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FIG. 1: QCD running coupling constant
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Collaboration Ref. N¢ g & & & & Il
ETM 13 B3] 24141 A * * *  280(8)(13)
RBC/UKQCD 15E 334 241 P * * * * o 2742(2.8)(4.0)

%k RBC/UKQCD 14B [10] 2+1 A * * * * 275.9(1.9)(1.0)

sk BMW 13 [35] 2+1 A * * * * 271(4)(1)

sk Borsanyi 12 [34] 2+1 A * * * * 272.3(1.2)(1.4)

sk MILC 10A [13] 2+1 c ¢ * * * 281.5(3.4) (*22)(4.0)
JLQCD/TWQCD 10A  [337] 2+1 A * ] : * 234(4)(17)
RBC/UKQCD 10A [144] 2+1 A ¢ 8 : * 256(5)(2)(2)
JLQCD 09 [336] 2+1 A * " : * 242(4)(*}7)
MILC 00A, SU(3)-fit 6] 2+1 C - * * * 279(1)(2)(4)
MILC 09A, SU(2)-fit 6  2+1 C § * * * 280(2}(“) 1)
MILC 09 [89] 2+1 A - * * * 78(1)(3)(5)
TWQCD 08 [339] 2+1 A o u u * 259(0}(9}
JLQCD/TWQCD 08B [340] 241 C § . . = 49(4}(2}
PACS-CS 08, SU(3)-fit  [93]  2+1 A ] . . 312(10
PACS-CS 08, SU(2)-fit  [03] 2+1 A * ] " " 509( }
RBC/UKQCD 08 [145] 241 A § ] : * 55(8)(8)(13)

% Engel 14 [38] 2 A * * * * 263(3)(4)

sk Brandt 13 [37] 2 A - * : * 261(13)(1)

%k ETM 13 [33] 2 A - * i * 283(7)(17)
ETM 12 [341] 2 A - * : * 299(26)(29)
Bernardoni 11 [342] 2 C G L] u * 306(11)
TWQCD 11 [248] 2 A - ] n * 230(4)(6)
TWQCD 11A [343] 2 A - n u * 259(6)(T)
JLQCD/TWQCD 10A  [337] 2 A * " " * 242(5)(20)
Bernardoni 10 [344] 2 A - L] o * 262(:1}( 2

sk ETM 09C [36] 2 A s * * 270(5)( ')

ETM 09B [345] 2 C * x : * 245(5)

ETM 08 [41] 2 A ¢ - : * 264(3)(5)

CERN 08 [301] 2 A - n : * 276(3)(4)(5)
Hasenfratz 08 [346] 2 A C L] * * 248(6)
JLQCD/TWQCD 08A  [138] 2 A ¢ n n * 235.7(5.0)(2.0)( 7))
JLQCD/TWQCD 07  [347] 2 A * ] n * 230.8(4.0)
JLQCD/TWQCD 07TA  [348] 2 A * " " * 252(5)(10)

FLAG2016 review, EPJC(2017) no. 2,
112 [arXiv:1607.00299]
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¢ BFUHEET: S0)= [ dee (Tl Yooy = ) | S@)

p? p?
* (Yp) from S(@*)/V(p?) TR
(P) (2 GeV) = (—304(15) MeV)3 . Hep
(W) from S v A
(IIJIIJ) >(2 GeV) = (—284(13) MeV)3 v BN R

« R MEREENRGRE(FEIHIRE):
(YY) (2 GeV) = (—304(15)(20) MeV)3
e Chao Wang* (E£i#8, t#1-4), Yujiang Bi, Hao Cai, Ying Chen, Ming Gong,
Zhaofeng Liu*, “Quark chiral condensate from the overlap quark

propagator”, Chin. Phys. C41 (2017) 053102 [arXiv:1612.04579], 5 A {2
#AT 3% A (highlights) 2 —
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« 2-BRIEN IR TFAHAS (R I TRER; KRETHE:
4800/10400 M HZ)

o {1 FH 24 B R F 3136 R E AT B (A E R
« B2, B E, hEENESHE

.‘
L

m, MeV) mo- MeV)  my (MeV)  mg— (MeV)

T4
Ny =2 938 1397(25) 2367(35) 2559(50) BAIMER
650 1480(52) 2380(61) 2605(52) W. Sun et al,,

Ny =2+1[6] 360 1795(60) 2620(50) — arXiv:1702.08174
quenched [1] — 1710(50)(80)  2390(30)(120)  2560(35)(120)
quenched [2] — 1730(50)(80)  2400(25)(120)  2590(40)(130)

[1] Morningstar, Peardon, PRD60,034509(1999) e 27t 07T

[2] Chen et al., PRD73,014516(2006) N v \ .

