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Abstract: Information on the production, identification, half-lives and decay modes for experimentally known
nuclides with mass numbers of 269,273,277,281,285,289,and 293 are presented along with the recommended
values. Data here supersede data from the previous evaluation in this region, 2005Gu33. Since the previous eval-
uation many new and conclusive experiments have explored the region of superheavy nuclei, thus significantly
expanding our knowledge of the nuclear chart in this area.

Cutoff Date: All data prior to September 14, 2021 have been included in this evaluation. The main bibliographic
source was the NSR database (2014Pr09) at Brookhaven Laboratory webpage: www.nndc.bnl.gov/nsr.

General Policies and Organization of Material: See the January issue of the Nuclear Data Sheets or http://
www.nndc.bnl.gov/nds/NDSPolicies.pdf.
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Adopted Levels

Q(β−)=−1785 syst; S(n)=5179 syst; S(p)=4656 syst; Q(α)=8.58×103 7 2021Wa16

∆Q(β−)=525, ∆S(n)=596, ∆S(p)=645 (2021WA16).

S(2n)=12257 SY 452, S(2p)=8330 SY 682 (2021WA16).
269Sg has been observed as the α-decay daughter of 273Hs at LBNL (2010EL06) and JINR (2015UT02,2018UT02). Events were

identified by the observation of chains of α-decaying nuclei, terminated by spontaneous fission. Comparison of the properties of

these chains with those in the literature allowed individual decays to be assigned to specific nuclei.

2018UT02 lists one decay of 269Sg with a lifetime of 6486 s. Including it increases the average lifetime by nearly an order of

magnitude, and on this basis it is excluded.

Half-lives, branching ratios, and α-decay energies in this evaluation have been computed from the individual events listed in the

references above. Half-life uncertainties have been computed according to the method of 1984SC13. An additional 10 keV

systematic uncertainty is assumed for the α-decay energies, which is added in quadrature to the averaged statistical uncertainty.

269Sg Levels

Cross Reference (XREF) Flags

A
273Hs α decay (0.51 s)

E(level) T1/2 XREF Comments

0 1.3×102 s +10−4 A %α=100; %SF<15
E(level): Assumed ground state.
T1/2: From five events.
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2021Wa16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2021WA16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2021WA16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2010EL06,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015UT02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2018UT02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2018UT02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1984SC13,B
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273Hs α decay (0.51 s) 2010El06,2015Ut02,2018Ut02

Parent: 273Hs: E=0; T1/2=0.51 s +30−13; Q(α)=9.65×103 6; %α decay=100
273Hs-T1/2: From Adopted Levels.
273Hs-Q(α): From 2021WA16.

269Sg Levels

E(level) T1/2 Comments

0 1.3×102 s +10−4 %α=100; %SF<15

α radiations

Eα E(level) Comments

9.51×103 2 0 Eα: Weighted average of seven events.
Assumed g.s. to g.s. transition.
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2010El06,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Ut02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2018Ut02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2021WA16,B
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Adopted Levels

Q(β−)=−4807 syst; S(n)=6546 syst; S(p)=3502 syst; Q(α)=9274 syst 2021Wa16

∆Q(β−)=338, ∆S(n)=327, ∆S(p)=404, ∆Q(α)=167 (2021WA16).

S(2n)=14307 SY 162, S(2p)=5891 SY 292, Q(εp)=405 SY 487 (2021WA16).
269Hs has been observed as the α-decay daughter of 273Ds at GSI (1996HO13,2002HO11) and RIKEN (2007MO09,2013SU04);

and in gas-phase chemistry experiments at GSI (2002DU21,2004VO24,2006DV01,2008DV02). Chains of α-decaying nuclei were

observed, and comparison of the decay properties of the chains with those in the literature allowed individual decays to be assigned

to specific nuclei.

1996HO13 reports two decay chains, but a reanalysis of the data in 2002HO11 showed that one of the chains was reported in error.

2006DV01 suggests that all studies prior to that work that identify 270Hs have actually observed 269Hs, based on a previously

unknown isomer in 261Rf.
1996LA12 claims observation of several chains that should decay through 269Hs, but the decay properties do not seem to agree

with other publications.

Half-lives, branching ratios, and α-decay energies in this evaluation have been computed from the individual events listed in the

references above. Half-life uncertainties have been computed according to the method of 1984SC13. An additional 10 keV

systematic uncertainty is assumed for the α-decay energies, which is added in quadrature to the averaged statistical uncertainty.

269Hs Levels

Cross Reference (XREF) Flags

A
273Ds α decay (0.19 ms)

E(level) T1/2 XREF Comments

0 13 s +10−4 A %α=100; %SF<5
E(level): Assumed ground state.
T1/2: From five events.
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2021Wa16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2021WA16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2021WA16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1996HO13,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2002HO11,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2007MO09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2013SU04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2002DU21,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2004VO24,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2006DV01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008DV02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1996HO13,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2002HO11,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2006DV01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1996LA12,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1984SC13,B


269
108

Hs
161

-2 NUCLEAR DATA SHEETS
269
108

Hs
161

-2

273Ds α decay (0.19 ms)

Parent: 273Ds: E=0; T1/2=0.19 ms +14−6; Q(α)=1.137×104 5; %α decay=100
273Ds-T1/2: From Adopted Levels.
273Ds-Q(α): From 2021WA16.

