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2DONHERIR:
2 by AR ... ~ 1%
AL bI+—HEE: m, (u=1GeV)= (1.5-3)MeV :
m, (|J=1GeV)= (3-7)MeV [Partlcle Data Group (2006)]
M: renormalization scale
SR MVBEERRIR .. ~ 99% !
BRTI+—VEE: M ~ (300-400) MeV (for light quarks)
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(Y.Nambu, G.Jona-Lasinio,Phys.Rev.122(1961)345: in Nambu-Jona-Lasinio (NJL) model)
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B4 RIZhAZILAFED BRIENITIHELZOMN?

HAZILRFEUSNDEEERD ATREEE RIET SH51:
@ Gluon (EBIERMIIZIE massless):

o KELHE (from lattice QCD):
\ Mgluon = 0.5 ~ 1GeV

J.E.Mandula and M.Odgilvie (Landau geuge)
ARR R Phys.Lett.B185(1987),127

massless massive K.Amemiya, H.Suganuma (MA gauge)

Phys.Rev.D60(1999)114509

o Glueball: ¥ IL—7F> D HhBHIEB/\FOY
RLEELVT IL—R—)L (0+) T, LEEMEL...1.5GeV  (f,(1500)(FZ D1E#H)

@ Charm quark
" ALUNIA—DBE m, : ~ 1.2GeV (Particle Data Group)
DA —DBBTIE BRFIA—VEEN 1.6GeV

(1.6-1.2)GeV=400MeV D E(L. hA4ZILTFRMHED B FEIFENIZK S
MUOVBREERICEITAEEEREEZDND



Qur conjecture:
HAZ LR IRED BRBBNIGES, KEGEEERF
MOVEEERADEATE S,

I RTDHS—ZF-T=HiF(scalar, fermion, vector)[Z.
TI—F2DERDHYRICEH>T, KELTEHEEXHS.

L. dressed gluons
/ —) Xx=hEg

[ colored particles - - FEE

CORAETIE, h5—%FF-o1=(bare massM) BLRHS—HRFDREFRS,
ALTIVETREE RGN R

[ CCTIE. COMFETRNT—I+—V1EMREIZT B,
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I, ANT—I0+—U M orbd/\FO %, lattice QCDZFFALYT,
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BFQCcDtvr7vT
— EfEiBE (SR EF—ZE/) —

| 1
® QCD Locp = Li- ZFﬁVFa”V,

Ly = Y@y'Dy—myV¥

Y quark field (color triplet)
D, :covariant derivative  Fy : field strength tensor

1

® AHT—QCD Lsqep = Lsq = 7 Fn ™,

Lsq = tr (D) (DH9) = mi tr ¢

¢ : scalar quark (color triplet)

& VA—DERNF—I+—UZELQCD
L= Lp+Lsq -~ gFfnF ™



— BERUE (2 —2) v bZER]) —

® VA—UwIE— 4 OF—DER:

X,V :space coordinate
Sp = Z U(xX)K(x, YU (y), Uy(x) :link Yamable
ez K :hopping parameter
K(xy) = dxy—k ) A0 =7)Uu(®0xspy + 1+ ¥ U000k y4i)
u

® ANF—Ir—0tI53—
SsQ = Z {.’flT (X)K(x,v)d(y), mg :mass of scalar quark
XLy

K(x,y) = — Z(ﬁﬁ ayUn(X) + 853Uy (30) = 26,0 1) + m3o1
H
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ABS—I4—H1\Fa EXRASNARAOVIZHL, LTOARL—42ZAVS:
s 2AHAS5—HF—H\RFAviZwd T RAERL—4

Mq(x) = T ¢l ()¢, (RBT—91—H2v2)

By(x) = T e Sl (0B (08K () (RA5—4—515072)
X ASAROVISHRT BARL—4

CY(x) = pLN)PLR)  (FATAYY)

2 (0) = Tl (DF P (EAS/YA)

Cp2(%) = €qpe(Pa' (DCYsPHNP(X) (AT H)

¢é(x) : ANT—Y+—% (a: color, i scalar-quark flavor),  W&(x) : 94— (@:RE/)L)

[ TUE T 25— — oL — Sl BF Y e ANT—G4— 52T —1—% 8
(mass [X#f&E:iR)
F: D AT—DORFMMELY ., B(X) & Nscaar=2 TiHZ ., Cgi(X) [& Nfcaar <1 THZ D,

ERIEARL—2Z R HE ENSCA=1THEZ AL, A, 1M FHBE D IIHICT TIE,
ZRDE TRAFIHEALIZEE . SEROREFEFNLELDT, E<GDS,)
AN ==V DEEERERNDBERMOIIFELIEL,

@ AHF—0+—9*J2IZELTIZL. flavor non-singlet HEDEEZ 5,
= AHhT—9+—%+ *JIZdisconnected diagramIZIF N7,



Collerators
= b Doperatorz ALY, KL FDcolleratorzitHE T %

1 o
G(1) = v Z(O(fa 10'(0,0)) (total momentum is projected to be zero)
X
= <M Gt) &Y, tICETZEATHOIREL (~ CoeMot) i
T4IMZEH>TEREREBDEEMZ5IEHT,

FFQCDM/INTA—4
9T F

® B=5.70 ( al=1.1GeV = (0.18fm)_1)

2N¢ : : :
[ B = 72 (corresponding to gauge coupling), Q@ : lattice spacing (lattice cutoff) J

® Lattice size: 163 X 32 (spatial volume: (2.9fm)3)

® Scalar-quark masses: m4=0, 0.11, 0.22, 0.33GeV

® M_=0.49, 0.63, 0.75GeV <«k=0.1650, 1625, 1600
(my,=0.087, 0.14, 0.19GeV, estimated from the tree-level relation: 2mya = 1/« — 1/«¢)
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