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LQCD can calculate form factors and meson decay
constants appearing in weak decays of hadrons

Combined with experiments, they can give us CKM matrix
elements

Test the SM (is the CKM matrix unitary?)

Or use from elsewhere to compare QCD/SM results
with experiments
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Flavor Lattice Averaging Group (FLAG) http://flag.unibe.ch/
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W= SRR — IR s R * LECs
2010 Eur. Phys. J. C (2011) 71, 1695 (arXiv: 1011.4408) )
2013 Eur. Phys. J. C (2014) 74, 2890 (arXiv: 1310.8555) » quark masses
2016 Eur. Phys. J. C (2017) 77, 112 (arXiv: 1607.00299) - decay constants
2019 Eur. Phys. J. C (2020) 80, 113 (arXiv: 1902.08191) - form factors
2021 Eur. Phys. J. C (2022) 82, 869 (arXiv: 2111.09849) « nucleon matrix
2024 arXiv:2411.04268, up to 2024.4.30 elements
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Determine CKM elements

Not easy to measure

« Leptonic decay BRs are smali;
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Test the accuracy of Heavy Quark Effective Theory: /7 = + (/7 )

/ for and areinputs for LCSR in calculations of - form factors at low

Input parameters for QCD factorization in studies of nonleptonic B decays, e.g.,
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- ¥F ., Hstrong-isospin breaking effectshi8=5aiii, BBInJZAEg  [PDG review, 2025 update
(R. A. Briere et al.)]

« Strong-isospin breaking effects for -+

_ — 10.58(1) (7)) (1) MeV 0.27%H94E [A. Bazavov et al. (Fermilab/MILC),
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Giusti et al., PRD107.074507 (2023)
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. G. Fan, Y. Meng, C. Liu, ZL et al., arXiv:2510.14478

C24P29 C32P23 C32P29 F32P30 F48P21 G36P29 H48P32
a (fm) 0.10524(05)(62) 0.07753(03)(45) 0.06887(12)(41)  0.05199(08)(31)
am; —0.2770 —0.2790 —0.2770 —0.2295 —0.2320 —0.2150 —0.1850
ams —0.2400 —0.2400 —0.2400 —0.2050 —0.2050 —0.1926 —0.1700
amy —0.2356(1)  —0.2337(1)  —0.2358(1)  —0.2038(1)  —0.2025(1) —0.1928(1) —0.1701(1)
am 0.4159(07)  0.4190(07)  0.4150(06)  0.1974(05)  0.1997(04) 0.1433(12) 0.0551(07)
L (fm) 2.53 % B i 5, % 2.48 372 2.48 2.50
P xT 243 x T2 323 x 64 323 x 64 323 x 96 483 x 96 36% x 108 483 x 144
) — 450 X T2 %2 333 x64dx3 397 x64x2 360 X962 241 x48% 4 300 x 64 x 2 S T2 K 2
my (MeV)  292.3(1.0)  227.9(1.2)  293.1(0.8)  300.4(1.2)  207.5(1.1) 297.2(0.9) 316.6(1.0)
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