43(5)% [2024Ga31, 2023Sa03, 2021Sa01, 2018Br13, 2012Og06, 2011Og07,
2010El06, 2007Og05, 2006Og05, 2005Og03, 2005OgZZ, 2004Og10,
2004Og12, 2004OgZZ, 2002OgZX]

290Lv 2.94(95)# 10.997(58) 100%** [2024Ga31, 2018Br13, 2012Og06, 2011Og07, 2007Og05, 2006Og05,
2005Og03, 2005OgZZ, 2004Og10, 2004Og12, 2004OgZZ, 2002OgZX]

294Og 2.40(96)# 11.867(31) 100%** [2018Br13, 2012Og06, 2011Og07, 2007Og05, 2006Og05,
2005Og03, 2005OgZZ, 2002OgZX]

* Only SF has been observed.
** Only α-decay has been observed.
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Table 3
direct α emission from 254Cf*, Jπ = 0+, T1/2 = 60.2(2) d, BRα = 8.66(43)%.

Eα (c.m.) Eα (lab) Iα (rel) Iα (abs) Jπ
f Edaughter(250Cm) coincident γ-rays (keV) HF

5.884(5) 5.791(5) 20.5(24)% 0.053(7)% 2+ 0.042(7) 1.517(24) 2.9+0.6
−0.5

5.926(5) 5.833(5) 100% 0.26(1)% 0+ 0.0 —– 1.517(24) 0.99(5)

* All values from [1968Be21], Eα values are adjusted by -0.6 keV as recomended in [1991Ry01].

Table 4
direct α emission from 286Fl*, Jπ = 0+, T1/2 = 106+17

−13 ms, BRα = 57(5)%.

Eα (c.m.) Eα (lab) Iα (rel) Iα (abs) Jπ
f Edaughter(282Cn) coincident γ-rays (keV) HF

9.71(3) 9.57(3) 3% 1.8% 0+** 0.620** *** 1.441(15) 0.31+0.24
−0.21

10.32(2) 10.18(2) 100% 55% 0+ 0.0 —– 1.441(15) 0.51(9)

* All values from [2024Ga31], which contains all previously measured data.
** Decay scenario from [2021Sa01], [2023Sa03] offer three additional possibilities.
*** α in coincidence with a 0.36(1) MeV electron

Table 5
direct α emission from 290Lv*, Jπ = 0+, T1/2 = 8.2+3.2

−1.8 ms, BRα = 100%**.

Eα (c.m.) Eα (lab) Iα (abs) Jπ
f Edaughter(286Fl) coincident γ-rays (keV) HF

10.99(7) 10.84(7) 100%** 0+ —– 1.486(28) 0.935(10)

* All values from [2024Ga31], which contains all measured data.
** Only α-decay has been observed.

Table 6
direct α emission from 294Og*, Jπ = 0+, T1/2 = 580+440

−180 µs, BRα = 100%**.

Eα (c.m.) Eα (lab) Iα (abs) Jπ
f Edaughter(290Lv) coincident γ-rays (keV) HF

11.86(3) 11.70(3) 100%** 0+ —– 1.461(24) 1.01

* All values from [2018Br13], which contains all measured data.
** Only α-decay has been observed.
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