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OvBBARLE
(Z,A) > (Z+2,A)+2e" +2v, (2vfB - decay)
can happen when m(Z,A)>m(Z+2,A) and m(Z,A)<m(Z+1,A)
(Z,A) > (Z+2,A)+2e" (OvpBp -decay)

violating lepton number conservation

Require neutrino to be Majorana(anti-vg)=v, and to have masses.
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Effective neutrino mass and neutrino oscillations
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[(m )=|D Uimf|=|{:052913( m,cos 0,+m,e”"sin’0,,)+mye” " sin’ 0,

t 90% CL (1 dof)

, Degenerate: can be tested
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h Inverted hierarchy: tested by the next
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World record for life time upper limit
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i Heidelberg/Moscow 7°Ge experiment
5 HP-Ge crystals, enriched to 87% in "°Ge ~11kg
total statistics 71.7kg X y
controversial result
claim for evidence v.s. refute by collaborators.
T,,°V=1.2x10% years

<m >=0.44eV }




Next generation Ovp[5 experiments

toward ~0.01eV on <m_ >

—7Ge-diode
Mojorana, GERDA
— more mass several x 100kg
— segmented electrode to suppress background

2 Bolemeters
— CUORE (1%Tg)
— Edelweisss ("°Ge)
— MOON (1%Mo)

= Scintillators
— CANDLES (48Ca)
— XMASS (16Xe)

@ Tracking detectors
— MOON (1°Mo)
— DCBA(82Se, 15°Nd)
— SuperNEMO (82Se)
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B*B*, ECB*, ECEC mode

(Z,A) > (Z-2,A)+2e"(+2v,) (B7F7)
ez +(Z,A) > (Z-2,A)+2e"(+2v,) (B'IEC)
2e; +(Z,A) > (Z-2,A)(+2v,) (EC/EC)
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« {5l 16Cd BAFLL 1.25%
120Te BH2A7F7ELE 0.096%
— QEAV/IELY
o 5l 16Cd Eg,,.=727keV, E, (EC)=1749keV

« HFShoFmHRL,
— 10%6~1027 year for 106Cd  c.f. 1023 for "6Ge at <m >~1eV
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1B EDEER (1)

P.Belli et.al. Astro. Phys. 10 (1999) 115
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1B EDEER (2)
COBRA project (on going)

< Build up a large array of CdZnTe semiconductor detectors

% CdZnTe contains 9 33 Isotopes
116C(, 130Te, 114Cd, 7°Zn, 128Te (B-B)),
64Zn, 196Cd, 1%8Cd, 12Te (B*p*,*EC, EC/EC)

@ Main Ovfpp candidate: 16C

* Enrichment to 90%
3 Also interesting: 1%Cd

 EC/EC, B*/EC and B** modes

 Currently t,,P*E¢ ~5x10'8 years by searching for 1.7MeV peak



106Cd B*/EC search
with CdTe diode detector and Nal }
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CdTe Cd, Zn Te" Ge Si
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EFEE 48,52 48.30,52 32 14 ]

<ROAMANLa\/

1N0/AMANL a\/

~104@#J100keV ~

@F91MeV
NUREpyr eHighZ (¢
IRIILF— (V) . '
* '[O0OM temperature Operatlon
B EAAER v
T )L %— (eV) 4.43 5.0 2.96 3.62
?r
=k
tt:]ﬁ:blézm 109 109~1011 50 ~ 104 ]
(€2 cm)
U (cm?/V =5s) 1100 1000 3900 1400
U h(cm2/V-s) L e 720 480
HAR[CA—H—H$H 5D !
T ’ (S) O LU - O LU - ~1073 >10-3
e ( (s) 2X%X106 106 1x103 2%X103




CdTetg 58

Nalt® H 2%

PECERERBO N7y TSR

J Detect 1.7MeV B* by CdTe diode detector
% Detect two 511keV y from positron annihilation

2 (Probably) strong against noise because of triple
coincidence method.

2 (Maybe) setup Is easy because of room temperature
operation

% (Principally) Enrichment of 1%Cd(1.25%) upto ~70% is
possible.
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CdTe

Cd, Zn Te"

Ge

Si

ZE (g/lcm3)
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R.Ohno & 5t#& vol.30,N0.1(2004) &Y
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&4xltmm , Pt//Pt 4R, 60V bias, 20°C

P’Eg:}mmhﬂ_ﬁnmamm dependence_ "'Cs spectrum@g0y
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Coplanar Grid Technology

2 Proposed by P.N.Luke (IEEE Trans. Nucl. Sci.
Vol.42, No.4, 1995)
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Figures from P.N.Luke (IEEE Trans. Nucl. Sci. Vol.42, No.4, 1995)
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Fig. 2. (a) Basic structure of the coplanar grids. (b) Induced

charge at electrode A (qu). at electrode B (qg), and the

difference signal (g5-qg) as a function of distance traveled by a

charge Q which is ultimately collected at electrode A.
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Fig. 7. 137Cs specira obtained (a) with the original detector and Fig. 8. %Co specira obtained (a) with the original detector and
{b) using the coplanar grid detection technigue, Detector bias (b) using the coplanar grid detection technique. Detector bias
was 480 V. was 480,
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Figures from P.N.Luke
(IEEE Trans. Nucl. Sci. Vol.42, No.4, 1995)
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Fig. 10. (a,b) Charge signals captured simultaneously from the
two grid electrodes, (c) A difference signal obtained from the
output of the signal subtraction circuil, Dashed line (— — —)
indicates baseline,
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