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Abstract

(Fn30) #2797 « NV A IO NT, #7 QD & WA 1T o 70, ABFEIZIHB W THN S HAL
QCD method TiX, Nambu-Bethe-Salpeter IREHREEI A #% 1 QCD THEHH L. Schrodinger HRER A Wifi X
T2 & T, BEWAHZEICEERRT oy v | B ECEERET 2, R, FFEEFASR HAL QCD
method 12XV, =X —IEEKFE GERFN KT v v LOREICIE, FEIREKIC OV THRIERRIE~
OfafnE MEE L LW A & 7o T d, S 51T, WEBIEOFE =2 X M2 BIRICHIET 2 Z & 23T
% 7% unified contraction algorithm Z/~NA X1 DI HILIE L. FHEEE O KIE FA 23 L7,
AL, ENYT 487 ZOETZONT, L0RHERART X VT v MK DA ZEMNT %
ToLlbic, ARYT 47 ZITHONWT, A VEENCBIT S 7 +— 7 B EIREEOH R Z21T-
Too ZRNNTONWTIE, 7 4 — 7 BRI FRIRIKFEEZ B 20T 22T o 72, A 1
YINTHOWTIE, SUR) DI B I ANTfEE T v RAGHHEREZITS 2 & T, ERNUT 4827 ZOHL
)+ T NTNTHOWNT, S = -1~—4 OEUFERINIIEEIT I L & blZ, AT T 87 ZITHOWNTHAT
gea LR L, SUR)MRFRIZIS T D5t B « FOFR LS J1DREIZR) LTz,

(F L) Nuclear and baryon forces are studied from lattice QCD simulations.

In our HAL QCD

method, we utilize Nambu-Bethe-Salpeter wave functions and determine potentials through

Schrddinger equations, so that potentials are faithful to phase shifts. In particular,
energy-independent (non-local) potentials can be extracted without ground state saturation.
Computational cost is drastically reduced by our unified contraction algorithm. For nuclear
forces in positive parity channel, we study phase shifts by performing a systematic study

for the fitting of the potential. In negative parity channel, we study the quark mass

dependence of spin-orbit forces. We also calculate three—nucleon forces and investigate the

quark mass dependence and lattice cutoff dependence. For hyperon forces, central/tensor
forces are studied in S= -1 ~-4 in positive parity channel with SU(3) breaking effects
through the coupled channel study. We also study the negative parity channel, and determine

the symmetric and anti—symmetric spin-orbit forces in the SU(3) limit.
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