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Fig. 1: Known experimental values for heavy particle emission of the odd-Z 7= +29 nuclei.
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Table 1

Observed and predicted B-delayed particle emission from the odd-Z, T, = +29 nuclei. Unless otherwise stated, all Q-values are taken from [2021Wal6] or deduced
from values therein

Nuclide Ex. Jr Ti/n [0 Q- Qp- BRg_p Experimental
228 A obs 6.64(40)# 9.73(45)# [2010A124]
232Fy* 5.5(6) s 5.576(17) 8.585(23) [2004Pel7]
20 Ak 724385 4.970(40) 8.483(41) [2010Ch19]
240py 4.30(20)# 8.51(20)#
2 Np 2.29(16) m 3.43(10)# 8.28(10)# [1987Mo029]
248 Am 3.17(20)# 8.51920)#
252Bk -0.52(36)# 2.50(20)# 8.90(20)#
236Eg* 25.4(24) m -0.14(33)# 1.70(10)# 8.91(10)# [1981Lo15]
26mE g X 7.6h -0.14(33)# 1.70(10)# 8.91(10)# 2x107°% [1989Ha10, 1976HoZB, 1987HaZL]
QS Qsa
260Md 30.7(5) d** 0.78(54)# ' 7.08(45)# [1986Lo1, 1992L0ZV]
2641 r 4.8722h 1.36(73)# 8.18(62)# [20220208]
268D 1676 h 1.58(85)# 9.62(79)# [20220g07]
212Bp 8.8(7) s 2.270(87)# 10.889(85)# [20220g08]
2760\ 620750 ms 3.13(90)# -1.76(80)# 12.37(87)# [20220g08]
280Rg 3.93)s 3.57(92)# -0.99(86)# 13.28(90)# [20220g08]
284Nh 90077 ms 4.18(93)# -0.078(86)# 13.85(92)# [20220g08]
“BMc 1935, ms 4775(93)# 0.92(89)# 14.83(93)# [20220g08]
2927 5.5(10)# 2.15(99)# 16.3(10)#

*100% B~ -emitter.

** Weighted average of 31.8(5) d [1986Lo16] and 27.8(8) d [1992LoZV].

Table 2

Particle separation, Q-values, and measured values for direct particle emission of the odd-Z, T, = +29 nuclei. Unless otherwise stated, all S and Q-values are taken
from [2021Wal6] or deduced from values therein.

Nuclide Sy Qq BR BRgp Experimental

228 At 7.69(57)# 2.39(57)#

B2pp 7.77(30) 1.77(40)#

BOAC 7.20(30)# 2.723(41)

240py 6.78(45)# 3.36(20)#

BN 6.53(32)# 3.81(22)#

248 Am 5.94(28)# 4.90(22)

2Bk 5.40(20)# 5.55(28)

256Rg 4.91(22)# 6.23(22)#

Z60Md 44442\ 6.94(30)# <10% 100%* [1986L016, 1992LoZV, 1990Wi01, 1989Hu09, 1987HuZW]

2641 p 4.04(66)# 7.40(30)# 100%* [20220g07, 20220208, 2023K022]

268D 3.67(78)# 8.26(30)# 55130% 45+ 13% [20220g08, 2023Kul7, 20220g07, 2016Fo10, 2015Ga24, 2015Rull,
2014Ru04, 20130g01, 2013Rul1, 2012002, 20120gZZ, 20040g03,
20040¢g10, 20030gZY]

Z72Bh 3.12(80)# 9.303(54) 100%* [20220g08, 20040g03,2023Kul7, 20220g07, 2018Ga34, 2016Fo10,
2015Ga24, 2015Rul1, 2014Ru04, 20130g01, 2013Rul 1,
20120g02, 20120¢ZZ, 20070g05, 20050g02, 20040g10, 20030¢ZY]

ZToMt 2.47(80)# 10.100(10) 100%** [20220g08, 2015Ga24, 2014Ru04, 20040g03,2023Kul7, 20220g07,
2018Ga34, 2016Fo10, 2015Rul1, 20130¢01, 2013Rul 1, 2012002,
20120gZZ, 20070g05, 20050202, 20040¢g10, 20030gZY]