References: 1996HO13,2002HO11,2007MO09,2013SU04.

269Hs Levels

E(level) T1/2 Comments

0 13 s +10−4 %α=100; %SF<5

α radiations

Eα E(level) Comments

11.14×103 1 0 Weighted average of five events.
Assumed g.s. to g.s. transition.
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2021WA16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1996HO13,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2002HO11,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2007MO09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2013SU04,B
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S(n)=6885 syst; S(p)=1605 syst; Q(α)=1.151×104 3 2021Wa16

∆S(n)=303, ∆S(p)=235 (2021WA16).

S(2n)=15188 SY 206, S(2p)=2401 SY 100, Q(εp)=4578 SY 302 (2021WA16).
269Ds has been observed in the 208Pb(62Ni,n) reaction at GSI (1995HO03). Events were identified based on the observation of

chains of α-decaying nuclei, correlated in time and position. Comparison of the decay properties of the chains with the literature

allowed individual decays to be assigned to specific nuclei.

The data from 1995HO03 was reanalyzed in 2002HO11, and the left-most event in Fig. 5 was found to be reported in error.

Half-lives, branching ratios, and α-decay energies in this evaluation have been computed from the individual events listed in the

references above. Half-life uncertainties have been computed according to the method of 1984SC13. An additional 10 keV

systematic uncertainty is assumed for the α-decay energies, which is added in quadrature to the averaged statistical uncertainty.

269Ds Levels

E(level) T1/2 Comments

0 0.18 ms +21−6 %α=100; %SF≤25
E(level): Assumed ground state.
T1/2: From three events.
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2021Wa16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2021WA16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2021WA16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1995HO03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1995HO03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2002HO11,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1984SC13,B
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Q(β−)=−3015 syst; S(n)=5309 syst; S(p)=4309 syst; Q(α)=9.65×103 6 2021Wa16

∆Q(β−)=565, ∆S(n)=632, ∆S(p)=650 (2021WA16).

S(2n)=12066 SY 464, S(2p)=7428 SY 699 (2021WA16).
273Hs has been observed as the α-decay daughter of 277Ds at LBNL (2010EL06) and JINR (2015UT02,2018UT02). Events were

identified based on the observation of chains of correlated α decays, terminated by spontaneous fission. Comparison of the

properties of these chains with previous observations allowed individual decays to be assigned to specific nuclei.

Half-lives, branching ratios, and α-decay energies in this evaluation have been computed from the individual events listed in the

references above. Half-life uncertainties have been computed according to the method of 1984SC13. An additional 10 keV

systematic uncertainty is assumed for the α-decay energies, which is added in quadrature to the averaged statistical uncertainty.

273Hs Levels

Cross Reference (XREF) Flags

A
277Ds α decay (3.5 ms)

E(level) T1/2 XREF Comments

0 0.51 s +30−13 A %α=100; %SF≤12.5
E(level): Assumed ground state.
T1/2: From seven events.
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2021Wa16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2021WA16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2021WA16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2010EL06,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015UT02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2018UT02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1984SC13,B
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277Ds α decay (3.5 ms) 2010El06,2015Ut02,2018Ut02

Parent: 277Ds: E=0; T1/2=3.5 ms +21−10; Q(α)=10900 syst; %α decay=100
277Ds-T1/2: From Adopted Levels.
277Ds-Q(α): From 2021WA16.

273Hs Levels

E(level) T1/2 Comments

0 0.51 s +30−13 %α=100; %SF≤12.5

α radiations

Eα E(level) Comments

10.55×103 3 0 Eα: Weighted average of six events.
Assumed g.s. to g.s. transition.
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2010El06,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015Ut02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2018Ut02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2021WA16,B
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Q(β−)=−4600 syst; S(n)=5869 syst; S(p)=2485 syst; Q(α)=1.137×104 5 2021Wa16

∆Q(β−)=424, ∆S(n)=447, ∆S(p)=506 (2021WA16).

S(2n)=13810 SY 172, S(2p)=3984 SY 310, Q(εp)=1992 SY 529 (2021WA16).
273Ds has been observed as the α-decay daughter of 277Cn at GSI (1996HO13,2002HO11) and RIKEN (2007MO09,2013SU04).

Chains of correlated α-decays were observed, and the properties of these chains were compared to previous studies in order to

assign specific decays to individual nuclei.

1996HO13 reports two chains containing 273Ds, but the data was reanalyzed in 2002HO11 and one chain was found to be reported

in error.
1996LA12 reports several chains which are assigned to the decay of 273Ds. However, the properties of these chains, especially the

total decay time, are not in good agreement with other published results.

