k-7 — PO KRB S 2L —a v Z20ERTH
Rim~DIH 1 YRR 20 FE IR 5

BTV X — NEZR RS BRI 2e i ieAE —
k21 &5 H21 H

1 AR

scqed 7V — 713 KEK, FURKEEWE, A Z FHRETLZ 7V —7C, TR T2 —va v
e, DS 6, 7 QCD DABIELY S 2L —> a v 2L T, ER-YHEoIEEEY
%2175 TE 7, W4 JLQCD collaboration D4 HT CTHIAFHKFEZITo TS, X v N—
LR D@Y) ThH 5,

o WILEITH

A AT (LB E L)
T L% — NIRRT SR TR TR 22
=
_ G B (PRI hL)
7L X — NSRS SR T E AL T B

— I E/ (£ DD 9T
RO X — DR a TSR SR 1B AT SRR Bl
— Il RE (255 UTE)
1T OV ¥ — RIS SRR v 7 — Bh
— B IE— (DHE LwAnh)
1)L X — NRAR TR 2RI T e B
— U BE (T DA H ) BRAETITERFABERY: 2L ¥ —NEEGREATTE R D3
— KR T (BBDE TO9)
HHEORE FEGEVI AT SET HEZd
— K (LA 20» D)
FHORE FEREYIPLAAWESEAT Wi B
— R EH (50 OTD D)
bR BAAHIERE R
- HAREW (bBE LAP)
BN YN Y BE R €53



- FIEOIb HES)
FIRY: GHRERE T v & — R, Bz
— BB ME (DL PTYWE)
GRS INE 7/ €
— A RA (WLOo0 kB0
SR SR v & — M
— HIL KW (KLA £BT3)
FRY: SHRARIE 2 v & — B
MM (B EL LX)
SR AR L > 7 — i
_ B0 (FI2CE ©5 T 1)
PR VBRI
CORE T (R T 9 ~) FEAEAEE D3
~ KIS (BBrb £X0D)
INENE YN L Y S E
— Al fE— (W L2b FAVE)
JRERAER e PREEWITER) HEEdR
— Ting-Wai Chiu
National Taiwan University, Department of Physics, Professor
— /NI 3EHE] (8030 FAL)

National Taiwan University, postdoctral fellow

2 WHREEE

HAR DR AER IZ R 0% (QCD) & \» ) JERICER A (7 — PS5O0 RT6H) Th
BENZ, BZRLX—CTOFEEMERELR EDOF—2Iclons k)i, EHNQCD ¥ E
FFEER LRI LTE D, QCD 2358\ WHANEHORERER GG TH 2 Z L ICBI L TRE ) R IZ
EAERG, —H, KT 2L X —TD QCD 13 Z DIEBEHIN 2 MEE D -, BTN T Tl
ERNGETEE252500%  OLEIIEFICNEcH S, X, MHOHRIZZDIZEAL
DA A ZIVRFRED BFMBEIUC X > TH 726 3N 3 EHEEINTV525, QCD Z I fiE <
CETINZART I EIERZICHEDEI L Ty,

B RIcERE SN QCD(LLT TG T QCD) 13, QCD D IEEEIHEIE b & Lk 22 =X
LZ5AT0EEIF TR, By 2 2L —3 3 v2ilio CEBEINEHEL2T) FE252TH
D, SFEHOZHEEESRIZE L B> T F ey OEERTIIESER ., i 2P EOBIERN
SRR D D0 H 5, BUEHTE T, BN 4 — 7 ORIREZ YL 72 7 v F O HifH
WTORMEDBERTH 5703, 7 2V FIEBIC X 6w (BN 7 4 — 7 ORIRZHD A %l
YIalb—vavd, BIETIEIERENICITONS L) Ick>Twa,

EL, SNETDIFEAEDQCD Y I aLb—avid, A4 IVt z2igT Lol X
%7 2V A VEREH T T TE 2, A4 FURFRMEE, 77— R & iEA T QCD
DYoL HBHEELWHEDO—DTH D, HIEMNNFFEDHNIC L > TYWEHOERDEEZ 52 % L
W, bNbNOHARROBED 7= DI ORI B2 172 L Tw b, RO QCD > 2 2

2



L—3avyTld, A 2V Z BRIt > w2 o Tk oD T, A TN
PED BFBEAL &\ ) BIRVEOWIHR Z EEK ) 2 L 13 TET, A4 7 VEHEDFEZ %1 QCD
TIFFHHEREE L Z 2 o T YR LS,

