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Fig. 1: Known experimental values for heavy particle emission of the even-Z 7= +55/2 nuclei.
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Table 1
Observed and predicted -delayed particle emission from the even-Z, T, = +55/2 nuclei. Unless otherwise stated, all Q-values are taken from [2021Wal6] or
deduced from values therein. J% values for 2!°Pb, 22*Po, 2’Rn, »3!Ra, 2*>Th, *U and ?**Pu are taken from ENSDF.

Nuclide Ex. J* Ti/» O¢ Qp- Qp-a Experimental
219pp obs 4.30(45)# 8.35(50)# [2010A124]
223po obs -5.16(45)# 3.65(20)# 8.52(28)# [2010A124]
22TRn (5/2) 20.2(4) s -4.54(30)# 3.203(0) 7.213(20) [1997Ku20]
231Ra (52 104.1(8) s -3.864(14) 2.454(17) 6.289(13) [2008B029
235Th (1/2%) 7.3(1) m -3.339(19) 1.729(19) 6.010(18) [1986Mi10
29y 52+ 23.44(2) m -2.77(20)# 1.262(2) 6.039(14) [1989Ab05
243py 72+ 4.955(3) h -2.050(30)# 0.580(3) 6.199(3) [1968Di09]
27Cm 9/2~ 1.56(5)x 107 y -1.62(10)# 0.044(6) 6.113(4) [1971Fi01]
Qsp Qsa
Blcs 12+ 898(43) y* -1.093(10) — [1969Me01, 1968Ch03]
255Fm 712+ 20.54(7) h** -0.289(10) — — [1964As01, 1956J009]
29No 92 1.6(8) h 0.52(10)# -3.64(20)# 7.565(13)# [2013As02]
263Rf (1/2) 51148 1.0927)# -2.63(39)# 8.77(18)# [20240g02]
27Sg 972) 9.871 m 1.79(46)# -1.62(49)# 9.71(34)# [20240g02]
267mgg X 1/2) 100155 s 1.79(46)#+x -1.62(49)#+x 9.71(34)#+x [20240202]
271Hs (11/2) 46130 5 1.83(47)# -1.03(54)# 11.25(47y# [20240g02]
27T X (312) 71753 s 1.83(47)#+x -1.03(54)#+x 11.25(47 y##+x [20240g02]
215ps (3/2) 0.437929 ms 2.90(52)# 0.97(58)# 13.38(51)# [20240g02]
219Cn 3.30(58)# 1.48(65)# 13.83(55)#

* Weighted average of 900(50) y [1969Me01] and 892(88) y [1968Ch03].
** Weighted average of 20.07(7) h [1964As01] and 21.5(1) h [1956J009].

Table 2
Particle separation, Q-values, and measured values for direct particle emission of the even-Z, T, = +55/2 nuclei. Unless otherwise stated, all S and Q-values are
taken from [2021Wal6] or deduced from values therein.

Nuclide S, Qq BRy BRgp Experimental
219pp  10.38(57)# 1.09(57)#
223po  9.16(36)# 4.03(45)#
2TRn  9.06(30)# 3.38(20)#
21Ra  8.559(13) 2.906(18)
25Th  8.112(19) 3.376(17)
29U 7.610(16) 4.130(13)
23py  6.95(20) 4.757(3)
27Cm  6.750(18) 5.354(3) 100% [2022Ah03, 1971Fi01, 1963Fi08, 1954St33]
BICE  6.106(5) 6.177(1) 100% [2003Ah07, 2003AhZZ, 1975BrZP, 1971Bb10, 1970BaZZ, 1970BrZN,
1969Ba57, 1969Me01, 1968Ch03, 1966Rg01]
B5Fm  5.483(5) 7.241(1) 100% 24102x107°%  [2005Ah09, 1975Ah01, 1963Ph01, 2000Ah09, 1999AhZY,

1991Po17, 1990Po14, 1971Ah01, 1971Bb10, 1964As01, 1963Ph01,
1962Br45, 1961Br40, 1956J009, 1955Gh01]

