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Introduction

@ Introduction




7K scattering

@ The simplest scattering process involving unequal mass particles
carrying strangeness.
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Figure 1: The figure is taken from [P. Biittiker, S. Descotes-Genon, B. Moussallam, EPJC,
(2004)]
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Introduction

e x/K{(700) (I =1/2 S-wave):
PKU: (694 + 53) — i(303 £ 45)MeV

[Z.Y. Zhou and H.Q. Zheng, Nucl.Phys.A (2006)]

RS Eq. : (658 & 13) — i(279 + 12)MeV
[S. Descotes-Genona and B. Moussallam, EPJC (2006)]
UFD : (651 & 14) — i(336 - 5)MeV
CFD : (673 + 13) — i(331 4+ 5)MeV

[José R. Peldez and Arkaitz Rodas, Phys. Rept. (2022)]
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e x/K{(700) (I =1/2 S-wave):
PKU: (694 = 53) — i(303 £ 45)MeV

[Z.Y. Zhou and H.Q. Zheng, Nucl.Phys.A (2006)]

RS Eq. : (658 & 13) — i(279 + 12)MeV
[S. Descotes-Genona and B. Moussallam, EPJC (2006)]
UFD : (651 + 14) — i(336 + 5)MeV
CFD : (673 + 13) — i(331 =+ 5)MeV

[José R. Peldez and Arkaitz Rodas, Phys. Rept. (2022)]
K*(892) (I =1/2 P-wave):
UFD : (892 £ 2) — i(28.6 + 1.1)MeV

CFD : (891 £+ 2) —i(27 £ 1)MeV
[José R. Peldez and Arkaitz Rodas,
Phys. Rept. (2022)]
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Introduction

Lattice researches on 7K scattering
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Phase shifts (left) and ~ as well as K*(892) pole positions (right)
obtained from lattice QCD calculation at two different quark masses (c.

Rendon, et al., Phys. Rev. D (2020)].
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Introduction

Lattice researches on 7K scattering
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Phase shifts (left) and vector K* (892) pole positions (right) obtained
from lattice QCD calculation at four different quark masses [p. 5. witson, et

al., Phys. Rev. Lett. (2019)].
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Introduction

e It is a challenge to determine the positions of broad resonances
(far from the real axis), such as the o (77) , £ (7K) and N*(920)
(wN) resonances.
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Introduction

e It is a challenge to determine the positions of broad resonances
(far from the real axis), such as the o (77) , £ (7K) and N*(920)
(wN) resonances.

The definition of resonances
Pole singularities in the analytic continuation of a scattering

amplitude to the second Riemann sheet. The scattering amplitude
should satisfy unitarity, analyticity and crossing symmetry.
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Introduction

o It is a challenge to determine the positions of broad resonances
(far from the real axis), such as the o (77) , £ (7K) and N*(920)
(wN) resonances.

The definition of resonances

Pole singularities in the analytic continuation of a scattering
amplitude to the second Riemann sheet. The scattering amplitude
should satisfy unitarity, analyticity and crossing symmetry.

o Roy-steiner equations

fe =1 [

1.1 1 1.3 3
+Kj7 (s, s’) Im {7} (s/) + KJ”% (s, s’) Im £; (s’)}

Sm g/ {Kg% (s, s’) Im fé (s’)

4

)

+ ST (s) + PTY(s) +sDT(s) + tDTY(s),
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The figure from [X.H. Cao, F.K. Guo, Z.H. Guo and QZL, Phys.Rev.D 112
(2025)]
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Introduction

— RS-type equation
e~ Lattice results from HSC -1
==+ K-matrix 4
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The figure from [X.H. Cao, F.K. Guo, Z.H. Guo and QZL, Phys.Rev.D 112
(2025)]
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K(700)
at m,; = 391 MeV

Im(s] (GeV?)
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The figure from [X.I. Cao, F.K. Guo, Z.H. Guo and QZL, Phys.Rev.D 112
(2025)]
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Introduction

