-]
‘> DEIRSF BRI (T4 12 i 75 PR
Institute of Modern Physics, Chinese Academy of Sciences

B RETRBEAE T
R E 71T

B 3R E

B E R F B IR 5 PR

WM

2022F 125 4H02022 F B R MR Z EMFHRIITS (Online)



= 5%

1. 515 BEEIRET

mm 2 VMDIRESETEEIRE T

mm o ETARERETFHIRGTA

— NV




HEREASIRET (space-like)

e e e"'
e ——

<0 v

P P

A MIJ )
(pf UH'(OI)|pi) — ﬁ(pf) |:F1(q2)yu _ Fz(q2)02NfI]1

]U(Pi)

D2
r“(q2) = y*EP(¢?) + @) cwq,  F{ FF,) ZDiracFIPaulifiZ Ik A F
p

G (@*) = F'(@*) —FY(@*) , 6% (1) =F(@*) +F(Q*), t=117

FPO)=1,F0) =0, FY(0) = kKp, F3'(0) = kn,
1 1 2 p 2

S. Pacetti, R. Baldini Ferroli and E. Tomasi-Gustafsson, ~Proton electromagnetic form factors: Basic notions,
present achievements and future perspectives,” Phys. Rept. 550-551, 1-103 (2015).




+ (time-like)

do\"
— (y(q°) { Gy cosH G —an
(dﬂ)e+HNN Rl ”“ a4 Ss ‘

2;9 1 2sm 0
0o N = 4q2 Cu(g®) [ de Gy (g HI(1 + cos* ) -|—|GE |T
47[0{2 GN 2112
= T e+ |
3¢?

G (s)]2 + 2LE|Gp(s))?
s (@) = [ 22 L \/ i




1

\

=CHEE

A

e
y
>.|.
i)
al
o

- T 1 LT ~
Fm , W T # BB

ey C= 7

f

] W Frtk BB
REEHEEAREE

2.0

1.8F

1.6

O 1.4

1
I
[
I
I
1
1
1
1
1
1
1
I
1
I
I
1
I
-
I
I
=
I
1
1
1
I
1
1
2l

— " PR T T 1 PR TR TR TR N TR TR T PR T T P T T
Ofg7 1.88 1.89 1.90 1.91 1.92 1.93
Vs (GeV)

B pprELERNRSECELERT C X TRENKBIXR. 12



HEEE: RSEREFRMEEER

» s d(2170)
! s ettty
| N AVAVAVL
(a) (b) (c)
FSI-meson exchange *-excitation (A)  First flavorless vector meson
N — N N — N
| G |
I I
N —_— N N — N

OBE Iy OBE TBE I1+1- TBE
Vin = (=1D)'VNT. Van = (=)= Viy

.TL”L’ (p”9 p, Ek) :VLHL; (p”,p’)
dpp” ’ | |
V 1 . T } ‘ : E )
Jr;/(%r):g Lr(p 'p)QEk—QEer’iOJF L (p. 7 Ey)

I.T. Lorenz, HW. Hammer and U.G. Meissner, ~"New structures in the proton-antiproton
system,” Phys. Rev. D92, 034018 (2015).




KATH

i

IRSE R )



\s

pofnr(S)lGeff(S)lz-

ete” - 1030

-4- Data

+ BaBar

- Threshold
— pQCD fit

o

S F RV L AR F——— SR TG AR
47{(12 2M2
o(s) = 22 L o) [ G (9)I* =
2} I T T T ’5100,_"
Q g o T
:103 ‘+‘e e 2"2 g g0l
2 ‘+‘e*e'—*2 f+ I
b, bt
w ”\\ |
| j 401
10 P - :
T e o0k
1 f —f :
L N B T 0" L
24 26 28 3.0 2.4

BESIII, Phys. Lett. B 814, 136110 (2021) ; Phys. Lett. B 831, 137187 (2022).

The ratio

yEY- 2090 . v+ is about 9.7 £+ 1.

3:33x0.7:1




e e
0

<oy g < Y

V
P
p p
eM;,
Ly, = v, A¥
= fv

7 K - v v
Lyny = gwﬂ}/uw@ﬁlt/ =+ RQPUWQP (3#«%/ — 0 99;1;)




SRR E

F (VMD)

Fiv (Q7)
Fige (Q7)
Fine (Q7)

Fles (@)

Fis- (Q%)
Fis- (Q%)
Fas (@7)
Fon- (Q%)

%gl (Q%)
%gl (Q%)
%gl (Q%)
%gl (Q%)
%gg (@)
%QQ (@)
%gg (Q%)

%QQ (@Q%)

- m,2 m?2
(1 = B — By) + Buo—s— 4 By—5—2
] . . .n%% 4 Q2 Smy, -+ Q2
(1= 5+ 5,
(1 =5 1?12 + Q2
- o 2
m m=
4.224 — vy — p) —5— L b Oy
( q P) __]nEJ 1 QQ ' -n?.(% —+ Q2:|
- 2
o, m>
1712 + Q2
> 2
m m=
—1 = B — By) + Bo—5—s +Bs—5
-( = =4 ) ' -Tn_g} -+ QQ - ';"?3-3) -+ Q2:|
PR
] me Pm2 4+ Q2
- o o2
e my
—0.958 — a4y — = + oy —5 5
_( ¢~ p) m2, + Q2 ¢ m.i + Q2
- 2
vyt |
] m2 + Q2 |

10



100 3.0
: §oItET — 35
Pt 251 ———— 33t
stE-
20F ¢
. 10—1:_ —
5 | gl
O o
o O
1.0 bttt ittty Sttt
1072} + l
[ 05}k
23 24 25 26 27 28 29 30 31 23 24 25 26 27 28 29 30 31
Vs (GeV) Vs (GeV)
TABLE I: Parameters used in this work.
2 2\ —2
Parameter Value Parameter Value 91(@ ) = (1 + ’“;"1@ ) ;
B, 0.736 vy 0.976 gQ(QQ) — (1+nf2Q2)_2,
B -0.441 g 1.035
3, 0.434

Ggp=F+71F, Gy=F+F.
¥1=0.46+0.01 GeV-2 F1 y,=1.184+0.13 GeV-2,

Z.Y.LiandJ. J. Xie, Commun. Theor. Phys. 73, 055201(2021).
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fit. In the present scenario, there are 16 experimental data
and 10 free parameters. The value of intrinsic parameter y 1s
fitted to be 0.336 GeV~> and the other parameters are
summarized in Table 1. It should be noticed that ¢(¢?)

Y. Yang, D. Y. Chen and Z. Lu,
Phys. Rev. D 100, 073007 (2019).
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Table: Values of model parameters determined in this work.

Parameter Value Parameter Value
v (GeV™7) 0.43 B, —1.13
B 1.35 Qg —0.40
Ba 0.0015 ma (MeV) 2230.9
[, (MeV) 4.7

Z.Y. Li, A. X. Dai and J. J. Xie, Chin. Phys. Lett. 39, 011201 (2022).
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On the other hand. if one takes a Flatté form for
the total decay width of w(1420), w(1650). &(1680),
and ¢(2170), the experimental data can also he well
reproduced with a strong coupling of these resonances
to the AA channel.

Z.Y.Li,A. X. Daiand J. J.

Parameter Value Parameter Value Xie, Chin. Phys. Lett. 39,
5 011201 (2022).
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'y (MeV) S.Sféiéq ZAR 3.0+1.9
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Cross section (nb)

New experimental results

Eur. Phys. J. C (2022) 82:761
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