¥, B —272603 32— a VITFIEFICEHE IR b0, HIgHE
7 x— 7@ ORI 5, DR + — 27 OEEE LT, my/2 (mg IFA LV
U x—7 ODHR) (IS5 ONEINER TH o b, O TIZ A A FVEE RS ED £
IS TRV OIROARNCEIEHTE Vv, 7 2 v FIEMTIREHERENE L Z2 7 1+ —
JEEDOWENHI LTI Z 20, BN 4 —7 DY 2L —2a vy TRERATZA—7HED
—(2-3) |ICHHIT 2720, VR 7 4 — 7 BE~OIMHFIZARZ IR TRV,

D) RIRWMD 20T, AWRE TR 2 A4 7 VNFEEZ D27 2L S 4 v Eb%E
OB =7 I ab—varvaEd s, ZoOMRICK>THA 72 00HMD 371
PR & Z Ul BRI WL T, WO THERWICZ Y — v ) T EL I ENTE
%, NHEOWNDREZEBTH 504 7 NVEREDGHEDSAREIC R 2 DIZZ D—FITH D, AR
Hon L7y =280 b RXu Y —oBRA £ FERIC S LR RE 2 BE I i3 3 2 &
HHREIC 2 5,

¥ Z0EMEEH AL, HA INAVERMTETOY 2 2L —3 a UV PRLEICE BEIR 0
72, WHEINZR Ty 78X Y v 7 x— 7 HEPISIKIZZ 4 — V7 HEXY R TOY T 2L —Y 3
b (GREESIROMEZRIE) EITRETH 5, HKNEV 7 + — 7 EHED 5 DIMHT O
Zh, HFEHGRTH SN TV A4 FVERMRO TS (74— 7 EEWKAEE) 25 2 L2%E
YU TEZDT, WA T NBROMEIZIEFICHMLTE 2, AL IANTEEZ D 20w 7 2L
SAVERMUTIZ, ROBENTRAY—FHBALTT7 4y b LEBTHEFMEZ & 2 BIENSHIEIC
25D T, BAEMITIZIZ 2 2 IR EE R R REIC 2 5,

BE AL I V2 27 2V 4 VERUIE, A—N"—F v 772 IF v ELTHIG
nTEH, 72y FEPOHIFHNTIZT TIIL S DL B IN TS, ZOERMEDTRAKDM
BRI, BME X RS EED I 4 VY R 2V S F VICHRT 100 fEREL REVWI L TH S
B, INFTORLZDHEIZLD, BYTORA— N —a Vv Ea—F L AT LR ZITKHBIERY I 2
L—a Vb RTICHBETH S Z EVBHS IR 7,

A 7 VR ORI R T Z U, BILGRNICH COffifE b &, ¥R o, A4
FWAGRIRICE T 2 04 78 ZORMEIZEEN T, (LA EOYHENZ OMEDHELZ1T 5
NP6 Thb, TNET, A HHTFP K HETFOREER. K10y 787 2% B HilH
T OHBEERE Ny 787 X5 "4 K, BHEFDOL IV T+ =y VT EFZEOFHEZ D
TELD, INHDTRTUTEBWTAA 7 NVIEBROMEIZRBRT, ZoE7ay =7 Mck-
THIO TRENGRRDBIIRETE 2, TNoDYHREIZT +—7 7 L — N—PHITE W TUMELE
NN EFEZPRET 5 Loz yiiachd b, FBETE 28I T s RS
TERLDTH 5,

COMEBEOHWIZ., INSOEELR N Fa VI EERZBE LA 5 VNS D ST
QCD DY T2l —avTilHT32 s, 20O DHEANLTELZHRETLLETH B,

3 K20 FEDHRIRS

SR 20 AEFEDO RIS S 2 L — a VIR TR, LN DR 21T 7, DIRTOMFERGE & Iz
DWLTIFFERR 18 B XN 19 EEDREREHZSHI N0,



o FHLISAEEICHE T L2 7L —N"=TOARBBY I 2L —>a v iZMAT, AL vy
7 x =7 DR EZEATE 241 7L —N—DY I aLb—Sarvz5E Lk, 241 7L —
N=TORBEL T 2L —Yavid, 27L—"=—DF V LIZZFAZED T XY TITo7-,
Thbb, B4 X3 16% x 48, BRI 012 fm Ick %, ¥—JEH & L TIdERK
BZRHL, AP —2EETE70DRTET AN VT2V IFVZ2EATE, Ty
TELXOY TV 74— 7 DEHEIE mg/6-ms DHEIFHZ AN—L, A LY 74— 713
M7 m, Z1ZZBFT2HE LD, 2ETI0HD 7 +— 7 EEOMAGDOE T I 2L —
avrdEl iz, fatEE LTiE, Z20nZ41 2,500 HMC traj. Z &8 L 72,