Motivations

e Systematically investigate the quark-mass dependence of k and

K*(892)
C24P34  C24P29  (C32P29 (C32P23 (C48P23  C48P14| F32P30  F48P30 F32P21  F48P21|  H48P32
*xT 247 %64 245 x 72 32°x 64 32°x 64 48°x 96 48° x 96 32°x 96 48% x 96 32°x 64 48° x 96| 48 x 144
3 6.20 6.41 6.72
a (fm) 0.10530(18) 0.07746(18) 0.05187(26)
my 0.2770  -0.2770  -0.2770 -0.2790 -0.2790  -0.2825| -0.2295  -0.2295 -0.2320  -0.2320 -0.1850
nh -0.2310  -0.2400  -0.2400  -0.2400  -0.2400  -0.2310| -0.2050  -0.2050  -0.2050  -0.2050 -0.1700

mF (MeV) | 22.90(19) 16.94(12) 17.35(11) 10.55(11) 10.27(10) 3.638(83)| 18.54(12) 18.511(92) 8.58(16) 8.59(08)| 19.42(05)
mP (MeV) |111.41(16) 87.46(10) 88.16(10) 84.48(07) 84.79(04) 103.15(05)| 93.23(11) 93.05(08) 89.75(10) 90.43(08)| 95.61(04)
ma (MeV) | 341.1(1.8) 292.7(1.2) 202.4(1.1) 228.0(1.2) 225.6(0.9) 135.5(1.6)|303.2(1.3) 303.4(0.9) 210.9(2.2) 207.2(1.1)| 317.2(0.9)
mx (MeV) | 582.7(1.6) 509.4(1.1) 509.0(1.1) 484.1(1.0) 484.1(1.3) 510.0(1.0)|524.6(1.8) 523.6(1.4) 492.0(1.7) 493.0(1.4)| 536.1(3.0)

The table from [CLQCD, Phys.Rev.D 109 (2024)]
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Motivations

e Systematically investigate the quark-mass dependence of x and

K*(892)

C24P34  C24P29  (C32P29 (C32P23 (C48P23  C48P14| F32P30  F48P30 F32P21  F48P21|  H48P32
*xT 247 %64 245 x 72 32°x 64 32°x 64 48°x 96 48° x 96 32°x 96 48% x 96 32°x 64 48° x 96| 48 x 144
B 6.20 6.41 6.72
a (fm) 0.10530(18) 0.07746(18) 0.05187(26)
my 0.2770  -0.2770  -0.2770 -0.2790 -0.2790  -0.2825| -0.2295  -0.2295 -0.2320  -0.2320 -0.1850

! 02310 -0.2400  -0.2400  -0.2400  -0.2400  -0.2310| -0.2050  -0.2050  -0.2050  -0.2050|  -0.1700
mF (MeV) | 22.90(19) 16.94(12) 17.35(11) 10.55(11) 10.27(10) 3.638(83)| 18.54(12) 18.511(92) 8.58(16) 8.59(08)| 19.42(05)
mP (MeV) |111.41(16) 87.46(10) 88.16(10) 84.48(07) 84.79(04) 103.15(05)| 93.23(11) 93.05(08) 89.75(10) 90.43(08)| 95.61(04)
ma (MeV) | 341.1(1.8) 292.7(1.2) 202.4(1.1) 228.0(1.2) 225.6(0.9) 135.5(1.6)|303.2(1.3) 303.4(0.9) 210.9(2.2) 207.2(1.1)| 317.2(0.9)
mx (MeV) | 582.7(1.6) 509.4(1.1) 509.0(1.1) 484.1(1.0) 484.1(1.3) 510.0(1.0)|524.6(1.8) 523.6(1.4) 492.0(1.7) 493.0(1.4)| 536.1(3.0)

