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Recoil-a-fission and recoila-a-fission chains stemming from element 115
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Products of the!®Ca+*3Am fusion-evaporation reac- over twelve E117 chains opens for a connectionto E115 via
tion were studied with the TASISpec set-up [1, 2] behindD3’, while the other ten E117 chains would be consistent
TASCA [3-5]. Thirty correlatedv-decay chains originating with (a subset of) other E115 chains [11].
from different isotopes of E115 were observed [6, 7], pro- More high-quality spectroscopic data is obviously re-
duced with an overall production cross sectiomof0 pb. quired. This is necessary to provide the foundation for a
There are 1+22=23 five-long chains linked to the produc- relevant nuclear-structure based interpretation of linés
tion of 287288115 [6], in agreement with 2+31=33 chainstween decay chains of these two oddelements [7, 11].
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Besides these ’long chains’, two recailfission and FP7 — Capacities ENSAR No. 262010, the Royal Physio-
five recoilw-a-fission chains are present in the TASISpe@raphic Society in Lund, the Euroball Owners Committee,
data [7]. Interestingly, the interpretation and thus thée Swedish Research Council, the German BMBF, the Of-
assignment of these ’short chains’ to a certain isotope #fe of Nuclear Physics, U.S. Department of Energy, and
E115 turns out to be non-trivial. The issue is discusseidhe UK Science and Technology Facilities Council.
with the help of Fig. 1: Panel (a) shows the relevant
beginning of the long®8115 reference chain. The average References
values of the 2+5=7 new short chains in panel (b) arg1] L.-L. Anderssoret al, Nucl. Instr. MethA622, 164 (2010).
consistent with the numbers in panel (a). This indicates af2] L.G. Sarmientcet al., Nucl. Instr. Meth A667, 26 (2012).
first sight ~ 5-15% fission or electron-capture branches[3] M. Schadel, Eur. Phys. J. 86, 67 (2007).
of 284113 and*®Rg. However, this view is at variance [4] J.M. Gateset al, Phys. Rev. B3, 054618 (2011).
with the interpretationof 3+1=4 short chains previously [5] U. Forsbereet al, Acta Phys. Pol. B3, 305 (2012).
observed at Dubna [8] [panel (c)]. There, one chain,[6] D. Rudolphet al, Phys. Rev. Lett111, 112502 (2013).
denoted 'D3’, is significantly different from all the other [7] U. Forsbercet al., submitted to Phys. Rev. C.

E115 chains. However, only including this particular chain[g] yu. Ts. Oganessiaat al., Phys. Rev. 87, 014302 (2013).
in the 3+1=4 averaging procedure generated a seeminglig] Yu. Ts. Oganessiaet al, Phys. Rev. Lett104, 142502
consistent link between E115 and E117 [8, 9] [panel (d)].  (2010); Phys. Rev. 87, 054621 (2013).

Panel (e) provides a refined interpretation of all pubfL0] J. Khuyagbaataet al., Phys. Rev. Lettl12, 172501 (2014).
lished E117 data [9, 10]. The rightmost sequence averaggd] D. Rudolphet al,, to be published.

[CY 53 chains (b 7 chains (©) 3 chains +1 chain'D3" =4 chains (d) 16 chains / (®) 10 chains 12 chains
115-288| 115-28x 115-28x 115-289 115-289 115-289 115-2yy 115-2xx
0.16G) s 0.33®)s 0.09(2)s 235s 0.47(7)s 0.25(%)s 0.15(3)s 055(28) s

0 10.3-10. 0 10.3-10. 0 10.2-10. a 10.37(5) a 10.2-10. a 10.1-10. a 10.34(6) 0 9.8-105

113-284 113-28x 113-28x 113-285 113-285 113-285 113-28y 113-28x
0.92(8)s 0.56¢2) s 0.9(2)s 226 45(f2)s 27(2)s 0.91E8)s 80(3])s

a 9.9-10.0
st 29%

a 9.9-10.1 a 9.8-10.2 a 9.58(5) a 9.5-10.2 a 9.4-10.0 a 9.4-10.0 o 9.64(5)

Rg 280 Rg 28x Rg 28x Rg 281 Rg 281 Rg 281 RV Rg 28x
48(3)s BHEDS 11(5)s 60.2's 1) s 18(7)s 5005 ) s 68(32) s
o 9.77(1) o 9.3(1) o 9.0(1)
Y 194,237 st sf sf sf st 88% sfe, a?? sf 50%

Figure 1: Average values from selections of decay chainsatbpes of E115 to E113 into Rg & 111). (a) 532%%115
reference chains [6, 8]. (b) Seven receilw)-fission chains observed with TASISpec [7]. (c) Data frohf@lr recoil-«-
a-fission 'Dubna chains’ listed in Table Il of Ref. [8]. (d) 8een chains associated with the decay®6117, i.e. inter-
preted to populate the isotop&115 [9]. (e) Possible re-interpretation [11] of all exigtiE117 decay data [9, 10].
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