[6] Gregory et al., JHEP10,170(2012) ¢ ﬁﬁkﬁ{u? B@%% ﬁ
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. We| Sun, Long-Cheng Gui, Ying Chen, Ming Gong, Zhaofeng Liu,
“Glueball relevant study on isoscalar from N = 2 lattice QCD”,
Lattice2017, EPJ Web Conf., [arXiv:1711.00711]
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c NMET: E

il

5B % KT (overlap fermion)

o 2+1-BK (domain wall fermion) £ QCDRHLZHZ (RBC-
UKQCDE1E4)

- YR ET(u, d)FE: MC = 139.2(4) MeV

[T. Blum et al., PRD93, no.7, 074505 (2016)]

B YIY, T =1Lys, VW YuVs Ouy
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BEALER 0(w) = Z(p, )0(a)

« RABFQD(BR)SR 5K BRI SHRAE, ®mTHERK
TG (FERE T EEFEE), ...

- SRHNEMXHIK RQCDHE 5L NEMHE B H#SIRFRE
- EEEHNSITHREZCH UM T RGIRE

o HIim: Z¥5(2 GeV)=1.127(9)(19), [ZL et al. (yQCD Collab.), PRD90, 2014]

TABLE V. Error budget of Z;},E{E GeV) in the chiral limit.

Source Error (%, L=24) Error (%, .=32)
Statistical 0.8 0.6
Truncation (RI to MS) 1.5 1.4
Coupling constant 0.3 0.3
Perturbative running <0.02 <0.02
Lattice spacing 0.5 0.4

Fit range of a”p’ 0.4 0.1
Extrapolation in m¥ 0.2 1.8

Total systematic uncertainty 1.7 2.3

« FtE: ARMSIRRER T RITE, ZRE 4 HILRZIMS T RIIER
« E—BHPGTHRESRGRE
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Matching factors to the MS scheme for the quark field and bilinear quark operators
Z:r  Z,2GeV) Zp(2GeV) Zs(2GeV) Zp(2 GeV)
1.1025(9)  1.2157(54)  1.1631(24)  1.118(18)  1.123(19)
o Z5(2 GeV) XS B M2% 3R i 21.6%
» Z¥S(2 GeV)KIRE 1A F0.3%
« ZY75(2 GeV)/Zy IS BE X 20.2%
e Yujiang Bi* (Y2 EKYT, BxEF1E 1 4), Hao Cai*, Ying Chen,
Ming Gong, Keh-Fei Liu, Zhaofeng Liu*, Yi-Bo Yang,
“RI/MOM and RI/SMOM renormalization of overlap quark

bilinears on domain wall fermion configurations”,
[arXiv:1710.08678], submitted to Phys. Rev. D
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o 5EM: (0|Sy,ysc|Ds) = fp Py
(0lg(0)y"q'(0)[V (p, N)) = fvmye
(0 (am)aw(e)) (WIV(N) = ifE () (ehp” — o)

. l%éfﬁl%ﬁﬂjﬁﬂiﬁlmwééﬁ%ﬁ, i MD RS

GF| Ve, ,° o mg
D(P— tv LR fomi Me(1 — -5
I'( ) = ST pmy Mp( Mg)
r Gty e, (1-2) (14 IR SR S
(Disty) = 127 ot/ DDy M% D M?y- )