The table from [CLQCD, Phys.Rev.D 109 (2024)]

o Push the way to further Roy-Steiner equation investigations
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lattice QCD

e QCD Lagrangian

1 _ .
L= FuFut+ Z 4 [7u(0u — 1gA,) + mg|q
q=u,d,s,c,b,t
Lattice QCD Key Features: °
o Non-perturbative approach to > *
QCD © quark A gluon
9
¢ U *
"
meson baryon
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lattice QCD

e QCD Lagrangian

1

£=1

q:u7d?s7c7b7t

Lattice QCD Key Features:

o Non-perturbative approach to

QCD

o Discrete space-time lattice
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lattice QCD

e QCD Lagrangian

1

£=1

q=u,d,s,c,b,t
Lattice QCD Key Features:

o Non-perturbative approach to

QCD
o Discrete space-time lattice

@ Quarks on sites, gluons on
links
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lattice QCD

e QCD Lagrangian

1

£=1

q=u,d,s,c,b,t
Lattice QCD Key Features:

o Non-perturbative approach to

QCD
o Discrete space-time lattice

@ Quarks on sites, gluons on
links

@ Numerical simulations via
Monte Carlo
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lattice QCD

e QCD Lagrangian

1 _ .
L= FuFut+ Y. Al —igAu) +mglq
q=u,d,s,c,b,t
Lattice QCD Key Features: — iy
o Non-perturbative approach to / @
QCD

© quark A gluon

o Discrete space-time lattice

@ Quarks on sites, gluons on

links 9
@ Numerical simulations via 2 o o
Monte Carlo -
o Computes hadron masses, meson baryon

decay constants, etc.
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Method

e Path integral on 4-dim. lattice

_ 1 _ _ _
<O[U[L7 q, q]> = z / H dUudqdq O[U[M q, q] exp {_ Z £latt[U/,L7 q, q] }
n,pu n
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Method

e Path integral on 4-dim. lattice

<O[ u7q7 /HdU dqdq O uuqv eXp{ chatt ,unqu }

e quark fields are Grassmann numbers = analytically integratied

o =7 /I [T v, 01, exp {-siti10.]}
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Method

e Path integral on 4-dim. lattice

<O[Uu7 q, q]> - /HdU dqdq O[Uua q7 €xXp { Z AClatt 73] 9,9 }

n,p

e quark fields are Grassmann numbers = analytically integratied

/ [T v, 01, exp {-siti10.]}

o Average over the conﬁgura‘mons:

statistical error

outof )
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Method

e Path integral on 4-dim. lattice

<O[Uu7 q, q]> - /HdU dqdq O[U;n q7 €xXp { Z AClatt 73] 9,9 }

n,p

e quark fields are Grassmann numbers = analytically integratied

/ [T v, 01, exp {-siti10.]}

o Average over the conﬁguratlons:

U(1 ]+ 0 ! statistical error
Z VR

e Hadron correlators in terms of quark fields

(On()0f(0)) R Cexp(—myt)
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Method

Hadron spectrum

o Interpolators
* Single-hadron operators:

Z e *d(t, x)ysu(t, x)

X

Kt (e, p) = 3P s(t, )mult,x), 7 (t,p)

A lattice study of the K*(892) resonal



Method

Hadron spectrum

o Interpolators
* Single-hadron operators:

KT (t,p) = Y eP75(t, x)pu(t,x), 77 (6,p) =D ePFd(t,x)ysu(t,x)

X

* double-hadron operator:

= 2 1
Oicx " (t:p1,p2) = \/;ﬂ (t:01) K° (8 p2) = \/;wo (t:p1) K* (t,p,)
with
(t,p1) Ze'pl *— [d(t,x)v5d(t, x) — T(t, x)ysu(t, x]

K (t7 p2 = Z elp2.xg(t7 X)’YSu(fﬂ X)v KO (tv p2) = Z eip2<x§(t7 X)’Y5d(t, X)
x x

Qu-Zhi Li (SiChuan University) A lattice study of the K*(892) resona Oct. 9, 2025 16 /35



Method

e Projection method

D

ReLG(d)
LG(d) = {g

e single-hadron operators:

(PAK**(t,P));

D/H< (R)ITR7 d=_—-P

lgdg™! =d,g € Op}

Z DA (R)uRyK; ™ (¢, P)