o FRlDFHEL I 2L —Yavid, KW Ffuey—z2¥aillllEdTsty F 7y 7 Tfro
7eh3, ZFIUCE D) EREEIIROF 2y 7 Doz, KRy —% +1ICHEE L
yIal—vavE, Jx—7HEEBEDL-o L /NI RETHEIT L, ZOENTIE, BiEE
fThTh 5,

o LRy 2L —va v KOMERIE, AREESRICH 2, B TOREZ 1.9 fm 3,
¢ﬁ¥lO%mﬁﬁém%+ﬁﬁ§wku§mﬁkmkw\ﬁﬁ?%&wﬁ@WEW%ﬁ?
MINs, K27 5 —7EHEIVNIWHEETIE, A FETOV— T8RO 7012 DEFE
bﬁ%(tx%?“ﬁ‘l@ﬁ HH, FEPIBLETHS, COREZHSLIZT 272D, RFT A —
Z1ICLIES 7 ETRE LM (243 x48) TOY T a2 L —v a v EET L7, HEDSD
NIRAY—3FH ey I aL—vavi—%2DT, ARFEDIRICK2EF52EEAD
LT E S, ZOMTIR. BEEThTH B,

o FRUDOARHIELY S 2L —>a v tlifTL T, SNETICEMLZ2BLUT2+1 7L —1—
DIEFT—=22FHL T, UTO L) RYHETRHO 7Y 27 27,

NAZIEMERDT AN A FHETOERE L RBERZEHICGIE T2 LT, A4 7
NEBERDBTFET 2 H4 70vn 7 A hETOEONE) K FEHETHEENT
WEPEIDERFARD LD TH S, KT, B4 7 VAP next-to-next-to-leading
order (NNLO) % CTE® AR LN 2 410 TIT > T A A 7 VEFADINHIZ D

Tiam L 72 [1, 2],

Rf¢ﬁ?®ﬁﬂ@?:ﬁ43Wﬁﬁ@ﬁ@VWTﬁﬁ?%’k@?%%?%ﬁ%&%@%
& FRLOE R LSBT D 503, RICH LRI A BT OIRKE T TH 5, 7
I x—VHEL ,ﬁjblrﬁ;hnﬂfiﬁf\ A 7 VAR E D consistency # NNLO ¥
TEDIMENTCHGEEL 72 (3], DW%EIE, A HhElFD 2 4 7 —IBIREF% K Hild+
DX VT =y 7 BEOTINEZOFE L HE I AN T, X hiEAVIcHZ HIg T,
COWETRELE AN Far D 3 HBEOFETREWIEE 2 EBT 272912, 5
WMIPOERRADY =7 707 =2 25t H T 32 FEZE L., ZOFERZD
fhoPpii, FiC7 L —N"——FHHONFeyOYMHEZFHE T 2RICHEEICR S,

IAPEFOEEE HIEEMHTORY LB X OEIER 7 brh L v b OBIE %D 2%
ZEMHET A Z LT, ﬁPEﬁa‘oJ:U\EP@/w’ I TFOBERAEZGZ 5 ENTES, NS
R REEIEITE T BITIZEE 2 A A 7 VDR RE N il 2z B3, £/, #
By FAEMOBRATIE, ZOREIZS NI AY—B8XOEMIETT—V F A Uk
TOEBRICBRT 2, 74 v =72 H07: ZORREZ WO TT> THEL 2 4],

QCD HEEHDEHE LiloEHEZEROMBIREEZ | EHiEO K S Wi THEEIY QCD



LW 5 2 LT, QCD MG ERERD L EDTE S, TOFHLLFEEMli>T2
7 L—"—T0 QCD K& ERZFRL 72 5],

RROY—REZY KFELEDO PR Y —2EEL TV Ty, QCD A DR Z bR
OY—DWs5FFELFTTHD, ZOWEEFDRE S AP —EZR ;, TR
Do, EHE, AR Y —ERZREIEMEED P Ra Y -0tz fio TR
NP, FLADOYIal—vaviFbARY—%2FEELTVEDTZIUIRAETH
%, 2O, FATICHIETE 2PHED» S P Ao Y —BERZELGHET 2 Fikz
ML TWw2, Zck->T, PRBY—Z2[BEETSEY I a2 —va vyt
HCE %, HEOGHEORER, FAr Y —EZRD 7 x — VERIKEEI DA 7 VE
SR O FREZ IEMICHEL TW 3 2 EBHS ISR o7 [6, 7,

BFDANLIYIVA—=IBRA A DBENLZITA LYY 7 4 —0REGEATVREDENY)
MIREISRE G & L CHRD b 7o 2 21 T K| IEERWEN FORHIc b 2 0b %
METH S, CNETOKT QCDEIEIE, HMZ Z LA LHEITE T Rd o728,
BB I 71 A4 Z VNIREZ b ORHRITHIO TET E 2512 HBIL 72, FREL T, B
HIOWF QCD #HRE L D & —Hi/h S %2137 (8, 9,

