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It Is generally accepted that double neutrinoless electron capture is a
resonance process. The calculations of the probability of shaking with the
lonization of the electron shell occurring during the transformation of
164Er nucleus — one of main candidates for discovering the neutrinoless
mode — are performed below. The result shows predominant contribution
of the new mechanism. Its probability is three times as high as that of the
traditional mechanism. Thus, in principle, double neutrinoless electron
capture appears not to be a resonance process at all.
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Z2e0v capture — test of the Majorana neutrino

Q=M(AZ)-M(AZ—-2)>0
Qeff (n1|1;n2|2) :Q_EZ — M.0. <0



«PasayTble» cocToAHUA U AedreKT pe3oHaHca

| ) continuum
Qe (NisN,1,) =Q—E, <Q CIICICIIC
. 4s @—@—

EA_ Ils+|3s 3s @
A = ‘Qeﬁ‘ 25 -0—@—

Resonance Poo, =W, AZF/I?/TZ >
mechanism: HET2" s o—

Cnocob HabnwaeHusa: camesiumal



CATEJIIANTBI: 8k - 78Qe, 2K-3axBaT

®. ®. KapnewuH, M. b. Tp)xackoeckasi, B. B. KyabmuHoe, N3B. PAH, cep. ®us., 76, 986 (2012).

S.S.Ratkevich, A.M.Gangapshev, Yu.M.Gavrilyuk, F.F.Karpeshin, V.V.Kazalov, V.V. Kuzminov,
S.I.Panasenko, M.B.Trzhaskovskaya, S.P.Yakimenko, Phys. Rev. C 96, 065502 (2017).

DHEPrumv KBaHTOB (pJIyOpeCLUEHUMN TTPU IBOMHOM JIBYX-
HEeUTpUHHOM K-3axBaTe B CpaBHEHWUU C OOBIYHBIMHW KBaH-
TaMU (payopeCLeHLINH

[lepexon ®y, 9B ®y, 9B ®y, 5B
2py, > 1s 11560 11262 11205
2p3y —> 1s 11606 11308 11248
3p1,—> 1s 12950 12490
3ps —> s 12967 12496




Pe3oHaHCHO-(hntoopecUueHTHbIN
MexaHu3m 2elv-3axBaTa

[/ 27
A° +(T/2)°

PZeOv — WZe

Tunu4yHesele 3HavyeHuAa: =30 3B, A = 10 K38B:
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Three most promising double-electron-capture
transitions between nuclear ground states

S A Eliseev, Yu N Novikov et al., J. Phys. G: Nucl. Part. Phys. 39 (2012) 124003

ge-transition 2Gd—2Sm  A*Er— %D 180\ s 180 £
Reference |63] |57] |64 ]
Electron orbitals KL, L,L, KK

Q¢ (old)/keV 54.6 (35) 23.3 (39) 144.4 (45)
A (old)/keV —0.27(350) 5.05(390) 12.4(45)

Q. (new)/keV 55.70(18) 25.07(12) 143.20(27)
A (new)/keV 0.83(18) 6.82(12) 11.24(27)
Nuclear matrix element M  2.7-3.2 2.3-2.6 1.8-2

Min. half-life/y I x 10%° 2 x 10" 3 x 10%
Max. half-life/y I x 10% 2 x 10" 4 x 10°°
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SHAKE-OFF: possible, if still Q.. >0.

(g |AV(r) | 4) :

W, =|F,[*= (¢ |4) [~ | -

with the energy of the emitted electron E=A-1 i

As a result of shake-off, energy conservation Is restored,

but: :
PZ((eSO\)/ :WZeWsh p(Sh) W
G — 2e0v — sh
I:)2e0v I / 272-
A + (T /2)°

The gain:




164y > %Dy  L,;L; 2e0v capture

Q = 25.07(12) keV

A =6.82(12) keV

Half-life: 2 x 10°° years (old)
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MaTpUu4yHble 3/IeMEeHHTbI BCTPSACKMU
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164y > %Dy  L,;L; 2e0v capture

Q = 25.07(12) keV
A =6.82(12) keV

Half-life: 2 x 10°° years (old)

Gain
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Bknaa apyrmx KkaHanoB

_

6.82 2.81
LM 14 0.218 1.22
MM 21 0.048 0.20
LN 15.6 0.051 0.29
MN 22.6 0.011 0.05
NN 24.3 0.003 0.01
Toro: - - 4.58

1) I.M.Band et al. ATOMIC DATAAND NUCLEAR DATA TABLES 23, 295-314 (1979)



Half-life new: 4.2x 10%° years

Order of magnitude faster!



il N R

KaHan
pacnaga

A (K3B) 0.910 6.82 12.5

Pe3oHaHCHbIN 27 30 28
nepuog (Her) 10 2x10 3x10
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®. ©. KapnewwuH, M. b. Tpxxackosckas, J1. ®. ButywkuH, A, 83, 344 (2020)



* We have proposed a
. This is a
of in the electron shell of the final
atom. Therefore, it is expected that, it will turn out to be
more probable. In the case 164Er, the nonresonance
mechanism shortens its lifetime by 4.6 times, thus making
it more attractive candidate in searches for neutrinoless

double electron capture as an indication of the Majorana
nature of the neutrino.

* List of candate nuclei should be modified.
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