Development of Ge detector for purification of CaF, crystals
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Double beta decay
- Two neutrino double-beta decay (2vpp) is allowed within the standard model of particle
physics and has been observed in several isotopes. p-ray

(AZ) — (AZ+2) +2e~+2v, v
\
p-ray
- Neutrino-less double-beta decay (Ovpp) , which can occur only if neutrinos are Majorana
particles. p-ray
\
(AZ) — (AZ+2) +2e- §\ annihilation
CANDLES-Group .S,
We search for neutrino-less double beta decay (Ovpp) of “8Ca. B-ray V

* Why 48Ca ? : Q g4 value(4.27 MeV) is higher than background(BG)
E...=2.6 MeV(?%TI, y-ray) , 3.3 MeV(%“Bi,[-ray)

MmaX

- Low background and energy resolution is important :
to distinguish between 0OvBf and background events.
At Kamioka underground lab :
Shielding system for background reduction
(9 Small natural abundance 0.19% (Condensation in R&D)

Ge semiconductor detector
- A detector with good energy resolution

when used for gamma-ray (X-ray) spectral measurements.
- The resolution : 0.333%(4.4 keV, FWHM @ %°Co 1333 keV)

Shielding system
- Pb blocks (10 cm in thickness)
around the Ge detector.
= reduction of y-ray BG from (n,y) reaction
= 99.9% reduction

- Install Cu plates(1 cm in thickness)
Inside the Pb block.
= {0 reduce characteristic X-ray of Pb
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571.31 = E <574.86 keV + 574.86 = E <592.62 keV +

592.62 = E<596.17 keV
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- Resulting sample measurements were less than the detection limit.
- CaF, powder will be used as a shielding material for Ge detectors .
- Improve the sensitivity of the Ge detector 10~100mBag/kg in the surface laboratory.
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