RELG
d LG(d) irrep A SO(3) operators O™ (P)
0,0,0) o AT J=0,4-- K&, Ko, m1 K1, m2Ka, m3K3
T T, J=1,3--- KT, 7Ky, maKg, m3K3
1 ) L ) )
Ay J=0,1.-- Kar,Kf+77f0K177F1K077F1K277F2K1>7F3K2,7F2K3
(0,0,1) Cyy =
E J=12.-- KT, 71Ky, mpK1, 73Kz, m2K3
Ay J=0,1--- K&, KT, moKa, maKo, m1 K1, m2Ka, 13K, m3K1
(0,1,1) Cav Bs J=1,2--- KT, moKa, m3K1, 13Ky
B J=1,2... K?+,ﬂlKl,ﬁ2K2
(1,1,1) Cay Aq J=20,1,--- KiK', moK3, m3Ko, m1 Ka, 1K
E J=1,2.-. KT, mKy, mK;
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Method

e Projection method

P} =

1

RELG(d)

@ double-hadron operators:

7 > DM®R)uR, d=_-P

LG(d) = {glgdg™' =d,g € Op}

. 1 . o Lo
Pﬁﬂ(tapl)K(t?pQ) = 7_7, Z DA(R)kkW(thle 1)K(t,Rp2R 1)

RELG(A)
d LG(d) irrep A SO(3) operators O™ (P)
(0,0,0) On Ai J=20,4--- K;,ZgKo,ﬂlKl,ﬂgKg,ﬂ‘gKg
T, J=1,3--- K", m Ky, maKag, m3K3
(0,0,1) Cav Aq J=20,1--- Kg’,K:+,7:0K1,7\'1K0,7I'1K2,7I'2K1,773K2,7FQK3
E J=1,2.-- KT, 7 Ko, maKy, m3Ka, m2K3
Aq J=0,1--- K&, K, moKa, maKo, m1 K1, m2Ka, 3K, m3K1
(0,1,1) Cay Bo J=1,2... Kf+,7r2K2,7r3K1,7r3K1
By J=1,2... KT+,W1K1,7‘I’2K2
(1,1,1) Cay Ay J=0,1,--- K(T,K?+,7:3—K3,7r3K0,7r1K2,7r2K1
E J=12--- K T, moKy, maKy

Qu-Zhi Li (SiChuan Unive
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Method

e Correlation matrix

CAP (t — 1) = (O (82, P)OM (81, P)) -

to t1 t1

ts 1 t
t2 t1 to t1 to t1 t1
A X H T
e matrix elements: ((Kr)(Km)") = A+ 1X — 2H, (K;(Km)") = —/3T
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Method

o Generalized Eigenvalue Problems
CMP (t)vn = AP (6)CMF (t0) v

to: a chosen reference time
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o Generalized Eigenvalue Problems
CMP(4) vy = AP (6)CAP (o) vy

to: a chosen reference time
° AQ’P(t) decay exponentially:

NP (1) = (1 — Ag)e B (710) 4 A o P limto)
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o Generalized Eigenvalue Problems
CMP (t)vn = AP (6)CMF (t0) v

to: a chosen reference time
° )\Q’P(t) decay exponentially:

MNP (1) = (1— Ay)e Ba (t-t0) A o BT (t-t0)
o fit windows:

[ min» max] € [t() +1 te] JC1nax JC1n1n >4,

te: signal of effective mass disappearing
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o Generalized Eigenvalue Problems
CMP (t)vn = AP (6)CMF (t0) v

to: a chosen reference time
° )\Q’P(t) decay exponentially:
AP IA,P
AT () = (1= Ag)e P (700 A 7B (tmto)
o fit windows:

[ min» max] € [t() +1 te] JC1nax JC1n1n >4,

te: signal of effective mass disappearing

e minimizing the correlated chi-square

= Y PO -] (=7, AT - @)

8/ €[t}

thnas]
H‘llrl7 max
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Method

Uncertainties from fit windows

Akaike information criterionr. Boyle, et al., Phys. Rev. Lett. (2025)]

AICI = X12 + 2nP* — nllata

o fit result weighted by

1 1
Wl o e—QAIC
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Method

Uncertainties from fit windows

Akaike information criterionr. Boyle, et al., Phys. Rev. Lett. (2025)]