Half-lives, branching ratios, and α-decay energies in this evaluation have been computed from the individual events listed in the

references above. Half-life uncertainties have been computed according to the method of 1984SC13. An additional 10 keV

systematic uncertainty is assumed for the α-decay energies, which is added in quadrature to the averaged statistical uncertainty.

273Ds Levels

Cross Reference (XREF) Flags

A
277Cn α decay (0.61 ms)

E(level) T1/2 XREF Comments

0 0.19 ms +14−6 A %α=100; %SF<17
E(level): Assumed ground state.
T1/2: From five events.
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2021Wa16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2021WA16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2021WA16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1996HO13,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2002HO11,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2007MO09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2013SU04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1996HO13,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2002HO11,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1996LA12,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1984SC13,B
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277Cn α decay (0.61 ms)

Parent: 277Cn: E=0; T1/2=0.61 ms +46−18; Q(α)=1.162×104 6; %α decay=100
277Cn-T1/2: From Adopted Levels.
277Cn-Q(α): From 2021WA16.

References: 1996HO13,2002HO11,2007MO09,2013SU04.

273Ds Levels

E(level) T1/2 Comments

0 0.19 ms +14−6 %α=100; %SF<17

α radiations

Eα E(level) Comments

11.30×103 2 0 Eα: Weighted average of five events.
Assumed g.s. to g.s. transition.
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2021WA16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1996HO13,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2002HO11,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2007MO09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2013SU04,B
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Q(β−)=−1633 syst; S(n)=4882 syst; S(p)=4864 syst; Q(α)=9030 syst 2021Wa16

∆Q(β−)=799, ∆S(n)=848, ∆S(p)=748, ∆Q(α)=200 (2021WA16).

S(2n)=11260 SY 743 (2021WA16).

Only a single event has been observed to produce 277Hs. It was observed as the α-decay daughter of 281Ds at GSI (2011GA19)

as part of a chain of α-decaying nuclei terminated by spontaneous fission. Agreement between the properties of the prior decays in

the chain with those in the literature allowed a positive identification of 277Hs.

2012HO12 tentatively identifies one chain (#1) including 277Hs, but this assignment was later revised in 2016HO09.

Other: One decay chain containing 277Hs is reported in 1999OG10, but these results have not been reproduced.

Half-lives, branching ratios, and α-decay energies in this evaluation have been computed from the individual events listed in the

references above. Half-life uncertainties have been computed according to the method of 1984SC13. An additional 10 keV

systematic uncertainty is assumed for the α-decay energies, which is added in quadrature to the averaged statistical uncertainty.

277Hs Levels

Cross Reference (XREF) Flags

A
281Ds α decay (12 s)

E(level) T1/2 XREF Comments

0 3 ms +15−1 A %SF=100; %α≤50
E(level): Assumed ground state.
T1/2: From one event.
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2021Wa16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2021WA16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2021WA16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2011GA19,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2012HO12,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2016HO09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1999OG10,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1984SC13,B
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281Ds α decay (12 s) 2011Ga19

Parent: 281Ds: E=0; T1/2=12 s +4−2; Q(α)=9473 syst; %α decay=6.0
281Ds-T1/2: From Adopted Levels.
281Ds-Q(α): From 2021WA16.

277Hs Levels

E(level) T1/2 Comments

0 3 ms +15−1 %SF=100; %α≤50

α radiations

Eα E(level) Comments

8.73×103 3 0 Eα: From one event.
Assumed g.s. to g.s. transition.
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2011Ga19,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2021WA16,B
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Q(β−)=−2084 syst; S(n)=6376 syst; S(p)=2466 syst; Q(α)=9900 syst 2021Wa16

∆Q(β−)=770, ∆S(n)=850, ∆S(p)=979, ∆Q(α)=100 (2021WA16).

S(2n)=11901 SY 767, S(2p)=7350 SY 894 (2021WA16).
277Mt has been observed as the α-decay daughter of 281Rg at JINR (2013OG04) and GSI (2019KH04). Events were identified by

the observation of chains of correlated α-decays terminated by spontaneous fission. Individual decays were assigned to specific

nuclei by comparing the properties of the observed chains to those previously observed in the literature.

Both 2013OG04 and 2019KH04 note that it is possible that 277Mt undergoes electron-capture or β+ decay, in which case the

observed spontaneous-fission activity would be due to 277Hs.

Half-lives, branching ratios, and α-decay energies in this evaluation have been computed from the individual events listed in the

references above. Half-life uncertainties have been computed according to the method of 1984SC13. An additional 10 keV

systematic uncertainty is assumed for the α-decay energies, which is added in quadrature to the averaged statistical uncertainty.