- HAFHHERI B ﬁ?ﬂF%ﬁ@Eﬁ%gﬁ]\ﬁ@E
HH (e.g., fp- for B > DO M)
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LR FFNTHEB - p, B » K*EIdEHH
HNFE, fv/fvR—NEENBASH
« Blanf)/f , BT R 3R 25%, =R E T
A%~ (q2) HI{EBEE15-20%
o fv BEIAREMNSER R, FRHERTHE
« VIBER (éfﬁrha%% + Eag’%%%ﬁmﬁ)

fu/Mev  213(1)  235(3) 248(2) 275(5)
fp*/fp = 1.10(3) fp:/fp, =1.11(2)

| M5Q2Gew) | K| ¢
r/fv 0.737(2)  0.762(2) 0.912(2) 0.917(2)

Wei-Feng Chiu et al., in preparation
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fp+and fp:

JHEPOZ2(2012)042
2—flavors

Q)

—— HPQCD, 2014
2+ 1—flavors

our work

stat. error only
2+1—flavors
—— SO ETMC, 2017
2+1+1—flavors

e

QCD sgum rules
PRD88,014015

200 250 300 350

o: fpe/MeV O: fp./MeV

HPQCD, PRL112, 212002 (2014)
ETMC, PRD96, 034524 (2017)

Wei-Feng Chiu et al., in preparation

—o— JHEP02(2012)042
2—flavors

o HPQCD, 2014
2+ 1—flavors

- our work
stat. error only
2+1—flavors

= ETMC, 2017
2+1+1—-flavors

O

QCD sum rules
PRD8E8,014015

1.0 1.2 1.4

fpe/fp,
2 lattice spacings, 2+1-flavors
3 a’s, 2+1+1-flavors

Becirevic et al., JHEP02 (2012) 042 4 a’s, 2-flavors

TRT IS TN ? 2-0RE R 52+1-0R, 2+1+1-BREGRFIAH
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» BHETEYWEERSN, 2017.1.16-20, #[], HHAR KQCDIT &=

(mini-symposium)

- F17F2EYRERYERSEE11EEE Y SR E S BT
£ 2017.5.5-9, H B, “Lattice QCD and heavy flavor physics”, K& &

 BETHEERK RGBES, 2017.6.18-24, FHIET K HZX,

“Renormalization of overlap quark bilinear operators in RI/MOM and
RI/SMOM schemes”, 2R YT

e BESIII-BELLE-LHCbSE 55 TSt &, 2017.9.22-24, B K27,

“Charm physics in lattice QCD”

* The 3" Sino-Americas workshop and school on the bound-state
problem in continuum QCD, 2017.10.16-20, Nankai University, “Quark
chiral condensate from overlap quark propagators”
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e “Quark chiral condensate from the overlap quark propagator”, Chao Wang,
Yujiang Bi, Hao Cai, Ying Chen, Ming Gong, Zhaofeng Liu, CPC41, no. 5, 053102
(2017) , one of the highlights of the May issue

* “Glueball spectrum from N = 2 lattice QCD study on anisotropic lattices”,
Wei Sun, Long-Cheng Gui, Ying Chen, Ming Gong, Chuan Liu, Yu-Bin Liu,
Zhaofeng Liu, Jian-Ping Ma, Jian-Bo Zhang, [arXiv:1702.08174], submitted to
Phys. Rev. D

e “RI/MOM and RI/SMOM renormalization of overlap quark bilinears on
domain wall fermion configurations”, Yujiang Bi, Hao Cai, Ying Chen, Ming
Gong, Keh-Fei Liu, Zhaofeng Liu, Yi-Bo Yang, [arXiv:1710.08678], submitted to
Phys. Rev. D
o WX
e “Flavour anomalies in b — sl™l™ processes — a round table discussion”, T.
Blake, M. Gersabeck, L. Hofer, S. Jager, Z. Liu, R. Zwicky, Xlith Quark

Confinement and the Hadron Spectrum, EPJ Web Conf., 137, 01001 (2017)
[arXiv:1703.10005]

e “Glueball relevant study on isoscalar from N;= 2 lattice QCD”, Wei Sun,

Long-Cheng Gui, Ying Chen, Ming Gong, Zhaofeng Liu, The 35 International
Symposium on Lattice Field Theory, EPJ Web Conf., [arXiv:1711.00711]
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