B A NN FEIZ 2070 27 P THIO THEING LD TH S, Z1s DAt
WCHH- I ZBIRTE B 0[HEEDI R VICH B, 5B ERTBHRGEZ OIS, AL T—
REREZTDET,

4 HREE

FETH TR Z E D, #XY A Mo TIE, R EFEOARKZ SH I 7 »,
2008 FE T HIZZ 4 U T LRAN=7 (T XY A« N=Y =7 H) Tirbis “The XXVI Inter-
national Symposium on Lattice Field Theory (Lattice 2008)” IZB W THR L 7z, HEREFL YA
FVIEMTOMD, 202, 7Ry —74 v 7 AL 2L T,

e T.W. Chiu, “Topological susceptibility in (2+1)-flavor lattice QCD with overlap fermion”
e J. Noaki, “Light meson spectrum with Nf=2+1 dynamical overla fermions”
e T. Kaneko, “Pion vector and scalar from factors with dynamical overlap quarks”

e H. Ohki, “Calculation of the nucleon sigma term and strange quark content with two-

flavors of dynamical overlap fermions”

H. Matsufuru, “Simulation with 241 flavors of dynamical overlap fermions”

E. Shintani, “Strong coupling constant and four-quark condensates from vacuum polar-

ization functions with dynamical overlap fermions”

e N. Yamada, “S-parameter and pseudo-Nambu-Goldstone boson mass from overlap lattice

QCD?’
e S. Hashimoto, “Physics results from dynamical overlap fermion simulations”

ZDHL, EARIZ, L) —kvyary TOREMEIHEEIN., IV —72EOREIZ O
THE L 7,



SE 3

[1]

[2]

[10]

J. Noaki et al. [JLQCD and TWQCD Collaborations|, “Convergence of the chiral expansion
in two-flavor lattice QCD,” Phys. Rev. Lett. 101, 202004 (2008) [arXiv:0806.0894 [hep-lat]].

J. Noaki et al., “Light meson spectrum with Ny = 2+ 1 dynamical overlap fermions,” talk
at 26th International Symposium on Lattice Field Theory (Lattice 2008), Williamsburg,
Virginia, 14-20 Jul 2008; arXiv:0810.1360 [hep-lat].

T. Kaneko et al. [JLQCD Collaboration and TWQCD collaboration|, “Pion vector and
scalar form factors with dynamical overlap quarks,” talk at 26th International Sympo-
sium on Lattice Field Theory (Lattice 2008), Williamsburg, Virginia, 14-20 Jul 2008;
arXiv:0810.2590 [hep-lat].

E. Shintani et al. [JLQCD Collaboration], “S-parameter and pseudo-Nambu-Goldstone
boson mass from lattice QCD,” Phys. Rev. Lett. 101, 242001 (2008) [arXiv:0806.4222
[hep-lat]].

E. Shintani et al. [JLQCD Collaboration and TWQCD Collaboration], “Lattice study of
vacuum polarization function and determination of strong coupling constant,” Phys. Rev.
D79, 074510 (2009); arXiv:0807.0556 [hep-lat].

S. Aoki et al. [JLQCD and TWQCD Collaborations], “Topological susceptibility in
two-flavor lattice QCD with exact chiral symmetry,” Phys. Lett. B 665, 294 (2008)
[arXiv:0710.1130 [hep-lat]].

T. W. Chiu et al. [JLQCD Collaboration and TWQCD Collaboration], “Topological sus-
ceptibility in (241)-flavor lattice QCD with overlap fermion,” talk at 26th International
Symposium on Lattice Field Theory (Lattice 2008), Williamsburg, Virginia, 14-20 Jul 2008;
arXiv:0810.0085 [hep-lat].

H. Ohki et al., “Nucleon sigma term and strange quark content from lattice QCD with
exact chiral symmetry,” Phys. Rev. D 78, 054502 (2008) [arXiv:0806.4744 [hep-lat]].

H. Ohki et al. [JLQCD Collaboration], “Calculation of the nucleon sigma term and strange
quark content with two flavors of dynamical overlap fermions,” talk at 26th International
Symposium on Lattice Field Theory (Lattice 2008), Williamsburg, Virginia, 14-20 Jul 2008;
arXiv:0810.4223 [hep-lat].

S. Hashimoto, “Physics results from dynamical overlap fermion simulations,” plenary talk
at 26th International Symposium on Lattice Field Theory (Lattice 2008), Williamsburg,
Virginia, 14-20 Jul 2008; arXiv:0811.1257 [hep-lat].