277Mt Levels

Cross Reference (XREF) Flags

A
281Rg α decay (15 s)

E(level) T1/2 XREF Comments

0 4 ms +4−1 A %SF=100; %α≤20
E(level): Assumed ground state.
T1/2: From four events.
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2021Wa16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2021WA16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2021WA16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2013OG04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2019KH04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2013OG04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2019KH04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1984SC13,B
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281Rg α decay (15 s)

Parent: 281Rg: E=0; T1/2=15 s +4−3; Q(α)=9900 syst; %α decay=18.0
281Rg-T1/2: From Adopted Levels.
281Rg-Q(α): From 2021WA16.

References: 2013OG04,2019KH04.

277Mt Levels

E(level) T1/2 Comments

0 4 ms +4−1 %SF=100; %α≤20

α radiations

Eα E(level) Comments

9.34×103 3 0 Eα: Weighted average of four events.
Assumed g.s. to g.s. transition.
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2021WA16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2013OG04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2019KH04,B
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Q(β−)=−3315 syst; S(n)=5519 syst; S(p)=3509 syst; Q(α)=10900 syst 2021Wa16

∆Q(β−)=611, ∆S(n)=674, ∆S(p)=661, ∆Q(α)=119 (2021WA16).

S(2n)=12716 SY 519, S(2p)=5978 SY 711 (2021WA16).
277Ds has been observed as the α-decay daughter of 281Cn at LBNL (2010EL06) and JINR (2015UT02,2018UT02). Events were

identified by the observation of chains of α-decaying nuclei terminated by spontaneous fission. Comparison of the properties of the

chains with those previously observed in the literature allowed decays to be assigned to specific nuclei.

Half-lives, branching ratios, and α-decay energies in this evaluation have been computed from the individual events listed in the

references above. Half-life uncertainties have been computed according to the method of 1984SC13. An additional 10 keV

systematic uncertainty is assumed for the α-decay energies, which is added in quadrature to the averaged statistical uncertainty.

277Ds Levels

Cross Reference (XREF) Flags

A
281Cn α decay (0.18 s)

E(level) T1/2 XREF Comments

0 3.5 ms +21−10 A %α=100; %SF≤12.5
E(level): Assumed ground state.
T1/2: From seven events.
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2021Wa16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2021WA16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2021WA16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2010EL06,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015UT02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2018UT02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1984SC13,B
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281Cn α decay (0.18 s)

Parent: 281Cn: E=0; T1/2=0.18 s +10−5; Q(α)=1.043×104 6; %α decay=100
281Cn-T1/2: From Adopted Levels.
281Cn-Q(α): From 2021WA16.

References: 2010EL06,2015UT02,2018UT02.

277Ds Levels

E(level) T1/2 Comments

0 3.5 ms +21−10 %α=100; %SF≤12.5

α radiations

Eα E(level) Comments

10.28×103 2 0 Eα: Weighted average of six events.
Assumed g.s. to g.s. transition.
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2021WA16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2010EL06,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015UT02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2018UT02,B
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Adopted Levels

S(n)=6099 syst; S(p)=2343 syst; Q(α)=1.162×104 6 2021Wa16

∆S(n)=523, ∆S(p)=647 (2021WA16).

S(2p)=3912 SY 373, Q(εp)=2504 SY 569 (2021WA16).
277Cn has been observed in the 208Pb(70Zn,n) reaction at GSI (1996HO13,2002HO11) and RIKEN (2007MO09,2013SU04).

Events were identified by the observation of chains of correlated α decays. Comparison of the properties of these chains with those

previously observed allowed individual decays to be assigned to specific nuclei.

1996HO13 reports two decay chains. However, the data is reanalyzed in 2002HO11 and the chain from 01-Feb-1998 is found to

be reported in error.

Half-lives, branching ratios, and α-decay energies in this evaluation have been computed from the individual events listed in the

references above. Half-life uncertainties have been computed according to the method of 1984SC13. An additional 10 keV

systematic uncertainty is assumed for the α-decay energies, which is added in quadrature to the averaged statistical uncertainty.

277Cn Levels

E(level) T1/2 Comments

0 0.61 ms +46−18 %α=100; %SF<17
E(level): Assumed ground state.
T1/2: From five events.
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2021Wa16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2021WA16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2021WA16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1996HO13,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2002HO11,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2007MO09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2013SU04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1996HO13,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2002HO11,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1984SC13,B
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Adopted Levels

Q(β−)=−2060 syst; S(n)=5119 syst; S(p)=4526 syst; Q(α)=9473 syst 2021Wa16

∆Q(β−)=918, ∆S(n)=896, ∆S(p)=776, ∆Q(α)=208 (2021WA16).

S(2n)=11894 SY 780, S(2p)=7805 SY 776 (2021WA16).
281Ds has been observed as the α-decay daughter of 285Cn at JINR (2000OG05,2002OG09,2004OG07), GSI

(2011GA19,2012HO12) and RIKEN (2017KA66); and in gas-phase chemistry experiments at JINR (2010WI14) and GSI

(2014YA33). Events were identified by the observation of chains of α-decaying nuclei terminated by spontaneous fission.

