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* Build large basis of operators {0,, 0, ... } with desired quantum
numbers, construct the matrix of correlation function:

C*ij — <0‘010j;|0> — Z Z?Z;*e_Ent p, i, tw, KK, ...
n

» Solve the generalized eigenvalue problem(GEVP):

C?'.?v? (t) — An(t)og’l}? (t) 00— O ;to P=1000], T, C48P23

* Eigenvalues:
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 HEfF: AMHE, AMEX

 Fixed-eigenvector method
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710 + 714/153 135
0.02 0.03  0.04 r:rz;(()gevz)o.oe 0.07 0.08  0.09 0.002 0.004 o_o'oeaz(fmz) 0.008 0.010
mp = Co + Clm?r + (3‘2(123 Gprm = Co + ﬁlm?r + EQQQa TT mass
cop = 766.2(8.5)MeV Go = 5.74(67) SpacinAJrg
c; = 0.84(9)GeV ™! & = —5.3(6.4)GeV ~?
co = —T7.97(81)GeV - fm™? Gy = 46(48) fm ™2
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p(770) T-MATRIX POLE /5

* p(770) MASS
NEUTRAL ONLY, e* e i
CHARGED ONLY, T DECAYS and e e’ 2
MIXED CHARGES, OTHER REACTIONS
CHARGED ONLY, HADROPRODUCED
NEUTRAL ONLY, PHOTOPRODUCED
NEUTRAL ONLY, OTHER REACTIONS

M) — Mo(roy*

Mpirro)* — Mp(rr0)

p(770) RANGE PARAMETER

0000 -

0_[]0_5 T N « p(770) WIDTH
2 2 0.010 NEUTRAL ONLY, et e m
a“(fm®)
CHARGED ONLY, T DECAYS and et e [
2 2 MIXED CHARGES, OTHER REACTIONS

2 ~ ~ 2 ~
my = Co + c1My + C2a7, Jprm = Co + C1M + C2a7,

CHARGED OMLY, HADROPRODUCED
NEUTRAL ONLY, PHOTOPRODUCED

NEUTRAL ONLY, OTHER REACTIONS
m, = 781.6(10.0) MeV, T,(m,) = 146.5(9.9) MeV,

Fp{m}” - P,o-:m}=

Fp(?m}* - Pp[??[))

Zpole = 768.1 (10.0) — i 70.5 (4.9) MeV.

(761

776.26 +0.23 MeV
75.11 +0.34 MeV

763.0 £1.2 MeV

766.5 =1.1 MeV

769.2 0.9 MeV

769.0 0.9 MeV (S=1.4)

—0.7 £0.8 MeV (S =1.5)

5.3103 Gev !

147.4 0.8 MeV (5=2.0)
149.1 £0.8 Mev

149.5 £1.3 Mev

150.2 £2.4 MeV
1515733 Mev

150.9 1.7 MeV (S=1.1)
0.3 £1.3 MeV (5=1.4)

1.8 +£2.1

 (CRLE . VS
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765) — (71 — 74) MeV



Ve (k(2)|

40 45 50
L/a

30

35

40
L/a

30 35 40 45 50
L/a

30

35

40
L/a

45 50

‘v;wW(Q)F

2
d
/q qz—\/q2+m§—\/q2—|—ma+ie

30 35

Vorr(k) = Yprrk ( Aren ]
o mf Eﬂ-(k) k= + Ag?r?r ’

Gperkir /] (A?)wsrr — Uy ) ’

T 2B (k) B, (k) \ k2 + A2

pPWIT

Vowr (k)

* Three free parameters, mS.gpnm.Apmn
* Here we take g7, prn as constant for

different m,; and a.
 But mg 1s pion mass dependence.

40 45 50
L/a

30

35

m, (MeV)

40

45 50

30 35 40 45 50

30

35

40

45 50

L/a L/a L/a
8501 § HEFT pole(scheme A)
I HEFT pole(scheme B) m
825 LUscher - Breit Wigner mass ﬂ
800 A {
]
775 A
750 - % E
1 \
725 - ‘{
X
XL
700
675 L T T T T 1 T T T T
125 150 175 200 225 250 275 300 325

my (MeV)




HEFT

B _ B B_ 2 B _2
m, (Mg, a) =cg +cmy + cya”,

(cB.cP cB)* = (817.0(13.0), 0.85 (12), —7.61(89) ),

(cB,cP,cB)B = (840.0(11.2), 0.72 (11), —7.91(86) ).

mpeleet(d) = 787.0 (15.0) — i 59.0 (6.0)MeV,

mpeleet(B) — 777.0(15.0) — i 60.0 (6.0)MeV.

m, = 782.0(13.5) MeV, T',(m,) = 155.0(12.0) MeV.

m, (MeV) T ,(MeV) Zpote(MeV)
Exp. 769.0(0.9)  151.5%57 (761 — 765) — i(71 — 74)
Liischer 781.6(10.0)  146.5(9.9)  768.1(10.0) — i70.5(4.9)
HEFT, scheme B 782.0(13.5) 155.0(12.0)  777.0(15.0) — i60.0(6.0)

975 A

950 A

m2 —&a* (MeV)

825 -

925 -

900 A

[
[}

(HEFT) scheme A
(HEFT) scheme B

60 80 100
m2(x103MeV?)

20 40
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* We using CLQCD configuration measure the rho meson mass
and width at the physical pion mass and continuum limit with
the highest precision up to now!

N Exp. N Exp.
i,
—_—
_H_ _H_

=) a

—— —a—

e ) —
[ T — —_—
700 750 800 850 50 100 150 200
MeV MeV

Ref.[23], Dudek, et al., (HSC), M, = 391M1eV
Ref.[7], Acki, et al., (CP-PACS), M, = 352
Ref.[35], Alexandrou, at al., M, = 320MeV
Ref.[22], Pelissier, et al., My = 304MaV
Ref.[18], Aoki, et al., (PACS-CS), M, = 300MeV
Ref.[17], Lang, et al., M, =266MeV

Ref.[29], Wilson, et al., (H5C), M, = 236MeV
Ref.[34], Bulava, et al., My =233Mel

Ref,[33], Guo, et al., My = 226Mel/

Ref.[36], Andersen, et al., M;=200Mel
Ref.[27], Bali, et al., (ROCD), My = 150MeV/
Ref.[39], Boyle, et al., My=138.5MaV
Ref.[1&], Feng, et al., (ETMC), M, extrapolation
Ref.[32], Fu, et a.., M; extrapolation

Ref.[38], Werner, et al., (ETMC), M, extrapolation & &(a)
This work, HEFT, scheme B & &(a%)

This work, M, extrapolation & aat)
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