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Rata The half-life can be factorized as:
Results
Conclusions 1/2 —1 2 2 *
[t,‘ ] — GOI/,i : M,' : f(mka Uek)|
Goy,i = space phase factor
where M, = nuclear matrix element

f(m;, Us;) = physics beyond the SM

*
J. Barea, J. Kotila and F. lachello, Phys. Rev. C, 2013, 87, 014315
J. Kotila and F. lachello, Phys. Rev. C, 2012, 85, 034316
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Data In particular, the nuclear matrix element can be expressed
Results
Conclusions emphasizing the role of the axial coupling constant:
2
./\/l,' = 8" MOy’i
gnucleon = 1269
gquark - 1
— —0.18
gphen. - gnucleon : A
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Light neutrino exchange — f proportional to mgg

Data

Results mgg = Me - f(mk, Uek) = Z Ue2kmk

Conclusions k=1,23

&' U2y my + &'2|UZy | mz + e~ |UZ3|m3

= |e'™t CioC13my + e'*2 C13S512Mm> + eila S13m3

me = electron mass, s;; and ¢ = sin6;; and cos §j;,
0 = CP-violating phase and a1 > = Majorana phases.
This parametrization holds for 8;; = [0, 7/2] and ¢ = [0, 27].
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Oscillation parameters and cosmological mass

3v mass-mixing parameters (global data analysis):f

Parameter Best fit 1o range

NH

sin?(f12)  3.08-10% (2.91 — 3.25) - 107

sin?(013)  2.34-1072 (2.16 — 2.56) - 102 [ —
sin?(623)  4.25-1071 (3.98 — 4.54) - 1071 ] v

sm? [eV?]  7.54-10° (7.32—7.80) - 10—3 ]=
Am?[eV?]  2.44.1073 (2.38 —2.52) - 1073 "

TH

sin2(912) 3.08 - 10_1 (291 - 325) . 10_1 _
sinf(013)  239-10°2 (218-260)-107 |
sin?(6a3) 437-1071  (4.08 — 4.96 @ 5.31 — 6.10) - 10~ 1 Amzl ”

dm? [ev?]  7.54-107° (7.32 — 7.80) - 108 I
Am?[ev?] 240-1073 (2.33-12.47)-103 T B EwoEe

cosmological mass (Planck):¥ ¥ = my + mz 4+ ms < 0.23eV (95% c. L)

T

F. Capozzi et al. arXiv:1312.2878 [hep-ph] (2013)

P.A.R. Ade et al. arXiv:1303.5076 [astro-ph.C0] (2013)
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Overview —— Cuoricino (2.8x10* yr) [1]
Data
20| — Heidelberg—Moscow + IGEX + GERDA-I (3.0x10% yr) [2,3,4]
—— KamLAND-Zen + EXO-200 (2.2x10** yr) [5,6]
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Conclusions >
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[1] S. Di Domizio, J. Phys. Conf. Ser, 2012, 375, 042014; [2] H. Klapdor-Kleingrothaus et al., Eur. Phys. J.
A, 2001, 12, 147-154; [3] C. E. Aalseth et al., Phys. Rev. D, 2002, 65, 092007; [4] M. Agostini et al., Phys.
Rev. Lett., 2013, 111, 122503; [5] A. Gando et al., Phys. Rev. Lett., 2013, 110, 062502; [6] J. Albert et al.
arXiv:1402.6956 [nucl-ex] (2014); (7] F. Alessandria et al. arXiv:1109.0494 [nucl-ex] (2011); [8] R. Brugnera
and A. Garfagnini, Adv. High Energy Phys., 2013, 2013, 506186

S. Dell'Oro & S. Marcocci (GSSI) Updated bounds for 0v 33 10/04/2014 9 /17



IFALC .
xemese.  Importance of quenching

2014

1.00
Theoretical [ T Xe+Ge (Zphen) — (0.85£0.08)eV
Overview
Data 0.50
Conclusions | Xe+Ge (gquark) — (0.25£0.02)eV
020
— Xe+Ge (Znuceon) — (0.16£0.02)eV
-
2
0.10
£
8

0.05

0.02

1074 0.001 0.01 0.1 1

Miightest [eV]

S. Dell'Oro & S. Marcocci (GSSI) Updated bounds for 0v 33 10/04/2014 10 / 17



IFAE

INCONTRI DI FISICA
DELLE ALTE ENERGIE

2014

Theoretical
Overview

Data

Conclusions

Majorana effective mass and cosmological mass

@ mgg is a function of the mass of one of the neutrinos

@ Y is the sum of the three active neutrino masses

oy m/+\/m/2+6m2+\/m/2+Am2+%, for N'H.
m,+\/m,2+Am2—%+\/m,2+Am2+%, for TH
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Overvien
Data o Need of studying the quenching
- o Probing ZH will require a strong experimental
effort
o Experimental sensitivities are improving fast
e Stay tuned on new constraints from X
e O3/ is a unique tool to study lepton number
violation and neutrino masses
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Nd W approximate
50 @ this work

Te

80 100 120 140 160 180 200 220 240
Mass Number

40 60

Obs. Main corrections in heavy nuclei (Z large), where relativistic
and screening corrections play a major role.
(approximate refers to the results obtained by the use of approximate

electron wave functions)®

§J. Kotila and F. lachello, Phys. Rev. C, 2012, 85, 034316
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IBM-2 results for Ov38 compared N 60 50 100 120 140 160
with QRPAand the ISM. Mass number

Value of ga s extracted from experiment for

IBM-2: J. Kotila and F. lachello, Phys. Rev. IBM-2 and the ISM.
C, 2012, 85, 034316

QRPA: F. Simkovic et al., Phys. Rev. C, 2008,

77, 045503

ISM: E. Caurier et al., Phys. Rev. Lett., 2008,

100, 052503.
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@ the combined Gaussian bound for the half-life is:

t7? = E 1/2 (exp.) 2

i=Ge,Te, ...

@ the combination of results from different nuclei is more delicate
and depends on the uncertain matrix elements (the (relative)
matrix elements are assumed to be known precisely):

1 t;/z (exp.) Gou,i Mz
Man Z m?

i=Ge,Te, ...

2 1/4
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@ for a simultaneous observation of some values for X and mgg:

(z _ Zmeas)2 (mﬁﬁ _ mg;as)Z
E ~ B B ——
exp |: 20-(Zmeas)2 exp 20-(mgz)as)2
@ since L =e X'/2;

NI b =i mE)?
O-(Zmeas)Z U(mEEas)2

@ to define the confidence intervals:

22
C.L. :// dxdye 2% 277
X2<x3
= xa=-2In(1-C.L)
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