ATC = + 207

o fit result weighted by

1 1
Wl o e~ FAIC
e system uncertainties:
AP _ Al /AP =A,Py9 SAP Al AP
On,sys — Wn (En,l — En ) ’ En - § :wn En,l :
1 1

Qu-Zhi Li (SiChuan University) A lattice study of the K*(892) resona Oct. 9, 2025 20/35
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Method

e Statistics uncertainties: bootstrap resample method

N
1 boot

En N

b,n

Npoot 2
)

1 _
A _ A A —
=, |— E EX —E > =
Un,stat PIboot - 1 — ( b,n n Nboot
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Method

e Statistics uncertainties: bootstrap resample method

1 Nboot
mA A
En - N Eb,n
boot b—1

Nboot
2

A 1 S (Bp, - ED
Un,stat - (Eb n EH ’
Nboot -1 b=1 ’

e total uncertainties

arjl\,tot = \/(O-Jrjx\,sys)2 + (a-lllx,stat)2

Qu-Zhi Li (SiChuan University) A lattice study of the K*(892) resona Oct. 9, 2025 22 /35



Method

e Statistics uncertainties: bootstrap resample method

Nboot 2 A 1 Nboot A
> En = N b,n
boot b1

1 _
A
On,stat — m l; (Elb},n - EQ)

e total uncertainties

A A )2 A )2
Gn,tot - \/(Un,sys) + (Un,stat)
o finite-volume spectrum

(000, 7;) (001, F) (011, B;) (011, B;) (111, ) (002, F)
0.46 -2 2
©p1 3
0.44 ofl
0.42 ®11 ®p2
@1
um? 0.40 ®12
0.38 €11
0.36
. o e o Te o ¢ . . ¢
0.34
35 40 45 35 40 45 35 40 45 35 40 45 35 40 45 35 40 45
La Ua L/a Ua L/a Ua

F48P30 && F32P30
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Method

aEcm

aEcm
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Liischer analysis

@ Infinite volume < finite volume: boundary conditions and space

symmetries

Quantization conditions (M. Luscher and U. Wolff, Nucl. Phys. B (1990); S. He, X. Feng and

C. Liu, JHEP 07 (2005); Z. Fu, Phys. Rev. D (2012)]

det (1+i7 (1+iM")) =0

o MF forl,1 <1
W00 iv3wig iv3wi iv3wi_1
(ME, ) = —iV3wio woo 4+ 2wao V3w V3wa_1
fm,'m ivV3wi_1  —V3wa_1  woo — w20 —V6wa_o
iv/3wi —V/3wa —V6was  woo — Wag

@ 7 matrix is diagonal in the m span space:

_
7Zm,é’m’ =T 5@,4’5m,m’ .
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Quantization COIlditiOIlS [M. Luscher and U. Wolff, Nucl. Phys. B (1990); S. He, X. Feng and

C. Liu, JHEP 07 (2005); Z. Fu, Phys. Rev. D (2012)]

det (1+i7 (1+iM")) =0

d LG(d) | irrep QCs
A_f cot dp = wopg
(07 O’ 0) Oh Tl_ cot (51 = Wwoo
Ay (cot 8g — wpo) (cot d1 — wpo — 2wa0) — 3wiy =0
(0’ 0, n) Cav E cot 01 = wpp — wao
A4 (COt 0o — (AJ()O) (COt 01 — woo + wao + i\/é(,dgg) =0
(Il, n, 0) Coy Ba cot 01 = woo + 2wag
Bl cot 51 = Wpp — W20 — \/EIHI [MQQ]
(n 0 Il) C A (COt 0o — OJO()) (7 cot 01 + wog — 21\/6(4.}22) + 9w%0 =0
Y 3v B cot 01 = wpg + iv6wo

@ phase shifts dy:

k24, /s 1
K2+ cot 6y = Vs Re k : center-mass momentum

2 T(s) ) ’

Qu-Zhi Li (SiChuan University) A lattice study of the K*(892) resona Oct. 9, 2025 25/35



