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» Single Beta Decay (Mainz, Troisk)

1
2 2 2 2 212 <
mg = [(’H(’um + (1457yms + SHTTH] 2.2 [eV]

* Double Beta Decay Majorana Mass (Tubingen):
mga = |c%3f:f2ml + c2,52,moe’?? + 5’%3?’}*1361@3| <0.27 [eV]
* Astophysics: X=m,+m,+m,; <0.17to 2.0 [eV]
Depends on Cosmological models (Hannestad)
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Ovpp-Decay (forbidden in Standard

Model)
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only for massive Majorana Neutrinos
v = VC
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Left-right Symmetric Models SO(10)

L'"YrR p=1"
Majorana Mass:
[ =

= ...+ myrtm, i
Wi(8lGeV) :cosﬁwi-!—sim?Wi
W = (2(eV) =- szmﬂ/‘/i-}cosﬁWi
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QRPA starts with Pairing: a,;l_ :uicj— — VC;

Al = [G;I_a};l_].]a ’;II_I — Za[XmA(_)l; — YC{RAO:]

Q
|m >= Q,’_?I;lg > [Aa, A/_Bl_] = 5,&”34—55

QL9 >=EnQftlg > <> X%; Yﬂ%; Em
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— /dEk(V)Zk E0+(76Ge)—[Ek(ei)‘|‘Ek(V)'|'EKem(T6A5;k)]
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w = 21?—71-|T|2pf < 4.4.10733[sec 1] 128T€
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“Normal” |Am], =0 “Inverted” |Aml, =<0

Am3; =7.92-107°[eV?]; Am3, = 2.4-107>[eV?]
Vo3 ~ 41.6° 915 ~ 34.1° |¥13] < 9°




Normal Hierarchy: Double Beta Deca

Majorana Mass m,, versus lowest mass m,
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Inverted Hierarchy: Double Beta Deca

Majorana Mass mg, versus lowest mass m,

Imﬁﬂl [eV]
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Uncorrelated and Correlated Relative N-N-
(two neutrons - two protons) Wavefunction
In the N-N-Potential

Nucleon—Nucleon Potential
V. (r ) A

NN 12

Opvpp (g2

Wave function

NN potential

v potential

Short Range Correlations
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First consistent treatment
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Effect of short range correlations (QRPA, gt=1.2-5]
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« Bruckner Correlations: The same realistic force for Pairing,
G-matrix elements, for the solution of the Many Body Problem and
Short Range Correlations. All as solutions of the same relativistic

Bethe-Goldstone Eq.. First fully consistent calculation.

« UCOM: Different forces and treatment for Nuclear Structure and
SRC. SRC (AV18) fitted to an analytic function with about 3(plus)
parameters to the Deuteron and suppression of the Long Range

Changes
uvu.

« Fermi Hypernetted chain: SRC parametrized by 3(plus) parameters
fixed by the many body variational approach (Argonne).

« Jastrow: Fit of Gerry Miller and Spencer to Bruckner results with
two parameters to S-waves.
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al Se W 4lev[s =2.30] > M '=1.03
W Glevg =0.94]-> M '=3.73

Ow
6 - B QIeV.[gPP—O.S?] > M =391

4+ Shell Model basis: 1f.,, 2P3/, 2P1/2, 199/

MOV

SM+Spin-Orbit: 1155, 2p55, 2Py, 199/, 175, 197,

i 1510, 2312, 2P120 1992, 11772, 197/0, 1d5p0, 1d30, 284,

0 1 2 3 4 5 6 7 8
Neutron-Neutron -> Proton-Proton relative J
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Mo allowed region for large basis
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Skouras, Manakos; J. Phys. G 19(1993) 731
9BCd, “Ru; g,= 0.47 >0.62

Brown, Rykaczewsky;Phys. Rev. C 50(1994)R2270
~1008n: g,= 0.64

Juodagalvis, Dean; Phys. Rev. C 72(2005)024306
A=90->97: g,= 0.62
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Overconstraining the 2vpp by adjusting g,, und g,
to B, EC and 2vf3p for 1°Cd and Mo
(Bari+Tuebingen)
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Only theoretical 1o errors.
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hep-ph/0512263 HM collaboration claim the OvDBD of 76Ge

> 10.9 kg - ( 86% from 8% nat.) °Ge
= Gran Sasso Laboratory (Italy)

FT13 DK ?i 33_01, Equi 4

Spectrum with 71.7 kgey ==—> E




Theory with R-QRPA and g, =1.25

Exp. Klapdor et al. Mod. Phys. Lett. A21,1547(2006) ; "°Ge
T(1/2; OvBp) = (2.23 +0.44 -0.31) x 10%° years; 6o

« <m(v)> = 0.24 [eV] (exp+-0.02; theor+-0.01) [eV]
Bonn CD, no short range correlations

« <m(v)> = 0.22[eV] (exp+-0.02;theor+-0.01) [eV]
Bonn CD, Consistent Brlickner Correlations

« <m(v)> = 0.24 [eV] (exp+-0.02; theor+-0.01) -
Argonne, Consistent Brlickner Correlations

« <m(v)> = 0.30[eV] (exp+-0.03;theor+-0.01) [eV]
Bonn CD, Fermi Hypernetted Chain (Argonne in nuclei)

« <m(v)> = 0.26 [eV] (exp+-0.02;thero+-0.01) Bonn CD, UCOM (AV18 in D)

« <m(v)> = 0.31[eV] (exp +-0.03;theor+-0.02) [eV] Bonn CD, Jastrow




