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/1. Introduction A /4 All-mode-averaging (AMA) h
The proton decay is important observable to detect the baryon The improved estimator is defined as
number violation in beyond the standard model (SM). For Oimp) _ (rest) Z (O (apPpx).g O(rest) O — O(appx)
example, SUSY-GUT is a popular BSM that causes coupling G cG

unification and proton decay, and recent Super-Kamiokande

where O@PPX) js gpproximation whose cost is much smaller than
measurement takes the new limit of SUSY-GUT prediction.
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2. Motivation 5. Test of excited state contamination effect
To evaluate the proton lifetime in GUT or SUSY-GUT, the matrix Figure 1: n =(1,0,0) n =(1,1,0) n =(1,1,1)
element of p - me is necessary. This can be obtained from lattice Comparison of W, (pm ﬁ T el
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3. Lattice calculation of p decay matrix element

Low-energy effective Hamiltonian with BSM
operator including B-violation describes the
4-fermi operator. While the coefficient

We use a fitting ansatz as linear function of quark mass and Q?
for extrapolation to physical kinematics [1] with Chi-square
fitting simultaneously for 3 quark masses and 3 different Q2.
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W, W, are called as “relevant” and “irrelevant” form factors, R Pt AR B 2 GV o
which means the second term is negligibly small because there is . | . . | , ,
2 suppression factor of O(m /m-) Figure 2: All lattice data points of | Figure 3: Comparison with Q2
PP NI m=0.005 (circle), 0.01 (square), behavior obtained by fitting with

The above form factors are
extracted from three point function
of (meson)-(BSM Op)-(proton). In

0.02 (diamond) and 0.03 (triangle).| ||attice data and BChPT. One sees
Blue band denotes  the| 'that discrepancy from BChPT
extrapolated result to physical becomes significant at high Q2.
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