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The Chemistry Perspective
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The Physics Perspective
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New Elements:
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ldentification Problem: Z > 112

Separation and implantation of fusion-evaporation products
Energy, position, and time correlation of implantation and decay
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Moseley’s Law, 1913

High- Freguency Speciva of the FElements
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E(Kg) ~ f(Ky) ~ (Z-1)°
H.G.J. Moseley, Phil. Mag. 26, 1024 (1913)

X-ray energies predicted down to
0.1 keV precision for superheavy

elements (QED!)
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K-conversion
coefficients!
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9-11 MeV

~ 200 keV

l 0 keV

28Y113

in the Rutherfordium spirit of
R. Bemis et al., PRL31, 647 (1973)
(observed 15 a-photon events)
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The Basic Ingredients (at GSI Darmstadt)

. BCa +2SAm — 288115 +3n
B 6-102/s 20 mg,~0.5 GBq 1-2/day
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TASISpec

Highly efficient multi—coincidence spectroscopy set-up
for TASCA'’s very compact focal plane image

1 Implantation DSSSD (1024 pixels) {'Ir';?gfger: 100/s W E115 -2/day!

M2
- Clover &)

4 box-DSSSDs (1024 pixels)
=> ~80% o~detection efficiency

4 Ge Clover (4*4 crystals)
1 Ge Cluster (7 crystals)

=> ~40% 7Y-detection eff. at 150 keV

L-L Andersson et al., NIM A 622, 164 (2010)
L.G. Sarmiento et al., NIM A 667, 26 (2011)
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22 chains (out of 30 TASISpec) are compatible with the

31 chains (out of 37 DGFRS) associated with 288115
Yu. Ts. Oganessian et al., Phys. Rev. C87, 014302 (2013)
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Self-consistent cross
check of the
experimental findings
with as many virtual L
element 115 decay
chains as one likes!

TASISpec

“Input level”: down to pixel-by-pixel dead-layer thicknesses ... Lund University
“Output level”: takes care of summing of a, CE, and Auger energies ...
L.G. Sarmiento et al., NIM A 667, 26 (2011); Proc. Science PoS(X LASNPA)057 (2014).
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Tio=48(¢) s 0 -
Q= 10.15(1) Mev P9 | M1 Case
Step 3 280Rg — 2’5Mt
E,=9.77(1) MeV
- 9 ;
. HF = 350 IF Mother Nature had provided these
0‘:%:31743@1 transitions as M1 transitions, this would

276 Mt have been THE perfect fingerprinting case!

Counts per channel
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Particle energy (MeV) Photon energy (keV)

GEANT4 simulations: 100000 decays, normalized to number of a’s
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Ti2=48¢)s 0 —

Q,, = 10.15(1) MeV 280':‘9‘: E]1 Case
280Rg —» 276Mt
E,=9.77(1) MeV
237 =30 The fact that these transitions are E1
0"‘.’931743£3f transitions puts exciting contraints on
276\t nuclear structure theory!
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Parity-changing Al =1 single-particle orbitals are required at 8,~0.2!

CTOLONS "Rozmej parameters’: €_=0.0538, L =0.63
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Results — 291115 (xn-channel, x=27)

7 chains (out of 30 TASISpec) are of recoil-a(-a)-SF type.

4 chains (out of 37 DGFRS) are of recoil-a-a-SF type.
All 4 are interpreted as the 2n channel %8°115.

A simple mapping of all those 11 short chains and the
chains presumably starting from 2°3117 is no longer possible!

SF o B a/SF

Proper statistical assessments, 10"
nuclear structure, and the g -
possibility of electron-capture % N
decays have to be considered! 0 (e ":"’ §
T : i

neutron number ) 176 18I4

A.V. Karpov et al., Int. J. Mod. Phys. E21, 1250013 (2012)
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53 cBaiokains 10 chains D3

3n reference | [114 115-288 115 115-289
288-115 0.1] 0.17() s 0.26(%?) s x10 | 235s
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{sf 3.2% sf a 9.58(5)

*

x 20
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a9.4a9.53,9.60 U. Forsberg et al., submitted & arXiv:1502.03030v1
y 39 y 362,434
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53 chains 10 chains D3
3n reference | [115-288 115-289 | 115-289
288-115 0.16(3) s 0.26(33)s| 2.35s
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U. Forsberg et al., submitted & arXiv:1502.03030v1
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Summary & Conclusions

Open the modern spectroscopy toolbox ...

- fully pixelized Si detector system 255115 peetee ds]
- complement with Ge array for photons oI MY o NT
- employ “digital” sampling electronics migs| 01O Sgmeg i

. . . Ti2=0.92(}9) s '334113
- cross-check with GEANT4 simulations o ey O i
- huclear structure theory wrg | 0920Ds WT

Ti2=488)s 2 __—

10.15(1) Meq, = 10.15(1) Mev "R |
4.8(%) s

276
Mt E,=9.77(1) MeV

E115 Results: | e
30 decay chains compatible with previous reports.
Two X-ray candidates compatible with E115.
X-ray fingerprinting is feasible (cf. /Mt E1) !
293117/°89115 story is far from “trivial” ...
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