Z%No  4.900(7) 7.854(5) 75(4)% [2013A502, 1982Wi08, 1978WiZT, 1973Si40, 1972SiZF, 1971SiYZ]
23R 4.64(25)# 8.25(15)# 100% [20240g02, 2008Dv02, 2012Tu01, 2010Gr04, 2003Kr20, 2002KrZV,
2002KrZY, 1995G1ZV]
207Sg  4.22(39)# 8.6321)# 100% [20240g02, 2008Dv02, 2012Tu01]
67mgg  4.22(39)#-x 8.63(21 #+x 100% [20240g02, 2008Dv02, 2012Tu01, 2010Gr04]
21Hs  3.828(406)# 9.460(87)# 100% [20240g02, 2008Dv02, 2012Tu01, 2010Gr04]
21THs  3.828(406)#-x  9.460(87)#+x  100% [20240g02, 2008Dv02, 2012Tu01, 2010Gr04
7PDs  2.87(51)# 11.55Q20)# 100% [20240g02]
29Cn 2.79(55)# 10.93(20)#



Table 3

direct o emission from >*7Cm*, J* = 9/2~, T, = 1.56(5)x 107 y, BRy = 100%.

Eq(cm.) Eq(lab)  Ix(rel) Io(abs) VP EgaugerC*Pu)***  coincident y-rays (keV)*** Ry (fm) HF
4.789(4)**  4.712(4)  0.10(2)% 0.071(13)%**  (9/2%)  0.565(2) 564.5%%* 1.4993(79) 783?
4.899(4) 4.820(4) 6.6(H)% 4.73% 11/2— 0.455(5) 397.6%* 1.4993(79) 2.3f}:§
4.950(4) 4.870(4) 100% 71.0(10% 972~ 0.4026(3) 125, 278.0, 344.5, 402.6 1.4993(79)
5.024(4) 4.9434) 2.303)% 1.6(2)% 7/2* 0.3332(2) 275.1,333.0 1.4993(79) 1.1(3)
5.067(4) 4.9854) 2.8(3)% 2.0(2)% 52+ 0.2875(2) 229.3,287.4 1.4993(79)  250(70)
5.232(4) 5.1474)  1.73)% 1.2(2)% 112+ 0.1248(7) 125 1.4993(79) 4.8f}:g x103
5.298(4) 5.212(4)  8.0(7)% 5.7(5)% 92+ 0.0581(2) 1.4993(79)  2.7(7)x 103
5.354(4) 5.267(4) 19.4(10)0%  13.8(7)% 712+ 0.0 —_— 1.4993(79)  2.6(6)x 103
* All values from [1971Fi01], except where noted. E values are adjusted by +2.3 keV as recommended in [1991RyO01].
*#% [2022Ah03]. Ey deduced from o-7y coincidence.
##%k [2014Nel4].
Table 4
direct o emission from Z1Cf*, J® = 1/27, T} » = 898(43) y**, BRy = 100%.
Eq(c.m.)  Eg(lab) Iy (rel) Iy (abs) J}’ Edaugh,e,(ZMCm) coincident y-rays (keV) Rg (fm) HF
5.594(2) 5.505(2)  0.76(14)% 027(5)%  5/2* 0.5817 38.5,61.7,165.7,227.4, 265.9 1.49187(17) 32f2
315.8,354.3
5.658(2) 5.568(2) 5.403)% 1.9(1)% 32+ 0.5186 61.7,113.7,165.7, 177.5, 227.4, 1.49187(17) 10.7(8)
354.3
5.726(2) 5.635(2) 13.8(6)% 4.9(2)% 52+ 0.450 1.49187(17) 10.3(7)
5.743(2) 5.6512)  9.3(6)% 3.3(2)% 32+ 0.434 1.49187(17) 18.8(15)
5.771(2) 5.679(2) 100.020)%  35.4(5)% 12" 0.4049 61.7,165.7,177.5,227.4 1.49187(17)  2.56(13)
5.831(2) 5.738(2) 2303)% 0.8(1)% 9/2+ 0.3459 58.0,60.5, 61.7, 165.7, 227 4, 1.49187(17) 24038
284.2,285.4,345.9
5.859(2) 5.766(2) 10.2(6)% 3.6(2)% 9/2% 0.3183 38.5,52.5,61.7,165.7,227 4, 1.49187(17)  76(6)
265.9, 285.9
5.892(2) 5.798(2) 7.1(6)% 2.5(2)% 712+ 0.2854 58.0,61.7, 165.7,227.4 285.4 1.49187(17) 166(16)
5.911(2) 5.817(2) 11.3(6)% 4.02)% 712* 0.2659 38.5,61.7, 165.7, 227.4, 265.9 1.49187(17) 132(9)
5.949(2) 5.854(2)  78.0(18)% 27.6(5%  5/2* 0.2274 61.7,165.7,227.4 1.49187(17)  30.9(16)
6.042(2) 5.946(2) 1.69(17)% 0.60(6)% 1372 0.1347 61.7,73.0, 134.6 1.49187(17)  4.4(7)x103
6.114(2) 6.017(2)  35.3(10)% 12.5(3)% 11/2=  0.0617 61.7 1.49187(17)  506(27)
6.176(2) 6.078(2) 7.3(3)% 2.6(1)% 92~ 0.0 —_— 1.49187(17)  5.0(3)x103

* All values from [2003Ah07], except where noted.
** Weighted average of 900(50) y [1969Me01] and 892(88) y [1968Ch03].



