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1. Introduction

Space like form factor :
(T(P)|Vulm(pi)) = (g +pi)u F(@?) (g=ps—pri, ¢><0)

Time like form factor :

(m(p1)m(p2); in|V,,|0) = i(p1 — p2)p F(q°) (g=p1+p2, ¢o=5>0)
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Time like form factor :

(m(p1)m(p2);in|V,|0) = i(pr —p2) F(@®)  (g=pi+p2, ¢®=5>0)
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H.B. Meyer PRL 107 (2011) 072002 [ arXiv:1105.1892]

2. Y

(m(p1)m(p2);in|V,[0) = +i(p1 — p2) F(s — te)
(m(p1)m(p2);out|V,|0) = —i(p1 — p2) F'(s + t€) (time reversal £ D )

V, = JEM T (uyu — dvy,d)/2

2m < /s < 3my

(rm;out|V,|0) — (mm;in|V,|0) = |1 — (7m;in|7m;out)] (7m;out|V,|0)

Eo NG
ImF(s) = sind(k)e” ") F(s)
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parametarization of from factor :

A
FGS _
(5) s —m2 — II(s) (A= ?)_H(O))
effective Lagragian : y
L = gpnr - pum(Ou) L
Gprm

optical theory & D,
 Gprn K

6w +/s

ImIl,(s) =

dispersion relation & D,

Gounaris and Sakurai
PRL 21(1968)244.

decay width :
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b= _h(mp) o 247‘-/g§7r7r o kah,(mp)/mp

fo=—m2/m— kih(mp) — bmi/él

ImF(s) = sind(k)e PP F(s) D5,

\]“/_2 cot §(k) = k*h(V/s) — kyh(m,) 4 b(k* — k7))

un-known parameter : m, , Gorr

Gounaris and Sakurai
PRL 21(1968)244.
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3. 18

action :

Pt

a = 0.112(1) fm

m. = 380, 290 MeV

No. P G ' 7 [py, pal b
(1, 0, 0), (=1,0,0)] (1, 0, 0)
2+1 overlap fermion © 000 0, Tr [0.L0(0.~10] O 10
[(0, 0, 1), (0,0,—1)] (0, 0, 1)
V = 243 % 48 ® (0,0,1) Dy, A5 [(0,0,1),(0,0 0] (0,0, 1)
® (1,1,0) Dy By [(1.1,0),(0.0,0] J5(1,1,0)
® (I,1L,1) Dy A7 [(1,1,1,000] L (1.11)
® (1,1,0) Dy By [(1,0,0), (0, 1,0)] Z(1,-1.0)
7 (Pa)m(P2)
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FIG. 3 (color online).

operator set ® and m, = 380 MeV.

Effective energies and amplitudes for the

7(0,0,1)m(0,0,0) j,(0,0,1)

(/dof=1.2, aE=0.5331(15)
1’/dof=1.6, aE =0.5988(53)
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FIG. 4 (color online).
and m, = 380 MeV.
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S 1= (s = m2)" = (=m2))

n=0
= s(cy 4 ca(s = 2mp) + - ).

fitted well




charge radius :

oy 2OIF(5)]
rz) = 6 0s

Lattice m, = “380 MeV” m, = “290 MeV”
m, (MeV) 378.6(7) 291.8(1.1)

m, (MeV) 875(7) 819(14)

. 5.85(19) 5.78(23)
(time-like) (r2) (fm?) 0.377(38) 0.392(41)

(space-like) (rz) (fm*)  0.334(10)(*%) 0.366(19) (%)
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