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Figure 1: The 3γ decay of the triplet positronium.s is the positronium spin,k
n

are the momenta
of the 3γ’s (|k1| > |k2| > |k3|).

The3γ decay of spin-aligned triplet positronium can be used to test theCP (C=charge con-
jugation, andP=parity operation) invariance in the lepton sector. TheCP violating angular
correlation,(s · k1)(s · k1 × k2), is measured for this test, wheres is the positronium spin and
|k1| > |k2| > |k3| are theγ momenta (Fig. 1) [1].

In this talk, we will show our new detector design to investigateCP asymmetry with an
uncertainty of∼ 10−3, which is about 10 times higher sensitivity than a previous experiment [2].
In our setup, a22Na source is used to supply positrons, and positroniums are created in silica
aerogel. For the spin alignment of the positroniums, a magnetic field of approximately 3.5 kG
is applied. LYSO scintillators are used as theγ-ray detectors to obtain good energy and timing
resolutions. All the detectors are rotated around the positronium source for the cancellation
of the systematic errors. The detailed setup and the currentstatus of our experiment will be
reported.

We also discuss a test of theCPT (T=time reversal) invariance which can be tested with a
similar setup. In thisCPTtest, another angular correlation,s · (k1 × k2), is measured [3, 4].
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