Comparison of the properties of the decay chains with those in the literature allowed individual decays to be assigned to specific

nuclei.
Other: One decay chain containing 281Ds is reported in 1999OG10, but these results have not been reproduced.

Half-lives, branching ratios, and α-decay energies in this evaluation have been computed from the individual events listed in the

references above. Half-life uncertainties have been computed according to the method of 1984SC13. An additional 10 keV

systematic uncertainty is assumed for the α-decay energies, which is added in quadrature to the averaged statistical uncertainty.

281Ds Levels

Cross Reference (XREF) Flags

A
285Cn α decay (33 s)

E(level) T1/2 XREF Comments

0 12 s +4−2 A %SF=94; %α=6
E(level): Assumed ground state.
T1/2: From 18 events.
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2021Wa16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2021WA16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2021WA16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2000OG05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2002OG09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2004OG07,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2011GA19,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2012HO12,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2017KA66,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2010WI14,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2014YA33,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1999OG10,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1984SC13,B
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285Cn α decay (33 s)

Parent: 285Cn: E=0; T1/2=33 s +10−6; Q(α)=9388 syst; %α decay=100
285Cn-T1/2: From Adopted Levels.
285Cn-Q(α): From 2021WA16.

References: 2000OG05,2002OG09,2004OG07,2011GA19,2012HO12,2017KA66,2014YA33, 2010WI14.

281Ds Levels

E(level) T1/2 Comments

0 12 s +4−2 %SF=94; %α=6

α radiations

Eα E(level) Comments

9.21×103 1 0 Eα: Weighted average of 17 events.
Assumed g.s. to g.s. transition.
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2021WA16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2000OG05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2002OG09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2004OG07,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2011GA19,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2012HO12,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2017KA66,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2014YA33,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2010WI14,B
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Adopted Levels

Q(β−)=−2614 syst; S(n)=6624 syst; S(p)=2276 syst; Q(α)=9900 syst 2021Wa16

∆Q(β−)=870, ∆S(n)=939, ∆S(p)=1076, ∆Q(α)=400 (2021WA16).

S(2n)=12531 SY 882, S(2p)=6830 SY 1024 (2021WA16).
281Rg has been observed as the α-decay daughter of 285Nh at JINR (2011OG04,2012OG02,2012OG06,2013OG01,2013OG04) and

GSI (2019KH04). Events were identified based on the observation of time- and position-correlated chains of α-decaying nuclei,

terminated by spontaneous fission. Comparison of the decay chains to previous observations allowed individual decays to be

assigned to specific nuclei.

Half-lives, branching ratios, and α-decay energies in this evaluation have been computed from the individual events listed in the

references above. Half-life uncertainties have been computed according to the method of 1984SC13. An additional 10 keV

systematic uncertainty is assumed for the α-decay energies, which is added in quadrature to the averaged statistical uncertainty.

281Rg Levels

Cross Reference (XREF) Flags

A
285Nh α decay (0.93 s)

E(level) T1/2 XREF Comments

0 15 s +4−3 A %α=18; %SF=82
E(level): Assumed ground state.
T1/2: From 21 events.
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2021Wa16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2021WA16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2021WA16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2011OG04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2012OG02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2012OG06,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2013OG01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2013OG04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2019KH04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1984SC13,B
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285Nh α decay (0.93 s)

Parent: 285Nh: E=0; T1/2=0.93 s +45−23; Q(α)=1.001×104 4; %α decay=100
285Nh-T1/2: From Adopted Levels.
285Nh-Q(α): From 2021WA16.

References: 2011OG04,2012OG02,2012OG06,2013OG01,2013OG04,2019KH04.

281Rg Levels

E(level) T1/2 Comments

0 15 s +4−3 %α=18; %SF=82

α radiations

Eα E(level) Comments

9.85×103 2 0 Eα: Weighted average of ten events.
Assumed g.s. to g.s. transition.
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2021WA16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2011OG04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2012OG02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2012OG06,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2013OG01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2013OG04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2019KH04,B
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Adopted Levels

Q(β−)=−3863 syst; S(n)=5779 syst; S(p)=3228 syst; Q(α)=1.043×104 6 2021Wa16

∆Q(β−)=498, ∆S(n)=706, ∆S(p)=664 (2021WA16).

S(2n)=13216 SY 560, S(2p)=5655 SY 724, Q(εp)=338 SY 847 (2021WA16).
281Cn has been observed as the α-decay daughter of 285Fl at LBNL (2010EL06) and JINR (2015UT02,2018UT02). Events were

identified by the observation of chains of α-decaying nuclei terminated by spontaneous fission. Comparison of the decay properties

of these chains to those in the literature allowed specific decays to be assigned to individual nuclei.

Half-lives, branching ratios, and α-decay energies in this evaluation have been computed from the individual events listed in the

references above. Half-life uncertainties have been computed according to the method of 1984SC13. An additional 10 keV

systematic uncertainty is assumed for the α-decay energies, which is added in quadrature to the averaged statistical uncertainty.

