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« Domain wall fermion, IE{liEE Ginsparg-Wilson X&H
« Wilson twisted mass fermion, JlIA twisted mass IR, EERZMEIEILIATHIRN exceptional configuration

Highly improved staggered fermion (HISQ)

@ Many fermion lattice actions:

e All go back to the continuum action as a — 0.
o Preserve local gauge symmetry.
e Each has advantages and disadvantages.

« staggered fermion FEHLEE R, (BF 4T taste Fl taste symmetry breaking, BA B ERAFHTEF
*  Wilson clover fermion $ERIHRSEE, (BIEIAFIEITRE

*  Wilson twisted mass fermion {EIAR{HEXIFRIE

« Domain wall fermion #{] overlap fermion B RIFRIFIETTRE, (BHEEVIEESS
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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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” 2+1Bk4BZ, clover fermions [CLQCD]
Ensemble C24P29 C32P23 F32P30 F48P21 G36P29 H48P32
a(fm)  0.10524(05)(62) 0.10524(05)(62) 0.07753(03)(45) 0.07753(03)(45) 0.06887(12)(41) 0.05199(08)(31)
!ﬁs —0.2400 —0.2400 —0.2050 —0.2050 —0.1926 —0.1700
!ﬁ? —0.2770 —0.2790 —(0.2295 —0.2320 —0.2150 —0.1850
b 0.4159(07) 0.4190(07) 0.1974(05) 0.1997(04) 0.1433(12) 0.0551(07)
[3xT 243 % 72 327 % 64 32° % 96 48* x 96 367 x 108 487 w 144
NL.;g o 450 = 72 200 = 64 180 x 96 150 = 96 200 = 108 150 x 144
me (MeV)  292.3(1.0) 227.9(1.2) 300.4(1.2) 207.5(1.1) 297.2(0.9) 316.6(1.0)
t 2—17 2—20 4 —22 4 —26 2—-32 8—30
zs 0.85184(06) 0.85350(04) 0.86900(03) 0.86880(02) 0.87473(05) 0.88780(01)
Py 1.5?353{18} l.5?ﬁ44{12] 1.3(]565(0?] 1.3Dﬁ?3(ﬂ4] 1.2399[}{13} 1.12882{11}
ZalZu 1.07244(70) 1.07375(40) 1.05549(54) 1.05434(88) 1.04500(22) 1.03802(28)

PQ/MEEE, ~ 4/ pion [RE

arlk, PR3E
(. .

M=51E

—(

)

HBIN—EHE c32P29 H—S BB IR RN

2025-8-14 XI|gRIE

):(11)1(11)1(11)1(!1)1(1l)
(l) KEREIEEEL [cLacD, arXiv:2408.03548]

G. Fan, Y. Meng, ZL et al., in progress

MR REEEES
(487 c24P29)

w

® aEerr (p=0)
A aExs(p=1)
B aFer (p=2)

A B 8 )] aEqs (p: 3)
= " ¢? ¢ aker(p=4)
0.70 A - 0 eq. : ® :
A B °°0 o0bgpteicd ]
. = H_ ) $ ‘
W9 0.65 1 i '.'-'17-5;;;----:.1: i : I‘
= o | ]
0.60 - g o™ wl]]
® AAAAAAAAA!A*AAAA *ul
= [T & |
0.55 - ™ 174
®
N ® e 6 a " b
e “V""5':'5"'*-"@@g‘*’@xt@@@_tfblt@\i} )
0.50 ~ ®
5 10 15 20 25 30 35

t/a 18




- RBEF K

Form factor in Ds = ¢/v; on C32P23

Preliminary results

Form factor in Ds - ¢lv, on G36P29
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