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The process of the neutrinoless double-electron capture (OVECEC) has been revisited for those cases where the two
participating atoms are nearly degenerate in mass. New OVECEC transitions with parity violation to ground and excited
states of final atom/nucleus were found. Selection rules for the Ovee transitions were established. The explicit form of

corresponding nuclear matrix elements was derived.
M.I. Krivoruchenko, F. Simkovic, D. Frekers, and A. Faessler, Nucl. Phys. A 859, 140-171 (2011).
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Calculations:
1. Mass difference = Coulomb energy of electron holes.
2. Decay width I ,4 2 widths of the excited electron shells,
Auger & radiative transitions.
3.V = L violating potential,
electron wave functions & nuclear matrix elements.
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Atomic mass measurement at Penning trap (MPI-K): T, "EE¢(12Gd)=4x10%(1eVimgq)* years
Eliseev et al. (Simkovic, Krivoruchenko), Phys. Rev. Lett. 106 (2011) 052504.

Accelerator Hall of MPI-K (Heidelberg)
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2EC-transition Q (old), keV A (old), keV Q (new), keV A (new), keV

152Gd —» 152Sm 54.6(3.5) -0.2(3.5) 55.7(0.2) 0.9(0.2)
SHIPTRAP, PRL 106, 052504 (2011)

164Er — 164Dy 23.3(3.9) 5.2(3.9) 25.07(0.12) 6.81(0.12)
SHIPTRAP, paper submitted
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180y —, 180Hf 144 4(4.5) 13.7(4.5) 143.1(0.2) 12.4(0.2)
SHIPTRAP, paper submitted

v Temperature stabilization: 0.1K/day
v Pressure stabilization
v" Damping of vibrations: <1 pm (active & passive)
¥ Screening from E-fields: Al-walls
v Active compensation of B-fields: Helmholtz coils
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Bratislava-Muenster experiment: T, "VECEC(74Se)>4.3 101° years
Frekers, Puppe, Thies, Povinec, Simkovic, Staniéek, Sykora, Nucl. Phys. A 860 (2011) 1.
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TGV (Dubna, Orsay, Prague, Bratislava) experiment: T,,, "VECEC(106Cd)>3.6 10%° years
Rukhadze et al. (Simkovic), Nucl. Phys. A 852 (2011) 197.
32 HPGe planar detectors 60 mm x 6 mm
(active area 2040mm?)
Location: Modane Underground Total mass of samples: 10 - 15 g (maximum)
TGV " Laboratory (4800 m.w.e.) s 0 adbhe | ' SHIESTEIES S 11DLE ,
e~ | I} | N B _ Samples: 12x 1%Cd foils (~10g in Phase 1)
] ‘ethylene M
| T 11 T 1] Copper
' e | | | ] F . 3 > 20 cm a0 o A e Ppegg T -,
= mjl fﬁfl/f\ 27176 . o
- E— £ e
D i — .- AN 2508, /.j FQ%;E?: ,:’r Abundance 1.25%
[] E I - HEM Al rt|g ht } I / ,'{'IIQM:igﬁS ke"{"'f: r',.:”
] \L b 84 : ."II / /___r..-’ ) {_,-! ¢
LN Dewar | — E —— | , /f/ ’, Z,’!,’
— 2] ,’ {,’},'

TG V'2 L : -l B |.-E —_— 7 Lea d }

'Jl_”l—l_'r‘“ >10cm !,’QELECZTT{IRHI
Pb |
~— Boron filled i - 2 ;v "
polyethylene R E"Fil
16cm *

JOINT INSTITUTE

FOR NUCLEAR
RESEARCH



	Slide Number 1