281Cn Levels

Cross Reference (XREF) Flags

A
285Fl α decay (101 ms)

E(level) T1/2 XREF Comments

0 0.18 s +10−5 A %α=100; %SF≤12.5
E(level): Assumed ground state.
T1/2: From seven events.
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2021Wa16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2021WA16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2021WA16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2010EL06,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015UT02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2018UT02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1984SC13,B
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285Fl α decay (101 ms)

Parent: 285Fl: E=0; T1/2=101 ms +59−27; Q(α)=1.056×104 7; %α decay=100
285Fl-T1/2: From Adopted Levels.
285Fl-Q(α): From 2021WA16.

References: 2010EL06,2015UT02,2018UT02.

281Cn Levels

E(level) T1/2 Comments

0 0.18 s +10−5 %α=100; %SF≤12.5

α radiations

Eα E(level) Comments

10.41×103 3 0 Eα: Weighted average of six events.
Assumed g.s. to g.s. transition.
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2021WA16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2010EL06,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015UT02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2018UT02,B
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Q(β−)=−2682 syst; S(n)=5400 syst; S(p)=4173 syst; Q(α)=9388 syst 2021Wa16

∆Q(β−)=926, ∆S(n)=915, ∆S(p)=712, ∆Q(α)=116 (2021WA16).

S(2n)=12393 SY 797, S(2p)=7321 SY 712 (2021WA16).
285Cn has been observed as the α-decay daughter of 289Fl at JINR (2000OG05,2002OG09,2004OG07), GSI

(2011GA19,2012HO12), and RIKEN (2017KA66); and in gas-phase chemistry experiments at JINR (2010WI14) and GSI

(2014YA33). Events were identified based on the observation of time- and position-correlated α-decay chains terminated by

spontaneous fission. The decay properties of the chains were compared to those known in the literature to assign each decay to

specific nuclei.

Other: One decay chain containing 285Cn is reported in 1999OG10, but these results have not been reproduced.

Half-lives, branching ratios, and α-decay energies in this evaluation have been computed from the individual events listed in the

references above. Half-life uncertainties have been computed according to the method of 1984SC13. An additional 10 keV

systematic uncertainty is assumed for the α-decay energies, which is added in quadrature to the averaged statistical uncertainty.

285Cn Levels

Cross Reference (XREF) Flags

A
289Fl α decay (2.4 s)

E(level) T1/2 XREF Comments

0 33 s +10−6 A %α=100; %SF<6
E(level): Assumed ground state.
T1/2: From 17 events.
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2021Wa16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2021WA16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2021WA16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2000OG05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2002OG09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2004OG07,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2011GA19,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2012HO12,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2017KA66,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2010WI14,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2014YA33,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1999OG10,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1984SC13,B
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289Fl α decay (2.4 s)

Parent: 289Fl: E=0; T1/2=2.4 s +8−5; Q(α)=9.95×103 7; %α decay=100
289Fl-T1/2: From Adopted Levels.
289Fl-Q(α): From 2021WA16.

References: 2000OG05,2002OG09,2004OG07,2011GA19,2012HO12,2017KA66,2010WI14, 2014YA33.

285Cn Levels

E(level) T1/2 Comments

0 33 s +10−6 %α=100; %SF<6

α radiations

Eα E(level) Comments

9.86×103 1 0 Eα: Weighted average of 17 events.
Assumed g.s. to g.s. transition.
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2021WA16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2000OG05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2002OG09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2004OG07,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2011GA19,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2012HO12,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2017KA66,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2010WI14,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2014YA33,B
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Adopted Levels

Q(β−)=−3164 syst; S(n)=6894 syst; S(p)=1936 syst; Q(α)=1.001×104 4 2021Wa16

∆Q(β−)=874, ∆S(n)=941, ∆S(p)=1087 (2021WA16).

S(2n)=12938 SY 890, S(2p)=6190 SY 1030 (2021WA16).
285Nh has been observed as the α-decay daughter of 289Mc at JINR (2011OG04,2012OG02,2012OG06,2013OG01,2013OG04) and

GSI (2019KH04). Events were identified through observation of time- and position-correlated chains of α-decaying nuclei,

terminated by spontaneous fission. Comparison of the properties of the observed decay chains with those known in the literature

allowed specific nuclei to be assigned to each decay.

A wide range of α-decay energies have been assigned to 285Nh in the literature, suggesting that excited states may be populated in

the daughter nucleus. There appears to be one grouping of α-decay energies around 9.8 MeV that is assumed to correspond with

decay from ground state to ground state, but it is difficult to tell whether one or more excited states may be populated. In addition,

the lower-energy decays appear to have a systematically longer lifetime (on the order of ten seconds compared to one second).

These lower-energy but longer-lived decays are not used in the calculation of the lifetime here.

Half-lives, branching ratios, and α-decay energies in this evaluation have been computed from the individual events listed in the

references above. Half-life uncertainties have been computed according to the method of 1984SC13. An additional 10 keV

systematic uncertainty is assumed for the α-decay energies, which is added in quadrature to the averaged statistical uncertainty.

