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Fig. 1: Known experimental values for heavy particle emission of the even-Z T;= +37/2 nuclei.
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Table 1

Observed and predicted 3-delayed particle emission from the even-Z, T, = +37/2 nuclei. J* values for 1TTyp, 181Ht, 185w, 1890, 193pg, 197Hg, and 291Pb are taken

from ENSDF. Unless otherwise stated, all Q-values are taken from [2021Wal6] or deduced from values therein.

Nuclide J* Ex. Ti 2 Qe Oep Ocq Experimental
17Typ* 9/2+ 1.9113) h -3.42(20)# — — [1989Ab18]
181 g 12~ 43.39(8) d* -2.61(13) — — [1966Br20, 1960Li14
1853y 3/2- 75.1(3) d -1.994(14) — — [1972Em01
18905 32~ >35x%x 100y -1.008(8) — — [2020Be23
193pg 12~ 50(9) y 0.0566(3) -5.886(2) 1.075(8) [1971Ral8
THg 12~ 64.14(5) h 0.600(3) -5.185(3) 1.571(3) [1966E109
201py, 52 9.33(3) h 1.910(19) -3.057(14) 3.444(14) [1981An11
205pg 5/2- 5.79(2) h 3.544(11) 0.299(10) 7.234(17) [1983He09]
209Rn 512 28.5(10) m 3.943(11) 1.239(10) 9.700(11) [1971Go35]
213Ra 12~ 2.73(5) m 3.900(11) 1.716(10) 10.804(11) [2017Lo13]
2T3mRa 1.770(5) 1712~ 2.20(5) ms 5.670(12) 3.486(11) 12.574(12) [2006Ku26]
217Th 9/2) 247(2) ps* 3.503(15) 1.625(13) 13.335(12) [2005Ku31, 2002He29, 2009QiZZ]
21y 0.66(14) us 4.150(0) 2.541(73) 13.393(73) [2015Kh09]
225py 4.68(31)# 3.27(30)# 13.50(31)#

* 100 B~ emitter
** Weighted average of 42.29(10) d [1966Br20] and 42.45(8) d [1960Li14].
*#% Weighted average of 257(2) us [2005Ku31], 237(2) us [2002He29] and 247(3) us [2009QiZZ].

Table 2

Particle separation, Q-values, and measured values for direct particle emission of the even-Z, 7. = +37/2 nuclei. Unless otherwise stated, all S and Q-values are
taken from [2021Wal6] or deduced from values therein.

Nuclide S, S2p Qq BRy Experimental
177yb 8.90(10) 16.91(40)# 0.24(20)#
181 ¢ 8.015(71) 15.34(20)# 1.159(1)
185w 7.837(26) 14.682(30) 1.590(2)
1890g 7.259 13.661(1) 1.976(1)
193pg 6.933 12.662(1) 2.082(1)
7THg 6.690(3) 12.324(3) 1.515(3)
201pp 5.513(15) 10.303(14) 2.844(14)
205p, 4.164(14) 7.313(12) 5.325(10) 0.074(16)% [1970J026, 1967Ti01, 1951Ha83, 1970DaZM,
1951Ka37]
209Rn 3.760(13) 6.373(12) 6.155(2) 17(2)% [1971G035, 2017Lo13, 1993Wa04, 1971J019,
1955Mo68, 1955M069, 1952M023]
213Ra 3.427(13) 5.477(12) 6.862(2) 87(2)% [2017L0o13, 2006Ku26, 2005KuZV, 1976Ra37,
1970TaZs, 1968Lo15, 1967Va22, 1961Gr42,
1955Mo68]
2T3mRa 1.657(14) 3.707(13) 8.632(5) 0.6(4)% [2006Ku26, 1976Ra37]
217Th 3.233(14) 4.904(13) 9.435(4) 100% [2005Ku31, 2002He29, 2019Zh54, 2009QiZZ,
2005Li17, 2005YeZZ, 2000He17, 2000Ni02,
2000NiZY, 1973Ha32, 1973HaZ0, 1969MaZT,
1968Val0, 1968Val8]
Ty 3.047(74) 4.521(92) 9.889(71) 100% [2015Kh09
225py 3.02(30)# 43231 )# 9.36(31)#
Table 3

direct o emission from 2%Po, J¥ = 5/27, T} ; = 5.79(2) h*, BRy = 0.074(16)%**.

Eq(c.m.) Ey(l1ab) Iy (abs) J’; Edaughter (201 Pb)

coincident y-rays

Ry (fm) HF

5.326(7) 5.222(7)*** 0.074(16)%** 5/2~ 0.0

* [1983He09].
** [1951Hag3].

*#% Weighted average of 5.224(10) MeV [1970J026] and 5.220(10) MeV [1967Ti04].

0.6
1.4586(16) 2.140¢



Table 4
direct o emission from 2%Rn*, J7 = 5/27, T} = 28.5(10) m, BRy = 17(2)%.