Liischer analysis

Parameterizations for T¢

e K-matrix method:

1
T, (s) = WKZI(S) —ip(s) , p:two-body phase space
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Liischer analysis

Parameterizations for T¢

e K-matrix method:

1
T, (s) = WKZI(S) —ip(s) , p:two-body phase space

or

VS o
K2t cot 6y(s) = WK Ls)
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Liischer analysis

Parameterizations for T¢

e K-matrix method:

- I .
T, (s) = WKE Y(s) —ip(s) , p:two-body phase space
or
K2t cot 6y(s) = 2T\/iK_1(s)
» A single pole term:

2

=Y
K =
é(s) m% _5
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Liischer analysis

Parameterizations for T¢

e K-matrix method:

1
T, (s) = WK?(S) —ip(s) , p:two-body phase space
or e
2k+1 _ VS 1
k cot dp(s) = WK (s)
> A single pole term:
2
g/
Ke(s) =
L ( ) mz _5
» effective range expansion:
1 Iy 22£+1 1 Iy
k2t cot do(s) = — + —k*, K, '(5) ="+ [ — + Kk
Oé() al+2 ) Z() \/g a£+2
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e Production Representation (PKU representation)z.v. znou and 1.q.

Zheng, JHEP (2005)]

S(s) = IL;SPi(s) - S (s) ,  S(s) = 1+ 2ip(s)T(s)
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e Production Representation (PKU representation)z.v. znou and 1.q
Zheng, JHEP (2005)]

S(s) = IL;SPi(s) - S (s) ,  S(s) = 1+ 2ip(s)T(s)

1—ip(s) 55—/ 2=k
> bound state sp: S(s) = LYZR_20 0 51, < 89 < SR
1+ip(s) oL

s— SL SR —S

Qu-Zhi Li

A lattice study of the K*(892) resona



e Production Representation (PKU representation)z.v. zhou and n.q.
Zheng, JHEP (2005)]

S(s) = ILSP () - SU(s) ,  S(s) = 1 + 2ip(s)T(s)

1-ip(s) =5/ sp s
> bound state sp: S(s) = LY R0

= S, < 89 < SR
1+ip(s) s \/SO sy, 0

s—s[, SR —S0

Sy —S[,

1+4i =,/
> virtual state sy: S(s) = ip(s) == \/ sp—es

S, < Sp <8
1—ip(s) =~ \/SV_SL ’ b 0 R
S—SL SR—SO

Qu-Zhi Li (SiChuan University)
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Liischer analysis

e Production Representation (PKU representation)z.v. zhou and n.q.
Zheng, JHEP (2005)]

S(s) = ILSP () - SU(s) ,  S(s) = 1 + 2ip(s)T(s)

1—ip(s) 2~/ 0="L
» bound state sg: S(s) = ————=L Zlg__:f , SL <sp <SR

HPIP(S)S*SSL \/SR*SO

) IHip(s) o5/ o

> virtual state sy: S(s) = “L Y SRS

S, < 80 < SR
- Sv oo, '
1_1,0(5)%\/ L

SR 50

2 .
> resonance zp: S(s) = % , with

Im[zo]Im[zop(z0)]
Refuop(zo)] ~

—_— 2(z0) = Relz
Relzop(7o)]’ M=(z0) = Re[zo] +

Qu-Zhi Li (SiChuan University)
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Liischer analysis

o the left-hand cuts contributions S : S = exp|[2ip(s)f(s)]
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o the left-hand cuts contributions S : S = exp|[2ip(s)f(s)]

» physical pion mass: f(s) obtained from xyPT
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Liischer analysis

o the left-hand cuts contributions S : S = exp|[2ip(s)f(s)]
» physical pion mass: f(s) obtained from xyPT
» conformal mapping(w. r. Frazer, Phys. Rev. (1961)]:

f(s) = Z Chw"(s)

with conformal mapping variables w(s)

