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Cih Introduction

e How quarks and gluons are confined inside the nucleon ?
e The study of phenomenological characteristics of hadrons should lead to better

understanding of QCD .
— Transition Form Factor

« Transition Form Factor F(g?) is defined as :
dr _|dr
dg® |dg’

where , |[dI'/dg?| is experimentally measured and [dI'/dg? poinike IS the
theoretically calculated transition probability for a point like meson.

Fo?)

pointlike

e One can use the Dalitz decay of n — y*y > I | .

2 2
q°=m:_
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6))) Transition Form Factor

@ \ector Meson Dominance Model (VMD) describes the g dependency of the
transition form factor. (L. G . Landsberg, Phys. Rep. 128, 301(1985))

Y
2
M\f Fp(q ) ~a V I+

F VoM (qz) _ Z g pvy
\% 2gw M\? _q2 P i
l_
@ The transition form factor of a scalar meson is parameterized using the pole

approximation

@ Additionally one can determine the slope of the transition form factor
o - dF, 1
n dqz o A2

=0
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Transition Form Factor
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MABOD P AF=1.95+0.17+0.04GeV®
I Lepton G: AJ=1.90+0.4 GeV™
| wnMD 1 AP=1.8 GeV™®

nN—u "y

M (GeV)

Earlier results by investigating the Dalitz decays : n —»e*e y and n—>uuy

b, / GeV-

1.9 £0.04
1.95+0.1740.05
1.6+2.0
230-13+04

VDM predicts b, = 1.8 GeV

Hence the measurements also test VMD
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6))) Experimental set up

Pellet line
Solenold

A2

SEC

Central IEJel:ector Forward Detector
(CD) (FD)

WASA (Wide Angle Shower Apparatus) at COSY ( Juelich , Germany )is a
47 detector

Data analyzed with reaction :

pp— ppn (e*ey), at beam kinetic energy 1.4 GeV .
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G») Analysis

- Event Selection for Dalitz decay (pp — ppn —> ppe*ey).
Two charged tracks in FD
Two charged tracks in CD having opposite charge
One neutral track in CD with E,, > 180 MeV

- Invariant Mass is obtained by summing the reconstructed masses of the
decay products of 1 meson (e*, e-, y).

- Missing Mass is obtained as following:
MM 5 = Epean =B, —Ep ) = Boean = By, — By )’
pp beam Py P, beam Py P,

where, E, and p are energy and momentum of scattered proton.
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G))) Simulations studies

107 events generated using Pluto event generator. S/B = 0.0005 —
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C))) Analysis
Data from the production run April 07
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G))) Kinematic studies
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G))) Kinematic studies

Conditions are used to suppress the pion background coming from m decays
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G))) Suppression of 7 — yy

» m —> vy reaction contributes as background due to external
conversion of one of the photon at beam pipe.

» An orientation angle (®,, )* of plane of e* and e~ with respect to
magnetic field has been calculated.

24000

22000
B n-—eey
o nN—=r

Counts

Shows different distribution for
signal and n—yy.
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¢y (deg)
* PhD Dissertation by Torsten Dahms ( Stony Brook University for PHENIX ) , 2008
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6))) Preliminary Results

After conditions
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Preliminary Results

After conditions
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After conditions
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Summary and outlook

» Large amount of pion background has been removed successfully.

» 270+ 18, n- Dalitz events have been reconstructed .

» For further cleaning the data, use of kinematic fitting is being investigated.
» To increase the statistics we are analyzing new pp data taken in Oct-2008.
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Suppression of n—>yy

Angular orientation of the plane v (vector product of p., and p,. ) define as follows:

- -

4 W-U
P, =005 | ——2

o wllg, |

P, +p_ o
where, [ = 1+ ° 1 isthe apparent decay plane of the conversion pair.
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