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Introduction

In quark model, ¢ is the lightest quarkonium:
¢ (ss) (1020 MeV)

Estimate the strong and EM fields energy:
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_ I(m. + ‘m. =m, =0.45 GeV/c? Radiative energy ~
A= Mg /(m, 1wy}, m = m, hundreds MeV, which
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¢ meson decay modes

OZlI rule plays the role:
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branch ratios, but they can
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Theoretical models

Two theoretical models can calculate the radiative decay widths:
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Energy conversion between two fields

Hypothesis: gluon field could be coupled with photon field

}32
H=H,+H, H, :Z+Vstmng +Vgy,
. a The square items of A, B
H, :i{(ﬁ— QL xHIA B)* — ﬁz} are not considered here,
C C 2 so only cross-items left.
photon gluon
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Could we test this hypothesis in the experiment?



Gluon production in yp collisions

JLab 12 GeV upgrade GlueX/Hall D Detector

SU(3) flavor singlet: n; o,
® (UT +dd +55)/~/3

SU(3) color singlet: glueball?
. (rF +gg +bb)//3

Search color singlet states or glueballs



¢ meson production

preparation ——> transformation ——> measurement | Lucien Hardy

et A ) ¢-factory DAPNE at Frascati, Italy
. >VWW_':< Kluge W. NPB(Proc. Suppl.) 135(2004)357

P..=-P., =0.510 GeV/c

COSY at FZ-Julich, Germany

P
G %-wrw: ¢ ANKE(COSY) Colla. PRL 96(2006)242301
P
P
P, =3.7GeVic,P,, =0

Y 0] CEBAF 6 GeV at JLab, US
G % % CLAS(JLab) Colla. PRL 85(2000)4682
P P

P, =3.3-3.9 GeVic, P, =0




¢ meson study in pp collisions

It is possible to study ¢ meson radiative decays with WASA@COSY.
Pp—~pp ¢$(1.3%) —pp yn(39.3%) —pp 3y
— 104 nh-1

N, =L -o-1.3% - 39.3%= 6.6-10% 1 month L, =6.5-10° nb

\
pp—pp $(0.13%)—pp yn°(98.8%) —pp 3y  Total o(pp—pp ¢)~200 nb

Lumin. L =2.5-10% cm3s1
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WASA@COSY Detector

and cut efficiency.



p(3.7 GeV/c) + p(fixed)—=pp ¢—=>pp yn—=>pp 3y

Monte Carlo (1): event generator
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simulate 10-10° events
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Monte Carlo (2). detector reconstruction

It is for the final particles of 2 protons and 3 photons.

01af~ proton 1

‘0 00501 015 02 025 0.3 035 04 045 05 ©
FRH1-5

AE-E selection of protons




Monte Carlo (3): physical analysis

Accept. Recon. Eff. Cut Eff.
36.6% 10.5% 05.0% <«
2 protons | particle 4-momenta
In forward, | identification & | conservation
3 photons |4-momenta & Inv. Mass
In central reconstruction | & Miss. Mass
detectors etc.

_ Inv Mass (y-pairs)
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Entries 38567
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Mean 1.02

Sigma 0.01977

M(¢) = 1020 MeV

T (¢) = 4.66 MeV

generator input 4.26 MeV
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Miss. Mass? (total final)

Entries 38567
Constant 2.387e+04

Mean -0.006769

Sigma 0.01196

|[M.M.%(total)| <= 0.05
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The total efficiency
IS 3.65%, which
reduces the final
statistics to 2.4-103
In one month.



Background decays to be study

Pp—pp @(782)(0.05%) —pp yn(39.3%) —pp 3y N, = 9.6-104

total o(pp—pp w)=7 500 nb 1 month L,
DISTO Colla. PRL 83(1999)492

Pp—pp ©(782)(8.3%) —~pp yn’(98.8%) —pp 3y N, = 4.0-107

pp—pp p°(770)(0.03%) —~pp (39.3%) ~pp 3y N, =1.8.10°
total o(pp—pp p®)==23 400 nb
DISTO Colla. PRL 89(2002)092001

pp—pp p°%770)(0.06%) —pp y=°(98.8%) —pp 3y Ng = 9.0:-10°

1 month L,

4y in final state, but oneis lost in forward detector

pp = pp 7’ — pp 4y = pp 3y (y) main background

WASA(CELSIUS) Colla. PLB 679(2009)30



Thank you!

July 16-20, 2012 Kavli ITP, Beijing Chuan Zheng (¥8 Nl)



=MEFHFINEF LRIR TR R

= INEE FInER- 2 AEFIR

= 58 F IR Y
1.1 AGeV (12C6+)
2.8 GeV (AH') RFER

CSRe:
0.76 AGeV (12C%%)

CSRm:

BIrF
=u,d,s €%
=u,d,s RER
ERF-BRFREF
HFEE R
Meson (qq)
RS R




Hadron Physics LanzhoU Spectrometer
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