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Light (u,d,s) Mesons (not all)
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Light Mesons in CLAS

m efevy

n efe'y mmy e

n' efery mwmy o o
e Ty

W ete 0 |ty it

Q mml Ty




Space-Like Form Factor
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Time-Like Form Factor mse+e-7
The slope is measured with very large errors:

ar = —0.11 &£ 0.03 &= 0.08 [2]
ar, = +0.026 = 0.024 4 0.0048 [3]
ar = +0.025 4+ 0.014 &= 0.026 4]

Here a, is defined from the following expression for the decay rate ||

0y ot om
dF(?T — €€ 7) _ (d_F)QED y ‘F(CL’)F

del(n0 = yy)  de
(Kroll-Wada) T 2% 1 . .
—omp = ——(1-2)}(1+ —)(1 - -)
(- Jeep = —(1-a)(1+o)(1--)
Flz)=14a,z

where £ =m?, _/m%,, r = 4m?/m?,, and F(z) is 1¥ transition form factor.
- eTe (L 3 er—rme ) ) )

[2] H. Fonvieille, N. Bensayah, J. Berthot, P. Bertin, M. Crouau, et al., Phys.Lett. B233, 65 (1989).
[3] F. Farzanpay, P. Gumplinger, A. Stetz, J. Poutissou, I. Blevis, et al., Phys.Lett. B278, 413 (1992).
[4] R. Meijer Drees et al. (SINDRUM-I Collaboration), Phys.Rev. D45, 1439 (1992).



CLAS gl2 Data
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Transition Form Factor
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CLAS at JLAB accumulated unprecedented statistics
for precision measurement of TFF slope!

Important for LbyL radiative corrections to
Anomalous Magnetic Moment of Muon g-2



CLAS gl12 Data
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Time-Like Form Factor of n

dl'(n — 11~ )
dmI'(n — v7v)

= [QED] - |F,;(m*)[*

b=<r?>/6 (size of n)



World Data
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Conversion Ratio

Photon Conversion in CLAS

(MC Simulation)
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Photon conversion contribution is <19,
(except for first bin for n9)
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First measurement of Dalitz Decay of eta’
from CLAS
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Radiative Decay n(n) — 77 v
Why is it interesting?

Access to Box Anomaly

Triangle (PVV) Box (VPPP)

It gives an access to the box anomaly term of Wess-Zumino-Witten Lagrangian

Also via Primakoff effect in COMPASS experiment (long standing problem)
— =
7T ’y —> T /1




Box Anomaly ~7m — @
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Radiative Decay n,n' =11y
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Counts

Invariant Mass vs Missing Mass
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Missing Mass Resolution is much better as expected
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CLAS Hadronic decays: gl1 Data
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Dalitz plot projections 1 — A O
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Quark mass ratio G.Colangelo et al., arXiv:0910.0765
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From Particle Data Group:

/G(JPC):O-l-(O—-l—)

Mass m = 547.853 &+ 0.024 MeV
Full width I = 1.30 & 0.07 keV

C-nonconserving decay parameters
0.11

7t a— 70 left-right asymmetry = (O.O9f0.12) x 1072

- m”  sextant asymmetry = (O.12f8:%?) x 1072

_I_
m+t 7~ 70 quadrant asymmetry = (—0.09 & 0.09) x 102
trx~~  left-right asymmetry = (0.9 & 0.4) x 1072
tr~~y B (D-wave) = —0.02 £ 0.07 (S = 1.3)



Test of C-Parity Violation
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Fig. 1. Comparison of obtained values of asymmetries [7] with results determined by previous experiments [3,4,5],
and a value given by PDG [6]. arXiv:1210.1758 [WASA-COSY]

CLAS expected stat. error. § < 0.001



Hadronic decay G-Parity violation
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Dalitz plot n’=»ann
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Dalitz plot projections n’=»nxn

CLAS Preliminary uncorrected
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Testing Scalar Mesons in r+1m1- from n’

KLOE-2 (DA® NE) Projection
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Number of Events
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Dalitz decay w=>e*tem®
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Transition Form Factor w=>e*tem®
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Photoproduction and Decay
of Light Mesons in CLAS
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Summary

We expect to release at least the following results:

. Transition form factor of 7¥ in the time-like region from Dalitz decay eTe ™y
. Transition form factor of 1 in the time-like region from Dalitz decay e*e™ v

. Branching ratio ’ — eTe™ for the first time

. Measurement of E., distribution in radiative decay n — 7+n ™~

. Measurement of E., distribution in radiative decay ' — n 7~

. Transition form factor of w in time-like region from Dalitz decay w — eTe™
. Dalitz plot analysis of hadronic decay n — 77~

. Dalitz plot analysis of hadronic decay n’ — 71777

. First observation of G-parity violating decay ¢ — 7777