Ey(c.m.) Ey(lab) Iy (rel) Iy (abs) J}‘ Edaugh,e,(205Po)** coincident y-rays** Ro (fm) HF
5.770(3) 5.660(3) 0.024(2)% 0.0041(6)% 0.384 0.154, 0.230, 0.384 1.4662(37) 87ff2
6.002(3) 5.887(3) 0.22(2)% 0.037(6)% 0.154 0.154 1.4662(37) 1 171’%?
6.013(3) 5.898(3) 0.14(2)% 0.024(4)% 0.143 0.143 1.4662(37) 210:?8
6.157(3) 6.039(3) 100 16.9(20)% 0.0 — 1.4662(37) 1.3f83

* All values from [1971Go35], except where noted.
## [2020Ko017].

Table 5
direct a emission from 2'*Ra, JT = 1/27, T}, = 2.83(5) m*, BRy, = 89(2)%*.

Eq(cm)  Eg(lab)**  Iy(rel)* Iy (abs) 7 Edaughter(®Rn)  coincident y-rays R (fm) HF
6.349(6) 6.230(6) 0.7(3)% 0.44(17)%  (3/27)***  0.5113 0.1106(2), 0.1830(2), 1.4638(22) 4.5ff;ﬁ
0.2152(2), 0.2181(2), 0.2964(2),
0.3283(1), 0.5113(3)
6.536(4) 6.413(4) 0.7(3)% 0.44(17)%  (5/27)***+  0.3283 0.1106(2), 0.2181(2), 0.3283(1) 1.4638(22) 27f§"
6.647(3) 6.522(3) 13.922)%  8.3(13)% 3/2° 0.2149 0.106(1), 0.1106(2), 0.2152(2) 1.4638(22) 4.1f8:3
6.752(3) 6.625(3) 100(4)% 59.6(22)% 172~ 0.1103 0.1103 1.4638(22)  1.49(10)
6.862(3) 6.733(3) 30.731)%  18.3(18)%  5/2~ 0.0 —_— 1.4638(22)  13.0(15)
*[2017Lo13].
*% [2006Ku26].
*##% Reported as (5/27) for the 511 keV state and 3/2~ for the 328 keV state in [2017Lo17].
Table 6
direct a emission from 2!3"Ra, Ex. = 1.770(5) MeV, JF=17/27, T, ), =2.20(5) ms*, BRy, = 0.6(4)%*.
Eq(cm.)  Eg(lab)** Iy (rel)* Iy (abs) 7 Eaughter(®Rn)  coincident y-rays Ry (fm) HF
8.426(9)  8.268(9)** 5.2(21)%** 0.021(16)%  3/2— 0.2149 0.106(1), 0.1106(2), 0.2152(2)  1.4638(22) 1.7f8:§ x 10%
8517(7)  8357(7)***  43(29)%***  0.17(12)% 12— 0.1103 0.1103 1.4638(22) 430 x 103
8.630(4)  8.468(4)@ 100% 0.4127)% 52— 0.0 —_— 1.4638(22) 33 x 10

* [2006Ku26].

** Weighted average of 8.270(20) MeV; 4(2)% [2006Ku26] and 8.266(10) MeV (adjusted to 8.267(10) in [1991Ry01]); 3(2)% [2006Ku26].
##% Weighted average of 8.355(9) MeV; 33(13)% [2006Ku26] and 8.358(10) MeV (adjusted to 8.359(10) in [1991Ry01]); 28(6)% [2006Ku26].
@ Weighted average of 8.469(6)(6) MeV; 63(13)% [2006Ku26] and 8.467(5) MeV (adjusted to 8.468(5) in [1991Ry011); 69(7)% [2006Ku26].

Table 7
direct o emission from 2!7Th, J¥ = (9/2+), T| , = 247(2) us*, BRy = 100%.

Eq(c.m.) E(lab) I (rel) Iy (abs) 7 EqaughierC*Ra) coincident y-rays Ry (fm) HF
8.616(5) 8.457(5)** 3.8(2)%** 3.5(1)% (327) 0.8221 0.8221(1) 1.5091(22) 24.3(14)
8.890(5) 8.726(5)*** 1.7(1) %% 1.6(1)% (5/27) 0.5461 0.5461(1) 1.5091(22) 286(23)
9.437(5) 9.263(5)@ 100% 95.0(3)% 12~ 0.0 — 1.5091(22) 106(6)

##% Weighted average of 257(2) us [2005Ku31], 237(2) us [2002He29] and 247(3) us [2009QiZZ].
** Weighted average of 8.460(7) MeV, Iy(rel) = 3.1(2)% [2005Ku31] and 8.455(5) MeV, Iy (rel) = 3.9(1)% [2002He29].

##% Weighted average of 8.727(8) MeV, Iy (rel) = 1.6(1)% [2005Ku31] and 8.725(5) MeV, I (rel) = 1.9(1)% [2002He29].
@ Weighted average of 9.269(9) MeV, [2005Ku31] and 9.261(5) MeV [2002He29].

Table 8
direct o emission from 22'U*, T; ,, = 0.66(14) us, BRy = 100%.

Eg(c.m.) Ey(lab) Iy (abs) J;E E daughter(217Th)

coincident y-rays Ro (fm)

HF

9.889(50) 9.710(50) 100% 9/2) 0.0

* All values from [2015Kh09].

— 1.525(15)

0.5
l.lfo_4
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