Table 5

direct o emission from 2°Fm*, J* =7/2, T/, = 20.54(7) h**, BRy, = 100%. (1 of 2)

Eq(c.m.)

E(lab)

Iy (rel)

Iy (abs)

@
i

Edaugh,er(ZSICf)*** coincident y-rays (keV)*#*

HF@@

5.991(2)

5.897(2)%**

1.9(1)x107%

1.8(1)x 1075 Gk e

(127)

1.250

41.0, 45.2, 47.8, 57.9, 60.0, 63.4, 73.1,
80.9, 86.0,98.9,111.8, 131.1, 133.0,
152.8, 159.0, 163.7, 177.6, 186.7, 194.6,
204.1,210.7, 211.6, 233.7, 264.2, 816.1,
991.6, 1038.3, 1072.3, 1083.9, 1144.0

28.1(22)

6.056(2)

5.961(2)***

6.2(6)x107°%

5.8(6)x 100G

1.185

41.0, 47.8, 57.9, 80.9, 98.9, 111.8, 152.8,
163.7, 177.6, 186.7, 210.7, 211.6, 233.7,
285.5,332.4,366.4,397.5, 437.7, 496.2,
519.2,543.9, 641.6, 1019.2, 1079.1

195735

6.084(2)

6.145(2)

5.989(2)***

6.049(2)***

~43%x107°%

6.7(6)x107%%

~4.0x 100+

6.3(7)x 100G

112)

(9727)

1.156

1.095

41.0, 47.8, 57.9, 60.0, 73.1, 80.9 ,8.9,
9133.0, 149.2, 245.7, 286.7, 763.5, 859.8,
918.1

41.0,47.8,57.9, 80.9 ,98.9, 245.7,
286.7,702.3, 947.8, 988.8

=~ 400

80
5307¢,

6.154(2)

6.057(2)***

1.10(8)x 10> %

1.00(7) x 1073 %o

9727)

1.087

45.2,47.8,57.9, 60.0, 63.4,73.1, 80.9,
86.0, 131.1, 133.0, 159.0, 194.6, 204.1,
264.2,652.5,715.8, 847.0, 920.5

370(30)

6.163(2)

6.066(2)***

5.02)x107°%

4.7(2)x 1077 Go*

1.078

45.2,47.8,57.9, 60.0, 63.4, 73.1, 80.9,
86.0, 131.1, 133.0, 159.0, 194.6, 204.1,
264.2 ,643.6,707.0, 838.4,911.3,971.2

88(6)

6.196(2)

6.099(2)***

24(1)x107%

2.2(1)x 107G+

(7127)

1.044

41.0,47.8,57.9,80.9,98.9, 111.8, 152.8,
163.7,172.9, 186.7, 210.7, 211.6, 213.9,
233.7,271.9,724.1,785.4,831.9,938.1,
996.1

281(20)

6.232(2)

6.134(2)**

4.02)x107°%

3.7(2)x 1072 G

(527)

1.009

41.0, 47.8, 57.9, 80.9, 98.9, 111.8, 152.8,
163.7,177.6, 186.7, 210.7, 211.6, 233.7,
301.0, 408.2, 530.4, 553.0. 577.5, 601.0,
660.2, 683.2, 750.5, 797.6, 831.9, 903.1,
961.2,984.2

252(19)

6.259(2)

6.161(2)***

442)x107%

4.1(2)x 107 gp*

(3/27)

0.981

47.8,152.8,163.7, 177.6, 186.7, 211.6,
349.6, 381.0, 454.4, 553.0. 577.5, 601.0,
607.1, 632.1, 770.0, 803.8, 956.6, 981.4

516(23)

6.266(2)

6.298(2)

6.168(2)***

6.199(2)%**

2.5(1)x10°%

3.92)x107%

2.30(1)x 1072 G

3.60(2) x 1075 G

927%)