Z0Rg 2.43(81)# 10.149(10) 100%** [20220g08, 2015Ga24, 20040g03,2023Ku17, 20220g07, 2018Ga34,
2016F010, 2015Rul1, 2014Ru04, 20130¢01, 2013Rul 1, 2012002,
20120gZZ, 20070g05, 20050202, 20040¢g10, 20030gZY]

ZINh 2.04(81)# 10.280(38) 100%** [20220g08, 20040g03,2023Kul7, 20220g07, 2018Ga34, 2017Ak02,
2016F010, 2015Ga24, 2015Rul1, 2014Ru04, 20130g01, 2013Rul 1,
20120g02, 20120gZZ, 20070205, 2005002, 20040g10, 20030gZY]

M 1.55(82)# 10.650(50) 100%** [20220g08, 20040g03, 2023Kul7, 20220g07, 2018Ga34, 2017Ak02,
2017AKk02, 2016F010, 2015Ga24, 2015Rul1, 2014Ru04, 20130g01, 2013Rul 1,
20120g02, 20120gZZ, 20070g05, 20050g02, 20040g10, 20030¢ZY]

2927 0.91(91)# 11.53(40)#

* Only SF has been observed.

** Only o-decay has been observed.



Table 3
direct o emission from 28Db*, T}, = 167§ h, BRy = 55722%.

Eg(cam.) Eq(lab) I (abs) 7 Edgaughter*8Lr) coincident y-rays (keV) HF

7.7-8.1 7.6-8.0 55722%

* All values from [20220g07], which contains all measured data. As an odd-odd nucleus, one would expect that several transitions to low-lying levels would
be present. Due to low statistics, the E is presented as a range of energies that includes x number of unresolved peaks.

Table 4
direct o emission from 272Bh*, T, , = 8.8(7) s, BRyq = 100%**.

Eq(c.m.) Eq(lab) I (abs) 7 Egaughter(**3Db) coincident y-rays (keV) HF

8.41-9.35 8.29-9.21 100%**

* All values from [20220g07], which contains all measured data. As an odd-odd nucleus, one would expect that several transitions to low-lying levels would
be present. Due to low statistics, the E is presented as a range of energies that includes x number of unresolved peaks.
** Only ar-decay has been observed.

Table 5
direct o emission from 270Mt*, Tip= 620f28 ms**, BRy = 100%***,

Ey(c.m.) Ey(lab) Iy (rel) Iy (abs) J}‘ Edaugh,er(anh) coincident y-rays (keV) HF
9.62 9.48@ 6% 5% 0.480 480°

9.67 9.53@ 6% 5%@ 0.434 434@

9.74 9.60 100% 80% 0.362 136, 166, 3029, 362

10.04 9.90@ 13% 10%® 0.042

* All values from [2015Ga24], except where noted.
**[20220g07]. Eq reported as 8.52-10.1 MeV.
##% Only a-decay has been observed.

@ Tentative assignment.

Table 6
direct o emission from 20Rg*, T, , = 3.9(3) s**, BRyq = 100%***,

Ey(c.m.) Ey(lab) Iy (abs) J? Edaugh,e,(276Mt) coincident y-rays (keV) HF

9.41 9.28@ 17% 10%® 0.732@ 237,2809, 494@
9.86 9.72@ 17% 10%® 0.280¢ 280@

9.90 9.76 100% 60% 0.237 237

9.94 9.80 33% 20% 0.194 194

* All values from [2015Ga24], except where noted.
** [20220g07]. Eq reported as 9.09-10.07 MeV.
*##% Only a-decay has been observed.

@ Tentative assignment.

Table 7
direct o emission from 284Nh*, Tip= 900f28 ms, BRy = 100%**.

Eq(c.m.) Eq(lab) I (abs) 7 EgaughierC°Rg) coincident y-rays (keV) HF

9.23-10.31 9.10-10.16 100%**

* All values from [20220g08], which contains all measured data. Fig. 1 of this reference suggests a 100% peak at ~9.97 MeV.
** Only o-decay has been observed.



Table 8
direct o emission from 288Mc*, Typ= 1931_5I3 ms, BRy, = 100%**.

Eg(c.m.) Eq(lab) I (abs) 7 Eaughter*¥*Nh) coincident y-rays (keV) HF

10.35-10.82 10.21-10.67 100%**

* All values from [20220g08], which contains all measured data. Fig. 1 of this reference suggests two major peaks at 10.36 MeV (=30 counts) and 10.50 MeV
(=90 counts).
** Only a-decay has been observed.
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