285Nh Levels

Cross Reference (XREF) Flags

A
289Mc α decay (296 ms)

E(level) T1/2 XREF Comments

0 0.93 s +45−23 A %α=100; %SF<5
E(level): Assumed ground state.
T1/2: From nine events.
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2021Wa16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2021WA16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2021WA16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2011OG04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2012OG02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2012OG06,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2013OG01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2013OG04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2019KH04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1984SC13,B
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289Mc α decay (296 ms)

Parent: 289Mc: E=0; T1/2=296 ms +97−59; Q(α)=1.049×104 5; %α decay=100
289Mc-T1/2: From Adopted Levels.
289Mc-Q(α): From 2021WA16.

References: 2011OG04,2012OG02,2012OG06,2013OG01,2013OG04,2019KH04.

285Nh Levels

E(level) T1/2 Comments

0 0.93 s +45−23 %α=100; %SF<5

α radiations

Eα E(level) Comments

10.31×103 2 0 Eα: Weighted average of 17 events.
Assumed g.s. to g.s. transition.
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2021WA16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2011OG04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2012OG02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2012OG06,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2013OG01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2013OG04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2019KH04,B
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S(n)=5919 syst; S(p)=2948 syst; Q(α)=1.056×104 7 2021Wa16

∆S(n)=770, ∆S(p)=669 (2021WA16).

S(2p)=4983 SY 736, Q(εp)=1228 SY 863 (2021WA16).
285Fl has been observed in the 242Pu(48Ca,5n) reaction at LBNL (2010EL06) and the 240Pu(48Ca,3n) reaction at JINR

(2015UT02,2018UT02). Events were identified based on the observation of chains of α-decaying nuclei terminated by spontaneous

fission. The observed decay properties were compared to those in the literature in order to assign decays to specific nuclei.

Half-lives, branching ratios, and α-decay energies in this evaluation have been computed from the individual events listed in the

references above. Half-life uncertainties have been computed according to the method of 1984SC13. An additional 10 keV

systematic uncertainty is assumed for the α-decay energies, which is added in quadrature to the averaged statistical uncertainty.

285Fl Levels

E(level) T1/2 Comments

0 101 ms +59−27 %α=100; %SF≤12.5
E(level): Assumed ground state.
T1/2: From seven events.
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2021Wa16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2021WA16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2021WA16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2010EL06,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015UT02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2018UT02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1984SC13,B
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Q(β−)=−3217 syst; S(n)=5523 syst; S(p)=3793 syst; Q(α)=9.95×103 7 2021Wa16

∆Q(β−)=929, ∆S(n)=918, ∆S(p)=866 (2021WA16).

S(2n)=12606 SY 801, S(2p)=6482 SY 866 (2021WA16).
289Fl has been reported as the product of the 244Pu(48Ca,3n) reaction at JINR (2000OG05,2004OG07) and GSI

(2010DU06,2011GA19); as the α-decay daughter of 293Lv at JINR (2017KA66), at GSI (2012HO12), and at RIKEN (2017KA66);

and in a chemistry experiment using a gas chromatography system at GSI (2014YA33). In all cases, 289Fl was identified as a

member of a chain of α-decaying nuclei terminated by spontaneous fission. Identification of the isotopes in the chains was based on

the comparison of the observed decay properties with those of previously known nuclei.

Note: 2000OG05, 2001OG01, and 2002OG09 identify 289Fl as 288Fl, but this assignment was later revised.

Other: 1999OG10 reports one chain assigned to 289Fl, but the decay properties of this chain have not been reproduced in

subsequent publications.

Half-lives, branching ratios, and α-decay energies in this evaluation have been computed from the individual events listed in the

references above. Half-life uncertainties have been computed according to the method of 1984SC13. An additional 10 keV

systematic uncertainty is assumed for the α-decay energies, which is added in quadrature to the averaged statistical uncertainty.

289Fl Levels

Cross Reference (XREF) Flags

A
293Lv α decay (95 ms)

E(level) T1/2 XREF Comments

0 2.4 s +8−5 A %α=100; %SF<6
E(level): Assumed ground state.
T1/2: From 15 events.
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293Lv α decay (95 ms)

Parent: 293Lv: E=0; T1/2=95 ms +63−27; Q(α)=1.068×104 6; %α decay=100
293Lv-T1/2: From Adopted Levels.
293Lv-Q(α): From 2021WA16.

References: 2002OG09,2012HO12,2017KA66.

289Fl Levels

E(level) T1/2 Comments

0 2.4 s +8−5 %α=100; %SF<6

α radiations

Eα E(level) Comments

10.55×103 2 0 Eα: Weighted average of six events.
Assumed g.s. to g.s. transition.
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Adopted Levels

Q(β−)=−3774 syst; S(n)=7054 syst; S(p)=1523 syst; Q(α)=1.049×104 5 2021Wa16

∆Q(β−)=925, ∆S(n)=943, ∆S(p)=1088 (2021WA16).