(527)

0.974

0.943

47.8,57.9, 60.0, 73.1, 80.9, 133.0, 734.5,
807.7,967.8

47.8,57.9, 80.9, 152.8, 163.7, 177.6, 186.7,

211.6,731.0, 764.7, 836.2

61173,

3
559134

6.466(2)
6.502(2)
6.591(3)

6.365(2)***
6.400(2)***
6.488(3)

4.13)x107°%
~6.4x107%%
32(5)x1073%

3.8(3)x 102G
~6.0x 100Gk
3.05)x1073%

(32%)
512~
92%)

0.774
0.708
0.649

774

47.8,152.8, 177.6, 530.4, 660.2, 683.2
41.0, 47.8, 57.9, 60.0, 73.1, 80.9 , 98.9,
111.8, 133.0, 152.8, 172.9, 210.7, 213.9,
233.7,245.7,256.7,271.9, 286.7 , 329.3,
390.4, 409.6, 482.5, 502.1, 601.0

3.6(3)x10°
~5%x10%

40
180730

6.609(2)
6.616(2)
6.639(2)

6.505(2)%**
6.512(2)%#*
6.535(2)%**

~32x107°%
~4.3x107%%
~4.3%107%%

~3.0x 1070+
~4.0x 100Gk
~4.0x 100G

172~
72~
3/2~

0.632
0.625
0.601

152.8,177.6, 454.4, 607.1, 632.1
41.0,47.8,57.9,80.9,98.9, 378.3, 577.5
47.8, 553.0. 577.5, 601.0

~3x10°
~1.7x10°
~2.2%x10°

6.650(2)

6.546(2)

0.0150(2)%

0.014(2)%

(712%)

0.590

41.0, 47.8, 57.9, 60.0, 73.1, 80.9 , 98.9,
98.9, 111.8, 133.0, 152.8, 163.7, 172.9,
177.6, 186.7, 197.4, 210.7, 211.6, 213.9,
233.7,245.7,270.4,271.9, 286.7, 331.5,
350.6, 378.5,412.2,423.7,443.2, 483.7,
542.2,565.2

T3
71t10

6.697(2)

6.592(2)

0.018(2)%

0.017(2)%

5/2F

0.544

41.0, 47.8,57.9, 80.9, 98.9, 111.8, 152.8,
163.7,177.6, 186.7, 210.7, 211.6, 233.7,
285.5,332.4,366.4, 397.5, 437.7, 496.2,
519.2,543.9

3
93ty

6.727(3)
6.799(3)

6.621(3)
6.692(3)

24(5)x107°%
52)x1073%

22(5)x107°%
52)x1073%

* All values from [1975Ah01], except where noted.
** Weighted average of 20.07(7) h [1964As01] and 21.5(1) h [1956J009].

##% [2005Ah09].
@ [2023Mol1].

@@ Ry =1.4928(21) fm.

0.514
0.442

1.02)x 103
600
9007550



Table 6
direct o emission from 2°Fm*, J* =7/2, T| /, = 20.54(7) h**, BRy, = 100%. (2 of 2)

Eq(cm) Eg(lab)  Ig(rel) I (abs) ’;.@ Edaughter(P1CH***  coincident y-rays (keV)*#* HF®®

6.806(2) 6.699(2) 0.039(2)% 0.036(2)% 92~ 0.435 45.2,47.8,57.9, 60.0, 63.4, 73.1, 80.9, 139(11)
86.0, 131.1, 133.0, 159.0, 194.6, 204.1,
264.2

6.817(2) 6.7102) 0.014(1)% 0.013(D% (152%)  0.424 47.8,57.9,60.0,73.1, 80.9, 133.0, 184.6  430(40)

6.848(3) 6.741(3) 0.013(4)% 0.012(4)% 112ty 0392 41.0,47.8,57.9,80.9, 98.9,245.7,286.7 650743

6.871(2) 6.763(2) 0.017(2)% 0.016(2)% 112~ 0370 45.2,47.8,57.9, 60.0, 73.1, 80.9, 86.0, 610'%
131.1, 133.0, 159.0, 204.1, 264.2

69152) 6.807(2) 1.20(6)% 0.110(6)% (13/27) 0325 47.8,57.9,60.0,73.1, 80.9, 86.0, 133.0,  139(11)
159.0

6.923(3) 6.814(3) 2.1(5x1073%  2.0(5)x1073%  9/2* 0318 41.0,47.8,57.9,80.9, 989, 172.9,213.9, 82738x10°
271.9

