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Outline

+ Motivation

* Photoprocluction of scalar mesons
o Ditterential cross section
* Regge trajectories
* Results
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Motivation

Meson Quantum Numbers:

® Possible quantum numbers for quark-antiquark

Exotic States
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o Flectron beam: 12 GeV

+ Photon beam: S ey

+ Photon-Proton interaction
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Scalar Mesons

» Scalars:
* 3,(980)
* 175(980)
* 75 (1500)
* 175(1710)
o Glueballs

fo(M)) =¢;|N)+¢|S) + ¢3|G)

o

-



| fo(1370))

| fo(1500))
| fo(1710))

—0,46 0,28 0,84
0,19 —0,9 0,40
0,87 0,34 0,36

Weingarten

-0,61 0,13 0,78

Close & 0.70 —0.38 0.61
Kirk

0,37 0,92 0,14




E— — b i T iy

i il iy -

. i i i g Ml ol i i i i

Scalar Photoprocluction

Process > yp — p M
(Z()(QSO)
M f 0(980.) |
fo(1500)
fo(1710)

DitHterential cross section

do M(s,t)|?
—(yp — pM) =
dt (P = pM) 647 (s —m3)?

o E - e -




—%AQ(S, t) [s(t —t1)(t —t2)

1
+§t(t2 — 2(m% + s)t + m3%) ]

A(s, t)B(s,t)mps(t — t1)(t — t2)
SB2(s, )s(4m2 = 0)(t — t1)(¢ — 1)




ay(t)—1 71'04/ 1 — e~ imav (1)
sin(

may(t)) 20 (ay(t))







' | Decag width

| - The glueba” S Iighter than N
I - The glueba” mass is between N e S
| Il - The glueba” 's heavier than S

[(a0(980) — vp(w)) = 14(126) keV

Scenario| fo(1500) — vV | fo(1710) — ~V
(1) 2519 (280) 42 (4.7)
(1I) 1458 (162) 94 (10.4)
(I1T) 476 (53) 705 (78)
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r Total cross section

For a,(980) the total cross section is:

S A nb
For £,(1500) and f,(1710) we have (nb):

Scenario| (I) | (II) [(ILI)
o(1500)]34.98[20.25]6.61
fo(1710)] 0.30 | 0.68 | 5.08

MLLS, MV T Machado, PRC 86, 015209 (2012).
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Cross section for £,(980)
o The differential cross section for the

Photoproduction of a scalaris

do  do(t,ms) ‘2771% (M)
dt dM dt T (m?9 — M?2)2 4 (msl'ryt )2

o where the Breit-Wigner clecag width of £,(980)

to Pseucloscalar»-Pseucloscalar ‘;’nal state is

given bg:
9 D)
A Y AI“_, 2
HM) = 87rM'3\/ M

9 - ‘ _
Ik K M? O M?2 I,
M 8mM?2 4 Mictg- + 4 Micogo

becomes imaginarg below KK threshold
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‘KK thresold

o The 5reit~Wigner width can be calculated
through the Flatte formula.

* Another way to solve this matter is to use

exl:)erimental data for strong clecag of £,(980).

o From PDG, the total width is in the range of
40 to 100 MeV.

o From L.HCb collaboration (PRD87, 052001)

B(£(980) — 77 7~) = 46 + 6%
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FParameters
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Radiative deca y width
Scenario 1CO Nature

1 8%(9.2) quarkonium
Z 69880 (6750) quarkonium
5 3 3(0.61) quarkonium
4 1005 (46%) tetrac]uark
5 31(3.4) tetraquark

"PRC78, 064605.

INPASY 138,

% and 5, inclucling vector meson dominance.




o CLAS (S-wave)
Scenario 1
— =— — Scenario 2
Scenario 3
+==+=  Scenario 4
+=++=Scenario 5
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doididM, (ubiGeV')
e )
T s

e
—

do/dtdM_ (Ub/GeV')
(=3

°
2

08
M (GeV)

e rl=chV

v = 100 MeV
2y = 131 GeV

——— g = 131 GeV




GlueX - E1=9.0 GeV
—— CLAS-EY= 3.4 GeV
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Summarg and Conclusions

* We have studied the Photoprocluction OF scalar

resonance .
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