S(2n)=13208 SY 894, S(2p)=5350 SY 1050 (2021WA16).
289Mc has been reported as the product of the 243Am(48Ca,2n) reaction at JINR (2012OG02,2013OG01) and as the α-decay

daughter of 293Ts produced at GSI (2019KH04) and JINR (2011OG04,2012OG06,2013OG04). 289Mc was identified based on the

detection of time- and position-correlated chains of α decays which were initiated by the implantation of an evaporation residue

into a position-sensitive silicon detector and terminated by spontaneous fission. Comparison of the decay chains with reported

decay properties of various nuclei allowed the chain members to be assigned to specific isotopes. A total of 22 chains containing
289Mc have been identified.

Half-lives, branching ratios, and α-decay energies in this evaluation have been computed from the individual events listed in the

references above. Half-life uncertainties have been computed according to the method of 1984SC13. An additional 10 keV

systematic uncertainty is assumed for the α-decay energies, which is added in quadrature to the averaged statistical uncertainty.

289Mc Levels

Cross Reference (XREF) Flags

A
293Ts α decay (21 ms)

E(level) T1/2 XREF Comments

0 296 ms +97−59 A %α=100; %SF<5
E(level): Assumed ground state.
T1/2: From 16 events.
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293Ts α decay (21 ms)

Parent: 293Ts: E=0; T1/2=21 ms +7−4; Q(α)=1.132×104 5; %α decay=100
293Ts-T1/2: From Adopted Levels.
293Ts-Q(α): From 2021WA16.

Sixteen α-decay events from 293Ts have been observed (2011OG04,2012OG06,2013OG04,2019KH04). Two outliers (at 9.7 and

10.6 MeV) are not included in the calculation of the α-decay energy.

289Mc Levels

E(level) T1/2 Comments

0 296 ms +97−59 %α=100; %SF<5

α radiations

Eα E(level) Comments

11.06×103 2 0 Eα: Weighted average of 14 α-decay events.
Assumed g.s. to g.s. transition.
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Adopted Levels

Q(β−)=−3860 syst; S(n)=5636 syst; S(p)=3321 syst; Q(α)=1.068×104 6 2021Wa16

∆Q(β−)=933, ∆S(n)=920, ∆S(p)=869 (2021WA16).

S(2n)=12819 SY 808, S(2p)=5510 SY 869 (2021WA16).

Four publications have reported the production of 293Lv through the 248Cm(48Ca,3n) reaction, two using DGFRS at JINR

(2001OG01,2002OG09), one using SHIP at GSI (2012HO12), and one using GARIS at RIKEN (2017KA66). In the DGFRS

experiments, 293Lv was originally identified as 292Lv, but the assignment was later revised. Evaporation residues from the

reaction were implanted into position-sensitive silicon detectors, and identified by the observation of subsequent time- and

position-correlated α-decay chains terminated by spontaneous fission. Comparison of the decay chains with the properties of the

known daughter nuclei allowed assignment of the evaporation residues to 293Lv. A total of seven events were positively identified,

with another three events being considered tentative.

Half-lives, branching ratios, and α-decay energies in this evaluation have been computed from the individual events listed in the

references above. Half-life uncertainties have been computed according to the method of 1984SC13. An additional 10 keV

systematic uncertainty is assumed for the α-decay energies, which is added in quadrature to the averaged statistical uncertainty.

293Lv Levels

E(level) T1/2 Comments

0 95 ms +63−27 %α=100; %SF≤12.5
E(level): Assumed ground state.
T1/2: From six events.
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Adopted Levels

Q(β−)=−4374 syst; S(n)=7264 syst; S(p)=994 syst; Q(α)=1.132×104 5 2021Wa16

∆Q(β−)=1053, ∆S(n)=1026, ∆S(p)=1090 (2021WA16).

S(2n)=13368 SY 980, S(2p)=4330 SY 1070, Q(εp)=539 SY 1046 (2021WA16).

Four publications have reported the production of 293Ts through the 249Bk(48Ca,4n) reaction, one using TASCA at GSI

(2019KH04) and three using DGFRS at JINR (2012OG06,2013OG04,2011OG04). Evaporation residues were implanted into

position-sensitive silicon detectors, and identified based on the observation of time- and position-correlated α-decay chains

terminated by spontaneous fission, with properties matching those of the known daughter nuclei. Eighteen such chains have been

observed in total, with two missing the α-decay of 293Ts.

Half-lives, branching ratios, and α-decay energies in this evaluation have been computed from the individual events listed in the

references above. Half-life uncertainties have been computed according to the method of 1984SC13. An additional 10 keV

systematic uncertainty is assumed for the α-decay energies, which is added in quadrature to the averaged statistical uncertainty.

293Ts Levels

E(level) T1/2 Comments

0 21 ms +7−4 %α=100; %SF<6
E(level): Assumed ground state.
T1/2: From 16 events.
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