6.945(2) 6.836(2) 8.6(1)x1073% 8.0(10)x103% (13/27) 0.296 41.0,47.8,57.9,80.9,98.9, 149.2 2.5753 %10

6.983(2) 6.873(2) 8.6(11)x1073% 8.0(10)x1072% 7/2*  0.258 41.0,47.8,57.9,80.9,98.9,111.8,152.8, 3.7705x103
210.7, 233.7

7.0022) 6.892(2) 0.66()% 0.62(1)% 11727 0.239 478,579, 60.0, 73.1, 80.9, 133.0 57.4(32)

7.028(2) 6.918(2) 0.018(2)% 0.017(2)% 512+ 0.212 47.8,163.7,186.7,211.6 2.73(22)x 103

7.064(3)  6.953(3) 0.024(4)% 0.022(4)% 32+ 0.177 152.8,177.6 3.0707x10°

7.0742) 6.963(2) 5.40(1)% 5.04(6)% 9/2F 0.167 47.8,57.9, 60.0, 80.9 14.2(8)

7.094(2) 6.983(2) 0.14(1)% 0.13(1)% 9/2+ 0.146 41.0,47.8,57.9,80.9 ,98.9 670(60)

7.1342)  7.022(2) 100.0(5)% 93.4(3)% 712+ 0.107 47.8,57.9, 80.9 1.36(7)

7.193(2) 7.080Q2) 0.430% 0.40(3)% 712+ 0.048 47.8 22703x10°

7216(2) 7.103(2) 0.10(1)% 0.090(9)% 5/2+ 0.024 3.1104%10°

72412) 7.127(2)  0.07(1)% 0.070(7)% 12+ 0.0 — 5.0108x10°

* All values from [1975Ah01], except where noted.

** Weighted average of 20.07(7) h [1964As01] and 21.5(1) h [1956J009].
##% 12005Ah09].

@ [2023Mol1].

@@ Rp =1.4928(21) fm.

Table 7
direct o emission from 2*No*, J* = (9/2%), Ty, = 1.6(8) h, BRy = 75(4)%**.

Eq(c.m.) Eq(lab) I, (abs) ’;@ Eaughter(P Fm)® coincident y-rays (keV)® Ry (fm) HF

7.623(5) 7.505(5) %% 75(4)% 92%) 02314 61.7,169.6,231.4 1.481(15) 14709

* All values from [2013Ah02], except where noted.

** [1982Wi08].

##k [19738i40] reported o’s of 7.455 MeV (13%), 7.500 MeV (39%), 7.533 MeV (23%), 7.605 MeV (14%), and 7.685 MeV (11%) with a T1/2 = 58(5) m.
[2013Ah02] determined theat the excess peaks were either due to contaminants or summing with conversion electrons.

© [2008ASZY].

Table 8
direct o emission from 27Sg*, JT = (9/2), T| , = 9.8} m, BRy = 100%**.

Eg(cam.) Ey(lab) I (abs) 7 Egaugher C*Rg) coincident y-rays (keV) Ry (fm) HF

8.396(20) 8.270(20) 972) 1.457(60) lf?

* All values from [20240g02],
** Only ot-decay has been observed.



Table 9
direct o emission from 27'Hs*, J% = (11/2), Ty ;, = 4673¢ s, BRg, = 100%**.

Eg(cam.) Ey(lab) Iy (abs) 7 Edaughier*%7S2) coincident y-rays (keV) Ry (fm) HF

9.480(20) 9.340(20) 1.478(50) 904:%%

* All values from [20240g02],
*#* Only -decay has been observed.

Table 10
direct o emission from 27! Hs*, Ex. =unk, J* = (3/2), Ty, = 7.175%¢ s, BRy = 100%**.

Eg(cm.) Eq(lab) I (abs) 7 Egaughier%7S) coincident y-rays (keV) Ry (fm) HF

9.180(20) 9.050(20) (372) 1.478(50) 21'?

* All values from [20240g02],
** Only a-decay has been observed.

Table 11
direct o emission from 27 Ds*, J* = (3/2), T, = O.43f8f2 ms, BRy = 100%**.

Ey(c.m.) Ey(lab) Iy (abs) ? Ed(mg,m,,(271 Hs) coincident y-rays (keV) Rg (fm) HF

11.365(20) 11.200(20) (3/2)

* All values from [20240g02],
** Only -decay has been observed.
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