(\/5_\/@)(\/5\/@"‘5—) 2 2

w(s) = — , S_ =mj—mj
(V34 se) (Vsy/sE —s-)
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Liischer analysis

o the left-hand cuts contributions S : S = exp|[2ip(s)f(s)]
» physical pion mass: f(s) obtained from xyPT
» conformal mapping(w. r. Frazer, Phys. Rev. (1961)]:

f(s) = Z Chw"(s)

with conformal mapping variables w(s)

(\/5_\/@)(\/5\/@4‘5—) 2 2

w(s):_(\/é—}-\/@)(\/é\/s_];—s_)’ S_ = mj —my

» mapping the left-hand cut plane onto the unit circle.
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Liischer analysis

o the left-hand cuts contributions S : S = exp|[2ip(s)f(s)]
» physical pion mass: f(s) obtained from xyPT
» conformal mapping(w. r. Frazer, Phys. Rev. (1961)]:

f(s) = Z Chw"(s)

with conformal mapping variables w(s)

(v5 = v5e) (V5vBE +5-) s —m2 — m2
(Vo vam) (o)

w(s)=—

» mapping the left-hand cut plane onto the unit circle.

» converging more rapidly than the ordinal power series of s.
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Liischer analysis

d LG(d) | irrep QCs
AT cot dg = wopo
(07 O, 0) Oh Tl_ cot (51 = Woo
A (COt oo — wOo) (COt 01 — woo — ZLUQ(]) — 3&)%0 =0
(0’ 0, Il) Cav E cot 01 = wpp — wao
A4 (COt o — WQ()) (COt 01 — woo + wag + i\/é(,dgg) =0
(n,n,0) Coy Bo cot 01 = wpp + 2wag
Bl cot 51 = Wpp — W20 — \/61111 [MQQ]
(o) | C Ay | (cotdg — woo) (— cot 81 + wop — 2iv6waz) + Iwiy = 0
Y 3v E cot 01 = wpg + iv6wag

e Inverting the QCs to obtain finite-volume spectrum {EQ’P’L ()},
then minimize the 2

><2=Z(Z S o(Ereesryetw] (Eg:f«L_EgﬂP"L)>

A.n,P A/ n/ P/

L
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Liischer analysis

Numerical results

ensembles | models Fit parameters pole position sy x2/dof
FASP30 BW g = 0.404(38), m = 0.35105(87) 0.12315(63) — i0.00097(15) | 2.06/11 = 0.19
ERE 1/a; = 0.0052(15), r1/2 = —1.26(32) | 0.12322(55) —i0.00090(14) | 1.44/11 =10.13
F32P30 PR z = 0.12318(61) — i0.00096(17) 0.12322(55) — i0.00090(14) | 2.03/11 = 0.18
F4sP21 BW g = 0.442(24), m = 0.33578(77) 0.11229(52) —i0.00345(36) | 6.28/14 = 0.49
ERE | 1/a; =0.00827(91), r1/2 = —0.99(11) | 0.11248(55) — i0.00326(34) | 5.78/14 = 0.41
F32pP21 PR z = 0.11229(52) — i0.00353(38) 0.11229(52) — i0.00353(38) | 7.02/14 = 0.50
BW g = 0.43761(79), m = 0.390(21) 0.19122(67) — i0.00309(35) | 10.52/10 = 1.05
C48P23 ERE 1/a; = 0.0176(19), r1/2 = —1.63(18) | 0.19107(82) — i0.00295(34) | 12.73/10 = 1.27
PR z = 0.19125(67) — i0.00312(36) 0.19125(67) — i0.00312(36) | 10.04/10 = 1.00
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Im[W](MeV)
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Conclusions

@ We have performed a lattice calculation on 5 ensembles and 3 pion
masses.

Qu-Zhi Li a Ini ) A lattice study of the K*(892) resonal



Conclusions

Conclusions

@ We have performed a lattice calculation on 5 ensembles and 3 pion
masses.

e 3 different parameterizations for the P-wave amplitude in the
Liischer analyses.
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Conclusions

Conclusions

@ We have performed a lattice calculation on 5 ensembles and 3 pion
masses.

e 3 different parameterizations for the P-wave amplitude in the
Liischer analyses.

@ The coupling gk+kr is independent of the pion mass, which is
consistent with other results.
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